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A B S T R A C T

Developing countries generally face the challenge of significant urban-rural divides during their process of in-
dustrialization and urbanization. Following the paradigm of the theory of urban bias (TUB), this article focuses
on the urban-biased land development policy (UBLDP) in contemporary China, which refers that local gov-
ernments expropriate rural land with the inadequate compensation and use a considerable share of net land
revenue to develop urban areas instead of rural areas. On the basis of pointing out three practical facts about and
proposing the technique to measure the UBLDP, its influence on the urban-rural income gap (URIG) is in-
vestigated by employing the GMM dynamic model along with panel data from Hubei Province over the period of
2010-2016. The results show that a 1% increase in the extent to which compensation deviates from the market
value of expropriated rural land (ERL) leads to a 0.46% increase in the URIG, while this effect is attributed to an
unbalanced urban-rural income growth associated with the land development. These findings not only generate
a broad of direct implications for Chinese policymakers but also provide lessons for other developing countries.

1. Introduction

Developing countries generally face the challenge of significant
urban-rural divides during their process of industrialization and urba-
nization, which has been one of the long-standing themes in various
disciplines of social sciences. The theory of urban bias (TUB) in the
developing economics holds that such phenomenon is exogenous and
devotes to explore the roots by analyzing the relevant institutional ar-
rangements (Lipton, 1977; Krueger et al., 1991; Jones and Corbridge,
2010), and in the view of proponents of the theory, development po-
licies implemented by governments of developing countries in response
to many economic and social issues always favor cities rather than rural
areas (Anderson and Hayami, 1986; Lipton, 1993), leading to a wide
range of stark disparities in consumption, earnings, and welfare be-
tween rural and urban citizens, particularly shown as the huge income
gap (Guan et al., 2018).

The rapid economic growth since the market-oriented reform has
pushed China to become the world’s second largest economy. During
this period when China’s GDP per capita grew at an average annual rate
of 13 percent, both urban and rural residents have seen significant

increases in their absolute income. However, the income advantage of
urban residents over rural residents has widened for most of that time,
except in the early years of reform and in recent years, making China
still one of the countries with the most serious urban-rural income
disparity. Currently, the income ratio between urban and rural re-
sidents is still higher than that at the beginning of reform. The coex-
istence of high economic growth and high urban-rural income in-
equality shown from Fig. 1 indicates that the benefits of development
have not been broadly shared, not only forcing the Chinese authorities
to prioritize the solution to this issue on the agenda, but also attracting
scholars to explain its causes from extremely wide perspectives, which
often involves various urban-biased policies (UBPs) implemented by the
Chinese government (Cai, 2007).

This paper follows the paradigm of the TUB and focuses on the role
of land development policy (LDP) in determining China’s urban-rural
income gap (URIG). Generally speaking, land is an indispensable factor
of production for both urban and rural areas, and land policies are of
fundamental importance to sustainable growth, good governance, and
the well-being of and the economic opportunities open to rural and
urban dwellers (Deininger, 2003). Specific in the contemporary China,
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under a dual land ownership system between urban and rural sectors, it
implements the LDP characterized by the compulsory expropriation of
rural land and the monopolistic leasing of urban land. Intuitively, this
policy is very urban-biased, since it damages the welfare of rural re-
sidents with an inadequate compensation for land expropriation,
whereas benefits the urban residents as a result of transferring a con-
siderable share of land revenue for urban construction. In this sense, the
LDP with urban bias is likely to generate an income distribution effect
between urban and rural areas through affecting the allocation struc-
ture of land factor, and thus is associated with the dynamic of URIG.

With these considerations in mind, the present article aims to ad-
dress two progressive questions, which remain largely unanswered to
date. First, is LDP in China really in favor of urban areas and residents,
if so, to what extent is it urban-biased? Second, can the urban-biased
land development policy (UBLDP) predict the URIG in China? The an-
swers to them and the approach by which this article searches for these
answers contribute to the existing literature in several aspects. First, the
TUB is expanded by introducing the policy case in the field of land use.
Second, a novel technique is proposed to measure the degree of urban
bias of LDP. Third, a fresh sight is provided to understand the causes of
URIG in China with theoretical construction and empirical findings.
And last, the income distribution effect of land allocation highlighted
from this study not only creates implications for the Chinese govern-
ment, but generates lessons for other developing countries in a broader
international perspective.

The rest of this paper is structured as follows. Section 2 reviews the
existing researches in relevant fields. Section 3 outlines an overview on
the UBLDP. Section 4 theoretically explains why UBLDP impacts the
URIG and proposes several hypotheses with a simple model. Section 5
empirically estimates the effect and identifies the mechanism with data
from Hubei Province of China. Section 6 summarizes findings and dis-
cusses policy implications.

2. Literature review

2.1. The TUB and its role in understanding the development policy issues for
developing countries

The clue to the TUB can be traced back to 1950s, as Myrdal (1957)
expressed concern about the anti-rural bias in the policies of many
developing countries when putting forward the theory of “backwash
effect”. The formal appearance of the term of “urban bias” was almost
twenty years later, when Lipton (1977) elaborated how the govern-
ments of developing countries with the dominant power of factors,
direct resources from rural to urban areas and from agriculture to in-
dustry sectors without any consideration of efficiency or equity. An-
other landmark work in the same period was Bates (1981), which il-
lustrated the serious imbalance of political bargaining position between

urban and rural residents as a deep-seated reason for governments of
developing countries to implement UBPs. From the date of publication,
these two masterpieces have been attracting great attention from the
peers and leading to a continuous heated discussion. Bezemer and
Headey (2008) epitomized the previous views and defined “urban bias”
as the “inefficient and systemic bias against agriculture and the rural
economy in the allocation of developmental resources”. Broadly
speaking, the urban bias phenomenon is multi-dimensional, involving
many government policies that funnel resources from the countryside to
cities, e.g., excess taxation of agricultural goods, food subsidies in urban
centers, and different levels of public goods provision in urban and
rural areas (Pierskalla, 2015).

The TUB provides a potent tool to understand the development
policy issues for developing countries (Moore, 1993), many studies on
the countries in Asia, Africa and Latin America have taken it as a the-
oretical base. For example, Lofchie (1997) explored the nature of urban
bias in development policy in Africa and pointed out that urban in-
dustrial prosperity could not be obtained through policies to suppress
the rural sector. Fesselmeyer and Le (2010) argued that the significant
and widening rural-urban gap in Vietnam in the 1990s was related to
the manipulation of government policies on investment and price,
through which benefit was created to urban dwellers at the expense of
people in rural areas. A systematic review on the urban bias in the
development of developing countries could refer to Jones and
Corbridge (2010).

As the world’s largest developing country and with vivid urban-
biased examples concerning the development pattern, China provides a
variety of fascinating materials to examine the TUB for the reason that
the urban bias has been persisting for so long, even after the adverse
economic and social effects have become evident (Kanbur and Zhang,
2010). Taking the reform started in 1978 as a watershed, in the era of
planned economy before that, in order to fulfill the economic catching-
up strategy with development of heavy industry as the priority, Chinese
authorities at that time extracted agricultural surplus largely for urban
capital accumulation through three institutional approaches: control-
ling agricultural production and procurement, suppressing food-staple
prices, and restricting rural-to-urban migration (Chen and Lin, 2014).
In the period of reform, a series of policies that related to the resource
allocation, factor flow and social transfer distribution, such as fiscal
expenditure, social welfare and security, financial development, and
land use, have been biased towards urban residents (Lu and Chen,
2006), meaning that the urban bias is less visible but do exist and even
more serious (Yang, 1999). This is partly because urban advocacy
groups exert greater pressure on the authorities than their rural coun-
terparts (Cai and Yang, 2000; Chen and Lu, 2008), and partly because
self-motivated local officials believe that the non-agricultural output is
more essential to the economic growth (Ma and Yang, 2010).

Fig. 1. The coexistence of high economic growth and high urban-rural income inequality.

S. Wang, et al. Land Use Policy 87 (2019) 104066

2



2.2. URIG in China: Facts and causes related to the UBPs

Income inequality in China is roughly attributed to two structural
forces: regional disparities and the urban-rural gap (Xie and Zhou,
2014), and the latter plays a more significant role than the former
(Yang, 1999; Kanbur and Zhang, 1999; Maddison, 2007). Eastwood and
Lipton (2004) even argued that there was no developing country whose
income gap between urban and rural areas contributed more to overall
income inequality than China’s. With respect to the extent, the esti-
mation from Wan (2007) indicated that income gap between rural and
urban areas accounted for 70–80% of the national income gap. A later
result by Chen et al. (2015) argued that this gap accounted for 58% of
the national income gap in 2012. As to the trend of URIG, it shows an
inverted U-shaped pattern (Ma et al., 2017), meaning the gap has been
continually expanding in most of the time (Nolan, 1979; Zhao, 1993;
Kwong, 1994; Wang et al., 2014), however, recent years, some regions
have saw a reversed trend towards a widening gap (Wu and Rao, 2017;
Chen et al., 2018).

Among the abundant of studies identifying the drivers of the URIG
in China, a large proportion have been based on the TUB. Oi (1993)
argued that government subsidies to urban residents, such as that on
food and housing, significantly increased the URIG in the early years of
reform. Khan et al. (1993) also pointed out that housing subsides,
which was unavailable for rural residents, accounted for over 30 per-
cent of urban income in the 1980s. Yang (1999) suggested that such
UBPs as labor mobility restrictions, welfare systems, and financial po-
licies of inflation subsidies and investment credits to the urban sector,
were responsible for the long-term rural-urban divide in China. Yang
and Zhou (1999) argued that the rise in rural-urban disparity since
1985 had been a result of the government’s financial transfer programs
in favor of the urban sector.

Beyond these qualitative analysis conclusions, the first empirical
finding was from Lu and Chen (2006), which investigated how the
economic policies that were biased toward urban residents contributed
to the conspicuous URIG. In recent years, there have been a variety of
studies that have published at the international or top Chinese journals
focusing on the role of China’s policy in a specific field in the URIG, of
which the household registration (Hukou) system has attracted a special
attention. The Hukou system distorts the labor market (Wang et al.,
2014) and favors the urban population who has access to more occu-
pation opportunities with higher payment (Wu and Treiman, 2004),
making it a potential source of the growing divide between the earnings
of urban and rural residents (Boffy-Ramirez and Moon, 2018). Apart
from these, the impacts of such UBPs as those related to education
budget, financial development, infrastructure investment, and social
security and welfare have increasingly been the topics of relevant lit-
erature (Chen et al., 2010; Lin and Chen, 2011; Lei and Cai, 2012; Ye
et al., 2018).

2.3. Government-intervened distortion of land allocation between urban
and rural areas in China

The post-reform China is characterized by the over-regulation of
administrative power on the factor allocation of various resources,
while talking about the hysteretic marketization phenomenon, land
factor allocation is always seemed as the least market-oriented due to
the strong government intervention (Huang and Du, 2017). As has
frequently illustrated by a variety of studies, a distorted land policy that
carries government intervention is highly possible to cause factor mis-
allocation (Glaeser and Ward, 2009; Restuccia and Rogerson, 2013). In
urban China, local governments, who control the state-owned land,
intervene in the land market through a differentiation strategy for
various uses - leasing out industrial land at a lower price, while leasing
out commercial and residential land at a higher price (Lin and Ho,
2005).

Apart from the land misallocation within the urban areas, there is

another kind of distortion of land allocation that exists between urban
and rural areas and is also with a government-intervened color. Under a
dual land ownership system that separates the urban and rural land
sectors, the local government is the sole buyer in the farmland acqui-
sition market as well as the sole supplier in the urban primary land
market (Tan et al., 2009). A common view is that rural land ex-
propriation (RLE) and urban land leasing have been turned into a lu-
crative business by the local governments (Tao et al., 2010; Du and
Peiser, 2014).

Some scholars have noticed the income distribution effect of land
allocation between urban and rural areas. The wealth created from RLE
for urban development is distributed among various involved parties
(Du et al., 2016), and there is a strong evidence that the redistribution
of land-based wealth is considerable (Du et al., 2014). What happens
frequently is the inequality in land-based income, threatening the li-
velihood of land-deprived peasants (Yu et al., 2015). According to an
investigation in Zhejiang Province of China, Hui et al. (2013) concluded
that the amount of compensation had actually been declining as com-
pared to the disposable income. In addition, Sargeson (2013) argued
that desires to gain more of the income by urban growth often motived
violence in land development.

2.4. A summary

To summarize, on the basis of a systematic review on relevant is-
sues, first, the academic discussion around the TUB has been very
mature, the explanatory power of the theory toward the causes of URIG
in developing countries has been well recognized; second, there is no
doubt that China’s road to modernization is riddled with various UBPs,
however, the degree of attention paid to their roles is different with
each other, while land policy analysis is rarely involved in the per-
spective of the TUB; last, the income distribution consequences of
government intervention in land allocation is largely underexplored,
which may limit the understanding on both land and urban-rural divide
issues. To fill these gaps, in the following sections, this article will
construct the urban-biased feature of China’s LDP and link it with the
URIG.

3. UBLDP in China: an overview

3.1. Institutional backgrounds

The contemporary China carries out a dual land ownership system,
under which land in urban and rural areas is separately owned by the
state and villages. And based on that, the flow of land factor is uni-
directional and state-controlled, only the expropriation of rural land for
urban development is legally permissible, but not vice versa, while the
location, time, compensation, and many other affairs related to the
expropriation are almost entirely determined by the local government,
whereas there is little room for bargaining for the land-expropriated
villages and peasants. Given the local government also plays the role of
monopoly supplier in the urban land leasing market, it actually owns an
absolute power to control urban-rural land factor allocation, which lays
the tool foundation for the UBLDP.

In addition to that, a growth-oriented performance evaluation
system under decentralization motives Chinese local officials to ex-
pediently rely on the UBLDP. In China’s governance framework, local
governments are responsible for executing central decisions and de-
veloping their own regions, and the corresponding performance va-
luation takes the economic growth rate as the most important indicator.
However, the reform towards fiscal decentralization in 1994 resulted in
the severe asymmetrical power and responsibility in local fiscal system,
forcing local officials to expand the revenue sources through any ap-
proach that seems to be legal and feasible. Given urban-rural land factor
allocation is totally controlled by the local government and land rev-
enue from that is not incorporated into the public finance system, local
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officials thus has a strong urge to depend on and even to be obsessed
with the so-called land-based development pattern, prefer to channel
the huge land revenue to urban projects that are conducive to perfor-
mance, the welfare generated from which benefits urban areas more.

3.2. Description of the facts

On the basis of the dual land ownership system that prohibits the
market-oriented allocation of land factor between urban and rural
areas, driven by the performance valuation system under fiscal decen-
tralization, the outline of UBLDP emerges, and the essence of which can
be summarized and described as: local government that is in control of
the unidirectional flow of land factor from rural to urban areas, ex-
propriates rural land with the compensation below the market value
and puts a considerable proportion of resulting huge land revenue to
the development of urban areas instead of rural areas. There are
roughly three progressive facts regarding the policy in practice: 1)
massive and excessive RLE; 2) inadequate and rigid compensation for
RLE; 3) unfair expenditure structure of land development revenue
(LDR).

3.2.1. Massive and excessive RLE
In the unprecedented process of rapid urbanization China is un-

dergoing, tens of millions of farmers has been migrating from their rural
hometowns to cities for temporary work or for permanent settlement,
and the large-scale migration of rural population inevitably promotes
the urban expansion, generating a substantial demand of converting
rural land for urban use in the cases of the fixed amount of total land
and the relative difficulty in revitalizing the urban stock land (You,
2016). The official statistical data shows that over the past 2004–2016
years, the total scale of land expropriation accumulated more than 4.98
million hectares, of which the RLE accounted for 75.4%, as to the trend,
the annual scale of land expropriation has risen sharply since 2009
when the whole country launched various stimulus plans to deal with
the global crisis, and peaked in 2011, almost double what it was in
2005. Although it has since fallen, the annual scale of land expropria-
tion still exceeded 300 thousands hectares in 2016.

Although large-scale land expropriation reflects the growing de-
mand for land during the rapid urbanization, the fact of serious waste of
land resources in urban areas that exists at the same time means the
expropriation, especially which to rural land is out of need and in-
efficient. To some extent it depicts the urban bias the local government
holds in the development, local officials prefer to expand the RLE rather
than revitalize the urban stock land as the cost of the former is lower,
resulting the excessive RLE. And remarkably, although the overall land
expropriation scale has been declining these years, the proportion of
RLE even increased during the same period.

3.2.2. Inadequate and rigid compensation for RLE
In the case that large-scale RLE has already become an established

fact, the compensation is the key element to ensure the interests of land-
expropriated farmers. However, the compensation for RLE in China
does not follow a market-oriented mechanism, but is calculated based
on a set of standards issued by the provincial government in advance.
Regarding to the standard, according to the Land Administration Law, it
only need to reflect the land value of pre-expropriation purpose, but do
not have to consider the value of post-expropriation purpose, meaning
that the compensation with respect to the expropriated rural land (ERL)
is largely inadequate relative to the market value it deserves.

Facing the situation of increasing conflicts caused by land ex-
propriation, Chinese central government has been asking the local
governments to reform and regulate the relevant affairs, of which the
most important is to dynamically update the compensation standard to
make it keep with the local economic growth pace. However, few
provinces have updated their standards in line with the period sug-
gested by the central government (2˜3 years). Furthermore, the average

annual growth of the compensation standard is only 5.4%, far less than
the growth of national income. All the above shows that local govern-
ments who intend to maintain the low cost of RLE lack the initiative and
enthusiasm to raise the standard, which is a typical reflection of the
UBLDP.

3.2.3. Unfair expenditure structure of LDR
Under the current fiscal system in China, the revenue from leasing

urban land belongs to the governmental funds, which is soft-con-
strained and is not included in public finances. Although budget man-
agement has been carried out on LDR since 2006, the transparency of
the revenue expenditure is still very low compared with the general
budget, and local governments have complete autonomy with respect to
the expenditure of LDR.

In practice, because of the huge amount and the soft-constrained
characteristic, the LDR is endowed with a wide range of uses, which can
be divided into two categories: cost expenditure and non-cost ex-
penditure. The former mainly includes compensation for land ex-
propriation, subsidies for land-expropriated farmers, and pre-develop-
ment and business expenditure for land leasing, while the latter is
mainly used for urban construction, rural development and urban af-
fordable housing career. According to the data from the Ministry of
Finance, first, the proportion of cost expenditure used for compensation
and subsidies decreased, from over 80% in 2010 to less than 70% in
2014; second, the proportion of non-cost expenditure used for rural
development was small and continued to decrease; and last, the gap
between the expenditure for rural development and that for urban de-
velopment widened. As a whole, urban residents get more benefits from
the expenditure of LDR than rural residents, highlighting the unfairness
of expenditure structure, which is also an objective reflection of UBLDP.

4. Theoretical analysis and hypotheses

4.1. Theoretical analysis

Land is a key factor for agricultural production and also the material
foundation for the survival of farmers (Hui et al., 2013). The meaning of
land for farmers is that it both provides an essential source of agri-
cultural income and carriers the possibility of obtaining compensatory
or bonus income. While land expropriation definitely cuts agricultural
income of farmers, it opens up a window for compensatory income. In
this sense, the influence of land expropriation on the absolute income
level of the expropriated farmers can not be generalized. According to
the field investigation by a Chinese scholar (He, 2014), it is common for
farmers, regardless in developed or underdeveloped regions, to eagerly
hope their land to be expropriated.

Although land expropriation does not certainly reduce the income
level of urban residents and even has a positive effect (Shi et al., 2011),
within the urban-rural land factor allocation framework shaped by
UBLDP, the huge divide between land expropriation compensation and
land leasing revenue leads to a faster income growth of urban residents
than their rural counterparts, generating a certain urban-rural income
distribution effect. In detail, land development dominated by the local
government realizes a significant wealth effect, in addition to giving a
low-level compensation to land-expropriated farmers, the created rev-
enue is mainly used in urban development, including the construction
of infrastructure project, provision of enterprise subsidies, and supply of
public goods. The rapid urbanization at the same time increases the
value of urban housing, which further greatly benefits urban residents.
As a contrast, the small proportion of land expropriation compensation
in LDR means that land-expropriated villages and farmers do not ben-
efit much, consequently, even possible income growth is limited.

Based on the above analysis, the mechanism of UBLDP impacting on
the URIG is already formed: the severe deprivation of land expropria-
tion compensation relative to the market value of converted rural land
accounts for the slower growth in the income of rural residents, and it is

S. Wang, et al. Land Use Policy 87 (2019) 104066

4



this distortion that supports the local government to invest a significant
amount of LDR into urban construction, which is indispensable for the
rapider growth in the income of urban residents.

4.2. A simple model and hypotheses

Inspired by Cheng and Li (2007), a simple model is deducted to
rationalize the mechanism proposed above. Suppose that the urban-
rural output is the function of LDR, which can be expressed as:

= =W W U R W U S R S( , ) ( ( ), ( ))U R (1)

Where W denotes the national welfare, U and R respectively denotes the
output of urban sector and that of rural sector, S denotes the LDR, and
the share of which for urban sector and that for rural sector is respec-
tively Su and SR.

The goal of development is to maximize W as follows.
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= +
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The condition for achieving the goal is that the marginal welfare
gain resulting from the increase of share of LDR for urban sector equals
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Thus, the question becomes to maximize the national welfare by
determining an appropriate ratio that used to distribute the LDR be-
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Combine Eq.s (4) and (5) to obtain:
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Which indicates that the urban-rural output ratio (U/R) is propor-
tional to the ratio that used to distribute the LDR between urban and
rural sectors. Since the urban-rural output ratio can be taken as the
representation of the URIG, while the other ratio represents the degree
of urban bias of LDP, the following four hypotheses are thus put for-
ward to be empirically tested.

Hypothesis 1. A higher degree of urban bias of LDP leads to a greater

URIG.

Hypothesis 2. A higher degree of urban bias of LDP leads to a higher
income level of urban residents.

Hypothesis 3. The urban bias of LDP does not certainly lead to a
decrease of income level of rural residents.

Hypothesis 4. The positive effect of UBLDP on the URIG is due to the
difference of resulting income growth between urban and rural
residents.

5. Methodology

5.1. Measuring the UBLDP

One of the most important prerequisites to examine the effect of
UBLDP on the URIG is to measure the former. To ensure that the
measurement results effectively reflect the degree of urban bias of the
policy, and with the consideration of data availability, the indicator for
measurement is constructed as the deviation of compensation relative
to the market value of ERL, which could be expressed as:

=
−DUB MEL CEL

MEL (7)

Where DUB denotes the degree of urban bias of LDP, CEL and MEL
denotes the compensation for and the market value of ERL, respec-
tively.

5.1.1. The approach to estimate CEL
The public materials on land expropriation are scarce in China, and

there is no macro-statistical data on compensation for land expropria-
tion. To overcome this data limitation, CEL is estimated with the
stepwise use of the following formula:

∑ ∑=
= =

CEL sle cel slei
j

n

j j
j

n

j
1 1 (8)

Where CELi denotes the level of land expropriation compensation in the
region i, j denotes a sub-region under the jurisdiction of the region i, slej
denotes the scale of land expropriation in the sub-region j, celj denotes
the level of land expropriation compensation in the sub-region j.

5.1.2. The approach to calculate MEL
There is not a free market for the farmland conversion in China,

meaning that the market value of ERL can not be obtained based on the
real transactions (Zou and Oskam, 2010). Given that where the ERL
goes is the urban land leasing market, the price of urban land thus can
be used as a baseline value to calculate the market value of ERL. Re-
ferring to the cost method in real estate appraisal, the composition of
the urban land price is as the formula:

PUL=MEL+C+T+ I+R+A (9)

While the meaning of each component and its formula is as shown
in Table 1.

Substituting the formula of each component into the Eq. (9) to

Table 1
The approach to calculate MEL.

Component Meaning Baseline value Formula

PUL Price of urban land known
MEL Market value of ERL pending to calculate
C Development cost PUL PUL×d
T taxes MEL MEL× t
I interests MEL, C, T (MEL+T)×(1+i)+C×(1+i)0.5-(MEL+T+C)
R profits C C× r
A Revenue belongs to the local government PUL PUL× g
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obtain:

= ×
− × + − × −

+ + + ×
MEL PUL

d i d r g
t i t i

1 (1 )
1

0.5

(10)

Thus, the parameters that are required to calculate the price are d, t,
i, r, and g, which denotes the ratio of development cost in the land
revenue, tax rates, capital interest rate, profit rate, and government’s
income by the state ownership of urban land, respectively. At the
practical level, the values of each parameter will be determined based
on the following rules: 1) According to the data on the local govern-
ment-managed funds expenditure (MOF, 2010–2013), d is valued as
10% for the year of 2010 and previous years and as 20% for the years
after 2010. 2) Referring to Liu (2014), t and r are valued as 3.5% and
15%, respectively. 3) i is valued as the one-year loan rate for the same
period. 4) Referring to He et al. (2014), g is valued as 20%.

5.2. Study area

Hubei Province, located in the central China as well as the middle
reach of the Yangtze River, has a population of over 58 million and
covers an area of 185,900 square kilometers, and is playing an in-
creasing role in implementing some national development strategies,
such as the Yangtze River Economic Belt, Rise of Central China Plan,
and the Belt and Road Initiative. The reason why Hubei is chose as a
study area is that the fundamental materials for calculating the na-
tionwide DUB are unavailable, mainly due to the lack of land ex-
propriation compensation data. Luckily, however, we have obtained all
the materials required to conduct an empirical study on Hubei.
Moreover, Hubei Province has one sub-provincial city (Wuhan), an
autonomous prefecture (Enshi), four directly administrative county-
level administrative districts (Tianmen, Qianjiang, Xiantao, and
Shennongjia) and eleven prefecture-level cities (the others) under its
jurisdiction, seen as Fig. 2. The inter-city inequalities in terms of the
economic and social conditions exist in Hubei facilitate us to examine
whether there is a causality between UBLDP and the URIG.

5.3. Variables and data collection

5.3.1. Dependent variable
The ratio of income between urban and rural residents (inc_gap) is

used to directly measure the URIG. It needs to be mentioned that the
statistical caliber for the income of rural residents has changed since
2013, and we will consider that in the model.

5.3.2. Primary independent variable
The technique introduced in the Section 5.1 is applied to measure

the degree of urban bias of LDP (pol_ub).

5.3.3. Control variables
Several variables that may affect China’s URIG are controlled, in-

cluding:

1) Economic development (RGDP). Gross domestic product (GDP) per
capita is used to reflect the level of economic development. Taking
the Kuznets hypothesis that holds an inverted U relationship be-
tween the URIG and the economic development into consideration,
the quadratic term of RGDP is also brought into the model.

2) Urbanization (URBAN). The proportion of urban population in the
permanent population is used to measure the urbanization level.

3) Financial development (FINAN). The ratio of deposit and loan bal-
ance in banking financial institutions to GDP is used to reflect the
level of financial development.

4) Opening up (OPEN). The proportion of total import and export in
GDP is used to reflect the level of opening up.

5) Fiscal expenditure structure (FISCAL). The proportion of ex-
penditure on the social security, employment and urban community
affairs in the fiscal expenditure is used to measure the fiscal ex-
penditure structure.

6) Whether the compensation standard is updated (UPDATE).
Considering that Hubei provincial Government updated the stan-
dard for land expropriation compensation in 2014, a dummy vari-
able, with zero for the year before 2014 and one otherwise, is used
to control the policy effect.

Fig. 2. Location of Hubei Province in China.
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7) Whether the statistical caliber is changed (CHANGE). As has men-
tioned above, the change of statistical caliber for the rural income
since 2013 artificially impacted the observed income trend, also, a
dummy variable, with zero for the year before 2013 and one
otherwise, is used to control this effect.

5.3.4. Data source
The data used in the following empirical study is the city-level panel

data of Hubei Province from 2010 to 2016. The reason for choosing
2010 as the start is because the first-edition of the standards for land
expropriation compensation was launched in December 2009, while
compensation in the pervious years is hard to be obtained. In addition
to that, only sub-provincial city and prefectural cities are included in
the estimation, while Enshi, Xiantao, Tianmen, Qianjiang, and
Shennongjia are excluded due to their particularity. The data are from
Hubei Statistical Yearbook, China Land and Resources Statistics
Yearbook, China City Statistical Yearbook, Statistical bulletin of
Economic and Social Development of each city, and documents for land
use approval released by Department of Land and Resources of Hubei
Province.

5.4. Model

The main specification is as follows.

= + + + + +−inc gap C αinc gap βpol ub γX u ε_ _ _it i t it it i it, 1 (11)

Where the coefficient of interest is β. The vector X contains above
mentioned variables that may affect URIG, whose coefficients are γ. The
first-order lagged value of URIG is added to control the dynamic effect
of itself; ui represents the individual-fixed effect, εit represents residual
error.

6. Results and analysis

6.1. Description statistics

To smooth the data and mitigate the effect of heteroscedasticity, the
natural logarithm is taken for the data on the variables outside of the
proportional type. Table 2 reports the description statistics on the
variables. Since that there are observable inter-city variances for all the
variables, it is possible to explore the determinants of URIG, including
to link its relationship with UBLDP.

6.2. Baseline regressions

First, the model with pooled data is estimated using the ordinary
least squares (OLS) method, and the result is presented as the Column
(1) in Table 3. The coefficient of lagged URIG is positive and statisti-
cally significant, preliminary indicating a dynamic effect of URIG on
itself. The influence of UBLDP on the urban-rural gap is also positive
and significant at the 5% level.

Because of the different condition of each city, there may be omitted

variables that do not change with time, the panel data model is further
estimated using the fixed effects. In Table 3, Column (2) reports a base
model that only includes the core variables, Column (3) adds the con-
trol variables other than the two policy variables, and Column (4) in-
cludes all the variables. It can be seen that the explanatory power of the
model gradually enhanced with the successive inclusion of variables.
Comparing the estimation results of the pooled OLS and fixed effects,
the former overestimated the lagged dependent variable due to not take
the region fixed effect into account, while the latter underestimated it
as a result of the short period of sample. The coefficients of UBLDP are
all positive and significant at the 10% level in the three estimations of
fixed effects, which supports the Hypothesis 1.

6.3. Dynamic panel estimation

The OLS and fixed effects estimators are biased and inconsistent due
to the endogeneity problem resulting from the presence of the lagged
dependent variable among independent variables. Arellano and Bond
(1991) have suggested a difference generalized method of moment
(GMM), which uses the lagged values of the endogenous explanatory
variables as instruments in the estimation. Later, by including the
lagged value of first difference of the dependent variable as an instru-
ment, Blundell and Bond (1998) have proposed the system GMM to deal
with the poor finite sample property of difference GMM which makes it
possible to be affected by the weak instrumental variables. It needs to
be noted that both methods are not superior or inferior. On one hand,
the Monte Carlo simulation proves that the system GMM result is less
biased and more effective than the difference GMM result given the
finite sample; while on the other, as more instrumental variables are
involved, there is a greater loss for the degrees of freedom using the
system GMM, which may reduce the reliability of instrumental vari-
ables by weakening the over-identification test result. Moreover, both
methods can be conducted in one-step or two-step processes. In the case
that model exhibits heteroscedasticity, one-step GMM tends to over-
reject the validity of the instrumental variables, whereas the two-step
GMM may underestimate the real t value.

Generally, there are two validity test statistics for the GMM esti-
mation: 1) The Sargan test of over-identified restriction (Sargan, 1958).
The null hypothesis is that all instruments are valid. The greater the p-
value of the Sargen statistic is, the more valid the instruments are. 2)
The Arellano-Bond test for serial correlation (Arellano and Bond, 1991).
The null hypothesis is that there is no serial correlation in the differ-
ences of disturbances. And normally, the first-order serial correlation is
acceptable, whereas the second-order serial correlation is not allowed.

Accordingly, Table 4 presents the estimation results of one-step
difference GMM, two-step difference GMM, one-step system GMM, and
two-step system GMM, respectively. First, the Wald test of joint sig-
nificance on all the models indicate that they are significant. Second,
both the Sargen test in one-step difference GMM and that in one-step
system GMM rejects the null hypothesis, indicating that the one-step
estimation results over-reject the validity of instrumental variables;
both the Sargen test in two-step difference GMM and that in two-step
system GMM do not reject the null hypothesis, indicating the validity of
instrumental variables. Third, Arellano-Bond tests for second-order se-
rial correlation in the difference of disturbances in both two-step dif-
ference GMM and two-step system GMM do not reject the null hy-
pothesis, indicating that there are no second-order serial correlations in
the disturbances that after difference transformation. Considering that
the p-value in the Arellano-Bond test in two-step difference GMM is
greater, we will utilize the estimation results of the two-step difference
GMM for a detailed analysis.

Based on the results, the coefficient of lagged URIG is positive and
statistically significant, indicating a dynamic panel. The UBLDP, mea-
sured as the extent to which the compensation deviates from the market
value of ERL, has a positive and statistically significant effect on the
URIG, which better verifies the Hypothesis 1, and a 1% increase in the

Table 2
Description statistics results.

Variable Obs. Mean Std. Dev. Min Max

inc_gap 84 2.314 0.504 1.750 4.610
pol_ub 84 0.824 0.045 0.666 0.928
RGDP 84 10.539 0.488 9.505 11.622
URBAN 84 0.534 0.099 0.372 0.798
FINAN 84 1.723 0.564 0.956 3.606
OPEN 84 0.066 0.050 0.021 0.223
FISCAL 84 0.206 0.042 0.079 0.328
ADJUST 84 0.429 0.498 0.000 1.000
CHANGE 84 0.571 0.498 0.000 1.000
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deviation leads to a 0.46% increase in the URIG.
The coefficients of control variables are generally consistent with

what have shown in previous studies. Concretely, 1) the coefficient of
RGDP is positive while that of the quadratic term of RGDP is negative,
evidencing the Kuznets hypothesis. 2) The coefficient of URBAN is
negative but not statistically significant, and considering that the results
in other three estimations are positive or negative, indicating an un-
certain effect of urbanization, which has the potential to reduce the
URIG by the integration of urban and rural areas, as well as to expand
the gap by the implementation of UBPs. 3) The coefficient of FINAN is
significantly negative, indicating that the financial development is help
to reduce the URIG by improving the allocation of financial capital and
promoting the flow of financial factor. 4) The coefficient of OPEN is
negative but not significant, indicating complicated pathways through
which it affects the URIG, on one hand, labor-intensive foreign trade
industry is a source where rural immigrants obtains wage income,
thereby reducing the URIG; on the other, the tax contributed by the
industry benefits urban residents more, thereby driving up the gap. 5)
The coefficient of FISCAL is significantly positive, indicating that the
increase of expenditure on the social security, employment and urban
community affairs drives up the URIG.

Additionally, the coefficients of the two policy variables are both
negative and statistically significant, which indicates that the update of
the standard for land expropriation compensation has narrowed the
URIG, and a similar effect the change of statistical caliber for the rural
income has artificially created.

6.4. Mechanism identification

To identify the mechanism underlying the effect of UBLDP on the
URIG, its influence on the income level of urban residents and that on
the income level of rural residents are separately estimated, and the
results are shown in Table 5.

Based on the F test results, the estimation results of fixed effects are
better than that of pooled OLS in both models. The results indicate that
urban-biased development policy has significantly positive effects on
the income level of both urban and rural residents, which verify the
Hypothesis 2 and 3. Furthermore, from the effect values, the influence
on the income level of urban residents (0.2036) is greater than that on
the income level of rural residents (0.1231), indicating that an un-
balanced urban-rural income growth derived from land development
accounts for its effect on expanding the URIG, which verifies the
Hypothesis 4.

6.5. Robustness check

To check whether the results are robust, the urban-rural consump-
tion gap is used to replace the URIG as the independent variable in a
new model, and the GMM estimation results are shown in Table 6.

Following the criteria mentioned in the Section 5.3, the two-step
difference GMM shows the best estimation result. Very similar as the
regression results on the URIG, there is also a dynamic effect for the
urban-rural consumption gap and the coefficients of most variables
continue to hold, especially with respect to the effect of UBLDP on the

Table 3
Estimation results of the pooled OLS and fixed effects.

(1) (2) (3) (4)

L.inc_gap 0.6860*** (12.11) 0.3162** (2.78) 0.2571** (2.46) 0.2080** (1.22)
pol_ub 0.9598** (1.40) 0.8379* (1.53) 0.5415* (0.91) 0.3598* (1.56)
RGDP 6.6250* (1.82) 5.3790 (1.54) 3.7363 (1.03)
(RGDP)2 −0.3083* (-1.81) −0.3109* (-1.95) −0.1864 (-1.13)
URBAN −0.4923** (-1.07) 2.5221 (1.42) 1.2939 (0.66)
FINAN 0.1823 (1.72) −0.4667*** (-1.64) −0.3635*** (-1.65)
OPEN −1.3296** (-1.28) −3.3246* (-2.27) −1.0835* (-0.75)
FISCAL 0.8975* (1.29) 1.4872** (1.12) 0.8510* (0.65)
ADJUST 0.0125 (0.25) −0.1617** (-2.77)
CHANGE −0.2456*** (-2.31) −0.1376** (-3.00)
constant −35.6671 (-1.82) −12.3651** (-2.96) −20.2398* (-1.08) −16.4133 (-0.84)
R2 0.8173 0.2456 0.5666 0.6162

Notes: 1) L.inc_gap is the first-order lagged term of URIG. 2) t value in the parentheses. 3) *p < 0.1; **p < 0.05; ***p < 0.01.

Table 4
Results of dynamic panel estimation.

Difference GMM System GMM

One-step Two-step One-step Two-step

L.inc_gap 0.3748** (1.33) 0.2778** (0.15) 0.3434*** (2.65) 0.4145** (2.30)
pol_ub 0.3763* (0.61) 0.4565** (0.62) 1.2675** (1.30) 1.6875** (0.85)
RGDP 0.5140** (0.12) 0.5260*** (0.38) 2.9462** (0.50) 4.8942* (1.67)
(RGDP)2 −0.0317 (-0.16) −0.0697* (-0.37) −0.1079* (-0.40) −0.8768* (-1.67)
URBAN 1.7372 (0.59) −8.9264 (-0.77) 0.4677 (0.10) −25.6829 (-1.32)
FINAN −0.4757* (-1.91) −0.2773** (-0.25) −0.6981*** (-2.58) −0.7816* (-1.89)
OPEN 0.1221 (0.05) −6.8741 (-0.15) −4.4360 (-1.63) −8.9235 (-0.83)
FISCAL 0.7856** (0.68) 0.3147** (0.32) 0.3329* (0.20) 0.5099** (1.56)
ADJUST −0.1865*** (-2.80) −0.2307*** (-0.61) −0.0732** (-0.83) −0.2370** (-2.54)
CHANGE −0.1407* (-1.33) −0.3250** (-0.36) −0.2571** (-1.79) −0.2773** (-0.83)
Constant 0.3672** (0.02) 4.6270 (0.45) 8.4626* (0.57) 6.2428* (1.67)
Wald test 100.07 [0.0000] 371.65 [0.0000] 124.87 [0.0000] 1296.63 [0.0000]
Sargan test 44.0140 [0.0001] 2.2874 [0.9998] 51.4425 [0.0001] 1.7979 [1.000]
Arellano-bond test AR(1) −0.8854 [0.3759] −0.9904 [0.3220]
Arellano-bond test AR(2) −0.3330 [0.7391] 1.1807 [0.2377]

Notes: 1) L.inc_gap is the first-order lagged term of URIG. 2) Z value in the parentheses. 3) p value of corresponding tests in the square brackets. 4) *p < 0.1;
**p < 0.05; ***p < 0.01.
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urban-rural consumption gap, it is also positive and statistically sig-
nificant, which verifies the robustness of empirical results.

7. Conclusions and discussion

The post-reform China has made great achievements in growth and
urbanization. During this period of unprecedented economic and social
transition, local governments have dominated a large-scale flow of land
factor from rural to urban areas throughout the country, which not only
significantly contributes to the so-called Chinese miracle, but also
profoundly changes the social formation of contemporary China. The
widespread practice characterized by the compulsory expropriation of
rural land and the monopolistic leasing of urban land fully demon-
strates the urban-biased notion pursed by the local governments in the
land use field.

Focusing on the role of UBLDP in determining China’s URIG, and
through a rigorous process covering literature review, facts description,
theoretical deduction, and empirical analysis, this research has gained a
series of findings as follows: 1) UBLDP refers that local government
expropriates rural land with a compensation below the market value
and uses a considerable proportion of net land revenue to develop
urban areas instead of rural areas, which presents as three facts in
practice - massive and excessive RLE, inadequate and rigid compensa-
tion for RLE, and unfair expenditure structure of LDR. 2) Taking the
indicator validity and data availability into account, the UBLDP can be
measured by the extent to which the compensation deviates from the
market value of ERL. 3) UBLDP has a robust, significant, and positive
effect on the URIG, and a 1% increase in the deviation leads to a 0.46%
increase in the gap, while the effect is due to an unbalanced urban-rural

income growth derived from land development. income distribution
effect of land allocation between urban and rural areas. Putting these
findings in the grand perspective of the TUB, it is clear that the urban
bias characteristic of LDP is in line with studies focusing on UBPs in
other fields (Lu and Chen, 2006; Lin and Chen, 2011; Lei and Cai, 2012;
Ye et al., 2018). And additionally, it also deepens the understanding on
the income distribution effect of land allocation through highlighting
the role of distorted land expropriation price in generating such effect.

This study, to the best of our knowledge, is academically novel by
providing a feasible technique to measure UBLDP and linking the policy
practice with the URIG phenomenon, which not only bring a fresh case
into the horizon of TUB, but also adds a new explanation for the URIG.
Despite these innovations, it is still limited, mainly reflecting in the data
and methods. First, the lack of national data limits the study area to a
single province, which may diminish the general significance of the
conclusions. Second, although the degree of urban bias calculated by
the technique proposed in this paper is infinitely close to the real level,
there is still room for improvement following the direction of using an
individual land expropriation case as the base of calculation. But still,
URIG caused by the imbalance of LDR distribution means that the ex-
propriated peasants have overborne the cost of urbanization, which also
accounts for the frequent land conflicts over these years (Lin et al.,
2018), a broad of direct implications are thus generated for Chinese
policymakers.

First, efforts to establish an integrated land market across urban and
rural areas should be persisted in a long term, the urban-biased notion
needs to be completely abandoned, including to reduce the adminis-
trative power of the local government to rural land conversion, to re-
cognize the equal rights subject status of rural residents in the land

Table 5
Estimation results of the income of urban and rural residents.

Income level of urban residents Income level of rural residents

Pooled OLS FE Pooled OLS FE

pol_ub 0.3659** (0.92) 0.2036*** (0.93) −0.4844* (-0.55) 0.1231** (0.63)
RGDP 0.3403** (2.84) 0.5507*** (5.46) 0.4896* (2.18) 0.9497*** (10.55)
URBAN −0.8265 (-1.27) 1.8000** (2.07) −1.3120 (-1.15) 0.9542* (1.23)
FINAN 0.1811*** (3.53) 0.1666*** (3.17) 0.0759 (0.75) 0.2500*** (5.34)
OPEN −1.1521* (-2.17) −1.2222* (-1.73) −0.8001 (-0.58) −0.7821 (-1.24)
FISCAL 2.2898*** (4.87) 0.5112*** (1.40) 4.3217*** (3.33) 0.3029** (2.15)
constant 5.7989*** (7.37) 2.7082*** (3.98) 4.1035** (2.65) −2.0112*** (-3.31)
R2 0.6992 0.9175 0.5473 0.9639

Notes: 1) t value in the parentheses. 2) *p < 0.1; **p < 0.05; ***p < 0.01.

Table 6
Estimation results of robustness check.

Difference GMM System GMM

One-step Two-step One-step Two-step

L.cons_gap 0.2655* (1.28) 0.3369** (1.05) 0.2587** (1.99) 0.3358*** (1.96)
pol_ub 0.2477**(0.59) 0.3523**(0.36) 1.1785**(1.18) 1.2587* (0.47)
RGDP 0.4258***(0.58) 0.5578***(0.44) 1.5852***(0.47) 2.6977**(2.44)
(RGDP)2 −0.0785*(-0.19) −0.0788**(-0.52) −0.0942*(-0.25) −0.1478*(-1.76)
URBAN −3.7372(-1.58) −3.6437(-1.25) 0.5647(0.33) −2.5874(-1.53)
FINAN −0.5471*(-1.83) −0.3544**(-0.36) −0.5877**(-2.61) −0.6982*(-1.68)
OPEN 0.2285(0.04) 0.8741(0.13) −2.3585*(-1.45) −2.9235&(-0.67)
FISCAL 0.7742*(0.56) 0.2574**(0.31) 0.2896(0.36) 0.4459**(1.28)
ADJUST −0.1785**(-2.66) −0.2247***(-0.54) −0.0874**(-1.01) −0.2258***(-1.36)
CHANGE −0.2250**(-1.13) −0.4732**(-0.39) −0.2478**(-1.65) −0.2699**(-0.78)
constant 0.4885**(0.01) 4.5288*(0.37) 7.5869*(0.43) 5.8977*(1.72)
Wald test 118.22[0.0000] 385.69[0.0000] 134.58[0.0000] 1305.56[0.0000]
Sargan test 46.0722[0.0001] 3.1545[0.9999] 48.5245[0.0001] 1.8254[1.000]
Arellano-bond test AR(1) −0.7554[0.0899] −0.8851[0.0258]
Arellano-bond test AR(2) −0.2458[0.6245] 1.2247[0.3155]

Notes: 1) L.inc_gap is the first-order lagged term of URIG. 2) Z value in the parentheses. 3) p value of corresponding tests in the square brackets. 4) *p < 0.1;
**p < 0.05; ***p < 0.01.
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market, and to promote market mechanism play a leading role in the
allocation, flow, and pricing of land factor. Second, the improvement on
RLE system should continue in the direction of making the update
mechanism of compensation standards more flexible, directing to the
normalized, scientized, and localized update practice. Third, the unfair
expenditure structure of LDR should be corrected, the proportion of cost
expenditure used for compensation and subsidies needs to be main-
tained at a reasonable level, while rural development affairs should be a
priority for the non-cost expenditure. Last and as a technical advice, the
methodology of evidence-based decision-making should be empha-
sized, local governments need to pay more attention on monitoring the
land expropriation activities, collecting the actual compensation in-
formation, and tracking its effect on the urban-rural income distribu-
tion.

Since China leads the developing world in terms of the population,
size, and growth speed, there is no doubt that the so-called Chinese
story discussed in this article also provides lessons for other developing
countries, especially given that the vast majority of African countries is
on their road to modernization and during which period both intense
land takings and severe urban-rural inequality is very common (Sahn
and Stifel, 2004; Peters, 2010; Reardon et al., 2010). This study con-
firms that land use policy aimed at promoting urbanization, just like “a
double-edge sword”, fundamentally supports the overall growth of
economy, and meanwhile, is possible to become a culprit of urban-rural
inequality. It thus rings an alarm bell for the policymakers of these
countries, reminding them to balance the efficiency and fairness carried
in land development practices, to avoid harming the rights and interests
of vulnerable groups, and to make LDP an instrument to intervene in
existing inequality rather than to create the new one.
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