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Abstract

With rapid urbanization and decentralization of public �nances in
China, cities have struggled to manage their budgets. By leasing land they
have been able to both �nance infrastructure improvements and generate
revenues for the provision of public services. In this context, this paper
presents a model of the strategic pricing behavior of Chinese cities as they
determine how much land to lease and what prices to charge for the land
leases. They e¤ectively sell the land asset at a price that may or may not
re�ect its market value, and in so doing they buy a �ow of funds in the
form of business tax (BT) and value added tax (VAT) revenue from the
economic activity generated using the land. Cities retain all of the BT
revenue, but receive only one-quarter of VAT revenue generated in their
jurisdiction returned from the central government. A theoretical model is
presented explaining how a land-providing monopolist may deviate from
the usual monopoly pricing rule of operating at the unitary elastic point
of the land demand curve, depending on the share of tax revenue that can
be retained from economic activity in the city. Using data from prefecture
and provincial level cities over the period 2003-2011 and �scal data on BT
and VAT shares of revenue in city budgets, the implications of the theo-
retical model are tested. Empirical tests of strategic pricing indicate that
cities more reliant on VAT revenue operate close to the unitary elastic
point of their land demand curve, but cities that rely more heavily on BT
revenue operate further down below the unitary elastic point, charging
lower lease prices and leasing more land. Regional variations in leasing
and public �nance patterns are explored. JEL codes: H71, H77, P35, R14

Acknowledgement 1 This paper has been prepared for presentation at
the meetings of the American Real Estate and Urban Economics Associa-
tion, as part of the Allied Social Sciences Assocation (ASSA) conference,
Chicago, IL, January 2017.

1



1 Introduction and background

1.1 Introduction

The phenomenal economic growth in China over the past few years has been
fueled in large part by rapid urbanization and local economic development in
the special economic zones and large cities of the country. Chinese cities have
been using land leases as an innovative means of facilitating urban growth.
That is curious to western eyes because urban land ownership is retained by
the state in China. Despite that reality real estate markets have boomed. The
origin of this phenomenon goes back to a constitutional amendment in 1988 that
permitted transferable land use rights. That development, coupled with long-
term leases of urban land, has resulted in quickly developing and fast growing
real estate markets in many Chinese cities. The land leasing regime allows
land for commercial, industrial, or residential use to be leased for 40, 50, or
70 years, respectively. With the very substantial amount of o¤-budget revenue
derived from these leases, cities are both �nancing the provision of local public
goods/services and, importantly, �nancing the expansion of their infrastructure.
An important question is whether Chinese cities are strategically pricing

the land leases in order to maximize the government revenue. They e¤ectively
sell the land asset (at a price that may or may not re�ect its market value)
and in so doing they buy a �ow of funds in the form of business tax (BT) and
value added tax (VAT) revenue. BT and VAT are important revenue sources
for the city government and they di¤er by that city governments could retain
nearly all of the BT revenue while they retain approximately 25 percent of the
VAT revenue. The two sources of revenue considered in this paper are revenue
derived from land leasing and revenue derived from taxes on the output of the
�rm (largely in the form of BT and VAT in the context of Chinese cities�public
�nances). The key issue for the municipality is that there is a trade-o¤ between
land lease revenue and tax revenue. If the municipality charges a low price for
the land leased to the �rm its lease revenue is reduced, but on the other hand
the low lease price makes the �rm more pro�table and increases its output which
is taxable. For Chinese cities, strategic land lease pricing means that the less
reliant they are on tax revenue, the higher land lease price they should charge
�rms, and the more reliant they are on tax revenue, the less land lease price
they should charge �rms. By using variation across cities in the BT and VAT
shares of revenue prices can be proxied and insights are gained on the strategic
pricing issue.
This paper reports analysis of land lease revenue generated by Chinese cities,

and the role of that revenue within the larger context of Chinese cities�public
�nances and economic development strategies. It begins by using both provin-
cial and prefecture-level data over the period 2003-2011 to describe empirical
models that explain the determinants of land leasing strategy and reveal the fac-
tors responsible for the importance of this revenue source. Yearly and regional
variations in leasing patterns are also explored. Finally, the paper reports the
outcome of an indirect test of the prevailing hypothesis that Chinese cities price
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their land leases strategically in order to stimulate economic development and
generate VAT or BT revenue from that economic activity. A major contribution
of this paper is that it is the �rst to look at the trade-o¤ between land lease
revenue and tax revenue and considers the optimal land pricing strategy for the
city government.

1.2 China background

Starting in 1980, China began a process of �scal decentralization that transferred
additional �scal autonomy to sub-national governments. Su and Zhao (2004)
describe the process of decentralization and the resulting expenditure and tax
assignment that resulted from the so-called tax assignment system reform of
1994. The foundation of Chinese city land lease revenue was laid with that
set of tax reforms in 1994, which were designed to support the movement to
a more market-based economy. There were four major aspects of the reforms
according to Toh and Lin (2005): (1) converting the existing turnover taxes
into a uni�ed VAT, (2) harmonization of enterprise income tax rates across
various types of �rms, (3) changes in minor tax sources including the personal
income tax and selective sales taxes, and (4) reform of the fundamental �scal
relationship between the central government and local governments. It was this
fourth aspect of the reforms that prepared the way for Chinese cities to have
the ability to generate substantial o¤-budget revenue from land leases.
Sub-national governments were assigned a whole portfolio of local taxes,

according to Su and Zhao (2004), that included the business tax, company
income tax, local company pro�ts tax, personal income tax, urban land use tax,
urban maintenance and development tax, �xed assets investment adjustment
tax, house property tax, land value increment tax, and other taxes. While the
overall level of sub-national �scal revenue relative to total �scal revenue in China
fell as a result of these reforms, the autonomy granted to collect local taxes and
extra-budgetary revenue was an important change. Shen et al (2006) provides
additional background on �scal decentralization in China.
For more background on how land use rights were made transferable in 1988

see Walker and Li (1994). The transition to land development rights is described
in Zhu (2004, 2005) and the process of �scal decentralization is outlined in Zhang
(2010). Financing of urban infrastructure development in China is described in
Anderson (2009b). For an extensive background on the general issue of land
leasing in China see Bourassa and Hong (2003), Hong (1996), and Deng (2002,
2003, 2005). In addition, Li (1997), Xie et al (2002), and Han and Wang (2003)
provide useful background on early developments in Chinese property markets.
Finally, Anderson (2010) examines the potential path to property taxation in
China, and Anderson (2012) considers the compatibility of property taxation in
China in the context of leasehold land tenure.
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1.3 Government use of ground leases

China is not alone in retaining ownership of land but permitting ground leases.
Leases are common mechanisms used by many governments around the world.
This form of land tenure is typically used in situations where the government
wishes to retain ownership of the land but wants to partner with a private entity
to develop that land. With a ground lease the government leases the land to a
developer for eventual development typically involving the erection of a building
that generates a stream of rent over time. When the lease ends the land and
any improvements added to the land by the developer revert to the government,
unless the lease is renewed. Ground leases generally have long terms (more than
50 years) with multiple renewal options. Furthermore, ground leases typically
include speci�cations for the type and form for improvements that are permitted
on the land. In this way, the government can control land use.
An important aspect of land leasing is the desire by the city government

to capture value created by economic development, as explained and reviewed
in Hong (2003) and Anderson (2012). Ground leases are long-term contracts
granted by the city government (the ground lessor) which leases the land to a
developer (ground lessee) for a �xed term. The developer bene�ts from use of
the public land and shares some portion of the proceeds of the development with
the lessor according to the terms of the lease contract. The primary way this
sharing occurs is by way of the pricing of the lease contract. Since the property
rights conferred with the ground lease are limited, they yield the lessee less value
than would be the case under fee simple ownership. A major reason for this
outcome is that at the end of the lease the lessee has no option to redevelop.
All improvements placed on the land revert to the lessor and have zero residual
value to the lessee as a result.
Dale-Johnson (2001) indicates that there is substantial variation in the form

of ground leases as they are implemented by governments around the world.
For example, in Hong Kong and the Peoples�Republic of China he says that,
�. . . signi�cant lump sum fees equivalent to the discounted value of the leasehold
interest are paid up front and periodic fees are low, rather like property taxes.�
The Chinese cities�requirement of front-loaded lease payment re�ects both the
cities�needs for infrastructure �nance at the outset of a project and the lack of
mature capital markets in which cities can borrow. Recently, this requirement
also re�ects desire of the Chinese central government to cool down the hot
property market which has evidenced asset bubble signs.
In China the ground lease regime is complicated by the fact that the gov-

ernment retains control in multiple ways. Deng (2003) makes the important
observation that in the Chinese leasehold system the government plays three
simultaneous roles: the government is the landowner, the provider of public
goods, and the owner of the state owned enterprises (SOEs). Furthermore, it is
essential to recognize that local governments in China often act as real estate
developers and economic development agencies. The combination of these roles
provides the local government units with many opportunities to implicitly price
their services.
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A notable feature of Chinese city ground leases is that they require the lessee
to make several up-front payments, including the payment of a land premium
and prepayment of all community and urban infrastructure fees. Thereafter
the lessee must pay annual land use fees. Deng (2003) identi�es three major
forms of payment currently associated with land leases in China: (1) a lump-
sum premium for the lease, (2) an urban infrastructure fee paid to support
infrastructure in the whole community, and (3) a community infrastructure fee
paid to support infrastructure in the neighborhood. Even after payment of these
items, the lessee must also pay a land use tax every year. Deng (2003) indicates
that the land use tax is small, however, in comparison to the size of the three
payments listed above.

1.4 Previous empirical research on Chinese city land leases

To date, there is limited published research on land transfer fees in China.
Man (2011) provides a new and useful survey of land transfer fees and local
government �nances in China. She identi�es three key trends over the period
1999-2007: (1) There has been a general increase in the volume of land transfers
over time, (2) There are signi�cant di¤erences in land leases for di¤erent types
of land, and (3) Negotiation continues to be the most prevalent form of transfer
or lease conveyance.
In addition, there are three notable empirical studies on land leases in China

to date, one covering rural land leases and two others focusing on city land leases.
First, Yao (2000) empirically examined the land lease market in rural China us-
ing data from three counties of Zhejiang province. Yao found two factors that
increased the number of leases in rural areas: productive heterogeneity in the
agricultural sector, and a freer labor market. The second study of note is that
of Tao et al (2010). That study provides the most extensive empirical evidence
to date on land leasing among Chinese cities. They examined how leasing be-
havior by prefecture level cities a¤ected budgetary tax revenue (from enterprise
income tax, business tax, VAT, other taxes, and total local taxes). Data is used
for the period 1999-2003 and city tax revenue sources are regressed on mea-
sures of leasing activity, including the number of leases auctioned, tendered, or
negotiated. The strongest evidence in the study indicates that the number of
negotiated leases granted by a city has a positive impact on tax revenues three
years later (but not for lags of one or two years). Auctioned leases did not ap-
pear to have any impact on tax revenues. Wu, Gyourko and Deng (2012) provide
an overview of the urban land supply system and land market in China, with
empirical estimates of housing prices in major cities. They estimate a constant
quality land price index for Beijing residential property. One of their most
interesting �ndings is that state-owned enterprises that are controlled by the
central government pay higher prices than other bidders for equivalent parcels
of land. Finally, a recent unpublished paper by Zheng et al (2011) provides
an ambitious investigation of urban development �nancing and the investment
cycle in Chinese city real estate markets. The authors use a panel data set for
35 Chinese cities over the years 2003-2008 and build a simultaneous equations
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model of housing and land markets. Their results indicate that city governments
that rely more heavily on land leasing revenue have an incentive to lease out
additional land for residential purposes thereby increasing the supply of land
for residences, which then slows the rate of growth of housing prices.
Most of the studies on land transfer fees in China have been focusing on the

issue of land lease itself, the interactions between land lease revenue and other
revenue source, such as tax revenues, have not been analyzed systematically.
The objective of this article is to analyze the trade-o¤between land lease revenue
and the tax revenue in order to examine that whether the Chinese cities are
pricing their land strategically.

2 Theoretical model

In order to model the Chinese municipality land leasing process we can consider
a two-part process. A Chinese �rm decides how much land to lease in order to
produce its output, and the Chinese municipality decides the price to charge for
the land it leases. The key issue for the municipality is that it has two sources of
revenue with a trade-o¤ between the two. Revenue is derived from taxes on the
output of the �rm and revenue is derived from land leasing. If the municipality
charges a low price for the land leased to the �rm its lease revenue is reduced,
but on the other hand the low lease price makes the �rm more pro�table and
increases its output which is taxable.

2.1 Firm choice of optimal amount of land

Consider �rst the �rm�s problem of choosing the amount of land to use in
production. Suppose that a �rm has a concave production function f(l) where
l is the amount of land it uses which it purchases from the city at price p per
hectare. In addition to the price it pays for the land, the �rm pays an e¤ective
rate of tax � on its output. The �rm maximizes pro�t � by choosing the optimal
quantity of land. The objective function is,

� = (1� �)f(l)� pl (1)

The �rst order condition for the optimal choice of the amount of land is
given by the condition,

@�

@l
= (1� �)f 0(l)� p = 0 (2)

This condition indicates that at the optimal quantity of land the value of the
marginal product after tax must equal the price of land. Denote the optimal
quantity of land satisfying this condition as l�. Second order conditions assuring
a maximum are assured to hold given concavity assumption for the production
function.
Figure 1 illustrates the optimal choice of the amount of land, assuming that

the marginal product of land is declining and the business tax rate is constant.
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A higher (lower) price of land will result in a smaller (larger) optimal quantity
of land desired by the �rm. The city can choose its land price, and the �rm will
take that price into account as it demands land. The Chinese city has control
over the price it charges for a land lease, but it does not control the business
tax rate which is set by the central government in this model, although the city
is able to retain the full amount of the business tax revenue generated in its
jurisdiction. The city generates land lease revenue illustrated by the rectangle
of size pl�. Tax revenue generated by the �rm�s output is illustrated as the
rectangle with height given by the tax rate � times the optimal quantity of land
leased, l�.

2.2 City choice of land lease price

Next, consider the problem of the city deciding what price to charge for land
leases. The city government owns all of the land in the jurisdiction and leases
land to �rms. It has two revenue sources in addition to exogenous transfers
from the central government, the tax revenue it generates from the output of
�rms and the land lease revenue it derives from leasing land to �rms. The city
government is able to retain share s of the tax revenue it derives from �rms
operating in its jurisdiction so the �rm is assumed to maximize the revenue R
it derives from taxes and land leasing, with the objective function,

R = s�f(l�) + pl� (3)

The city chooses the lease price of the land p. Di¤erentiating R with respect
to the lease price of land, p, gives the �rst order necessary condition

@R

@p
= s�f 0(l�)

@l�

@p
+ p

@l�

@p
+ l� = 0 (4)

which can be written in elasticity form,

" =
�p

[p+ s�f 0(l�)]
(5)

Equation (5) is simply a rearrangement of the �rst-order necessary condition.
As long as equation (5) holds, the city government is maximizing the total
revenue as stated in equation (3). The elasticity expression indicates that the
elasticity is minus one only in the special case where s = 0 (assuming that � > 0
and f 0(l�) > 0). In that case, the elasticity is unitary and land lease revenue
itself is maximized. For values of s > 0 the elasticity measure is contained in the
interval " 2 (�1; 0) and is less than one in absolute value. Figure 2 illustrates
the revenue maximizing solution for the city. If the city is acting as a land-
providing monopolist we would expect the price and quantity to correspond to
the unitary elastic point of the land demand curve, where total revenue derived
from land leasing is maximized. We would not expect the city to charge a land
lease price di¤erent from the revenue-maximizing price since that reduces total
revenue (marginal revenue is negative). However, equation (5) reveals that it
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is only under the condition that the city can keep none of the tax revenue it
generates from the output of �rms to which it leases land should it choose to
operate at the unitary elastic point. In this extreme situation the city retains
no tax revenue from taxation, so it behaves as a land monopoly and derives
revenue only from leasing land. Consequently, it maximizes the amount of land
lease revenue it can derive from that practice and should operate at the unitary
elastic point of the demand curve.
In the context of Chinese cities, the city government keeps both the land

lease revenue and a portion of the tax revenues. As the share of tax revenue
s retained increases from zero the denominator in equation (5) grows and the
elasticity shrinks (in absolute value). The derivative of j"j with respect to s is
strictly negative:

@ j"j
@s

=
�p�f 0(l�)

[p+ s�f 0(l�)]2
< 0: (6)

For larger values of s cities locate southeast of the unitary elastic point
on the demand curve for land and lease land at lower prices at points on the
demand curve where the elasticity is less than one in absolute value. There are
two revenue sources for the city to consider when s exceeds zero, and there is a
trade-o¤ to manage between the land lease revenue and the tax revenue derived
from the output of the �rms locating in the city. This simple model indicates
that because s is bounded on the unit interval, s 2 [0; 1], the city will be pricing
land leases on its demand curve from the unitary elastic point or lower. The
more tax revenue it can derive and retain from �rms operating in the city, the
lower on the land demand curve the city will operate. Therefore, we would
expect that a larger share of the tax revenue should be corresponding with a
lower land price (i.e., locating down further southeast of the unitary elastic point
on the demand curve for land lease) while a smaller share of the tax revenue
will correspond to a higher land price (i.e., locating close to the unitary elastic
point on the demand curve). Di¤erences in the tax revenue share of the Chinese
cities can be proxied by the cities�reliance on BT and VAT revenue, given that
the Chinese city governments retain virtually all of the BT revenue while they
only retain approximately twenty-�ve percent of the VAT revenue. Chinese
cities strategically price land leases in order to maximize the total revenue from
combined land lease revenue and tax revenue they generates from the output of
�rms in their jurisdiction, adjusting land lease prices depending on their reliance
on BT and VAT tax revenue.

2.3 Testable implications

Two testable hypotheses follow from this two-part model. First, in order to
maximize total revenue from both land leases and taxation, cities should operate
below the unitary elastic point of their demand curves as long as their tax
revenue share from the central government is not zero. Second, cities that rely
more heavily on BT revenue will operate further southeast of the unitary elastic
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point of their land demand curve and charge lower prices than cities that rely
more on VAT revenue.
To estimate the revenue elasticity of leased land area the traditional approach

is to model land area leased A; as a function of land price P ,

A = �P�� (7)

which when transformed by taking logs and including an error term becomes
the estimating equation,

ln(A) = ln(�)� � ln(P ) + ": (8)

The estimated value of �� in this equation is the price elasticity of land lease
area with respect to the land price.
Now, in order to include the e¤ect of BT or VAT reliance in the model,

suppose that land lease area A is a function of land price P , with the exponential
function,

A = �P�(1+�r) (9)

where the exponent �(1 + �r) captures the possibility that the basic unitary
elasticity is augmented by the term �r which re�ects the incremental amount by
which the elasticity changes with r measuring revenue reliance on BT relative to
VAT. In addition,we include GDP in the estimating model in order to control
for economic development which shifts the land demand curve. We use GDP
rather than GDP per capita because the regional demand for land depends more
on the regional total GDP than on per capita GDP. For example, there may
well be more demand for land in Hebei than Beijing even though Beijing has a
larger GDP per capita than Hebei.
Taking the natural logs of both sides of (9) and including GDP and an error

term " yields the estimating equation,

ln(A) = ln(�)� (1 + �1r) ln(P ) + �2 ln(GDPit) + ": (10)

In this equation, the estimated value of the parameter �1 is the incremental
amount by which the elasticity di¤ers from unity, depending on the reliance on
BT and VAT revenue of the cities. We expect that the estimated elasticity
(1 + �r) will be signi�cantly less than one for all Chinese cities on average.
This study also examines how the price elasticity has been changing over

years within the sample and across provinces in China. By including year �xed
e¤ects and an interaction term between the year dummy variables and the term
s ln(P ) we can calculate the price elasticity, accounting for the year e¤ects as
�(1+ �1rit) ln(Pit)+ 
tY eartrit. The estimation equation in this case is given
by (11),
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ln(Ait) = �0 � (1 + �1rit) ln(Pit) + �2 ln(GDPit)

+
t=2011X
t=2004

�tY eart +
t=2011X
t=2004


tY eartrit ln(Pit) + "it: (11)

Given that our sample begins in the year 2003, we use that year as our
reference year and our �rst dummy variable is for the year 2004.
In order to examine provincial e¤ects, we include provincial �xed e¤ects for

the 31 provinces and provincial-level cities in China. We use Anhui province
as the reference province in our estimations, so 30 provincial dummy variables
and interaction terms are included in the estimating equation (12). The price
elasticity for province i can be calculated as �(1 + �1rit) + 
iritProvincei:

ln(Ait) = �0 � (1 + �1rit) ln(Pit) + �2 ln(GDPit)

+
i=30X
i=1

�iProvincei +
t=30X
t=1


iProvinceirit ln(Pit) + "it (12)

We also include analysis of regional e¤ects. For that purpose we divided
China into six regions as illustrated in Figure 3. In the analysis to follow,
North China is used as the reference region. The estimating equation for
regional e¤ects is given as,

ln(Ait) = � � (1 + �1rit) ln(Pit) + �2 ln(GDPit)

+
i=5X
i=1

�iRegioni +
i=5X
i=1


iRegionirit ln(Pit) + "it (13)

3 Empirical estimation

3.1 Data

For the purpose of the analysis in this paper, data were collected on all provincial
and prefecture-level Chinese cities over the period 2003-2011. Both land transfer
fee data and �scal data were obtained from annual statistical yearbooks and
were combined to compile a single database. The data come from the China
Statistical Year Book for Land and Resources and the China Statistical Year
Book for Regional Economy, various years. Using this data we can provide an
overview of Chinese city leasing by considering some basic descriptive statistics.
Table 1 reports the number of land leases granted by both prefecture-level

and provincial cities over the years 2003-2011. The average number of leases
provided by these cities has varied over time from a low of 360 leases in 2009
to a high of 613 leases in 2003. Despite variation over time, the mean number
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of leases per city is generally in the range of 400 to 500 per year. The median
number of leases is smaller than the mean in each year re�ecting the fact that
there are a few cities with much higher numbers of leases, pulling the mean
upward. The maximum number of leases granted per city falls in the range of
3,000 to 7,000 per year. The minimum number of leases is at least one in each
year indicating that all cities are involved in land leasing.
Table 2 reports the land area leased (in hectares) by cities over the period

2003-2011. On average, these cities have been leasing in the range of 500 to
nearly 1,000 hectares of land each year. Here again the means are larger than
the medians each year, indicating that there are a few cities leasing much larger
land areas which has the e¤ect of making the means larger than the medians.
The maximums reveal that the most active leasing cities added from 3,000 to
9,000 hectares of land to their leasehold portfolios each year. These data also
indicate that both the number of parcels leased (Table 1) and the land area
leased (Table 2) have rebounded since the Great Recession of 2008-2009.
Table 3 reports the average land lease price in the form of gross lease

revenue per hectare (measured in nominal yuan per hectare) each year over
the period 2003-2011. The average gross lease revenue per hectare has ranged
from 2.2 million yuan in 2003 to 7.7 million yuan in 2011. The upward trend
is monotonic and re�ects substantial in�ation over that period of time. Median
gross lease values per hectare have ranged from approximately 1.8 million yuan
to 5.7 million yuan in 2011. Mean values each year are above median values,
indicating that there are high gross lease revenues pulling up the means. The
maximum gross lease values per hectare have ranged from 7.7 million yuan in
2003 to nearly 97 million yuan in 2011.
Table 4 provides an overview of the major sources of city revenue in China

over the period 2003-2011. Each source of revenue in the table is computed
as a share of total general budgetary revenue. Over the entire period, VAT
revenue accounted for an average of about 16 percent of total budgetary revenue
while the business tax accounted for about 24 percent. Data on the company
tax and the personal income tax is incomplete and is therefore omitted from
the table, but in any case these sources generate a small share of revenue.
Gross land lease revenue is o¤-budget, but generates a signi�cant amount of
revenue, varying from about 40 percent to 75 percent of total budgetary revenue,
depending on the year. On average over the full time period, land lease revenue
is approximately 55 percent of total budgetary revenue, which amounts to more
than twice the revenue generated by the business tax, or put another way,
an amount greater than the combined revenue of the VAT, business tax and
company tax. With the downturn in the Chinese economy in 2008 and 2009,
re�ecting the global recession, the land lease share fell from its peak of 56 percent
in 2007 to 39 percent in 2008, then rose to 50 percent in 2009. Since then, the
land lease share has rebounded strongly with the 2011 share at an average of
75 percent. The maximum share of revenue generated by land leases across
cities was generally two to three times total budgetary revenue� dwar�ng total
budgetary revenue. In one anomalous case in 2011, the case of Ningxia, lease
revenue was a whopping 17.8 times total budgetary revenue.
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Considering the summary statistics for each revenue source over time, we
see that the average VAT share of revenue has generally been in the range of
16-17 percent, although it fell substantially in 2009-2011; the business tax share
has held relatively stable at about 24 percent; and the company tax share has
held stable at about 6%. The share of revenue generated by land leases has
�uctuated between a low of 39 percent in 2008 and a high of nearly 80 percent
in 2011. Most notably, the cities with the greatest reliance on land lease revenue
have generally earned two to three times as revenue much from land leases as
they have received in total budgetary revenue.
In the empirical estimation, we de�ne the revenue reliance factor r as the

ratio of BT to VAT revenue to measure the relative tax revenue shares of the
cities. The larger the ratio, the more reliant is the city on BT, and the larger
the tax revenue share of the city. Table 5 reports the reliance factor by cities
for each year over the period 2003-2011. The average reliance factor has ranged
from approximately 1.67 to 2.40 over the period of our analysis. The mean
values each year are above median values for all years, indicating that there are
some cities heavily rely on BT relative to VAT, pulling up the average values.
The maximum values and minimum values show that some cities rely more on
BT while some cities rely more on VAT.
Table 6 reports the summary statistics of all the variables used in the esti-

mation: leased land area, real average land lease price, reliance factor and real
GDP per capita.

3.2 Model estimation

3.2.1 Pooled sample estimation

Table 7 provides the results of strategic land pricing test among Chinese cities
by estimating equation (10). The estimated value of coe¢ cient �1 is �0:027,
which is signi�cantly di¤erent from zero at the one percent level. This estimate
indicates that the higher the reliance factor the further the city moves away from
the unitary elastic point. The price elasticity, evaluated at the mean reliance
factor, is �0:950.
These results, based on our pooled sample estimation, are informative re-

garding the essential strategic pricing behavior of Chinese cities. We �nd that
Chinese cities tend to price land leases strategically so that they are operating
below the unitary elastic point of their demand curves. When the tax share
reliance is large, indicating heavier reliance on BT revenue relative to VAT rev-
enue, cities operate well below the unitary elastic point. On the other hand,
when the tax share reliance is small, indicating less reliance on BT revenue rel-
ative to VAT revenue, they operate much closer to the unitary elastic point of
their demand curves. These �ndings illustrate that Chinese cities tend to strate-
gically price land leases in order to maximize the total revenue from both land
leases and tax revenue. For additional insight we control for year, provincial,
and regional e¤ects in the following section.
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3.2.2 Year, province, and regional e¤ects

Year e¤ects Year �xed e¤ects are included in the estimating model, as indi-
cated in equation (11). Table 8 reports the yearly price elasticities for Chinese
cities over the period 2003 to 2011. The estimate of coe¢ cient �1 in this case
is �0:30, which is signi�cantly di¤erent from zero at the one percent level. The
estimated elasticities evaluated at the mean range from �0:94 to �0:96, with no
signi�cant variation over the time period. All yearly estimated price elasticities
are less than one in absolute value, which strongly supports the conclusion that
Chinese cities are strategically pricing their land leases.

Provincial e¤ects In order to identify provincial e¤ects, estimating equation
(12) is used. Estimation results and computed elasticities are reported in Table
9. The estimate of coe¢ cient �1 is �0:046 which is statistically di¤erent from
zero at the one percent level. The table reports the interaction e¤ects where it
is evident that the estimated coe¢ cient for the provincial interaction terms is
signi�cantly di¤erent from zero in ten provinces or provincial cities (Guizhou,
Hainan, Inner Mongolia, Jiangxzi, Jilin, Ningxa, Shanxi, Sichuan, Tibet, and
Zhejiang). In those cases we have evidence of province-speci�c pricing e¤ects.
The Tibet result is unexpected (signi�cantly larger than unitary elasticity),
however, it is not signi�cantly di¤erent from unity when using a three standard
deviation interval estimate.

Regional e¤ects Given that the four provincial-level cities (Beijing, Tianjin,
Shanghai, and Chongqing) only have nine annual observations, the estimation
in the provincial model may be impaired. To overcome the small t problem, we
group the thirty-one provinces and provincial level cities into six regions. Figure
3 illustrates the regions and Table 10 reports the provinces and provincial cities
that included in each of the six regions.
The estimated regional e¤ects model, equation (13), overcomes the insuf-

�cient number of annual observations for the provincial cities. The results
indicate that the coe¢ cient estimate of the �1 is �0:044 which is statistically
di¤erent from zero at the one percent level. The regional interaction e¤ects
reported in Table 11 indicate that the Northeast, South Central, and Southwest
regions have region-speci�c e¤ects. In Northeast China the estimated elasticity
at the mean reliance factor is smaller than all of the other regions. Cities in
this region tend to rely more on BT tax revenue, resulting in a relatively large
tax share. Cities prices their land leases at lower levels and lease more land
than cities in other regions. The estimated elasticity in Southwest China is the
largest among the regions, and unexpectedly, larger than unity, however, the
estimated elasticity is not signi�cantly di¤erent from unity when compared to
a three standard deviation interval estimate.

Endogeneity of the tax revenue reliance factor Inclusion of the tax rev-
enue reliance factor, r, in our model holds the potential to introduce a problem
of endogeneity. To investigate this possibility it is important to consider the
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BT and VAT tax bases in greater detail. The KPMG Asia Paci�c Tax Centre
(2012) provides information on the Chinese tax system indicating that the VAT
is applied to the supply of goods, provision of services, and importation of goods
into the PRC; whereas the BT is a turnover tax that is applied to the provision
of services that are not covered by VAT, the transfer of intangible assets, and
the sale of immovable property. Therefore, it is possible that cities which lease
a relatively large amount of land may collect relatively more BT revenue than
VAT revenue, resulting a large reliance factor. That could lead to the reverse
causality in the estimating equations or the problem of the reliance factor being
endogenous.
In order to guard against the potential endogeneity problem we implement

a panel-speci�c form of the Granger causality test for ln(Ait) and the reliance
factor, rit. To pick an appropriate lag length for the causality test we run
several VARs for these two variables with di¤erent lag lengths. We select the
reasonable lag length based on the AIC information criteria. Table 11 reports
the AIC associated with di¤erent lag lengths. Since there are nine years in our
sample, the maximum lag length is eight. From the result we can see that AIC
decreases as lag length increases. Given that result we should choose the lag
length which gives the smallest AIC. In our case, we should use eight lags in the
Granger Causality test. However, as Bruns and Stern (2015) have shown, using
the AIC criteria the VAR model may be over�tted and result in an increased rate
of false-positive �ndings in Granger causality tests. The over �tting problem
results from using more lags than is appropriate. Together with the short panel
we have, we suspect that the Granger Causality test result with eight lags is not
reliable. We then run the test for all possible lag lengths. Table 12 reports the
causality test results for one to eight lags. Results are sensitive to the lag length,
when using less than four legs. AICs show that more lags are preferred to fewer
lags in our sample, so we draw a conclusion of this causality test based on using
four, �ve, six, and seven lags, for which the results are consistent. When using
four to seven lags, we reject the hypothesis that the reliance factor rit does not
Granger Cause ln(Ait) at no more than �ve percent but fails to reject the other
direction of causation. So it appears that Granger causality runs one-way, from
the reliance factor rit to ln(Ait) and not the other way. Therefore, we have
reason to believe that there is no reverse causality issue or endogeneity problem
with the reliance factor in our estimations.

4 Summary and conclusions

This paper analyzes land lease revenue generated by Chinese cities, and the
role of that revenue within the larger context of Chinese cities�public �nances
and economic development strategies. Using both provincial and prefecture-
level data over the period 2003-2011, the role and importance of land transfer
fees is described. These o¤-budget fees derived from land leases account for
an average of 55 percent of the cities� total budgetary revenue. For the fast
growing large cities these fees amount to two or three times their budgetary
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revenue. The cities e¤ectively sell the land asset and in so doing they derive
a �ow of funds in the form of business tax (BT) and value added tax (VAT)
revenue. The key di¤erence between these two tax sources in the Chinese
system of intergovernmental �scal relations is that cities retain nearly all of the
BT revenue they derive, but they only derive 25 percent of the VAT revenue of
activity in their jurisdiction as it is collected by the central government and a
portion is returned to the city.
Theoretical models of �rm demand for land and city supply of land are de-

veloped, with testable implications drawn for the strategic pricing behavior of
cities. The objective is to test of the prevailing hypothesis that Chinese cities
price their land leases strategically in order to stimulate economic development
and generate BT or VAT revenue from that economic activity and maximize the
sum of land lease and tax revenue. A theoretical model of city revenue sources
is developed that identi�es the role of shared taxes in the revenue portfolio of
cities, along with land lease revenue. By using variation across cities in the
reliance on BT and VAT we can proxy prices and gain insight on the strategic
pricing issue. The innovative insight of the paper is that the strategic pricing
behavior of cities is dependent on the intergovernmental revenue system. The
empirical results indicate that Chinese cities are strategically pricing land lease
on average during the time period of 2003 to 2011. Cities which rely more
heavily on BT than VAT revenue price land leases at a lower level and lease
more land, operating southeast of the unitary elastic point on their land de-
mand curves. The implication of this pricing is that cities relying more heavily
on BT than VAT revenue are willing to forgo some land lease revenue in order
to stimulate additional tax revenue that they can retain. By pricing land at
a lower level and leasing more land than necessary to maximize lease revenue,
they are deriving a more signi�cant share of their revenue portfolio from taxes.
BT-reliant cities price land at lower prices and lease more land. That stimu-
lates economic development which generates tax revenue, especially BT revenue
which the cities can retain. In contrast, cities that rely more heavily on VAT
than BT revenue price land close to the unitary elasticity point and price their
land leases at higher levels.
Models including year �xed e¤ects do not show strong temporal patterns in

the estimated elasticities. When provincial �xed e¤ects are included, we �nd
signi�cant e¤ects for certain provinces. On a regional basis, the elasticity is
lowest in Northeast, indicating more land leased at lower prices, while there is
a signi�cantly higher elasticity in the Southwest than other regions, indicating
less land leased at higher prices in that region. The province and regional e¤ect
results indicate quite distinct behavior among BT-reliant and VAT-reliant cities.
Looking forward, the recent tax reform in China that eliminates the BT

tax, combining it into the VAT, may have implications for city behavior in land
leasing as well. Our results suggest that BT-reliant cities may react to this
tax policy change by moving to the unitary elastic point of their land demand
curves. That move will involve charging higher prices for land lease and leasing
less land in the future. This is consistent with the fact that with a limited
amount of land within each city, the cities could lease less and less land in the
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future.
As a matter of policy, the Chinese institutional structure of intergovernmen-

tal revenue, when combined with the freedom Chinese cities have been given
to lease land within their jurisdictions, results in aggressive strategic pricing
behavior. When the cities are able to retain the revenue generated by business
activity within their jurisdiction, they behave in such a way as to maximize the
combination of tax revenue and land lease revenue. They do not act as monopo-
lists in leasing land. They price land leases below the monopoly level and lease
more land than a monopolist would. That strategy generates additional tax
revenue that they can retain, which enables them to maximize the combination
of land lease and tax revenue. When cities are less independent and rely more
heavily on tax revenue transferred from the central government, which is largely
out of their control, they behave as land-providing monopolists and maximize
land lease revenue.
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