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Abstract 

 This paper examines how fiscal incentives affect the policy choices of local governments in 
the context of China. Based on exogenous changes in the intergovernmental revenue-
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problem. We find evidence that local governments shifted their efforts from fostering 
industrial growth to “urbanizing” China, i.e., to developing the real estate and construction 
sectors, when their retention rate of enterprise tax revenue was reduced. The increase from 
the new revenue source compensated for half of the losses in revenue that resulted from the 
reassignment of fiscal rights. The reassignment had also the effect of retarding the industrial 
growth of domestically-owned firms in particular. 
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Abstract

This paper examines how fiscal incentives a↵ect the policy choices of local govern-

ments in the context of China. Based on exogenous changes in the intergovernmental

revenue-sharing scheme, we construct a simulated instrumental variable to resolve the

endogeneity problem. We find evidence that local governments shifted their e↵orts

from fostering industrial growth to “urbanizing” China, i.e., to developing the real es-

tate and construction sectors, when their retention rate of enterprise tax revenue was

reduced. The increase from the new revenue source compensated for half of the losses

in revenue that resulted from the reassignment of fiscal rights. The reassignment

had also the e↵ect of retarding the industrial growth of domestically-owned firms in
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1 Introduction

Fiscal decentralization has been a clear trend around the developing world over the past

three decades. A large literature has been devoted to understanding its impacts on eco-

nomic development. Fiscal arrangements that allow local governments to capture a larger

proportion of local revenue are often correlated with faster economic growth.1 However,

the theoretical underpinnings for the decentralization-development nexus remain unclear

(see a review by Martinez-Vazquez and McNab, 2003). Some scholars have noted that

the fiscal incentives of local governments directly influence their policy choices and hence

economic performance in their jurisdiction (Rodden, 2003; Singh and Srinivasan, 2006;

Careaga and Weingast, 2003; Weingast, 2009). However, most existing studies have fo-

cused on the relationship between fiscal decentralization and economic performance; few

have rigorously examined the role of fiscal incentives in shaping the policy choices of

local governments. By exploiting exogenous changes in intergovernmental fiscal-sharing

schemes in China, this paper attempts to examine how changes in fiscal arrangements

a↵ect policy choices and hence the development focus of local governments.

China is the right place to test this fiscal incentives hypothesis. Fiscal decentralization

is often considered a key driving force of China’s economic miracle in the post-Mao

era (see the review by Xu (2011) and the dispute by Cai and Treisman (2006)). An

explanation behind this causal link is that decentralization entitles local governments

to a large proportion of the new revenue generated by economic growth, and hence

creates direct incentives for them to foster local economic prosperity. Some studies have

documented qualitative or suggestive evidence that local governments’ policy choices

responded to changes in the central-local fiscal sharing rules (e.g., Oi, 1992, 1999; Jin et

al., 2005; Wang, 2010; Kung, Xu and Zhou, 2013). Notably, local governments shifted

their e↵ort in fostering industrial growth to “urbanizing” their locality when the central

government halved the local retention rates of enterprise tax revenues and made local

1For example, Jin et al. (2005) found that provinces in post-reform China retained a large proportion

of tax revenue during the high growth period from 1981 to 1992. In contrast, Mexican states were

observed to have both much lower retention rate of tax revenue and slow economic growth from 1980-

1995 (Careaga and Weingast, 2003). Similar patterns were also found in Indian states from 1950-1990

(Rao and Singh, 2005), and Russian cities and regions in the 1990s (Blanchard and Shleifer, 2000;

Zhuravskaya, 2000).
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governments rely on business tax, the bulk of which was obtained from the construction

and real estate sectors, and more importantly, on non-budgetary revenue from selling the

usufruct rights of land (Kung, Xu and Zhou, 2013).2

This paper studies local government policy choices between industrialization (promot-

ing industrial growth) and urbanization (converting arable land for residential and com-

mercial usage) in China. We use the areas and revenues of land conveyance to measure

the e↵orts of local governments to promote urbanization. A new land conversion dataset

for the period 1999-2005 is created for this purpose. We use the local industrial growth

rate to measure the e↵orts of local governments to promote industrialization.

A major challenge in identifying the responses of local governments to reduced fiscal

revenue is that fiscal revenue is endogenous, as a number of unobserved dimensions may

simultaneously a↵ect the outcome variables. For example, to the extent that the more

industrialized regions are more likely to enjoy a favorable business environment than

their less industrialized counterparts, the former would experience faster growth rates

independent of changes in fiscal revenue-sharing rules. More generally, the unobserved

year-over-year changes in local circumstances may a↵ect both locally retained tax rev-

enues and local governments’ behavior. While we may exploit changes in the tax-sharing

scheme to provide an exogenous source of revenue variation for examining local govern-

ments’ responses, there may still be concerns that local governments may respond to such

changes by adjusting their behavior in other ways. For example, they may switch their

e↵orts to exploiting alternative revenue sources in order to compensate for the losses

that result from changes in the new tax-sharing schemes. In other words, if the change in

the tax-sharing rules results in an endogenous change in the pre-tax-sharing revenue, we

cannot directly exploit the changes in the locally retained fiscal revenue as an exogenous

source of variation.

To deal with these potential problems, we employ the simulated instrumental variable

2In theory all land is owned by the state in China. Local governments are authorized to sell the

usufruct rights of land for a certain period (up to 70 years) in what the Chinese calls the “primary land

market” (yiji tudi shichang). A usufruct right of land can be legally transferred (tudi zhuanrang) within

the leasing period in the “secondary market”. Ho and Lin (2003) use the terms land conveyance (tudi

churang) and land transfer (tudi zhuanrang) to refer to the two types of transactions. For convenience,

we will follow this usage throughout the paper.
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(SIV) strategy developed by Gruber and Saez (2002) and Dahl and Lochner (2012). SIV

is often used to estimate an individual’s or a household’s response to changes in tax

policies. To the best of our knowledge, we are the first to use this method to quantify the

responses of local governments to fiscal incentives. SIV allows us to compute the predicted

changes in the retained fiscal revenue of local governments.3 These changes, which are

uncorrelated with other sources of change in the pre-sharing fiscal revenue, allow us to

examine the elasticity of land sales to taxation. Our SIV estimates are indeed consistent

with the fiscal incentives hypothesis. They show, first of all, that if locally retained fiscal

revenue decreased by 1% (resulting from the reassignment of a substantial part of the

enterprise tax to the central government), the area of land conveyed by local governments

increased by 6.4%�11.0%, and the revenue generated from land conveyance increased by

a larger 10.0%�16.3%, which could compensate for more than half of the loss of local tax

revenues resulted from the changes in the tax-sharing scheme. All these SIV estimates

are statistically significant at the 5% level. On the other hand, OLS estimates of fiscal

incentive impacts, which are subject to the endogeneity problem, are either statistically

insignificant or positive.

A question arises as to whether the results obtained are driven by the accelerating

demand for land. To answer this question, we apply the same SIV strategy to examining

land transfers in the secondary land market, which should be more of a response to local

demand for land than local fiscal incentives. We are unable to obtain results comparable

with those for the primary market for either the area or revenue involved. This lends

further credence to our hypothesis that increases in land conveyance by local governments

were driven primarily by the reconfiguration of the tax-sharing rules.

Moreover, despite sustained increases in industrial output, we find that changes in

fiscal incentives tended to reduce the growth rate of industrial output of particularly

domestically-owned firms. Evidence also shows that government expenditures on infras-

tructure construction increased in response to changes in fiscal incentives. This lends

support to the speculation that changes in fiscal incentives had led the local governments

to shift their development focus from industrializing to urbanizing their localities.

3By fiscal revenue, we refer to the sum of the budgetary and extrabudgetary revenues composed

mainly of tax revenue and revenue from administrative services. It does not include o↵-budget funds, to

which land conveyance revenues belong. See Section 3 for details.
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Taken together, our results show that fiscal incentives had a strong influence on local

policy choices. This di↵ers from a more popular approach which emphasizes the political

incentives of local o�cials behind China’s economic miracle, namely, the central gov-

ernment spurs local o�cials to maximize a well-specified target such as GDP growth or

revenue remitted to the central government by creating or inducing what is known as

“yardstick competition” among local o�cials (see Xu (2011) for a detailed discussion of

this approach). The fiscal incentives approach provides a better explanation for problems

in the development process that cannot be explained by the political incentives approach.

In particular, it explains local governments’ craze for converting land for nonagricultural

use in spite of prohibitions from the central government, which was at the expense of

industrial growth. This finding implies that the growth path highly depends on the fiscal

incentives of local governments in China. Given that China has become the world’s man-

ufacturing center, this change has important global implications. Moreover, the housing

bubble in China has aroused much international attention particularly after the recent

financial crisis. The finding in this paper provides evidence that the rocketing housing

price and rapid real estate development can be partly explained by the craze for urbaniza-

tion of the revenue-hungry local governments. Our finding also sheds light on the design

of fiscal arrangements in other countries. Local governments have played an increasingly

important role in fostering economic development across the developing world (Bardhan

and Mookherjee, 2006). In many countries they can serve either as an engine or obstacle

of growth. For instance, Singh and Srinivasan (2006) point out that di↵erences in fiscal

arrangements may in fact drive the observed di↵erences in behavior between China’s and

India’s local governments. Careaga and Weingast (2003) provide suggestive evidence

that the share of locally generated revenue in the total budget bears importantly upon

local governments’ incentive to promote economic development in Mexico. However, no

previous studies have explicitly and rigorously tested the fiscal incentive hypothesis. Our

paper contributes to this literature by providing rigorous evidence that the fiscal revenue

generation process is a key determinant of local o�cials’ policy choices.

This paper proceeds as follows. Section 2 reviews the pertinent literature, whereas

Section 3 provides the background information on China’s fiscal system and local gov-

ernment behaviors. Section 4 describes our data and defines the variables employed in the

empirical analysis. Section 5 introduces our empirical model and identification strategy.

Estimated e↵ects of changes in fiscal revenue on the land market and industrial output

5



are reported and discussed in Section 6. Section 7 concludes the study.

2 Literature Review

The economics literature has shown an increasing interest in fiscal decentralization as an

engine of economic growth in both developing and developed countries (e.g., Martinez-

Vazquez and McNab, 2003; Akai and Sakata, 2002; Iimi, 2005; Thornton, 2007). However,

recent empirical findings on the relationship between decentralization and development

are inconclusive. The outcomes of fiscal decentralization are found to depend on the

role of local governments (Bardhan and Mookherjee, 2006). The mechanisms through

which decentralization may generate di↵erent impacts on economic development remain

unclear.

Some scholars attribute the di↵erence in the outcomes of decentralization to di↵erences

in local o�cials’ political incentives. In particular, following Riker’s hypothesis (Riker,

1964), a group of researchers emphasize the importance of political centralization to

making fiscal federalism beneficial; that is, in a politically centralized institution, the

national government may use political incentives such as promotions and retentions to

make local governments respond to local needs as well as aligning their interest with

that of the national population (e.g., Enikolopov and Zhuravskaya, 2007). China is an

often-cited example for this argument. It is believed that the willingness of the Chinese

central government to reward and punish local o�cials based on the outcomes of regional

economic growth has powerfully motivated these o�cials to adopt pro-business policies

(Blanchard and Shleifer, 2001; Maskin, Qian and Xu, 2000; Qian and Xu, 1993; Li and

Zhou, 2005; Xu, 2011). However, this tournament-like incentive can hardly account for

many of the behaviors of local o�cials, which are classified by some as externalities of

regional competition (Xu, 2011). An example is their craze for converting arable land for

urban use regardless of strict regulations and potential penalty imposed by the central

government.

Another principal explanation instead emphasizes the direct impact of fiscal incentives

(Weingast, 2009). Investigations of a few developing countries suggest that economic

growth tends to be faster where local governments enjoy higher retention rates of rev-
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enue generated in their jurisdiction. In the case of China, fiscal decentralization in the

1980s has made the incentives analogous to those of a linear contract, whereby the “ten-

ant” or agent is entitled to retain and control the “residuals” from that part of the

fiscal revenues over and above the agreed-upon contractual amount. This applies to the

amount agreed-upon between the central and provincial governments, and accordingly

between each successive layer of government below the province level. Some researchers

argue that these fiscal incentives induced local o�cials to foster economic prosperity (Oi,

1992, 1999; Montinola et al., 1995; Qian and Weingast, 1997; Weingast, 1995; Mckin-

non, 1997). In contrast, the lack of fiscal incentives in Russia explains in part why local

governments prey on private businesses (Zhuravskaya, 2000). This fiscal incentives expla-

nation is also consistent with findings in other federal countries like Germany, Australia

and Mexico (Smart, 1998; Dahlby, 2002; Baretti, Huber and Lichtblau, 2000; Buettner,

2006). However, few studies have rigorously examined in detail how local policy choices,

and hence the paths of economic development, are a↵ected by fiscal incentives, not to

mention estimating the magnitude of their potential e↵ects.

3 China’s Fiscal Revenue-Sharing Systems and Lo-

cal Government Behavior

The Chinese administrative structure consists of five layers: (from top to bottom) the

central, provincial, prefectural, county and township governments. In the remaining part

of this section, local governments are broadly referred to the subnational governments

from the provincial all the way down to the township level. The way the fiscal revenue-

sharing system works is that for each and every source of the fiscal revenue the central

government stipulates a sharing rule with the provincial government. The provincial gov-

ernment then divides the retained revenue with the prefectural government, which in turn

gives a proportion of that to the lower-level governments, and so forth. As subnational

governments (in particular, the prefectural and county governments) are responsible for

providing public goods such as infrastructure, public education, health care, pension and

so on in their jurisdictions, they play an important role in formulating and implementing

local economic policies. In particular, given their promotional prospects depend crucially

on local economic growth (Li and Zhou, 2005), local o�cials have strong incentives to
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boost local investments using the resources under their control. Their choice of which rev-

enue bases to cultivate thus a↵ects the local economic structure and performance.

The fiscal revenue of local governments can be divided broadly into two categories:

budgetary and extrabudgetary revenue. Composed mainly of three tax categories, viz.

value-added tax, enterprise tax, and business tax, the budgetary revenue is shared be-

tween the local governments and upper level authorities that supervise them. From 1990

onwards the use of budgetary revenue has been subject to regulatory mandates.4 The

extrabudgetary revenue includes a variety of non-tax items – mostly fees and funds autho-

rized by various governmental departments.5 As the local governments are given exclusive

authority over the disposal of extrabudgetary revenues, this type of revenue is considered

more flexible (Wong, 2007). Moreover, as the central government increases its share of

tax revenues, which results in falling revenues for all the levels of local governments,

local governments have become increasingly dependent on extrabudgetary revenues for

achieving its policy goals (Wong and Bird, 2008).

In addition to these two categories, many local governments have a third source of

revenue. Known under a variety of names (extra-extra-budgetary funds, o↵-budget funds,

or extra-system funds), a unique feature of this revenue is that it represents an income

source over which the local governments have exclusive claims; oftentimes they are not

even required to report them to the central government (Wong and Bird, 2008). A

good case in point is land conveyance fees – a revenue stream that local governments

are entitled to received from selling the land usufruct rights of formerly arable land to

a third party for a di↵erent (e.g., urban) usage (tudi churang jin in Chinese).6 While

this third revenue category has previously been treated as part of the fiscal revenue

by some researchers (e.g., Oi, 1999; Wong, 2007), for the sake of conceptual clarity

we distinguish this o↵-budgetary item from the two aforementioned revenue categories.

4For example, the National Education Law mandated that by 2000 four percent of GDP has to be

spent on education which is mainly financed through local governments’ budgetary revenue. Likewise,

the Agricultural Law requires that budgetary spending on agriculture has to grow at a faster rate than

the rate of growth in budgetary revenues.
5The extrabudgetary revenue includes various fees and surcharges levied on household utility bills,

hospitals and schools, road maintenance, advertisement, vehicle purchases, and so on.
6From 2007 on, a proportion of the tudi churang jin has to be included in the budgetary revenue.

But since we focus on the period 1999-2005, this change does not a↵ect our analysis.
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By fiscal revenue we refer to the sum of the budgetary and extrabudgetary revenue

throughout the paper.

Popularly referred to as “federalism, Chinese style”, China’s fiscal system has under-

gone two major reforms since the early 1980s; and local governments’ policy choices have

been seen to reflect these changes. Under the fiscal contracting system (caizheng baogan)

implemented around the mid-1980s, local governments were assigned the residual income

rights over the surplus of that part of the revenues generated within their own jurisdic-

tions – the bulk of which came from the enterprises they managed.7 However, as such

revenues drew heavily on the value-added tax instead of profit tax – taxes levied upon

transactions incurred in the production process, local governments were more eager to

expand the operations of township-and-village enterprises (TVEs) than to concern them-

selves with their e�ciency and accordingly profits (Oi, 1999; Kung and Lin, 2007).

While this fiscal contracting scheme had incentivized local governments to maximize

revenues, its design, which allowed local governments to appropriate the value-added

tax in full, rendered the central government unable to benefit from this growth process.

Concerned with the division of fiscal revenues with the local governments, the central

government redefined tax rights in 1994. Specifically, it reassigned to itself 75% of the

transaction or value-added tax, which, as seen earlier was generated mainly from TVEs

and other industrial enterprises. This reassignment had allegedly weakened the incentives

of local governments in supporting the expansion of enterprises ever since (Kung and

Lin, 2007; Li and Rozelle, 2003, 2004). In order not to stifle the incentives of local

governments to continue with their developmental e↵orts, local governments have been

assigned exclusive rights over the enterprise tax since 1994 (qiye suode shui), which is

drawn upon profits instead of transactions, and the business tax (yingye shui), which is

based largely on the construction and to a lesser extent the service sectors. These shifts

in revenue rights have allegedly changed the behavior of local governments from simply

expanding TVE growth to paying greater attention to corporate e�ciency – a change

that helps to account for the massive privatization of TVEs towards the end of the 1990s

according to some (Kung and Lin, 2007; Li and Rozelle, 2003, 2004).

7According to Oi (1999), the terms of the contracts vary across places. It could be a lump-sum or

fixed-ratio contract. Jin, Qian and Weingast (2005) find that ex ante contracts di↵ered little from the

ex post central-local revenue share.
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However, the decisive change in the behavior of local governments would not have come

about if not for a major statutory legislation enacted in 1998 whereby they were assigned

the exclusive rights over revenues generated from selling the usufruct rights of formerly

arable land (land conveyance).8 Subject only to quota constraints, the prefectural and

county governments e↵ectively become a monopolist in the land conveyance market (also

known as the primary land market). The former makes the zoning plans, approves the

plans of land use proposed by, and shares the land conveyance revenue with, the latter.

Since these revenues (tudi churang jin, or land conveyance fees) do not form part of

the budgetary revenues subjected to the sharing negotiations between central and local

governments, they are not regulated. In this sense, local governments are able to dispense

them in manners as they see fit.

It becomes evident that, from early 2000 onwards subprovincial governments in China

have increasingly relied upon land conveyance fees as a major source of revenue. But it

must be pointed out that the revenues generated from land conveyance did not become a

significant revenue source for local governments until 2002, when the central government

started reclaiming up to half of the enterprise tax from them (and which was increased

to 60% from 2003 onwards)— a move that significantly reduced the prefectural govern-

ments’ share of this particular revenue (from approximately 100% before 2002 to a mere

25% � 40% after 2003), and which forced them to go after alternative revenue sources

to fulfill their public finance obligations and other self-interested purposes. Land con-

veyance revenue became an obvious option, and so the local governments started shifting

their focus from industrialization to urbanization (in terms of real estate development

and construction). The e↵ort to “urbanize” China has had the inadvertent e↵ect of in-

creasing also the business tax (now an important part of the budgetary revenue) and

various surcharges levied primarily on the construction and the real estate sectors (as

part and parcel of the extra-budgetary revenue) (Kung, Xu and Zhou, 2013). Available

evidence suggests that, in the more developed coastal regions, land conveyance revenues

obtained from these sources combined have become a major source, or 60� 80%, of the

local governments’ total revenue (Zhou, 2007). The rapid pace by which China has “ur-

banized” in the years that followed the legislative change in 1998 bears out the underlying

importance of not only this statutory change but also the new fiscal incentive.9

8The 15th National Congress of the Communist Party in China, 1997; Xu, 2011.
9Typically, China is considered “under-urbanized” because of the hukou system, as it restricts rural-
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Figure 1 summarizes the changes in the central-local sharing scheme of various revenue

sources. In this paper, we focus on the changes in the sharing schedules of enterprise

tax in early 2000s. Although these changes apply to all provinces, the impact di↵ers

across the prefectures for two reasons. The first arises from the di↵ering sharing schemes

that each provincial government has with its own governing prefectures. Although the

changes in the central-local sharing shame are uniform, the changes in the share retained

by the prefectural government still vary by province. For example, after 2003 this share

ranges from 16% in Yunnan to 40% in Guizhou. The shares assigned to the prefectural

governments in di↵erent provinces for di↵erent time periods are presented in Figure 2.

The second reason for regional variation originates from the fact that some prefectures

depended on the enterprise tax more than did other prefectures. Where manufacturing

formed the core of a prefecture’s local economy, enterprise tax weighed more importantly,

and vice versa. For these reasons, the change in the tax sharing schedule is thus expected

to have di↵erent implications for local o�cials’ behavior in di↵erent prefectures.

4 Data and Summary Statistics

In our analysis we focus on 1999 to 2005 – a period in which reliable prefecture-level

data on land conveyance and transfer are available. We use prefecture as our unit of

analysis for three reasons. Firstly, the prefecture is the lowest level for which data on

land conveyance and transfer are available. Secondly, national policies have resulted

in changing demarcation of county boundaries during the period under analysis, which

presents problems for empirical estimation. The prefecture boundaries were rarely af-

fected. Finally and most importantly, the prefectural government is most relevant for

our analysis, to the extent that the re-assignment of enterprise tax has deprived it of

an important source of revenue for fulfilling the public finance obligations and for other

fiscal and career purposes, not to mention that, with the assigned authority to draw up

the zoning plans and approve the conversion of agricultural land, it is a key player in the

local land market.

urban migration (Fan, Li and Zhang, 2009). With that said, thanks to rising temporary migration

China’s urbanization rate has gone up drastically in recent years – from 30.68% in 1996 to 45.68% in

2009 (State Statistical Bureau, 2010).
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We obtain our data from three separate sources. First, the panel of land conveyance

data for the period 1999-2005 is obtained from the Chinese Yearbook of Land Resource

(Zhongguo Guotu Ziyuan Nianjian), published annually by the Ministry of Land and Re-

sources (based on the annual records they maintain). These records contain information

on the quantity and revenue of land conveyance in the primary land market as well as

information of land transfers in the secondary market. Second, data on public finance,

which includes various sources of government fiscal revenues for the same period, are

obtained from the Fiscal Statistics for Prefectures, Municipalities and Counties (Quan

Guo Di Shi Xian Caizheng Tongji Ziliao). Third, detailed prefecture-level economic and

demographic information for the same period, 1999-2005 is obtained from the Statistical

Yearbooks of China (Zhongguo Tongji Nianjian). This information includes GDP per

capita, industrial output by ownership (domestic, foreign and Hong Kong, Taiwan &

Macau), population, and land area.

There are altogether 344 prefectures, but of these we are forced to drop 100. The 30

prefectures in Xinjiang and Tibet are dropped simply because of the lack of data, whereas

another 70 have missing values in our key variables for at least two years prior to the

change in the enterprise tax-sharing schedule in 2002. Among those 70 prefectures, 61

have missing values in domestic industrial output in 1999 and 2000 and the rest have

missing values in land conveyance or fiscal revenue. Dropping those with missing values,

we end up with 244 prefectures for which data are available for the period between 2000

and 2005. Note that of those 244 prefectures, only 212 have the needed data for the year

1999.

We present in Table 1 the summary statistics using the sample of 244 prefectures.10 All

revenue terms have been adjusted to the 2000 Chinese yuan.11 We can see, for example,

that average fiscal revenue increased from 1,548 million yuan in 1999 to 2,974 million

yuan in 2005. Against this general trend of rising fiscal revenue is the declining share

of enterprise tax. Accounting for 16% of the total fiscal revenue before year 2002, the

pertinent share plummeted to 7.2% after the central government appropriated half of it

from the local government in 2002, and to 5.4% in 2003 after the central government

10We also present in Table A.1 in the appendix the summary statistics for all prefectures by year

excluding Xinjiang and Tibet. The statistics are strikingly similar to those given in table 1.
118.5 yuan ⇡ 1 U.S. dollar in 2000.
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further increased its claim to 60%. Conversely, land conveyance in the primary land

market saw hefty increases in 2002 and 2003 in terms of both area and revenue. While

land transfers in the secondary market exhibited a trend similar to that of the primary

market, the primary market grew much faster — three times as much — in revenue

terms during 1999-2004. The information on land transfers in the secondary land market

is missing for year 2005. To demonstrate the public finance obligations of the prefectural

governments, we also present the summary statistics of their fiscal expenditures in the

Table A.2

As noted earlier, substantial variations exist in the mean values of the simulated

changes in fiscal revenue, over time, across regions, and within region over time. Table

2 provides the pertinent information, on an annual basis, on the value of our simulated

change in fiscal revenue as a share of overall fiscal revenue of the previous year using

the subsample that contains information on all the variables and years. We present both

the average value and standard deviation (in parentheses) for the di↵erent regions. By

construction, the simulated changes in fiscal revenue are zero for the initial years of 2000-

2001. In 2002, the simulated change accounts for an average of 4.0% reduction in fiscal

revenue of the previous year. This ratio is distinctly higher in eastern China than in

the less a✏uent central and western regions. In addition, there are also large variations

within each region, which range from an insignificant 0.2% to a substantial 26.3%. In

temporal terms the simulated changes, at 1.4% on average, are more modest for year

2003. Nevertheless variations across regions remain substantial. And by 2004-2005 the

simulated changes are back to zero again because by then the central-local tax sharing

schedule had become stable.

5 Empirical Strategy

To explore the impact of changing fiscal incentives on local governments’ policy choices,

we borrow the simulated instrumental variable (SIV) approach developed by Dahl and

Lochner (2012). The SIV approach exploits the discrete changes in the sharing schedule

and filters out the endogenous response of prefectural governments by using the revenue

in the previous period to simulate the changes in prefecture-retained fiscal revenue. It

is thus well suited for our research purpose. We do not adopt the traditional instru-
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mental variable (IV) approach because it is di�cult to find other exogenous variation

to instrument changes in the prefecture-retained fiscal revenue, not to mention that the

SIV framework allows us to relax the assumption of exclusion restrictions. We will first

introduce our empirical model in Section 4.1, followed by describing the SIV approach in

general and our particular way of addressing the potential problems that may arise when

the underlying assumptions are relaxed in Section 4.2.

5.1 Empirical models of fiscal incentives

We first specify how changes in prefecture fiscal revenue (through such policies as shared

enterprise taxes with the central government) may a↵ect the land conveyance behavior of

prefecture governments in the following regression, assuming that the e↵ects of prefecture

fiscal revenue on land conveyance last for L years:

lnyit = x

0
i↵t + !

0
it� + �0lnRit + �1lnRi,t�1 + ...+ �LlnRi,t�L + µi + ✏it (1)

where yit represents the area of land conveyance, xi represents a vector of observable

permanent characteristics, !it a vector of time-varying characteristics, and Rit the total

prefecture-retained fiscal revenue for region i at time t. For empirical purposes, we write

the land conveyance equation in log-form.

The specification in equation (1) allows for di↵erent e↵ects of the permanent charac-

teristics at all times (i.e., ↵t). We allow the xi characteristics to a↵ect both the level and

growth of land conveyance. Taking the first-di↵erences of equation (1) to eliminate the

unobserved fixed e↵ect µi yields:

�lnyit = x

0
i↵ +�!

0
it� +�lnRit�0 +�lnRi,t�1�1 + ...+�lnRi,t�L�L +�✏it (2)

where ↵ is the e↵ect of xi on the growth of land conveyance.

We first use the “contemporaneous e↵ects” model, which assumes L = 0, as our baseline

estimation model.

�lnyit = x

0
i↵ +�!

0
it� +�lnRit�0 +�✏it (3)

We next consider the case where the revenue change has lasting e↵ects on land con-

veyance. Due to data limitations, we are unable to estimate dynamic models that allow
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the e↵ect to last for several years. Hence we include only the one-year lag of lnR in the

specification, written as follows:

�lnyit = x

0
i↵ +�!

0
it� +�lnRit�0 +�lnRi,t�1�1 +�✏it (4)

5.2 Using changes in the tax-sharing schedule to estimate the

e↵ects of locally retained revenue on land conveyance

The primary concern with the above estimations is that changes in the unobserved factors

may a↵ect land conveyance, i.e., �✏it are correlated with changes in local fiscal revenue.

More generally, �✏it may be correlated with past levels of fiscal revenue. To address

this problem, we employ the simulated instrumental variable (SIV) estimation strategy,

which takes advantage of major changes in the tax sharing arrangement to estimate the

e↵ects of retained fiscal revenue on land conveyance.12 For simplicity, we focus on the

‘contemporaneous e↵ects’ model of equation (3). A similar approach can be applied to

estimate the more general models of equations (2) and (4).

For ease of exposition, we write the total fiscal revenue as follows:

Rit = Iit + Pit � �it(Pit) (5)

where the part of the enterprise tax that goes to the upper-level government,13 �it(Pit),

is a function of the total enterprise tax Pit; with Iit representing fiscal revenue from other

sources.

This expression helps us understand the concerns regarding the estimation of equations

(3) and (4). The first concern is the endogeneity problem. Note that both Iit and

Pit may respond to the same changes in the tax sharing schedule. For example, the

central government can increase the earmarked fiscal transfers to prefecture i, thereby

raising Iit, while simultaneously taking away a larger fraction of Pit. Likewise, prefecture

12See Mo�tt and Wilhelm (2000) for a general discussion of the SIV approach. Building on Feldstein

(1995) and Currie and Gruber (1996), Gruber and Saez (2002) use this approach to estimate the elasticity

of taxable income, whereas Dahl and Lochner (2012) analyze the impact of family income on child

achievement by exploiting variation generated from the Earned Income Tax Credit.
13Because our unit of analysis is the prefecture, the upper-level government here refers to the central

government and the provincial government.
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governments can respond by shifting their tax-collecting e↵orts among various types

of taxes vis-a-vis cultivating new revenue sources. For instance, given that the bulk

of business tax is obtained from the construction and real estate sectors, the decision

to sell more land for real estate development would thus correspondingly result in an

increase in business tax revenue, thereby raising Iit. Another concern is that other

policies implemented during the same period may also result in an appreciable increase

in land sales.14

For our purpose, we are not concerned if the change in local revenue is a function

of a prefecture’s initial revenue and other fixed characteristics, because the fixed e↵ects

have already been eliminated by first-di↵erencing. We would be worried, however, if the

change in revenue is related to time-varying factors that a↵ect future revenue streams and

accordingly land conveyance behavior. To identify the causal impact of revenue change

on land sales, we need only to find variations in the prefecture-retained fiscal revenue that

is plausibly orthogonal to the time-varying determinants of land conveyance. Therefore

we turn to the SIV strategy to address these concerns.

To construct the SIV for �lnRit, we exploit changes in the tax sharing schedule inde-

pendent of local characteristics. We define the simulated instrument in such a way that

it does not reflect the potentially endogenous revenue change:

�ln�

SIV
t = ln(Ii,t�1 + Pi,t�1 � �t(Pi,t�1))� ln(Ii,t�1 + Pi,t�1 � �t�1(Pi,t�1)). (6)

By filtering the lagged pre-sharing enterprise tax through both the current and lagged

sharing schedules, our instrument allows us to calculate the predicted change in a prefec-

ture government’s fiscal revenue. In other words, it reflects the change in fiscal revenue

from period t�1 to t that prefecture government i would receive had their tax or revenue

base remained the same as in period t � 1. Thus it reflects only changes in the sharing

schedule but not other changes in fiscal revenue, the latter of which may be correlated

with �✏it.

As discussed in Section 3, two major changes occurred to the central-local revenue-

sharing formula: � increased from 0 to 50% in 2002 and further increased to 60%

14For example, while the magnitudes of agricultural taxes and fees are small in comparison with the

magnitude of enterprise tax (Kung et al., 2010), one may still argue that the introduction of “tax-for-fee”

reform in 2000 had resulted in local governments selling more land, insofar as the elimination of fees and

levies on farm households by the village and township governments led to fiscal deficits.
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from 2003 onwards. The province-prefecture sharing schedules changed correspondingly.

Moreover, to the extent that the importance of enterprise tax may likely vary signifi-

cantly across prefectures, the aforementioned changes create substantial cross-sectional

variations for estimating the elasticity of land conveyance with respect to the change in

local budgetary revenue.

Since the simulated changes in a prefectural government’s fiscal revenue is a function

of period t�1 pre-sharing revenue (Ri,t�1), the instrument �ln�

SIV
t still produces biased

estimates for �0 if �✏ depends on Ri,t�1. This could possibly be due to a variety of reasons

ranging from measurement error, regression to the mean, to serial correlations in revenue

shocks. Therefore, following Gruber and Saez (2002), we further augment the outcome

equation with a flexible function of Ri,t�1 and include the control of a linear time trend.

Let �(lnRi,t�1) represent a flexible polynomial of lagged pre-sharing enterprise tax. We

estimate

�lnyit = x

0
i↵ +�!

0
it� +�lnRit�0 + �(lnRi,t�1) + µt+ ⌘it (7)

using�ln�

SIV
t as the instrument for�lnRit. One can think of the polynomial �(lnRi,t�1)

as a control function, which implicitly equals E[�✏i,t�1|Ri,t�1, xi,�wit].15 In our estima-

tion, we employ a 5-piece spline in lagged fiscal revenue, in logarithm. Our results are

not sensitive to even richer splines in the log of lagged fiscal revenue.

We rely on two fundamental assumptions in this framework: (i) the control function

�(·) must be flexible enough to capture the true expected relationship between shocks in

the growth of land conveyance and lagged fiscal revenue (in log), and (ii) this relationship

must be stable over time. In other words, we allow the relationship between �✏ and

�lnRi,t�1 to be nonlinear, but assume that it is constant over time. If the revenue

process is highly non-stationary (especially the joint density of Rit and Ri,t�1 changes

over time), the second assumption is unlikely to hold. In this case, our SIV estimate

would be biased, i.e., the e↵ect of the fiscal revenue previously retained by the prefecture

would not have been fully captured by the control function. While assumption (ii) is

likely to be innocuous, we weaken this assumption modestly by allowing for a linear time

trend in the splines of lagged fiscal revenue (in log) and evaluate the sensitivity of our

results accordingly.

15See Heckman and Robb (1985) for a general treatment of control functions.
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Since estimating the more general first-di↵erencing models with the lagged changes in

lnR such as equation (4) requires additional instruments for each new revenue term, we

construct the instrument analogous to that described above for �lnRi,t�1 in estimating

equation (4):

�ln�

SIV
t�1 = ln(Ii,t�2 + Pi,t�2 � �t�1(Pi,t�2))� ln(Ii,t�2 + Pi,t�2 � �t�2(Pi,t�2)) (8)

Note that this simulated IV uses the two-period lags of logged fiscal revenue, and thus

requires the inclusion of a two-period lagged fiscal revenue (in log) in the control function.

Therefore, we also include the splines of both the one-year and two-year lags of logged

fiscal revenue as controls in estimating equation (4).

6 Empirical Results

6.1 The Impact on Land Markets

In this section we discuss the estimated impact of fiscal revenue retained by prefecture

governments on the land markets. To establish the robustness of our findings, we examine

a number of di↵erent specifications.

We begin with the area of land conveyed by prefecture governments in the primary

market. Table 3 shows the OLS and SIV results obtained from our baseline estimations

of the “contemporaneous e↵ects” model. In these specifications, we control for the size

of total population, non-agricultural population, land area at the prefecture level (all in

logarithm) as well as the share of enterprise tax in fiscal revenue in 2001. To allow the

time trend to di↵er by the importance of enterprise tax and by period, we also include

the interaction between the linear time trend and the share of enterprise tax in fiscal

revenue in 2001 and the interaction between the time trend and an indicator for post-

2002 period. As noted earlier, in the SIV model we use a 5-piece spline in the one-year

lag of log fiscal revenue as our baseline “control function”. For comparability, we use

identical specifications for both OLS and SIV estimations.

We first estimate the specification that includes the splines in lagged fiscal revenue, a

linear time trend, as well as all the controls mentioned above. The OLS and SIV estimates
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are reported in columns (1) and (4), respectively. Since both the outcome variable (land

conveyance areas) and the variable of interest (prefecture-retained fiscal revenue) assume

the form of changes in log, the estimated coe�cient on the variable of interest can be

interpreted as the elasticity of land conveyance areas with respect to prefecture-retained

fiscal revenue. The OLS estimate (column (1) in table 3) of this elasticity is statistically

significant at the 10% level and has a positive sign. However, once SIV is used to address

the endogeneity issue, the results change drastically. The SIV estimate for this elasticity

is significant at the 1% level, and the sign now turns negative. The estimated elasticity

is around �6.47 (column (3) in table 3), which means that a 1% decrease in local fiscal

revenue tends to raise the area of land conveyed by 6.47%. The SIV estimate reveals

that land conveyance systematically increased more in those regions where fiscal revenue

was more adversely a↵ected by changes in the tax-sharing schedule.

We further assess the sensitivity of our results to an alternative specification that mod-

estly weakens the identifying assumption of a stable relationship between the one-year

lagged fiscal revenue and changes in land conveyance behavior over time. This alternative

specification allows for a linear time trend in the splines in fiscal revenue that form our

central control function. The SIV estimates for this specification are presented in column

(5) of table 3. The inclusion of interactions between a linear time trend and splines in

fiscal revenue reduces the estimated elasticity to �6.36 – a magnitude remarkably similar

to that in column (4). Hence, while we cannot completely rule out year-specific changes

in the relationship between lagged fiscal revenue and land conveyance, the robustness of

our results does suggest that they are unlikely driven by these changes.

To eliminate the potential time-invariant omitted variable bias, we further include the

prefecture fixed e↵ects. The OLS and SIV results are reported in columns (3) and (6)

of Table 3 respectively. Upon including the prefecture fixed e↵ects the OLS estimate

becomes statistically insignificant and close to 0 in terms of magnitude, which suggests

that at least some of the positive bias exists due to the fact that local governments in

more developed regions are likely to engage more actively in land conveyance activities

and to enjoy a wider tax base. In contrast, controlling for prefecture fixed e↵ects in the

SIV model yields a larger estimate — the estimated elasticity of land conveyance area

with respect to fiscal revenue is �11.0.

The discrepancy between our OLS and SIV estimates is striking when put in the
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context of local fiscal incentives. Although the media often attributes the sale of land

use rights by local governments to the latter’s loss of a substantial share of the enterprise

tax (the so-called tudi caizheng or land-oriented fiscal budget, implying that local fiscal

budgets are highly dependent on revenues from land sales.),16 the OLS result actually

finds no strong correlation between these two quantities.17 But after eliminating the other

confounding e↵ects using the SIV approach, the alleged pattern reveals itself. There are

several explanations for this discrepancy. First, the errors in the measurement of fiscal

revenue tend to bias the OLS di↵erenced estimators towards zero. Yet it is unlikely that

this attenuation bias will change the sign of the coe�cient of interest. A second and

more important explanation is the time-variant omitted variable bias. To the extent that

local governments obtain their revenues from a variety of sources, it is likely that they

respond to changes in the tax-sharing schedules by investing e↵ort in other tax-collecting

activities besides selling more land. In particular, given that firms in urban areas or

county seats pay a higher rate of city maintenance tax than those in suburban or rural

areas, prefectures that convert more rural land to urban usages are thus more likely

to collect more city maintenance tax. The revenue-hungry prefecture governments may

also be less likely to grant tax breaks to local firms. These forces tend to bias the OLS

estimators in an upward direction. In other words, local governments’ e↵ort in making

up for the loss resulting from the reassignment of enterprise tax will increase both land

sales and fiscal revenue.

To investigate the source of the endogeneity, we explore the response of land conveyance

areas to the percentage change in the prefecture sharing rate of enterprise tax using the

following alternative specification:

�lnyit = x

0
i�1 +�!

0
it�2 +

�Sit

Si,t�1
�0 + �(lnRi,t�1) + µt+ ⌘it (9)

where Sit is the share of enterprise tax retained by prefecture i in year t. By focusing

on the percentage changes in the sharing rate, this specification thus avoids the endoge-

nous changes in fiscal revenue. To make the results comparable to the OLS and SIV

results, we use the same controls as in the OLS and SIV models. We also include the

16The journalistic reports on land-oriented fiscal budget are abundant; see, e.g., the People’s Daily

2010/03/18, 2010/4/19, 2010/08/23.
17A previous study by Lichtenberg and Ding (2009) even finds a significant and positive relationship

between local governments’ revenue and the changing percentage share in the urban land area.
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interaction between the percentage change in the prefecture sharing rate and the share

of enterprise tax in fiscal revenue in 2001 to examine whether the e↵ect di↵ers by the

level of importance of enterprise tax in the local co↵ers.

Table 4 reports the estimated impacts of the prefecture-retained share of enterprise

tax on the primary land market. Columns (1) and (2) present the estimates without

and with prefecture fixed e↵ects, respectively, for land conveyance areas. Similar to the

SIV results, a decrease in the prefecture sharing rate resulted in an increase in the land

conveyance area; moreover, the increase is greater in prefectures where enterprise tax

previously accounted for a greater share of fiscal revenue.

We also explore the response of other tax revenues to the changes in the prefecture

sharing rate of enterprise tax. The results are presented in Table 5. Columns (1) and

(2) show the estimates for city maintenance tax without and with prefecture fixed e↵ects

respectively, while columns (3) and (4) show the estimates for value-added tax. All the

estimates suggest that both sources of tax revenues increased in response to the reduced

prefecture sharing rate of enterprise tax, which supports our conjecture of the omitted

variable bias in the OLS models.

The findings from the alternative specification (9) illustrate that the SIV approach,

which shuts down the channels for endogenous changes in fiscal revenue, yields more

convincing estimates than the OLS models.

We now turn to examine the dependent variable measured in terms of land conveyance

revenue. Table 6 reports the results of the contemporaneous e↵ects model, which are

similar to those measured in terms of the area of land conveyance. Without controlling

for prefecture fixed e↵ects, the OLS estimates (columns (1)-(2)) of the elasticity of land

conveyance revenue with respect to prefecture-retained fiscal revenue are positive and

statistically insignificant. Upon including prefecture fixed e↵ects the OLS-estimated

elasticity becomes negative albeit remaining statistically insignificant. In contrast, the

SIV estimate (columns (4) and (5) in table 6) shows that a 1% decrease in prefecture-

retained fiscal revenue raises land conveyance revenue by approximately 10%, which

increases to 16% if controlling for prefecture fixed e↵ects (column (6)).

Albeit larger in magnitude, the SIV estimates are in fact within a reasonable range.

As shown in the summary statistics (table 1), the amount of land conveyance revenue is
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about the same as the amount of enterprise tax before 2002, i.e., approximately 10�15%

of prefecture fiscal revenue. Other things being equal, reducing the enterprise tax by half

reduces prefecture fiscal revenue by approximately 6%. To compensate for this loss, it

is reasonable to expect prefecture governments to seek additional revenues from other

sources. Suppose that land conveyance revenue presents the only alternative revenue

source, it would have to be increased by at least 60% to make up for the loss in budgetary

revenue. In this case the elasticity of land conveyance revenue with respect to prefecture-

retained fiscal revenue is �10, similar to the estimated elasticity.

If we take the estimated result (of �10) concerning the elasticity of land conveyance

revenue with respect to locally retained fiscal revenue as the basis of calculation, a 5%

decrease in prefecture-retained fiscal revenue will likely lead to an increase in land con-

veyance revenue by approximately 50% (10 ⇥ 5% = 50%). In light of the summary

statistics in Table 1, which shows that land conveyance revenue increased by 96% from

year 2001 to 2002, our result indicates that more than one half of this increase (50% out

of 96%) can be explained by the observed 5% decline in prefecture-retained fiscal revenue

that resulted in turn from the loss of the enterprise tax. These results suggest that the

e↵ect of fiscal centralization on local governments’ policy choices in general, and land

conveyance behavior in particular, is large.

It deserves mentioning that the magnitude of the elasticity measured in area terms

is smaller than that measured in revenue terms. This suggests that, in response to

changes in prefecture fiscal revenue, prefectural governments not only convey more land,

but, where possible, also convey the more expensive land. A possible explanation is

that prefectural governments have stronger preferences to convert land for residential

or commercial use over industrial use.18 While the di↵erence in prices between the two

alternative usages in question is conceivably stemmed from the di↵erence in location,

the expectation that local governments should help foster local industrial growth by

providing cheaper land figured importantly in the observed price di↵erentials between

industrial and commercial-cum-residential usages.19 If local governments indeed convert

18Our finding is similar to the results of Burnes, Neumark and White (2011) on the “fiscal zoning” of

local government o�cials in the United States. They find that local o�cials in jurisdictions with higher

sales tax rates tend to invest more e↵ort in attracting large stores and shopping centers.
19Local governments often assigned land use rights to industrial users through either allocation (huabo)

or negotiation (xieyi) (Ho and Lin, 2003) – mechanisms that have been banned since 2006 presumably
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more land for residential or commercial uses than they do for industrial use, it may well

have increased the cost for the industrial firms. Unfortunately, we are unable to directly

test this hypothesis due to the lack of detailed information on the exact usage of the

converted land. Instead we adopt the changes in government spending on infrastructure

as a proxy for the government’s e↵ort in urbanization. We apply the SIV approach to

the infrastructure spending. The results are presented in Table 7. The OLS results

in columns (1) - (3) show either an insignificant or marginally significant and positive

relationship between changes in infrastructure spending and prefecture-retained fiscal

revenue. However, after addressing the endogeneity problem using SIV, the significant

causal relationship reemerges. The SIV results in columns (4) through (6) indicate that,

a 1% reduction in prefecture-retained fiscal revenue leads to a 4.2�6.9% increase in gov-

ernment spending on infrastructure. This result supports our hypothesis that prefectural

governments has invested more in urbanization.

As noted earlier, the key assumption underlying our empirical strategy is that the

relationship between land conveyance and lagged fiscal revenue must remain stable over

time. A challenge to this assumption is that the housing market experienced a sharp

increase in demand at the same time as the tax-sharing schedule underwent changes, to

the extent that local governments may have responded by “selling” more land to meet

the sudden rise in demand in the housing market. Had our SIV also captured the surge

in housing demand, the SIV estimates would have mistakenly attributed the increase in

land conveyance to the decrease in fiscal revenue.

To address this concern, we conduct a placebo test by examining the changes in land

transfers (tudi zhuanrang) in the secondary market. The underlying logic is this: if

the SIV captures the surge in the land demand, land transfers in the secondary market

should also exhibit patterns similar to those of land conveyance in the primary market.

In particular, the surge in demand in the housing market should have resulted in price

increases in the secondary market beyond increases in the area transferred.

We thus apply the same empirical strategy as we did in the previous subsection to

analyze both trading volume and revenue of land transfers, and report the pertinent re-

sults in table 8. Columns (1)-(3) and (4)-(5) of Panel A, which present the OLS and SIV

because such processes lacked transparency and were thus prone to corruption (State Council 2006 No.

31).
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estimates for the elasticity of land transfer area with respect to prefecture-retained rev-

enue, show that the estimates are statistically insignificant. The OLS estimates (columns

(1)-(3) of Panel B) for land transfer revenue suggest negative correlation between land

transfer revenue and prefecture-retained fiscal revenue. However, the SIV estimates are

statistically insignificant. Moreover, the pertinent magnitudes are much smaller com-

pared to the elasticity estimates of the conveyance area and revenue. These results thus

rule out the concern that the estimated impact of reduced fiscal revenue on land con-

veyance is driven by the accelerating demand for land instead of the changing fiscal needs

of prefectural governments.

We further drop the assumption of “contemporaneous e↵ects” and turn to explore

the dynamic models that allow for the likelihood that reductions in prefecture-retained

fiscal revenue have a lagged e↵ect on the land market. Estimates of equation (4) are

reported in table 9. Our key findings, in this context, are two-fold. First, virtually all

the estimates suggest that the long-run e↵ects of revenue change on land conveyance

behavior are negligible. Second, the contemporaneous e↵ects of prefecture-retained fiscal

revenue on land conveyance in the primary market in terms of both area and revenue

remain sizable. The estimated elasticities for both the area and revenue of land conveyed

are, respectively, �3.15 and �4.98 (columns (1) and (2) in table 9), magnitudes that

are smaller than the estimates in the contemporaneous e↵ects models (tables 3 and

6). Again, the insignificant e↵ects of changing revenue-sharing on land transfers in the

secondary market (columns (3) and (4) in table 9) lend further support to the findings

of the contemporaneous e↵ects models (table 8).

6.2 The Impact on Industrial Growth

Our SIV results show that the loss of prefecture-retained fiscal revenue has a highly sig-

nificant e↵ect on prefectural governments’ land conveyance behavior and infrastructure

spending. An immediate question arising from this robust finding is whether fiscal re-

centralization may a↵ect industrial growth in a negative way. The shift in development

focus from industrialization to urbanization does not necessarily retard industrial growth
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if urbanization and industrialization are complementary.20 Because of the extraordinar-

ily active role that they play in the economic development process, local governments’

involvement in both industrialization and urbanization are substantial. Which of the

two they choose to put greater emphasis, therefore, depends on the expected relative

returns.

Prior to fiscal recentralization and the allocation of property rights to local govern-

ments as residual claimants of land revenues, rural industrialization had been an engine

of growth for many prosperous regions. But the quest for industrialization was weakened

by both a smaller share of the original tax revenues (and also the heightened competition

among regions), on the one hand, and land conveyance fees on the other. In addition, the

incentive for industrialization has likely become further weakened by the higher returns

of real estate development. Indeed, evidence clearly suggests that, in regions that relied

primarily on industrial growth for land revenues, competition for manufacturing invest-

ments among localities were so keen that the price of industrial land were often driven

down substantially (Lin and Ho, 2005; Zhou, 2007; Ming Pao 2007, May 8 and 11, A29).

Small wonder, therefore, that local governments that are able to attract commercial and

real estate developments have increasingly turned to auctioning land usufruct rights to

real estate development. In these regions, commercial and real estate developments will

most likely “crowd out” manufacturing endeavors. We now turn to examine this topic

empirically.

In doing so it is important that we draw a distinction between foreign and domestic

firms, primarily because a dent in the incentives to drive industrial growth is likely to

have very di↵erent impacts on these two types of firms. The reason is, because of the

favorable tax policies and holidays that foreign and Hong Kong, Taiwan and Macau

(HTM) firms enjoyed,21 domestic firms have contributed disproportionately more to the

local co↵ers.22 Hence, any weakening of the incentives on the part of local governments

20Using data from the late 1980s to 2000, Deng et al. (2008) find that economic growth was the main

driver of urbanization, whereas industrialization had only a small, albeit also positive e↵ect.
21For instance, the enterprise tax rate prior to 2008 was 33% for domestic enterprises but only 15% for

foreign firms. Additionally, many local governments used tax rebates and other exemptions to attract

foreign firms.
22The industrial output of firms with foreign, Hong Kong, Macau or Taiwan ownership is approximately

1/3 of that of domestic firms. Taking into account the favorable tax policies enjoyed by these non-
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to continue with the quest for industrialization will have predictably stronger e↵ects on

domestic firms than on foreign firms.

Table 10 presents the results on the elasticity of domestic industrial output with respect

to changes in fiscal revenue-sharing. Columns (1) and (4) report the OLS and SIV

estimates for the specification that includes the splines in lagged fiscal revenue and a

linear time trend, columns (2) and (5) report results based on the specification that also

includes the interaction between splines and the time trend, whereas columns (3) and

(6) report results after controlling for prefecture fixed e↵ects. Both the OLS and SIV

estimates show that increases in prefecture-retained fiscal revenue have a positive and

statistically significant e↵ect on the growth of domestic industrial output. However, the

SIV estimates are larger. The OLS estimates show that domestic industrial output would

decline by 0.09% � 0.21% if the central government redistributes 1% of the local fiscal

revenue to itself while SIV estimates show that domestic industrial output would decline

by 0.69%� 0.90%.

The discrepancy between the OLS and SIV estimates reported in Table 10 is also

sizable. The OLS estimates tend to be biased downward if shifting development focus

toward urbanization simultaneously increases other tax revenue (and hence increases the

prefecture retained fiscal revenue) while stunting industrial growth, i.e., the sign of this

omitted variable bias is negative. The discrepancy is relatively small compared to that

between the OLS and SIV estimates for land conveyance. A likely reason is that the

shift in e↵ort made by local governments a↵ects industrial growth only indirectly. The

magnitude of this confounding e↵ect thus tends to be small.

The impacts of changing fiscal revenue-sharing and accordingly incentives on the in-

dustrial output of foreign and HTM firms are di↵erent, however (Table 11). Neither the

OLS estimates with prefecture fixed e↵ects (columns (3)) nor the SIV estimates (columns

(4)-(5)) suggest the existence of a strong relationship between prefecture-retained fiscal

revenue and foreign industrial output – a result consistent with our conjecture that

changes in fiscal incentives are more likely to hurt domestic firms than foreign firms.

This result also suggests that changes in domestic industrial growth are unlikely caused

by business cycles or other shocks that would a↵ect the whole economy.

domestic firms, their contribution to local fiscal revenue is no more than 1/6 of that of domestic firms.
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As a robustness check, we also apply the alternative specification (9) to the domestic

and non-domestic industrial output. Reported in Table 12, the results are consistent

with the SIV estimates.

We examine the dynamic models that allow for the e↵ects of fiscal revenue on industrial

output to lag. The SIV estimates of equation (4) are presented in table 13, which shows

that the estimated contemporaneous e↵ect for domestic industrial output is positive but

statistically insignificant. A possible reason for the loss of statistical significance is that we

have had to drop more observations when we included the lagged change in fiscal revenue.

As far as the industrial output of foreign firms is concerned, both contemporaneous and

long-run e↵ects of the changes in prefecture retained revenue are negligible – a finding

that is also consistent with the estimates of the contemporaneous models.

There are multiple channels through which a reduction in prefecture-retained revenue

can negatively impact the industrial growth. Given that local governments own the land

under their administrative jurisdictions, revenue-hungry local governments are more pre-

disposed to sell land use rights to real estate developers who typically pay much higher

conveyance fees than the industrialists, subject only to the quota constraint on land con-

version,23 which tends to increase the cost of requisitioning land for industrial usage. Our

finding in Section 6.1 that prefectural governments tend to sell more expensive land is

consistent with this story. Another possible channel is through local governments’ chang-

ing tax e↵ort. The reassignment of enterprise tax may render prefectural governments

less willing to grant firms tax exemptions or breaks and, conversely, more eager to crack

down on tax evasion. Our evidence on city maintenance tax and value-added tax is con-

sistent with this story. Zheng (2014) also provides evidence that the e↵ective tax burden

has increased to a greater extent for manufacturing firms in prefectures more adversely

a↵ected by the enterprise tax reassignment, and, consistent with that reasoning, that the

number of new firms has decreased to a greater extent in these prefectures. Together,

they suggest that tax e↵ort is a likely channel through which local governments’ fiscal

incentives a↵ect industrial growth. Other channels possibly coexist with these two direct

channels and merit further study.

23The state has o�cially set quotas on land conversion. Although local governments have strong

incentives to circumvent the law, the risks of disciplinary sanctions add additional costs to unauthorized

land conveyance (Kung, Xu and Zhou, 2013).
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7 Conclusion

In theory, fiscal incentives can a↵ect “a surprisingly wide variety of policy choices” (Wein-

gast, 2009). However, few studies have systematically tested this hypothesis. Fortunately,

the exogenous policy changes in the intergovernmental fiscal revenue sharing scheme in

China allow us to conduct this empirical test. By drawing on a data set uniquely con-

structed from several pertinent sources, we test the fiscal incentive thesis at a level

(prefecture) where the alleged incentives are clearly stronger than those at the provin-

cial level. And by using the simulated instrumental variable (SIV) strategy, we are able

to satisfactorily deal with a number of endogeneity issues arising from unobserved local

conditions that go beyond our list of control variables – a prominent example being local

governments’ possibly adjusting their marginal tax e↵orts in response to changes in fiscal

revenue-sharing arrangements.

In summary, we find that, in response to the changing fiscal revenue-sharing rules

which reduce local governments’ allocation of enterprise tax revenue, local governments

have increasingly shifted their focus to cultivating new revenue bases by exploiting their

assigned monopoly rights in land. In particular, they allocate more e↵ort to converting

arable land for urban, commercial usages or to what may be considered an “inorganic”

urbanization process at the expense of industrial growth – particularly the growth of

domestically-owned firms. Previous works that compare the development paths of China

and other developing countries such as India and Russia have noted the importance of

local governments in fueling economic growth. Our findings demonstrate that fiscal ar-

rangements, with the high-powered incentives they provide for o�cials to achieve growth

and other goals pertaining to public finance and their own political careers, importantly

shape local governments’ behavior.
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Figure 1: The Central-Local Tax Sharing Schedules
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Figure 2: The Prefecture-retained Share of Enterprise Tax by Province and Year
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Table 2: Source of Variation:
changes in retained enterprise tax as share of fiscal revenue

(�(�i,t(Pi,t�1)� �i,t�1(Pi,t�1))/Ri,t�1

Mean(s.d.)

National East Middle West

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

2000-2001 0 0 0 0

(0) (0) (0) (0)

2002 -.0406 -.0539 -.0312 -.0337

(.0239) (.0245) (.0174) (.0224)

2003 -.014 -.0192 -.00976 -.0122

(.00952) (.00993) (.00604) (.00967)

2004-2005 0 0 0 0

(0) (0) (0) (0)

N 244 96 98 50
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Table 3: The Impact on Land Conveyance Area

Dept. var.: �log(land conveyance area)

OLS SIV

(1) (2) (3) (4) (5) (6)

1st stage coe�cient

SIV 0.576*** 0.579*** 0.393***

(0.0916) (0.0918) (0.0794)

�log(tax reve) 0.429* 0.422* 0.005 -6.472*** -6.356*** -11.010***

(0.239) (0.239) (0.333) (1.753) (1.736) (3.128)

Log(population) 0.034 0.034 -0.206 -0.223** -0.224** 0.321

(0.038) (0.037) (0.294) (0.110) (0.110) (0.974)

Log(nonagri. population) 0.032 0.030 0.175 0.166 0.163 0.307

(0.043) (0.043) (0.211) (0.111) (0.110) (0.449)

Log(land area) -0.016 -0.016 0.317** -0.078 -0.075 0.412

(0.023) (0.023) (0.107) (0.053) (0.053) (0.377)

t -0.078 1.208 2.179 0.470** 2.274 2.332

(0.080) (2.003) (2.343) (0.159) (2.598) (3.470)

Share of Firm tax in 2001 0.325 0.046 . 4.213** 3.995** .

(0.542) (0.546) . (1.448) (1.505) .

post⇥t 0.004 0.002 -0.011 -0.238** -0.235** -0.357**

(0.046) (0.046) (0.047) (0.075) (0.074) (0.111)

t⇥ Share of firm tax -0.121 -0.055 0.053 -0.617** -0.570** 0.344

(0.099) (0.100) (0.109) (0.252) (0.267) (0.303)

Splines of lagged log(fiscal reve.) yes yes yes yes yes yes

t ⇥Splines of lagged log(fiscal reve) no yes yes no yes yes

Prefecture fixed e↵ects no no yes no no yes

R-square 0.0275 0.0292 0.034 0.0003 0.0002 0.0004

N 1432 1432 1432 1432 1432 1432

Note: Robust standard errors, clustered at the prefecture level, are reported in parentheses.

* Significant at the 10% level; ** 5%; *** 1%.
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Table 4: An Alternative Approach: Land Conveyance

Outcome var. �log(conveyance area) �log(conveyance revenue)

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

%� prefecture share rate -0.613** -0.632** -1.625*** -1.635***

(0.269) (0.273) (0.392) (0.394)

%� prefecture share rate ⇥Share -2.851** -3.289** -1.639 -2.090

of firm tax (1.094) (1.111) (1.545) (1.517)

Share of Firm tax in 2001 0.252 . 1.494* .

(0.609) . (0.867) .

t 0.306** 0.339** 0.508** 0.553**

(0.119) (0.119) (0.187) (0.187)

Post⇥t -0.229** -0.248*** -0.356** -0.369**

(0.071) (0.072) (0.113) (0.114)

t⇥ Share of Firm tax -0.151 0.072 -0.351** -0.170

(0.104) (0.114) (0.155) (0.151)

Log(land area) -0.024 0.362*** -0.086** 0.027

(0.024) (0.093) (0.034) (0.217)

Log(population) 0.009 -0.180 0.077 0.383

(0.036) (0.309) (0.057) (0.696)

Log(nonagri. population) 0.061 0.162 0.063 -0.034

(0.045) (0.212) (0.076) (0.363)

Splines of lagged log(tax reve.) yes yes yes yes

Prefecture fixed e↵ects no yes no yes

R-square 0.052 0.064 0.067 0.075

N 1432 1432 1432 1432

Note: Robust standard errors, clustered at the prefecture level, are reported in parentheses.

* Significant at the 10% level; ** 5%; *** 1%.
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Table 5: An Alternative Approach: Other taxes

Outcome var. �log(city improvement tax) �log(V AT )

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

%� prefecture share rate -0.209*** -0.197*** -0.145** -0.108*

(0.055) (0.053) (0.063) (0.059)

%� prefecture share rate ⇥Share 0.068 -0.003 -0.165 -0.561**

of firm tax (0.348) (0.333) (0.220) (0.242)

Share of Firm tax in 2001 0.339** . 0.237 .

(0.166) . (0.169) .

t -0.009 -0.014 0.149*** 0.160***

(0.013) (0.013) (0.018) (0.017)

Post⇥t 0.022** 0.022** -0.070*** -0.072***

(0.008) (0.008) (0.010) (0.010)

t⇥ Share of Firm tax -0.037 0.010 -0.040 0.130**

(0.029) (0.033) (0.032) (0.044)

Log(land area) -0.007 -0.017 0.003 0.081***

(0.007) (0.044) (0.008) (0.021)

Log(population) -0.011 -0.094 -0.031** 0.372***

(0.009) (0.087) (0.013) (0.103)

Log(nonagri. population) -0.013 0.033 0.008 -0.010

(0.014) (0.041) (0.016) (0.055)

Splines of lagged log(tax reve.) yes yes yes yes

Prefecture fixed e↵ects no yes no yes

R-square 0.1812 0.198 0.0697 0.131

N 1432 1432 1432 1432

Note: Robust standard errors, clustered at the prefecture level, are reported in parentheses.

* Significant at the 10% level; ** 5%; *** 1%.
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Table 6: The Impact on Revenue from land conveyance

Dept. var.: �log(land conveyance revenue)

OLS SIV

(1) (2) (3) (4) (5) (6)

1st stage coe�cient

SIV 0.576*** 0.579*** 0.393***

(0.0916) (0.0918) (0.0794)

�log(tax reve) 0.325 0.321 -0.288 -10.056*** -9.997*** -16.314***

(0.293) (0.291) (0.352) (2.601) (2.580) (4.602)

Log(population) 0.088 0.088 0.393 -0.336** -0.338** 1.301

(0.054) (0.055) (0.696) (0.166) (0.166) (1.385)

Log(nonagri. population) 0.027 0.014 -0.077 0.242 0.228 0.022

(0.072) (0.074) (0.370) (0.162) (0.161) (0.640)

Log(land area) -0.068** -0.070** -0.044 -0.153** -0.152** 0.066

(0.034) (0.034) (0.235) (0.076) (0.076) (0.531)

t -0.130 8.097*** 10.045** 0.700** 8.784** 9.835**

(0.110) (2.442) (3.363) (0.236) (3.740) (4.995)

Share of Firm tax in 2001 1.522* 1.144 . 7.178*** 6.868** .

(0.815) (0.850) . (2.091) (2.166) .

post⇥t 0.039 0.036 0.021 -0.328** -0.329** -0.489**

(0.064) (0.065) (0.065) (0.110) (0.110) (0.163)

t⇥ Share of Firm tax -0.341** -0.257 -0.157 -1.057** -0.989** 0.335

(0.151) (0.158) (0.156) (0.363) (0.384) (0.439)

Splines of lagged log(fiscal reve.) yes yes yes yes yes yes

t ⇥Splines of lagged log(fiscal reve) no yes yes no yes yes

Prefecture fixed e↵ects no no yes no no yes

R-squared 0.0286 0.0353 0.029 0.000 0.0002 0.0004

N 1432 1432 1432 1432 1432 1432

Note: Robust standard errors, clustered at the prefecture level, are reported in parentheses.

* Significant at the 10% level; ** 5%; *** 1%.
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Table 7: The Impact on Infrastructure Spending

Dept. var.: �log(infrastructure spending)

OLS SIV

(1) (2) (3) (4) (5) (6)

1st stage coe�cient

SIV 0.576*** 0.579*** 0.393***

(0.0916) (0.0918) (0.0794)

�log(tax reve) 0.333 0.324 0.531* -4.173** -4.387** -6.896**

(0.210) (0.211) (0.281) (1.902) (1.863) (3.364)

Log(population) 0.019 0.007 0.315 -0.152 -0.142 0.846

(0.057) (0.058) (0.292) (0.108) (0.158) (0.760)

Log(nonagri. population) -0.025 -0.020 -0.101 0.091 0.280 -0.159

(0.080) (0.079) (0.237) (0.108) (0.203) (0.349)

Log(land area) 0.056 0.061 -0.168 0.012 -0.044 -0.111

(0.038) (0.038) (0.104) (0.050) (0.094) (0.280)

t 0.027 -1.042 2.521 0.370** 0.593 1.083

(0.056) (2.615) (3.347) (0.159) (2.993) (4.279)

Share of Firm tax in 2001 0.474 1.043* . 2.903** 4.241** .

(0.633) (0.623) . (1.378) (1.556) .

Post⇥t -0.035 -0.032 -0.026 -0.186** -0.189** -0.234**

(0.032) (0.032) (0.034) (0.073) (0.071) (0.103)

t⇥ Share of Firm tax -0.011 -0.135 -0.275** -0.300 -0.420** 0.088

(0.140) (0.138) (0.137) (0.219) (0.204) (0.290)

Splines of lagged log(fiscal reve.) yes yes yes yes yes yes

t ⇥Splines of lagged log(fiscal reve) no yes yes no yes yes

Prefecture fixed e↵ects no no yes no no yes

R-square 0.0137 0.0187 0.013 0.0005 0.0000 0.0011

N 1264 1264 1264 1264 1264 1264

Note: Robust standard errors, clustered at the prefecture level, are reported in parentheses.

* Significant at the 10% level; ** 5%; *** 1%.
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Table 8: Placebo Test: Impact on Land Transfer in the Secondary Market

OLS SIV

(1) (2) (3) (4) (5) (6)

Panel A: Dept. var.: �log(land transfer area)

�log(tax reve) -0.297 -0.328 -0.304 -1.142 -0.951 -2.274

(0.273) (0.272) (0.451) (1.836) (1.807) (3.166)

R-square 0.0047 0.0070 0.015 0.0030 0.0056 0.0000

N 1189 1189 1189 1189 1189 1189

Panel B: Dept. var.: �log(land transfer revenue)

�log(tax reve) -1.007** -1.081** -1.719** -2.354 -1.544 -3.440

(0.361) (0.368) (0.576) (2.586) (2.460) (4.307)

Splines of lagged log(fiscal reve.) yes yes yes yes yes yes

t ⇥Splines of lagged log(fiscal reve) no yes yes no yes yes

Prefecture fixed e↵ects no no yes no no yes

R-squared 0.0094 0.0173 0.018 0.0059 0.0168 0.0000

N 1189 1189 1189 1189 1189 1189

Note: Robust standard errors, clustered at the prefecture level, are reported in parentheses. All specifications

also control for the logs of population, non-agricultural population, and total land area, a linear time trend t,

share of enterprise tax in tax revenue in 2001, the interaction between t and share of enterprise tax and the

interaction between t and post dummy. * Significant at the 10% level; ** 5%; *** 1%.
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Table 9: Estimates of Long-run e↵ects on Land Market

Land conveyance Land transfer

Area Revenue Area Revenue

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

�log(taxreve) -3.154* -4.975** -1.159 -1.577

(1.790) (2.381) (2.152) (2.407)

�log�1(tax reve) -0.094 0.258 0.941 1.371

(1.409) (1.875) (1.621) (3.377)

R-squared 0.0124 0.0198 0.000 0.000

N 1215 1215 972 972

Note: Robust standard errors, clustered at the prefecture level, are reported

in parentheses. All specifications also control for the logs of population, non-

agricultural population, total land area, the 5-piece splines of lagged tax

revenue, a linear time trend t, post⇥t, the interaction between t and share of

enterprise tax in 2001 and prefecture fixed e↵ects.

* Significant at the 10% level; ** 5%; *** 1%.
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Table 10: The Impact on Domestic Industrial Output

Dept. var.: �log(domestic indu. output)

OLS SIV

(1) (2) (3) (4) (5) (6)

1st stage coe�cient

SIV 0.516*** 0.496*** 0.376***

(0.0785) (0.0763) (0.0783)

�log(taxreve) 0.214*** 0.213*** 0.091** 0.691** 0.714** 0.896**

(0.040) (0.040) (0.034) (0.234) (0.244) (0.366)

Log(population) 0.026** 0.026** 0.198** 0.020 -0.002 0.152

(0.010) (0.010) (0.096) (0.027) (0.039) (0.110)

Log(nonagri. population) -0.040** -0.041** 0.106* -0.022 0.007 0.102**

(0.015) (0.015) (0.058) (0.033) (0.042) (0.051)

Log(land area) -0.014* -0.014** -0.055 -0.007 -0.006 -0.061

(0.007) (0.007) (0.064) (0.016) (0.023) (0.042)

t -0.008 0.271 0.172 -0.048** 0.199 0.183

(0.011) (0.195) (0.155) (0.021) (0.344) (0.395)

Share of Firm tax in 2001 0.222** 0.205** . -0.106 -0.202 .

(0.081) (0.087) . (0.236) (0.305) .

Post⇥t 0.028*** 0.028*** 0.024*** 0.045*** 0.045*** 0.049***

(0.007) (0.007) (0.007) (0.010) (0.010) (0.013)

t⇥ Share of Firm tax -0.025 -0.021 -0.002 0.007 0.002 -0.027

(0.019) (0.020) (0.021) (0.029) (0.029) (0.035)

Splines of lagged log(tax reve.) yes yes yes yes yes yes

t ⇥Splines of lagged log(tax reve) no yes yes no yes yes

Prefecture fixed e↵ects no no yes no no yes

R-squared 0.179 0.183 0.185 0.1244 0.0996 0.0139

N 1432 1432 1432 1432 1432 1432

Note: Robust standard errors, clustered at the prefecture level, are reported in parentheses.

* Significant at the 10% level; ** 5%; *** 1%.
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Table 11: The Impact on Industrial Output of Non-domestic Firms

Dept. var.: �log(non� domestic indu. output)

OLS SIV

(1) (2) (3) (4) (5) (6)

1st stage coe�cient

SIV 0.516*** 0.496*** 0.376***

(0.0785) (0.0763) (0.0783)

�log(tax reve) 0.236* 0.237* 0.158 0.362 0.376 0.452

(0.129) (0.128) (0.181) (0.645) (0.640) (1.038)

Log(population) -0.021 -0.018 -0.405 -0.015 -0.018 -0.422

(0.022) (0.022) (0.290) (0.041) (0.050) (0.311)

Log(nonagri. population) 0.014 0.015 0.313 0.010 0.029 0.311**

(0.028) (0.028) (0.206) (0.040) (0.054) (0.144)

Log(land area) 0.010 0.009 0.057 0.011 0.010 0.055

(0.013) (0.013) (0.068) (0.019) (0.025) (0.119)

t 0.021 -1.171** -0.835 0.011 -1.197 -0.831

(0.023) (0.593) (0.734) (0.058) (0.946) (1.120)

Share of Firm tax in 2001 0.136 0.174 . 0.060 0.119 .

(0.215) (0.246) . (0.515) (0.544) .

Post⇥t 0.003 0.003 -0.004 0.007 0.008 0.006

(0.011) (0.011) (0.012) (0.027) (0.027) (0.037)

t⇥ Share of Firm tax 0.023 0.014 0.000 0.032 0.024 -0.009

(0.047) (0.055) (0.059) (0.089) (0.091) (0.099)

Splines of lagged log(tax reve.) yes yes yes yes yes yes

t ⇥Splines of lagged log(tax reve) no yes yes no yes yes

Prefecture fixed e↵ects no no yes no no yes

R-squared 0.0281 0.0304 0.029 0.0274 0.0293 0.0028

N 1432 1432 1432 1432 1432 1432

Note: Robust standard errors, clustered at the prefecture level, are reported in parentheses.

* Significant at the 10% level; ** 5%; *** 1%.
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Table 12: An Alternative Approach: Impact on the Industrial Output

Outcome var �log(Industrial Output)

Domestic firms Non-domestic firms

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

%� Prefecture share rate 0.104*** 0.115*** -0.051 -0.040

(0.030) (0.032) (0.077) (0.078)

%� Prefecture share rate ⇥Share of firm tax -0.003 -0.050 0.352 0.284

(0.150) (0.173) (0.279) (0.292)

Share of Firm tax in 2001 0.332*** . 0.326 .

(0.097) . (0.218) .

t -0.025* -0.034** 0.039 0.044

(0.013) (0.013) (0.036) (0.036)

Post⇥t 0.042*** 0.042*** -0.004 -0.006

(0.008) (0.008) (0.020) (0.022)

t⇥ Share of Firm tax -0.039** -0.003 0.003 -0.013

(0.020) (0.022) (0.046) (0.056)

Log(land area) -0.015* -0.056 0.008 0.070

(0.008) (0.064) (0.013) (0.072)

Log(population) 0.017 0.206** -0.030 -0.428

(0.011) (0.098) (0.024) (0.293)

Log(nonagri. population) -0.035** 0.103* 0.018 0.310

(0.016) (0.062) (0.030) (0.217)

Splines of lagged log(tax reve.) yes yes yes yes

Prefecture fixed e↵ects no yes no yes

R-squared 0.1651 0.187 0.0245 0.025

N 1432 1432 1432 1432

Note: Robust standard errors, clustered at the prefecture level, are reported in parentheses.

* Significant at the 10% level; ** 5%; *** 1%.
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Table 13: Estimates of long-run e↵ects on industrial output growth

Outcome var �log(Industrial Output)

Domestic Foreign & HK etc.

(1) (2)

�log(taxreve) 0.136 -0.695

(0.291) (0.966)

��1log(tax reve.) -0.090 -0.348

(0.158) (0.525)

R-squared 0.0112 0.0009

N 1215 1215

Note: Robust standard errors, clustered at the prefecture level, are reported

in parentheses. All specifications also control for the logs of population, non-

agricultural population, total land area, the 5-piece splines of lagged tax

revenue, a linear time trend t, post⇥t, the interaction between t and share of

enterprise tax in 2001 and prefecture fixed e↵ects.

* Significant at the 10% level; ** 5%; *** 1%.
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A Appendix

Table A.1 presents the summary statistics of our key variables using the whole sample.

Table A.2 reports the summary statistics for the major categories of government budgetary

expenditures.
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