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Abstract. Using a large sample of unlisted industrial firms in China, we find that a de-
crease in local governments’ land transfer revenues leads to lower tax avoidance by firms
within their jurisdiction. Our cross-sectional variation tests suggest that the tax-avoidance-
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intervention, as well as where the political leaders have stronger promotion incentives.
However, the effect is moderated for politically connected firms. Further analysis reveals
that intensified tax enforcement is the mechanism through which land transfer revenue
losses result in decreased tax avoidance. Our study offers novel evidence on a previously
underexplored determinant of corporate tax avoidance through the lens of land finance.
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1. Introduction
Local governments in many countries, especially devel-
oping countries (India, Egypt, Turkey, South Africa, and
China, among others), have typically relied on land-
based fiscal revenue (e.g., land-sale proceeds, land-
leasing rent, and land-as-collateral borrowing) to finance
infrastructure projects and boost local economic growth
(often referred to as land finance) (Peterson and Kagano-
va 2010).1 However, high reliance on land finance for
economic development is risky, because land markets
can be highly volatile, particularly in developing coun-
tries (for more details, see Section 2.1). Given the volatili-
ty of land-sale revenue, it would be interesting to find
out how local governments might circumvent the fiscal
constraint as a result of losses of revenue from land fi-
nance. Our paper seeks to answer this question by exam-
ining the impact of land finance on corporate taxation,
another major source of local fiscal revenue.

The determinants of corporate tax avoidance behav-
ior have been studied extensively in recent years. This
stream of research has uncovered a broad spectrum of
parties and factors that may affect a firm’s tax behav-
ior, such as shareholders (Chen et al. 2010, Cheng et al.
2012), debt holders (Hasan et al. 2014), executives
(Armstrong et al. 2012, Koester et al. 2016), financial
analysts (Chen and Lin 2017), labor unions (Chyz et al.
2013), customers and suppliers (Cen et al. 2017,
Naritomi 2019), auditors (McGuire et al. 2012), credit
rating agencies (Chen et al. 2021a), the public (Mills
et al. 2013), import competition (e.g., Chen et al.
2021b), and the political environment (Baloria and
Klassen 2017). Yet relatively little is known about the
role of local governments in corporate taxation, de-
spite the fact that the state is de facto the largest mi-
nority shareholder in firms because of its tax claim on
cash flows (Desai et al. 2007). In particular, to the best
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of our knowledge, no study has investigated the rela-
tionship between land financing and corporate tax be-
havior, although the former is a crucial source of ur-
ban infrastructure finance around the world.

We examine this question in China because, as the
largest developing country in the world, China pro-
vides a typical example of how local governments
rely on land-based revenues to fulfill their economic
and social objectives. Since 1998, subprovincial offi-
cials have been assigned statutory rights to sell land
and exclusively retain the revenues. Because local
governments are not required to share the revenue so
generated with the upper-level authorities, they have
eagerly tapped this new source of financing, flooding
the local coffers. According to data from the National
Bureau of Statistics of China (NBS), whereas land
transfer revenue was negligible initially, accounting
for only 16.6% of the entire local general budgetary
revenue in 2001, this percentage has grown dramati-
cally, to nearly 67.6% in 2010. In contrast to the trend
in land transfer revenue, the effective tax rates (ETRs)
of Chinese firms have declined constantly, falling
from 14% in 2004 to 11.7% in 2010, exhibiting a clear
countercyclical pattern. The decline in ETRs can be
considered a benefit that land finance brings to busi-
ness entities. Intuitively, to the extent that local gov-
ernments depend heavily on land transfer revenues
rather than corporate taxes to fill their coffers, the tax
enforcement against corporate tax avoidance is likely
to be lax, allowing firms to make tax savings and re-
serve those savings for future development.

The role of land finance in corporate taxation is es-
pecially conspicuous in China. A salient feature of Chi-
na’s governance structure is regional decentralization,
in which the central government directly controls the
key positions at the provincial level and grants each
tier of subnational government the power to appoint
key officials one level below it. In order to increase
their odds of being promoted to a higher rank in the
hierarchy of the Chinese Communist Party (CCP), lo-
cal government officials have to demonstrate the
achievements they have made during their tenure in
office (e.g., Maskin et al. 2000 and Li and Zhou 2005).
Because local officials face multiple tasks, they often
choose to focus on tasks that are more measurable
(Qian 2000, Xu 2011). Under this system, economic de-
velopment is generally a prioritized and predominant
factor affecting the promotion of local officials (Xu
2011). The promotion path creates incentives for local
officials to engage in interjurisdictional tax competition
through lax tax enforcement aimed at attracting capital
inflows, especially foreign investment. On the other
hand, tax collection has also been ranked as an impor-
tant criterion for assessing local officials’ promotion
prospects, because it constitutes a clear and tangible
signal of the competence of local officials and allows

them to enhance their capacity to finance public expen-
ditures, which can quickly translate into increased ag-
gregate demand and economic growth (e.g., Kung and
Chen 2014 and Lü and Landry 2014).2

Land finance has the potential to alleviate the
above-mentioned conflicting demands facing local
officials. Local governments with budgetary slack,
arising from land transfer revenues, are in an advan-
tageous position when it comes to engaging in tax
competition while at the same time being able to fi-
nance infrastructure investment and public services.
Consequently, the local officials are less motivated
to strengthen tax enforcement, leaving considerable
room for firms to avoid tax. For instance, Esteller-
Moré (2005) finds that regional governments have
less incentive to collect tax, and therefore devote less
effort to it, when they receive unconditional grants
from the central government. By contrast, for local
governments suffering a fiscal squeeze, it is reason-
able to expect that the costs of a lenient tax policy
would outweigh the benefits. This is because, to
meet their commitments to finance public services,
local governments may be forced to raise fiscal reve-
nues through stricter tax enforcement. Taken togeth-
er, the costs and benefits of tax enforcement vary
according to the fiscal condition of the local govern-
ment. We therefore hypothesize that firms operating
in regions experiencing a decline in land transfer
revenues will be associated with more stringent tax
enforcement and therefore lower tax avoidance.

To test this conjecture, we carry out empirical analy-
sis using a comprehensive sample of 223,227 unique
unlisted firms. We focus exclusively on unlisted firms
for the following reasons. First, the firms covered by
the NBS database account for 85% of China’s industri-
al value added. The performance of the estimated
models is likely to be enhanced when using a more
representative sample. Second, compared with unlist-
ed firms, Chinese listed firms are not evenly distribut-
ed, geographically. More important, the distribution
of listed firms is proportional to the economic power
of the province in which the firms are domiciled. For
instance, according to statistics, the province with the
largest number of listed firms is Guangdong, with 577
listed firms, accounting for 16.42% of the country’s to-
tal. By contrast, there are no listed firms in less devel-
oped provinces such as Guangxi, Qinghai, Shanxi,
and Inner Mongolia. To the extent that land finance is
highly correlated with the economic size of the region,
focusing on a geographically unbalanced sample such
as listed firms is likely to yield biased results. Finally,
despite the fact that unlisted firms make a major con-
tribution to economic growth worldwide, their tax
avoidance behavior has been relatively neglected in
the previous research. Therefore, our study seeks to
fill this void in the literature.
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To measure tax avoidance for unlisted firms, we fol-
low Cai and Liu (2009) and calculate an imputed cor-
porate profit based on the national income accounts,
by deducting intermediate inputs from gross output.
We then use the sensitivity of the reported accounting
profit to the imputed profit to measure the level of tax
avoidance (see Section 3 for more details). The intui-
tion is straightforward. To the extent that both profit
figures reflect a firm’s economic fundamentals, a posi-
tive relationship between them will be indicative of a
low level of tax avoidance. Therefore, our empirical
strategy is to test how a deterioration in the land fi-
nance, as a result of a decline in land transfer reve-
nues, of local governments affects the sensitivity of
the reported profits to the imputed profits.

Our prediction is confirmed by the empirical re-
sults. We find strong evidence that a land revenue
decline is associated with fewer tax avoidance activi-
ties. The estimated effects of land finance have the
predicted signs, as well as statistical and economic
significance. This result is robust to alternative speci-
fications and an alternative sample, as well as to con-
trolling for year, industry, city, and industry-year
fixed effects.

One may reasonably be concerned that our inde-
pendent variable, loss of land revenue, could be en-
dogenous as a result of possible omitted variable
bias and measurement errors. To mitigate the poten-
tial endogeneity concerns, we perform difference-in-
differences (DID) analyses by exploiting several
exogenous shocks to local housing markets. Intui-
tively, an exogenous decrease in housing prices is
expected to exaggerate local governments’ budget
constraints, which would in turn lead to more strin-
gent tax enforcement and less corporate tax avoid-
ance. We first use the 2006 North Korean nuclear test
as a negative shock to the house prices in the cities
in northeastern China. The results show that, follow-
ing the nuclear test, tax avoidance decreases signifi-
cantly for firms in the shocked cities but remains
largely unchanged for those in the matched non-
shocked cities. Next, following previous research
(e.g., Fink and Stratmann 2015, Zhu et al. 2016, and
Ando et al. 2017), we utilize the Fukushima nuclear
accident, which was triggered by the 2011 Tōhoku
earthquake and tsunami in Japan, as an alternative
negative shock to the housing markets of cities near
nuclear plants in China. Again, we find a significant
decrease in tax avoidance only for firms in the
shocked cities. The results of these identification
tests, taken together, lend support to our prediction
that corporate tax avoidance decreases as local fiscal
constraints become more severe.

Moreover, we provide cross-sectional variation evi-
dence on the effect of land finance on tax avoidance.
Evidence consistent with theoretical predictions that

land finance will have a larger impact on tax avoid-
ance in certain circumstances lessens the endogeneity
concern (Rajan and Zingales 1988, Jiang 2017). First,
our results show that the effect is augmented by local
government dependence on land finance. This finding
suggests that when land revenue forms a greater
portion of the local government’s fiscal revenue, a de-
crease in land sales revenue triggers stronger tax col-
lection enforcement, leading to a larger decline in
firms’ tax avoidance activities. Next, we find that the
effect of land finance on tax avoidance is more pro-
nounced for firms in regions with a higher level of
government intervention. This is consistent with the
notion that when local governments are more able to
intervene in the market, they are more likely to imple-
ment strict tax regulations in the face of a reduction in
land sales revenue. Third, the effect of land finance on
tax avoidance is moderated in firms that are politically
connected. This is consistent with the conventional be-
lief that political connections can shield the connected
firms from unwanted political interference and/or un-
favorable regulations (Zhang et al. 2016). In addition,
as discussed earlier, the tax capacity is, to a large ex-
tent, affected by the incentives of local officials. Our
results confirm this argument by showing that the im-
pact of land finance on corporate tax avoidance is
more pronounced when the local political leaders
have stronger incentives to gain promotions.

We argue that land revenue decline leads to stricter
local tax enforcement, which, in turn, results in less
corporate tax avoidance. To provide direct evidence
to support this argument, we follow prior literature
(e.g., Mertens 2003 and Lin et al. 2018) and measure
the changes in enforcement actions using three prox-
ies: the growth rate of the number of local tax officers,
the growth rate of local tax audits, and a regression-
based proxy for tax enforcement effort. In line with
our conjecture, we find evidence suggesting that land
finance constraints are positively associated with
these tax enforcement measures. Moreover, the im-
pact of land finance constraints on corporate tax
avoidance is more pronounced in regions with stron-
ger tax enforcement. To further tease out the tax en-
forcement effect, we perform a placebo test in which
we use firms that are not subject to the local tax en-
forcement as a placebo sample. We find that the
impact of land revenue losses on tax avoidance is con-
fined to firms whose corporate income taxes are levied
by the local governments. Our evidence is consistent
with tax avoidance behavior being restricted by strin-
gent tax enforcement by local governments with bud-
getary constraints.

Our study contributes to the literature in several
ways. First, we contribute to an emerging literature on
corporate tax avoidance (see Hanlon and Heitzman
(2010) for a review). Despite the surge in the number
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of tax avoidance studies over the past decade, most
studies have focused on firm-level determinants, with
little attention paid to the position of the government,
especially local government. This is probably because
the taxing government is just a minority shareholder
in the traditional Scholes et al. (1992) framework
(Hanlon and Heitzman 2010). Our study seeks to fill
this void by investigating how local land finance af-
fects tax enforcement and corporate tax avoidance.
Additionally, unlike most prior studies that use sam-
ples of listed firms, our paper focuses on the tax
avoidance behavior of unlisted firms, which are eco-
nomically important but relatively understudied in
the literature.

Second, our paper adds to the understanding of the
real consequences of price movements in the land mar-
ket. Using a land market collapse in Japan as an exoge-
nous shock to bank lending, Gan (2007) documents
that firms’ investment and market valuation are nega-
tively affected by their top lender’s real estate expo-
sure. Chaney et al. (2012) find that representative U.S.
firms invest six cents in response to a one-dollar in-
crease in their land collateral, whereas Wu et al. (2015)
find that such a collateral channel does not exist in the
Chinese market. In a recent study, Gu et al. (2019) find
that positive house price shocks affect individual
shirking behavior.3 Nevertheless, as far as we are
aware, no study to date has investigated the impact of
the land market on corporate tax behavior. Our study
therefore contributes to this nexus of literature.

Last, but not least, our study contributes to the un-
derstanding of the role of local fiscal behavior in de-
veloping and transitional economies. Although land
finance has generated a variety of risks and chal-
lenges, our findings show that it has also played a crit-
ical role in relieving the tax burden on industrial firms
and oiling the wheels of entrepreneurial and business
activities. Given the prevalence of land financing
around the world, the outcomes of our study are not
merely confined to the context of China but provide a
lens through which policy makers may better evaluate
and manage local public finance worldwide.

The rest of the paper proceeds as follows. Section 2
introduces institutional background pertaining to
land finance. Section 3 describes the data and varia-
bles. Section 4 presents the findings of the main anal-
ysis and robustness checks. Section 5 discusses the
results of the cross-sectional variation analyses and
channel tests. Section 6 concludes.

2. Institutional Background
2.1. Land Finance Around the World
Land assets are an important ingredient of local govern-
ment finance in most developing countries, primarily
because land is often the most valuable asset on the

balance sheets of local governments.4 Direct sales of
land by local governments are the clearest example of
the capitalizing of land value. In addition, there are oth-
er instruments used to convert public land rights to
cash, such as land leasing or land-as-collateral borrow-
ing. Peterson (2008) provides a number of examples in
which revenues derived from land financing constitute
a considerable portion of local fiscal revenues. For in-
stance, the sale of an old municipal bus station and
former government building site in Istanbul in 2007
generated revenue of $1.5 billion, whereas the total mu-
nicipal capital spending in Istanbul in 2005 was only
$994 million. In Beijing, the land-leasing contract value
in 2009 was equal to 45% of the total fiscal revenue.

Land finance has attracted widespread criticism.
For example, the rapid pace of land conversion from
agricultural to urban use has put countries’ farmland
under great pressure (Chau and Zhang 2011). More
notably, as land-related revenues form a major com-
ponent of land finance, local governments sell land to
developers and pocket the value added to the land fol-
lowing development. As a consequence, land finance
is often considered to lie at the core of the housing
bubble and has received plenty of attention from the
media, including the Financial Times and the Econo-
mist.5 On top of this, a major concern with land fi-
nance is the high volatility of urban land prices, which
results in steep fluctuations in land revenue from year
to year. Hong Kong is a good example. Hong Kong’s
economy has been stunningly successful. A key fea-
ture of its economic model is that the government
relies heavily on land sales or revenue, whereas the
tax burdens for individuals and corporations are very
low.6 During the period 1996–2000, Hong Kong
raised, via land-leasing revenues, an amount equal to
130% of its expenditure on public works and 18% of
its entire budget expenditure. Nevertheless, as a con-
sequence of the Asian financial crisis, land prices and
demand for land fell dramatically during 2001–2003.
The loss of revenues from land financing contributed
to considerable fiscal deficits that reached 30% of fiscal
revenues at their peak (Peterson and Kaganova 2010).

2.2. Land Transfer Revenue in China
In China, urban land belongs to the state, whereas rural
land is the property of the collective (Yang et al. 2017,
Cheng and Chung 2018). The state maintains a monop-
oly on what is known as the “primary land market” in
urban areas. The land use rights are transferred via al-
location (reserved for state-owned enterprises (SOEs)
or nonprofit organizations) and conveyance (reserved
for commercial enterprises). State allocation is trans-
acted at an “allocation price,” consisting of the expro-
priation cost of the land, stipulated land fees, and a
government-set allocation fee. The land use rights ob-
tained through conveyance can be further transferred
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in a “secondary land market.” Given that the convey-
ance fees are partly determined by the market, these
fees are substantially higher than the allocation prices.

Since the 1994 tax reform, revenue assignment has
gradually been recentralized, with expenditure assign-
ment left largely unchanged. This has created a sub-
stantial fiscal gap at the local level (Nitikin et al. 2012).
In 2008, for example, the local governments contribut-
ed more than 78% of total public expenditure while re-
ceiving less than 47% of total government revenue.
The lack of revenue has seriously compromised local
governments’ ability to carry out infrastructure im-
provements and prevented them from offering social
services, which could have adverse impacts on politi-
cal leaders’ promotion prospects—and even lead to
political repercussions. As a result, the local govern-
ments have strong incentives to raise revenue through
various means.

The land market offers the local governments such
an opportunity. Given China’s socialist nature, the gov-
ernment does not allow ownership of land converted
into urbanization purposes to fall into the hands of
private individuals, according to a law passed at the
15th National Congress of the Communist Party of Chi-
na in 1998. As a result, local governments are assigned
de jure ownership of land in their jurisdiction, and
private individuals have only a limited tenure of 70
years of land use rights (Lin and Ho 2005). More im-
portant, local governments can keep all the proceeds
from the sale of land under their jurisdiction as “extra-
budgetary revenue,” which is deemed an unexpected
source of revenue, or windfall (Chen and Kung 2016).
According to the China Land and Resources Statistical
Yearbook 2018, land transfer revenue accounted for 15%
of the combined central and local government revenue
in that year, serving as the second-largest revenue
source, behind tax revenue. Moreover, land-related
revenue is making up an increasing proportion of local
governments’ revenue. For example, land-related reve-
nue’s share of total local government revenue was less
than 10% prior to 2000 but had increased dramatically
to more than 20% by 2007. However, the volatility of
the urban land market and the limited supply of land
have prevented land-based revenues from forming a
stable and sustainable source. Any significant decrease
in land transfer revenues will inevitably put local gov-
ernments under serious fiscal pressure, forcing them to
tighten their tax enforcement so as to generate reve-
nues from other sources.

3. Data, Sample, and Variables
3.1. Measurement of Tax Avoidance
A conventional measure of tax avoidance is the
book-tax difference (Hanlon 2005, Blaylock et al.
2012). However, because book incomes are usually

unavailable for unlisted firms, we cannot use this
approach in our study. On top of this, Mills and
Newberry (2001) suggest that book-tax differences
are less informative about tax positions for private
firms, because private firms are more likely to make
book and tax conform to one another, which reduces
the size of the book-tax differences for a given tax
position. Another frequently used tax avoidance
measure is generally accepted accounting principles
(GAAP) ETR, which is computed as tax liability di-
vided by pretax profits. Nevertheless, the ETR is
likely to be noisy in our context for the following
reasons. First, there are a large number of unlisted
firms in our sample that report either missing or
negative pretax income, making the GAAP ETR dif-
ficult to interpret. To mitigate this issue, some recent
studies use cash flow as the denominator (i.e., cash
ETR). However, the cash flow information is un-
available for our unlisted firms. Second, as pointed
out by Hanlon and Heitzman (2010), because private
firms are likely to achieve most of their avoidance of
explicit taxes by reporting lower accounting earn-
ings as well as lower taxable income, this type of
tax avoidance would not be captured by the typical
ETR measures.

Given these considerations, we follow Cai and Liu
(2009) and use the association between the imputed
profit and the true accounting profit to measure the
degree of tax avoidance. Simply using the difference
between these amounts to proxy for tax avoidance
would not be appropriate because the two figures can
legitimately differ from each other as a result of ac-
counting standards. However, for our purposes, we
only need to look at whether the two profit numbers
are positively correlated, because both reflect a firm’s
economic fundamentals. In other words, a strongly
positive correlation between the imputed profit and
the reported accounting profit would indicate a low
level of tax avoidance. The NBS database covers infor-
mation on inputs and outputs for every sample firm,
which allows us to compute the imputed profit (PRO)
defined according to the national income accounting
system as follows:

PRO � Y −MED − FC −WAGE − CURRD − VAT,
(1)

where Y is the firm’s gross output, MED is intermedi-
ate inputs, FC is financial charges (mainly interest
payments), WAGE is the total wage bill, CURRD
stands for the amount of current depreciation, and
VAT is value-added tax. The reported accounting
profit is measured as the pretax accounting profit
(RPRO). Both imputed and reported profits are nor-
malized by the firm’s total assets.
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3.2. Measurement of Land Transfer
Revenue Losses

The term LAND is defined as state-owned land trans-
fer revenues divided by local gross domestic product
(GDP); ΔLANDloss is the change in the state-owned
land transfer revenues, which equals LAND in year
t − 1 minus LAND in year t, divided by LAND in year
t − 1. A higher value of ΔLANDloss stands for a great-
er decline in land sales revenue for the local govern-
ment in year t.

3.3. Control Variables
Following Cai and Liu (2009), the control variables
used in the main analysis include the following: FI-
NANCE, defined as a firm’s financial charges divided
by its total assets, which is a proxy for the firm’s ac-
cess to credit markets; RSALE, defined as a firm’s sales
divided by its total output; SIZE, defined as the natu-
ral logarithm of the number of employees; and SOE,
which equals 1 if the firm is a state-owned enterprise
and 0 otherwise. We also include city, industry, and
year fixed effects, or industry-year fixed effects. The
standard errors are clustered at the city level to correct
for within-city correlation. All continuous variables
are winsorized at the 0.5% and 99.5% levels. The vari-
able definitions are provided in Appendix A.

3.4. Sample and Data
The primary data source used in our study is the
NBS, which provides annual survey data for all in-
dustrial firms with annual sales of more than RMB 5
million (approximately USD 780,000). Those firms
account for more than 85% of China’s industrial val-
ue added. The firm-level information includes in-
dustry code, ownership, region code, value added,
sales revenue, and various tax payments, among
other items. Currently, the NBS database provides
the most comprehensive coverage for Chinese un-
listed firms, with approximately 200,000 firms in-
cluded each year.7 The information reported to the
NBS should be highly reliable, because the NBS im-
plements a standard procedure for calculating the
national income accounts and double-checks the in-
formation in a strict manner. Also, firms do not have
any incentives to misreport their information to the
NBS, because such information cannot be used
against them by other government agencies such as
the tax authorities (Cai and Liu 2009).

The city-level information is manually collected
from the China City Statistics Yearbook, which covers
information on government revenue and expendi-
ture for cities at and above the prefecture level. In-
formation on land transfer revenue is derived from
the China Land and Resources Statistics Yearbook. Final-
ly, personal information on government officials is

obtained from the China Stock Market Accounting
Research (CSMAR) database.

We use data from 1999 to 2012, spanning 34 prov-
inces or province-equivalent municipal cities and
289 prefecture-level cities. We combine the above-
mentioned databases and drop four types of obser-
vations, following Cai and Liu (2009): (1) observa-
tions with missing values for key variables—namely,
total assets, number of employees, industrial output,
profit, and depreciation expense; (2) observations with a
negative value for total assets, intermediate input, or to-
tal fixed assets; (3) observations with total assets less
than net fixed assets, or with accumulated depreciation
less than current depreciation; and (4) observations for
which one of the following is true: the value of fixed
assets is below RMB 10 million, the value of total assets
is below RMB 10 million, or the number of employees is
less than 30. This procedure yields a final sample of
687,908 observations, representing 223,227 unique firms.

4. Empirical Results
4.1. Summary Statistics
Summary statistics for the variables used in the regres-
sions are reported in Table 1. The mean of the reported
profit is 0.0885, with a standard deviation of 0.1672,
whereas the mean of the imputed profit is 0.1465, with
a standard deviation of 0.3817. These figures are highly
consistent with those reported in Cai and Liu (2009).8

The difference between the two profit measures may
reflect the differences between the accounting system
and the national income accounting system. Moreover,
the mean of ΔLANDloss is −0.3945, suggesting that, on
average, the local governments profit from transferring
state-owned lands during our sample period. However,
the median of ΔLANDloss is positive, suggesting the
presence of a loss of revenue from land transfers. The
measure also has a large standard deviation, showing
that there is substantial heterogeneity in land-financing
activities and land price growth across cities (e.g., Deng
et al. 2012 and Wu et al. 2014). In addition, the summa-
ry statistics for the control variables are consistent with
those reported in Cai and Liu (2009).

4.2. Baseline Regression Results
To assess the impact of local land finance on corporate
tax avoidance, we estimate the following regression
model:

RPROi,t � (β0 + β1 × ΔLANDloss + β2 × FINANCE
+ β3 × SIZE + β4 × RSALE
+ β5 × SOE + λi,t) × PROi,t

+ α1 × ΔLANDloss + α2 × FINANCE
+ α3 × SIZE + α4 × RSALE
+ α5 × SOE + λi,t + µi + εi,t, (2)

Chen et al.: The Unintended Consequence of Land Finance
8324 Management Science, 2022, vol. 68, no. 11, pp. 8319–8342, © 2021 The Author(s)

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
s.

or
g 

by
 [

22
0.

24
6.

89
.2

10
] 

on
 2

7 
A

ug
us

t 2
02

6,
 a

t 2
3:

56
 . 

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y,
 a

ll 
ri

gh
ts

 r
es

er
ve

d.
 



where, for firm i in year t, λ includes industry and city
fixed effects, µ refers to year fixed effects, and β1
captures the effect of land transfer revenue on tax
avoidance. If the revenue losses from land transfers
force local governments to tighten tax enforcement,
we would expect β1 to be significantly positive.

Table 2 presents the ordinary least squares (OLS)
regression results. In columns (1)–(5), the land trans-
fer revenue loss is measured as ΔLANDloss, whereas
in columns (6) and (7), we use an alternative proxy
(D_ΔLANDloss), a dummy variable that equals 1 if
ΔLANDloss is above the sample mean and 0 other-
wise. In column (1), we only include the imputed
profit and city dummy variables in the regression.
The coefficient on PRO is positive and statistically
significant at the 1% level. In column (2), we add
all variables shown in Equation (2) except for the
land transfer revenue variable and its interaction
with the imputed profit. The coefficient on PRO re-
mains positive but insignificant. In column (3), we
only consider the impact of land finance on tax
avoidance, without controlling for other variables,
except the city, year, and industry fixed effects. The

coefficient on the interaction term PRO × ΔLANDloss

is positive and statistically significant. This result is
not sensitive to adding in the control variables, as
shown in column (4), nor to replacing the city,
year, and industry fixed effects with industry-year
and city fixed effects, as seen in column (5). These
results consistently show that land transfer revenue
losses are negatively associated with corporate tax
avoidance.

In columns (6) and (7), we replace ΔLANDloss with
D_ΔLANDloss. The coefficients on the interaction terms
are still significantly positive. The economic signifi-
cance is also meaningful. Take, for example, the results
in column (6). On average, the responsiveness of the
reported profit to the imputed profit, for firms in cities
with larger land transfer revenue losses, increases by
0.0217 more than for firms in cities with lower land
transfer revenue losses. This translates into a 2.5% de-
crease in corporate tax avoidance within their jurisdic-
tions in response to a one-standard-deviation increase
in land transfer revenue losses for the local govern-
ments, for representative firms with an average imput-
ed profit of the sample.

Table 1. Summary Statistics

Variable
Mean Std. dev. 25th %ile Median 75th %ile
(1) (2) (3) (4) (5)

RPRO 0.0885 0.1672 0.0035 0.0362 0.1126
PRO 0.1465 0.3817 −0.0293 0.0729 0.2427
FINANCE 0.0155 0.0187 0.0022 0.0107 0.0229
SIZE 5.6023 1.0425 4.9053 5.5607 6.2186
RSALE 1.0138 0.3143 0.9308 0.9948 1.0232
SOE 0.1679 0.3738 0 0 0
LAND 0.0420 0.0327 0.0174 0.0365 0.0586
ΔLANDloss −0.3945 1.7234 −0.4576 0.0161 0.2917
D_ΔLANDloss 0.7229 0.4476 0 1 1
D_ FISPRO 0.4998 0.5000 0 0 1
High_GI 0.5132 0.4998 0 1 1
PC 0.0320 0.1759 0 0 0
D_SWAGE 0.6138 0.4869 0 1 1
D_CHANGE 0.7876 0.4090 1 1 1
D_Before2002 0.7913 0.4064 1 1 1
D_TENURE_SAT 0.3669 0.4820 0 0 1
Treat_N 0.5015 0.5000 0 1 1
Post_N 0.5745 0.4944 0 1 1
Treat_FN 0.5171 0.4997 0 1 1
Post_FN 0.6453 0.4784 0 1 1
OFFICER_G 0.0167 0.2450 −0.0165 0.0040 0.0278
TAX AUDIT_G 0.2581 1.4795 −0.3130 −0.0424 0.3355
TEE 0.0001 0.0066 −0.0032 −0.0000 0.0029
L.ΔLANDloss_P −0.6181 2.4846 −0.6816 −0.2653 0.0496
INFLATION 0.0022 0.0301 −0.0195 0.0083 0.0255
ln(GDP) 17.9371 1.0865 17.2852 18.0514 18.6791
GDP_G 0.1442 0.0435 0.1162 0.1472 0.1746
IND1 12.7403 6.5163 8.90 12.75 16.60
IND2 47.1257 8.0432 43.10 48.70 52.80
UNEMPLOYMENT 3.7284 0.6884 3.40 3.80 4.17

Notes. This table reports the summary statistics for variables used in the main analyses. Variable definitions
are provided in Appendix A. %ile, percentile.
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The results on the control variables are mostly con-
sistent with our expectations. A firm’s incentive to
avoid tax should be negatively associated with its fi-
nancial performance. This is supported by the signifi-
cantly positive coefficient on the interaction between
sales and imputed profit. Moreover, the coefficients
on the interaction between firm size and imputed
profit are significantly negative, suggesting that larger
firms are more likely to avoid corporate tax.

4.3. Identification Tests
Although the OLS regression results support our hy-
pothesis, they should be interpreted with caution.
There might be omitted variables in our model specifi-
cation, which could result in an endogeneity problem
if these variables are correlated with both dependent
and independent variables in our model. For instance,

booming local economic conditions may affect land
sales revenue and tax enforcement intensity simulta-
neously. Moreover, the imputed profit and the land
finance variables in our model are likely to be mea-
sured with error, which would make the OLS estimates
biased and inconsistent. To circumvent these concerns,
we adopt the following identification approaches.

4.3.1. The North Korean Nuclear Test. We first exam-
ine the impact of the 2006 North Korean nuclear test
on the corporate tax avoidance of Chinese firms us-
ing a DID estimation.9 Because the test took place
only approximately 100 kilometers (62 miles) from
the China–North Korea border, tremors from the ex-
plosion spread into northeastern China, raising con-
siderable anxieties about possible injuries to citizens
as well as long-run contamination of the air, water,

Table 2. Baseline Regressions

Variable

DV � RPRO

(1) (2) (3) (4) (5) (6) (7)

PRO 0.1767*** −0.0024 0.1689*** 0.0005 −0.0013 −0.0175 −0.0173
(20.53) (−0.14) (20.85) (0.03) (−0.08) (−0.89) (−0.88)

ΔLANDloss −0.0010* −0.0006 −0.0005
(−1.78) (−1.26) (−1.22)

PRO × ΔLANDloss 0.0114*** 0.0072*** 0.0063***
(7.06) (4.87) (4.42)

D_ΔLANDloss −0.0026 −0.0022
(−0.95) (−0.86)

PRO × D_ΔLANDloss 0.0217** 0.0193**
(2.42) (2.17)

PRO × FINANCE 1.5334*** 1.5399*** 1.5097*** 1.5302*** 1.5009***
(8.44) (8.51) (8.50) (8.54) (8.52)

PRO × SIZE −0.0069** −0.0071*** −0.0071*** −0.0072*** −0.0072***
(−2.54) (−2.64) (−2.65) (−2.69) (−2.70)

PRO × RSALE 0.2389*** 0.2380*** 0.2384*** 0.2381*** 0.2386***
(17.53) (17.45) (17.44) (17.56) (17.55)

PRO × SOE −0.0135 −0.0087 −0.0081 −0.0093 −0.0086
(−1.43) (−0.92) (−0.88) (−1.03) (−0.97)

FINANCE −0.2450** −0.2463** −0.2343** −0.2454** −0.2334**
(−2.55) (−2.57) (−2.46) (−2.56) (−2.45)

SIZE −0.0003 −0.0002 −0.0003 −0.0002 −0.0003
(−0.37) (−0.30) (−0.35) (−0.30) (−0.34)

RSALE 0.1001*** 0.0991*** 0.0968*** 0.0992*** 0.0969***
(17.82) (17.83) (17.85) (17.89) (17.93)

SOE −0.0426*** −0.0430*** −0.0417*** −0.0431*** −0.0417***
(−22.00) (−22.06) (−21.94) (−22.07) (−21.94)

Constant 0.0626*** −0.0514*** −0.0055 −0.0508*** −0.0446*** −0.0485*** −0.0425***
(49.62) (−5.63) (−0.77) (−5.56) (−4.61) (−5.22) (−4.31)

Industry FE No Yes Yes Yes No Yes No
Year FE No Yes Yes Yes No Yes No
Ind × Year FE No No No No Yes No Yes
City FE Yes Yes Yes Yes Yes Yes Yes
Observations 687,908 687,908 687,908 687,908 687,908 687,908 687,908
Adj. R2 0.2701 0.3743 0.3318 0.3747 0.3810 0.3747 0.3810

Notes. This table presents the baseline regression results under different specifications. Columns (1)–(5) present the results using ΔLANDloss as
the independent variable, whereas columns (6) and (7) use D_ΔLANDloss as the independent variable. Reported in parentheses are T-statistics
based on robust standard errors clustered at the city level. Variable definitions are provided in Appendix A. DV, dependent variable; FE, fixed
effects.

***, **, and * represent significance at the 0.01, 0.05, and 0.10 levels, respectively.
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and soil. As a consequence, the test had an adverse
impact on housing markets in northeastern China,
especially in cities near to the China–North Korea
border. In Panel A of Table 3, we define cities in the
three northeastern provinces (Jilin, Heilongjiang,
and Liaoning) as our treatment group, and we select
the control group with two procedures. First, we em-
ploy the nearest matching in terms of city-level char-
acteristics, including TRANSFER (percentage of total

budgetary spending in a province funded by inter-
governmental transfer), INCOME_D (revenue share
of subprovincial governments in a province), EX-
PENSE_D (expenditure share of subprovincial gov-
ernments in a province), TENURE (a provincial
party secretary’s accumulated time in office by the
end of that year), IND2 (the secondary industry ra-
tio), IND3 (the tertiary industry ratio), ln(GDP_Per)
(the logarithm of GDP per capita), GDP_G (the

Table 3. North Korean Nuclear Test

Panel A: Effects of North Korean nuclear test on tax avoidance

Variable

DV � RPRO

Subsamples Full sample

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

PRO −0.0087 0.1046*** −0.0085 0.1044*** 0.0688*** 0.0694***
(−0.27) (3.49) (−0.27) (3.49) (3.05) (3.09)

PRO × Post_N 0.0488*** −0.0007 0.0465*** −0.0037 0.0025 −0.0016
(5.54) (−0.09) (5.20) (−0.47) (0.33) (−0.21)

Post_N −0.0416 −0.0033 −0.0295
(−1.07) (−0.17) (−1.24)

PRO × Treat_N × Post_N 0.0438*** 0.0463***
(3.72) (3.95)

PRO × Treat_N, Post_N × Treat_N CONTROLLED

Other control variables Yes Yes Yes Yes Yes Yes
Year FE Yes Yes No No Yes No
Industry FE Yes Yes No No Yes No
Ind × Year FE No No Yes Yes No Yes
City FE Yes Yes Yes Yes Yes Yes
Observations 16,380 16,284 16,380 16,284 32,664 32,664
Adj. R2 0.3043 0.3876 0.3126 0.3887 0.3452 0.3485

Panel B: Parallel trend tests of North Korean nuclear test

Variable DV � RPRO

(1) (2)

PRO 0.0878*** 0.0860***
(3.79) (3.72)

PRO×Treat_N × Year_2006 0.0071 0.0059
(0.52) (0.44)

PRO × Treat_N × Year_2007 0.0771*** 0.0779***
(5.24) (5.29)

PRO × Treat_N × Year_2008 0.0278* 0.0307*
(1.65) (1.83)

Other control variables Yes Yes
Year FE Yes No
Industry FE Yes No
Ind × Year FE No Yes
City FE Yes Yes
Observations 32,664 32,664
Adj. R2 0.3464 0.3495

Notes. This table presents the results using the North Korean nuclear test that occurred on October 9, 2006, as an exogenous shock to land
transfer revenue. Panel A examines the effect of the nuclear test on corporate tax avoidance using a matched sample. We define firms located in
northeast China (Jilin Province, Heilongjiang Province, and Liaoning Province) as the treatment group, and we select a control group using a
two-step matching process according to city- and firm-level characteristics. Post_N equals 1 for the years 2007 and 2008 and 0 for the years 2005
and 2006. Panel B presents the parallel trend results. The indicator variables Year_2006, Year_2007, Year_2008 flag the years 2006, 2007, and 2008,
respectively. Reported in parentheses are T-statistics based on robust standard errors clustered at the firm level. Variable definitions are
provided in Appendix A. DV, dependent variable; FE, fixed effects.

*** and * represent significance at the 0.01 and 0.10 levels, respectively.
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growth rate of GDP), INVEST (the proportion of lo-
cal investment), and DEFICIT (the local government
expenditures minus revenues, then divided by local
revenues), measured in the year 2006. Next, for each
firm in the treatment city, we select a firm from the
control city using the nearest matching (without re-
placement) based on firm covariates that are used in
the main regression. Post_N is a dummy variable
that equals 1 for the years 2007 and 2008 and 0 for
the years 2005 and 2006. In line with our expectation,
we find that the tax avoidance of treatment group
firms significantly declines following the nuclear
test. However, firms in the control group do not ex-
perience a significant change in tax avoidance. As
shown in columns (5) and (6), the impact of the nu-
clear test on tax avoidance is significantly different
between the treatment and control groups.10

To verify the parallel trend assumption, we include
three indicators: Year_2006 (a dummy variable that
equals 1 for the year 2006), Year_2007 (a dummy vari-
able that equals 1 for the year 2007), and Year_2008 (a
dummy variable that equals 1 for the year 2008), and
we interact them with PRO × Treat_N. The results are
reported in Panel B of Table 3. In line with the parallel
trend assumption, the coefficient on the triple interac-
tion term PRO × Treat_N × Year_2006 is insignificant,
but the coefficients on both PRO × Treat_N × Year_2007
and PRO × Treat_N × Year_2008 are significantly
positive.

To further validate that the nuclear test provides
an appropriate setting for a DID analysis, we conduct
a placebo test by randomly choosing a group of

pseudo-treatment and pseudo-control firms. We re-
peat this procedure 1,000 times. Figure 1(a) illustrates
the results. The mean coefficient estimated in the pla-
cebo test (−0.0003) is substantially smaller than the
magnitude of the actual coefficient estimated from the
main test (0.0438), suggesting that the observed im-
pact of the nuclear test on corporate tax avoidance is
not spurious. In addition, we plot the average loga-
rithms of local land prices and GDP for the treatment
and control cities surrounding the nuclear test. Figure
A1(a) in the online appendix depicts the trends in lo-
cal land prices and shows that the two lines exhibit a
parallel trend before the nuclear test. However, fol-
lowing the test, the line representing the treatment
group experiences a downward trend. When it comes
to Figure A1(b) (in the online appendix), which illus-
trates the trends in local GDP, the two lines maintain
a similar pattern in both pre- and posttest periods.
This suggests that the impact of the nuclear test on tax
avoidance is unlikely to be driven by changes in local
economic fundamentals.

4.3.2. The Fukushima Nuclear Accident. The Fukushi-
ma nuclear accident (FNA) was triggered by the 2011
Tōhoku earthquake and tsunami off the coast of
Japan. It was the most severe nuclear accident to have
happened since the Chernobyl disaster of 1986 and
caused not only massive damage to the Japanese econ-
omy but also public concerns in many other countries,
and especially negative effects to housing markets lo-
cated near nuclear power plants (see, e.g., Bauer et al.
(2017) for Germany, Fink and Stratmann (2015) for the

Figure 1. (Color online) Placebo Tests
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Notes. These figures show histograms of the coefficients on PRO× Treat × Post from bootstrap simulations of themodel in Table 2. For each itera-
tion, we draw a random sample of firms (the number is the same as the number of actual treated firms under each shock) as the “pseudo treat-
ment group,” and the rest of the pool are used as the “pseudo control group.” On the basis of these “pseudo” treatment and control groups, we
reestimate column (4) of Table 2 and save the coefficients on PRO × Treat × Post. We repeat this procedure 1,000 times. Figures (a) and (b) report
the distribution of the coefficients for the North Korean nuclear test and Fukushima nuclear accident, respectively.
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United States, Zhu et al. (2016) for China, and Ando
et al. (2017) for Sweden, among others). In particular,
Zhu et al. (2016) find that the accident had a varied
impact on land markets in China. More precisely,
land prices within 40 km of nuclear power plants in
China dropped by approximately 18% one month af-
ter the accident. However, the authors find no signifi-
cantly negative impact beyond that distance.

Following this line of research, we utilize the acci-
dent as a negative shock to Chinese land markets and
use a DID regression to estimate the impact of the
shock on corporate tax avoidance. Specifically, the
treatment group consists of cities within 40 km of any
nuclear plant in China, whereas the control group
comprises cities that are 40–200 km away from nuclear
plants but from the provinces adjacent to the treated
cities. We obtain the data on nuclear power plants in
China from the World Nuclear Association, an inter-
national organization with members from various
nuclear-related industries. To rule out confounding ef-
fects associated with housing purchase restriction po-
lices (HPRP), we exclude cities that adopted HPRP in
2011 from our sample. Moreover, because the FNA
had a short-run effect on land markets (Zhu et al.
2016), we focus on a narrow window (i.e., two years
before and two years after the accident). We define a
dummy variable, Post_FN, that equals 1 for the years
2011 and 2012 and 0 for the years 2009 and 2010.

Panel A of Table 4 shows that the coefficients on
the interaction term PRO × Post_FN are significantly
positive for the treatment group, suggesting a lower
level of tax avoidance following the FNA. However,
we do not find similar results for the control group.
These findings reaffirm that deteriorating land reve-
nue makes corporate tax avoidance less likely. To
verify the parallel trend assumption, we include
three indicators: Year_2010 (a dummy variable that
equals 1 for the year 2010), Year_2011 (a dummy vari-
able that equals 1 for the year 2011), and Year_2012 (a
dummy variable that equals 1 for the year 2012), and
we interact them with PRO × Treat_FN. The results re-
ported in Panel B show that the parallel trend as-
sumption indeed holds; that is, the coefficients on
the triple interaction term PRO × Treat_FN × Year_2010
are insignificant, but the coefficients on both PRO ×
Treat_FN × Year_2011 and PRO × Treat_FN × Year_2012
are significantly positive.

To further verify that the FNA provides an appro-
priate setting for our DID analysis, we conduct a
placebo test by randomly choosing a group of
pseudo-treatment and pseudo-control firms. We re-
peat this procedure 1,000 times. Figure 1(b) illus-
trates the results. The mean coefficient estimated in
the placebo test (−0.0002) is substantially smaller
than the magnitude of the actual coefficient estimat-
ed from the main test (0.1639), suggesting that the

observed impact of the FNA on corporate tax avoid-
ance is unlikely to be driven by chance. Again, we
plot the average logarithms of local land prices and
GDP for treatment and control cities surrounding
the FNA. Figure A1 (c) in the online appendix illus-
trates the trends in land prices. The two lines trend
closely in parallel in the years before the accident,
whereas the line representing treatment firms be-
gins to trend downward following the event. In a
similar vein, we plot the trends of local GDP be-
tween the two groups in Figure A1(d) (in the Online
Appendix). The two lines trend in parallel in both
pre- and postevent periods, suggesting that local
economic fundamentals were not affected by the
FNA.11

4.4. Other Robustness Checks
4.4.1. An Alternative Explanation: Budgetary Pres-
sure. An alternative explanation for the relationship
between land sales revenue losses and corporate tax
avoidance is that local governments’ budgetary defi-
cits in the previous year can lead to more aggressive
land sales in the following year. As such, higher
land transfer revenue in the current year could re-
flect an improvement in the local government’s bud-
getary pressure in the previous year. As such, the
local governments have less incentive to intensify
tax enforcement (Deng et al. 2012, Hsu et al. 2017). In
this subsection, we assess the validity of this alterna-
tive explanation using multiple approaches.12

We begin by testing the impact of budgetary deficits
on land supply and land revenue. We use two meas-
ures for land supply: LANDsupply (the logarithm of the
total floor space sold by governments in each
prefecture-level city in each year) and ΔLANDsupply

(LANDsupply in year t minus LANDsupply in year t − 1).
We also use two proxies for land sale revenue losses:
ΔLANDloss (defined in Section 3.2) and D_Loss (� 1 if
ΔLANDloss is above 0 and otherwise 0). A higher value
of ΔLANDloss stands for a larger decline in land sales
revenue for the local government in year t. The inde-
pendent variable L.DEFICITbudget is the government
budget deficit in the previous year, measured as the
difference between budgetary expenditure and bud-
getary income in year t − 1, scaled by budgetary in-
come in year t − 1. Following prior research (e.g.,
Deng et al. 2012 and Hsu et al. 2017), we control for
the following variables: ln(Pop_Increase) (the logarithm
of the population increase), ln(GDP_per_Increase) (the
logarithm of the increase in GDP per capita), TENURE
(the length of the prefectural party secretary’s term),
TENURE_Square (the square of TENURE), IND2 (the
secondary industry ratio), and IND3 (the tertiary in-
dustry ratio). We also control for year and city fixed
effects and cluster standard errors at the city level.
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The regression results are reported in Online Ap-
pendix R2. We find that although the budget deficit in
the previous year is significantly positively associated
with land supply, it is insignificantly associated with
land transfer revenue. These results are largely consis-
tent with those reported in table 7 of Hsu et al. (2017).
It is conceivable that land sales revenue and land sup-
ply show different patterns because local govern-
ments may hoard land supply in order to gain higher
land sales revenue later (Du and Peiser 2014). The

insignificant relation between budget deficit and land
sales revenue could help mitigate the concern that the
relationship between local government land-sale fi-
nance and corporate tax avoidance is driven by the
local government budget deficit.

To further rule out the possible confounding effects
associated with the city-level determinants of land
revenue losses, we use the residual of the land reve-
nue losses (Residual ΔLANDloss), estimated from col-
umn (2) of Online Appendix R2, as the independent

Table 4. Fukushima Nuclear Accident

Panel A: Effects of Fukushima nuclear accident on tax avoidance

Variable

DV � RPRO

Subsamples Full sample

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

PRO −0.1099* −0.0499 −0.1213** −0.0442 −0.0781* −0.0768*
(−1.90) (−1.05) (−2.07) (−0.93) (−1.95) (−1.91)

PRO×Post_FN 0.1715*** 0.0145 0.1774*** 0.0102 0.0113 0.0108
(9.43) (1.29) (9.76) (0.89) (1.01) (0.95)

Post_FN −0.1578*** −0.1099** −0.0848**
(−3.69) (−2.08) (−2.27)

PRO × Treat_FN × Post_FN 0.1639*** 0.1754***
(8.46) (8.98)

PRO × Treat_FN, Post_FN × Treat_FN CONTROLLED

Other control variables Yes Yes Yes Yes Yes Yes
Year FE Yes Yes No No Yes No
Industry FE Yes Yes No No Yes No
Ind × Year FE No No Yes Yes No Yes
City FE Yes Yes Yes Yes Yes Yes
Observations 7,638 7,134 7,638 7,134 14,772 14,772
Adj. R2 0.4534 0.2160 0.4623 0.2197 0.3257 0.3284

Panel B: Parallel trend tests of Fukushima nuclear accident

Variable DV � RPRO

(1) (2)

PRO −0.0944** −0.0941**
(−2.30) (−2.29)

PRO × Treat_FN × Year_2010 0.0343 0.0255
(1.23) (0.93)

PRO × Treat_FN × Year_2011 0.0943*** 0.0911***
(3.31) (3.19)

PRO × Treat_FN × Year_2012 0.2189*** 0.2311***
(10.03) (10.44)

Other control variables Yes Yes
Year FE Yes No
Industry FE Yes No
Ind × Year FE No Yes
City FE Yes Yes
Observations 14,772 14,772
Adj. R2 0.3306 0.3334

Notes. This table presents the results using the 2011 Fukushima nuclear accident (FNA) as an exogenous shock to land transfer revenue. In Panel
A, we concentrate our analysis on areas within a 200-kilometer radius of the power plants, and Treat_FN is a dummy variable that equals 1 for
firms headquartered within 40 kilometers of a nuclear power plant and 0 for those headquartered within 40–200 kilometers. Post_FN equals 1 for
the years 2011 and 2012 and 0 for the years 2009 and 2010. In Panel B, we present the parallel trend results. The indicator variables Year_2010,
Year_2011, and Year_2012 flag the years 2010, 2011, and 2012, respectively. Reported in parentheses are T-statistics based on robust standard errors
clustered at the firm level. Variable definitions are provided in Appendix A. DV, dependent variable; FE, fixed effects.

***, **, and * represent significance at the 0.01, 0.05, and 0.10 levels, respectively.
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variable and repeat our main regression. Because
Residual ΔLANDloss is orthogonal to the known deter-
minants of land revenue losses, it measures the unex-
pected shocks to a city’s land sales revenue losses. A
larger value of the residual corresponds to a greater
loss in the land revenue. The results are reported in
Panel A of Online Appendix R3. Our main findings
continue to hold with this alternative independent
variable.

Moreover, we reestimate our main regression mod-
el using a propensity-score-matched sample. The pro-
cedure involves the following steps: First, we partition
the full sample into two groups based on the dummy
variable D_Loss, which equals 1 if ΔLANDloss is above
0 and otherwise 0. Second, we derive the propensity
scores from column (3) of Online Appendix R2 (i.e.,
the predicted value). We then implement nearest-
neighbor matching for each treatment city by selecting
a control city that has the closest propensity score in
the same year. Next, for each firm in the treatment
city, we select a firm in the control city (without re-
placement) that has the closest propensity score in
terms of firm-level covariates that are used in the
main regression.13 Finally, we repeat our main regres-
sion using the matched sample. This approach en-
sures that the treatment and control firms are largely
indistinguishable for a set of city- and firm-level
characteristics. This could greatly alleviate the con-
founding effects related to observable city and firm
heterogeneities. Panel B of Online Appendix R3
presents the regression results using the matched
sample. Our main inferences remain unchanged using
this alternative sample.

4.4.2. Alternative Sample and Measures of Land
Transfer Revenue Losses. We carry out a robustness
test using another restricted sample. In Online Appen-
dix R4, we show the results of removing firms located
in 4 municipalities (Beijing, Shanghai, Tianjin, and
Chongqing) and 15 subprovincial cities (Guangzhou,
Nanjing, Shenzhen, Wuhan, Shenyang, Xi’an, Cheng-
du, Jinan, Hangzhou, Harbin, Changchun, Dalian,
Qingdao, Xiamen, and Ningbo), because of the vast
differences between them and other cities. Our find-
ings remain unchanged under this sample restriction.

We also employ two alternative measures of land
transfer revenue losses and repeat our main regres-
sions. The first alternative is ΔLAND1loss (LAND1 in
year t − 1 minus LAND1 in year t, divided by LAND1

in year t − 1), where LAND1 is defined as state-owned
land transfer revenue divided by local fiscal revenue.
The second alternative is ΔLAND2loss (LAND2 in
year t − 1 minus LAND2 in year t, divided by LAND2

in year t − 1), where LAND2 is defined as state-owned
land transfer revenue divided by the fiscal expenditure
of the whole city. The results are reported in Online

Appendix R5 and remain qualitatively unchanged rel-
ative to the main results.

4.4.3. Adding Potential Omitted Variables. We also
conduct a battery of robustness tests using alternative
specifications, the results of which are presented in On-
line Appendix R6. For column (1), we add some other
firm characteristics that may influence the difference
between imputed profit and real profit, which include
inventory scaled by total assets (INVENTORY), current
depreciation scaled by total assets (DEPRECIATION),
current liabilities scaled by total assets (LIA), and ad-
ministrative expenses scaled by total assets (ADMIN).
We add them and their interactions with imputed prof-
its into the model. On top of these firm characteristics,
we further add some city-level control variables in the
next three columns. Specifically, in column (2), we add
local GDP growth (GDP_G) and its interaction with im-
puted profit, reflecting potential regional influencing
factors. In column (3), we include GDP and its interac-
tion with imputed profit. In column (4), we control for
the real profit in the previous year (lag.RPRO) and its
interaction with PRO, given that a higher reported
profit indicates a higher tax payment, implying it will
be more difficult to shelter tax fees in the following
year. As predicted, the coefficients on lag.RPRO and
PRO × lag.RPRO are significantly positive at the 1%
level. In columns (5) and (6), we separately control for
pollution (POLLUTION) and unemployment (UNEM-
PLOYMENT) to reflect the interplay between social
and financial performance. In column (7), we include
all the above-mentioned additional control variables in
the regression. After controlling for these factors, the
coefficients on our key variables remain qualitatively
unaffected, suggesting that our findings hold true un-
der these robustness checks.

5. Cross-Sectional Analyses and
Channel Tests

5.1. Cross-Sectional Analyses
5.1.1. The Moderating Effect of Government Motiva-
tion and Intervention. Thus far, our findings have
suggested that local governments tend to tighten tax
enforcement when they have suffered a land revenue
loss. If this argument holds, it is reasonable to expect
this effect to be more pronounced for firms in jurisdic-
tions with a greater dependence on land finance. To
test this conjecture, we use the averaged ratio of land
sales revenue to local GDP in the past three years to
capture the land finance dependence. We partition
our sample into two subsamples based on the median
of the land finance dependence measure, and then we
repeat the main regression analysis for those two
groups separately. The results are reported in Panel A
of Table 5. Indeed, we find that the mitigating effect of
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land revenue losses on corporate tax avoidance is
significantly stronger for the group with higher land
finance dependence, for which tax enforcement inten-
sity is more sensitive to changes in land sales revenue.

In addition to the dependence on land finance, the
extent to which the local government intervenes in the
market also plays a role in the relationship between

land finance and corporate tax avoidance. A higher
level of government intervention implies that the local
government is more likely to make use of tax policies
to fulfill its fiscal objectives. As such, we expect the
mitigating effect of land revenue losses on tax avoid-
ance to be stronger for firms in regions with a higher
degree of government intervention. There is a large

Table 5. Moderating Effect of Government Motivation and Intervention

Panel A: Moderating effect of land finance dependence

Variable

DV � RPRO

D_FISPRO � 1 D_FISPRO � 0 D_FISPRO � 1 D_FISPRO � 0

PRO × ΔLANDloss 0.0289** 0.0073*** 0.0279** 0.0062***
(2.44) (3.43) (2.36) (2.97)

p-Value for equality test 0.0194** 0.0194**
Other control variables Yes Yes Yes Yes
Year FE Yes Yes No No
Industry FE Yes Yes No No
Ind × Year FE No No Yes Yes
City FE Yes Yes Yes Yes
Observations 309,709 310,005 309,709 310,005
Adj. R2 0.3443 0.4275 0.3476 0.4338

Panel B: Moderating effect of government intervention

Variable DV � RPRO

High_GI � 1 High_GI � 0 High_GI � 1 High_GI � 0

PRO × ΔLANDloss 0.0072*** 0.0057* 0.0063*** 0.0052*
(4.28) (1.96) (3.83) (1.86)

p-value for equality test 0.0162** 0.0159**
Other control variables Yes Yes Yes Yes
Year FE Yes Yes No No
Industry FE Yes Yes No No
Ind × Year FE No No Yes Yes
City FE Yes Yes Yes Yes
Observations 353,052 334,856 353,052 334,856
Adj. R2 0.3996 0.3462 0.4054 0.3528

Panel C: Moderating effect of political connection

Variable DV � RPRO

PC � 1 PC � 0 PC � 1 PC � 0

PRO × ΔLANDloss −0.0025 0.0070*** −0.0015 0.0062***
(−0.27) (4.73) (−0.15) (4.27)

p-Value for equality test 0.0785* 0.0534*
Other control variables Yes Yes Yes Yes
Year FE Yes Yes No No
Industry FE Yes Yes No No
Ind × Year FE No No Yes Yes
City FE Yes Yes Yes Yes
Observations 21,986 665,922 21,986 665,922
Adj. R2 0.3793 0.3757 0.3815 0.3821

Notes. This table presents the results for the moderating effect of government motivation. In Panel A, we investigate the moderating effect
of government dependence on land finance. D_FISPRO is a dummy variable that equals 1 if the average of LAND in the past three years is
above the sample median and 0 otherwise. In Panel B, we present the results conditional on the degree of government intervention,
measured by the marketization index constructed by Wang et al. (2016). High_GI is a dummy variable that equals 1 if the index of “the
relationship between the government and market” is below the sample median and 0 otherwise. In Panel C, we examine the moderating
effect of political connections. PC equals 1 if the firm’s registered city is the incumbent provincial leader’s birthplace or the former study
place and 0 otherwise. The coefficients on PRO and ΔLANDloss are omitted for brevity. The Wald test provides the one-sided p-values
for testing whether the coefficient on PRO × ΔLANDloss differs significantly between the two subsamples. Reported in parentheses are
T-statistics based on robust standard errors clustered at the city level. Variable definitions are provided in Appendix A. DV, dependent
variable; FE, fixed effects.

***, **, and * represent significance at the 0.01, 0.05, and 0.10 levels, respectively.
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variation in institutional environments and government
interventions across different regions in China (e.g., Al-
len et al. 2005 and Agarwal et al. 2018). Following prior
literature (e.g., Wang et al. 2008), we use the National
Economic Research Institute (NERI) Index of Marketiza-
tion of China’s provinces, constructed by Wang et al.
(2016), to capture the level of government intervention.
A lower index stands for a higher level of intervention.
A province-year is classified as having higher (lower)
government intervention if the index of “the relation-
ship between the government and market” is below
(above) the sample median. As can be seen in Panel B
of Table 5, the coefficients on PRO × ΔLANDloss are sig-
nificantly positive for the high-intervention group but
marginally significant for the low-intervention group.
The difference in the coefficient is also statistically sig-
nificant at the 5% level. To sum up, the results reported
in Table 5 provide supportive evidence that local offi-
cials’ incentives to strengthen tax regulation and raise
revenue from alternative sources when facing a fiscal
squeeze tend to be amplified when the fiscal revenue of
the local government is more dependent on land fi-
nance and when the local government can intervene in
the market to a larger extent.

The extant research has shown that political connec-
tions have a “buffering” effect; that is, firms can em-
ploy their political capital to shield themselves from
unwanted political interference or unfavorable regula-
tions (Zhang et al. 2016). Following this line of reason-
ing, politically connected firms are expected to have
stronger resistance to stringent tax enforcement than
their unconnected counterparts. We measure political
connection using the geographical connection between
firms and provincial political leaders, following Faccio
and Parsley (2009). Specifically, the political connec-
tion variable is a dummy variable that takes the value
of 1 if the firm’s registered city is the incumbent pro-
vincial leader’s birthplace or the former study place
and 0 otherwise.14 As reported in Panel C of Table 5,
the coefficients on PRO × ΔLANDloss are significantly
positive for the unconnected firms but insignificant for
the connected firms. This result is consistent with the
buffering effect of political connection.

5.1.2. The Moderating Effect of Promotion Incentives
of Political Leaders. Since the economic reforms start-
ing in 1979, the evaluation criterion for government of-
ficials has shifted from political conformity to economic
performance, in addition to competence-related indica-
tors (Li and Zhou 2005). Officials who are younger and
have a better record of administrative management are
prioritized in terms of promotion. As discussed earlier,
land transfer revenue losses will compromise the abili-
ty of local governments to finance local services and
promote economic growth, which will have adverse
impacts on local officials’ promotion prospects. This

will be especially important for officials with strong in-
centives to gain promotion. To empirically test this pre-
diction, we use three measures for political leaders’
promotion incentives. Empowered with decision-
making rights on key political and economic matters,
the Communist Party Committee Secretary (party sec-
retary) is the de facto “first-in-command” official with-
in a jurisdiction. Therefore, we define political leaders
as party secretaries (Persson and Zhuravskaya 2011,
Chen and Kung 2016). Our first proxy is the age of the
municipal party secretary. According to the retirement
rule in the Communist Party, provincial leaders are re-
quired to retire at the age of 65 if they have not been
promoted to a higher position in the central govern-
ment by this time. In this study, we focus on the incen-
tives of government officials at the city level, who take
longer than provincial officials to be promoted to the
central government. To identify the promotion incen-
tives for such officials, we define a dummy variable
D_SWAGE, which equals 1 if the municipal party sec-
retary’s age is below 55 and 0 otherwise. Officials aged
under 55 are deemed to have stronger promotion in-
centives than older ones. Accordingly, we expect the
main effect to be more noticeable for firms under the
administration of officials younger than 55. This conjec-
ture is confirmed by the results reported in Panel A of
Table 6.

In a further analysis, we define promotion incen-
tives based on political cycles. In China, promotion
events are often visible and anticipated by govern-
ment officials. Piotroski et al. (2015) find that politi-
cians and their affiliated firms tend to suppress
negative information prior to the National Congress
of the Communist Party of China, leading to a higher
stock price crash risk afterward. This suggests that, to
contest for personal advancement within the political
structure, government officials have strong incentives
to window-dress economic performance, especially
before and after these political events. Likewise, to
better fund local services and boost economic growth,
officials are expected to strengthen tax enforcement
just prior to the end of their term. Panel B of Table 6
presents the regression results. We define a dummy
variable, D_CHANGE, which equals 1 if it is the year
of, the year before, or the year after the turnover of the
municipal party committee secretary and mayor and 0
otherwise. Our results show that the coefficient on
PRO × ΔLANDloss is significantly positive around the
time of official turnover. When it comes to other peri-
ods, the above-mentioned coefficient becomes insig-
nificant. Collectively, the results reported in Table 6
suggest that the incentives for local officials to
strengthen tax enforcement are augmented by their
career concerns and promotion incentives.

We further partition the domestic firms into SOEs
and non-SOEs. SOEs typically have multiple goals
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beyond profitability maximization, such as maintain-
ing social stability and undertaking risky investment
activities (e.g., Bai and Xu 2005 and Bai et al. 2006).
Moreover, the taxes of SOEs are an implicit dividend
to the controlling shareholder (i.e., the government).
To the extent that managers of SOEs face incentives to
prioritize the interests of the controlling shareholder,
it is reasonable to expect that SOEs are less likely to
engage in tax avoidance than their non-SOE counter-
parts. This is also what Bradshaw et al. (2019) find.
Following this line of reasoning, we expect that the
mitigating effect of local land revenue losses on tax
avoidance will be stronger for non-SOEs than for
SOEs. Online Appendix R7 provides evidence consis-
tent with our prediction.

5.2. Testing the Mechanism of Tax Enforcement
5.2.1. The Effect of Land Revenue Losses on Tax
Enforcement. We argue that land transfer revenue
losses decrease corporate tax avoidance through

enhanced tax enforcement/collection. In this subsec-
tion, we seek to provide direct evidence of this chan-
nel. Following Lin et al. (2018), we first use the
growth in the number of local tax officers as a surro-
gate for tightness of tax enforcement. Because one of
the major roles played by tax officers is to identify
and combat tax evasion, higher growth in the num-
ber of tax officers is expected to be associated with a
higher level of tax enforcement. We manually collect
the number of provincial tax officers from the China
Tax Audits Yearbook, which is published annually by
the State Administration of Taxation (SAT, akin to
the Internal Revenue Service). Then, we calculate its
annual growth rate (OFFICER_G). Besides this, as
our second measure of tax enforcement, we capture
regional tax enforcement intensity as the annual
change in the number of firms audited by the provin-
cial tax authority (TAX AUDIT_G). Finally, we follow
extant studies (e.g., Lotz and Morss 1967, Mertens
2003, and Xu et al. 2010) and estimate the local tax

Table 6. Moderating Effect of Promotion Incentives

Panel A: Promotion incentives measured by age of government officials

Variable

DV � RPRO

D_SWAGE � 1 D_SWAGE � 0 D_SWAGE � 1 D_SWAGE � 0

PRO × ΔLANDloss 0.0083*** 0.0045 0.0074*** 0.0038
(5.44) (1.44) (5.07) (1.22)

p-Value for equality test 0.0256** 0.0292**
Other control variables Yes Yes Yes Yes
Year FE Yes Yes No No
Industry FE Yes Yes No No
Ind × Year FE No No Yes Yes
City FE Yes Yes Yes Yes
Observations 422,227 265,681 422,227 265,681
Adj. R2 0.3933 0.3833 0.3997 0.3891

Panel B: Moderating effect of political cycles

Variable DV � RPRO

D_CHANGE � 1 D_CHANGE � 0 D_CHANGE � 1 D_CHANGE � 0

PRO × ΔLANDloss 0.0100*** −0.0105 0.0089*** −0.0108
(4.84) (−1.35) (4.47) (−1.42)

p-Value for equality test 0.0715* 0.0642*
Other control variables Yes Yes Yes Yes
Year FE Yes Yes No No
Industry FE Yes Yes No No
Ind × Year FE No No Yes Yes
City FE Yes Yes Yes Yes
Observations 371,792 100,274 371,792 100,274
Adj. R2 0.3928 0.4070 0.3991 0.4158

Notes. This table presents the results conditional on local government officials’ promotion incentives. In Panel A, we use the ages of
government officials to capture their promotion opportunities. D_SWAGE is a binary variable that equals 1 if the municipal party
secretary’s age (SWAGE) is less than 55 and 0 otherwise. In Panel B, we use the officials’ relative age advantage to measure their
promotion likelihood. In Panel B, we regress the model conditional on national political cycles. D_CHANGE is a binary variable that
equals 1 if it is the same year as or the year before or after the change of municipal party committee secretary and mayor and 0 otherwise.
The coefficients on PRO and ΔLANDloss are omitted for brevity. The Wald test provides the one-sided p-value for testing whether
the coefficient on PRO × ΔLANDloss differs significantly between the two subsamples. Reported in parentheses are T-statistics based
on robust standard errors clustered at the city level. Variable definitions are provided in Appendix A. DV, dependent variable; FE,
fixed effects.

*** and ** represent significance at the 0.01 and 0.05 levels, respectively.
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enforcement efforts (TEE) using the following regres-
sion model:

Ti,t

GDPi,t
� α0 + α1ln(GDP)i,t + α2IND1i,t + α3IND2i,t + εi,t,

(3)

where, for province i and year t, T is the total tax
income; ln(GDP) is the logarithm of provincial per
capita GDP; and IND1 and IND2 stand for the contri-
butions of primary and secondary industry to provin-
cial GDP, respectively. In Equation (3), the ratio of tax
revenue to GDP is posited to be a function of both tax
capacity and tax effort. The predicted value of T/GDP
captures tax capacity, and therefore the residual re-
flects tax effort. We regress each tax enforcement
measure (OFFICER_G, TAX AUDIT_G, and TEE) on
one-year-lagged land transfer revenue losses at the
province level. Consistent with our expectation, the
results presented in Table 7 show that a loss in land
transfer revenues is positively associated with local
tax enforcement.

5.2.2. Cross-Sectional Variation Tests. We also per-
form several cross-sectional variation tests condi-
tioned on tax enforcement measures. The idea is that
if tax enforcement is the channel for reduced tax
avoidance, we should observe that the impact of land

transfer revenue losses on corporate tax avoidance is
more pronounced for firms subject to more stringent
tax enforcement. We first separate the full sample into
high- and low-growth subsamples based on the tax
enforcement conditions. We define a dummy variable,
D_OFFICER_G, that equals 1 if the ratio of OFFI-
CER_G in the current year to the average value of that
variable in the previous two years is above the median
(i.e., the high-growth group) and 0 otherwise. We
then repeat the main regression separately for the two
subsamples and present the results in Panel A of On-
line Appendix R8. The results show that, regardless of
which fixed effects are included, the role of land reve-
nue losses in reducing corporate tax avoidance is
more pronounced in the areas with higher growth in
the number of tax officers. This suggests a comple-
mentary effect of land finance and tax officers in curb-
ing tax misconduct.

Moreover, we partition the full sample into high-
and low-tax-effort subsamples, based on the median of
TEE. We define a dummy variable, D_TEE, which
equals 1 if TEE is above the sample median and 0 oth-
erwise. The results of the subsample analysis are re-
ported in Panel B of Online Appendix R8. Once again,
the impact of land revenue losses on corporate tax
avoidance is stronger in the jurisdictions with a higher
level of tax effort. This finding is not sensitive to the in-
clusion of control variables and various fixed effects.

Table 7. Effects of Land Transfer Revenue Losses on Tax Enforcement

Variable
OFFICER_G TAX AUDIT_G TEE

(1) (2) (3)

L.ΔLANDloss_P 0.0081*** 0.2334* 0.0002**
(2.92) (1.96) (2.29)

INFLATION −2.7733* 1.9034 −0.0436
(−1.81) (0.12) (−0.91)

ln(GDP) −0.2647 1.4025 0.0012
(−1.20) (1.35) (0.16)

GDP_G 0.9798* −2.5493 −0.0012
(1.67) (−0.78) (−0.06)

IND1 −0.0050 −0.0351 −0.0001
(−0.59) (−0.90) (−0.27)

IND2 0.0021 −0.0108 0.0000
(1.12) (−0.54) (0.11)

UNEMPLOYMENT −0.0352 −0.4941 −0.0058**
(−1.04) (−0.62) (−2.30)

Year FE Yes Yes Yes
Province FE Yes Yes Yes
Observations 289 130 334
Adj. R2 0.1647 0.3054 0.1942

Notes. This table presents the results of the mechanism tests. Panel A examines the impact of land transfer revenue losses
on the tax enforcement of local governments. OFFICER_G is the growth in the number of officers in the local taxation
bureaus. TAX AUDIT_G is the year-to-year change in the number of tax audits. TEE is constructed using the residual of the
regression model, following Mertens (2003) and Xu et al. (2010). The term ΔLANDloss_P equals LAND_P in year t − 1 minus
LAND_P in year t, divided by LAND_P in year t − 1, where LAND_P is defined as state-owned land transfer revenues
divided by local GDP at the province level. Reported in parentheses are T-statistics based on robust standard errors
clustered at the year level and province level. Variable definitions are provided in Appendix A. FE, fixed effects.

***, **, and * represent significance at the 0.01, 0.05, and 0.10 levels, respectively.
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Furthermore, following the methodology used in
Lin et al. (2018), we divide Chinese provinces into
four categories based on the degree of tax enforcement
intensity for the period 2003–2013. Firms in regions
with higher intensity are most likely to be audited,
confront a well-trained and skilled audit work force,
and face the toughest fines for underreporting. As
such, we define a dummy variable, Q_TEI, which
equals 1 for firms headquartered in the regions with
stronger enforcement intensity and 0 for firms in the
regions with lower intensity.15 The results, reported in
Panel C of Online Appendix R8, suggest that the role
of land revenue losses in reducing corporate tax
avoidance is more pronounced for firms in regions
with more stringent tax enforcement, consistent with
the mediating role played by tax enforcement in curb-
ing tax misconduct.

5.2.3. The 2002 Tax Collection Reform. A key premise
of our hypothesis is that tax enforcement can be intensi-
fied when the local government faces budget constraints
because of land revenue losses. As a consequence, cor-
porate tax avoidance behavior will become less likely.
Following this line of reasoning, firms whose taxes are
primarily collected by central government agencies
should be less sensitive to changes in local land sale rev-
enues. As such, these firms can be used as a placebo
sample to strengthen our identification.

In November 2001, China implemented a tax col-
lection reform on firms registered on or after January
1, 2002, which switched the responsibility for the
collection of corporate income taxes from the local
bureau to the state tax bureau. However, the tax
collection for firms registered before 2002 remained
unchanged. The reform is deemed a plausible shock
for firms because the final decision was not made
until November 2001. Thus, firms did not have suffi-
cient time to manipulate the timing of their registra-
tion (Cai et al. 2019). As a result of the reform, local
tax agencies lost substantial potential tax revenues
from firms registered in or after 2002. In order to
meet their targets for infrastructure and public serv-
ices, local governments will have inevitably intensi-
fied their tax enforcement on old firms following
the reform, particularly when suffering from fiscal
constraints.

We perform a placebo test by taking advantage
of the aforementioned tax collection reform. Specifi-
cally, we partition our sample into two subgroups:
one consisting of firms registered before 2002 and
the other consisting of firms registered in or after
2002. Then, we repeat our main regression using a
sample spanning from 2002 to 2007.16 We exclude
firms registered in Shanghai, where the local tax
bureau and the local office of SAT worked in a joint
office with the same director before the reform.

Thus, it is reasonable to expect that the tax collection
reform had a negligible impact on firms registered
in Shanghai. We expect to find little result, if any,
for firms registered in or after 2002 (i.e., our placebo
sample), whereas the results estimated based on
firms registered before 2002 should be consistent
with our main regression results. Panel A of Table 8
presents the results. Consistent with our expecta-
tion, the coefficient on the interaction term PRO ×
ΔLANDloss is insignificant for firms registered in
or after 2002 but remains significantly positive for
firms registered before 2002. This finding is robust
to the inclusion of control variables and various
fixed effects.

As mentioned earlier, the 2002 tax collection reform
had little impact on firms registered in Shanghai. As
such, we conduct a robustness test using those firms
as the control group. To alleviate the concern that
firms in Shanghai could be different from those in oth-
er cities in terms of a set of firm characteristics, we
perform propensity score matching again and match
each firm in Shanghai with a firm from another city in
the same year and industry, based on the closest pro-
pensity score, with a caliper width of 0.01. Panel B of
Table 8 presents the results. Take, for example, the
results reported in columns (1) and (2). For firms
registered in Shanghai, the coefficient on the triple in-
teraction term PRO × ΔLANDloss × D_Before2002 is
statistically insignificant, suggesting that the impact of
land revenue losses on tax avoidance does not vary
with the reform for those firms. However, for firms
registered in other cities, the impact of land revenue
losses on tax avoidance is significantly more pro-
nounced for firms whose taxes are collected by local
tax bureaus.

To gain further understanding of how the tax en-
forcement of local governments affects corporate tax
avoidance, we examine the impact of the indepen-
dence of local SAT directors on the relation between
a land revenue change and tax avoidance. When a
director stays too long in the local SAT office, he or
she will tend to have a closer relationship with the
local government and be more likely to have com-
promised independence in tax collection. As such,
we predict that the effect of land revenue on tax
avoidance will be stronger for firms in regions
where the local SAT directors have longer tenures in
office. To test our conjecture, we manually collect lo-
cal SAT directors’ personal information from the
websites of SAT as well as searching engines such
as Google and Baidu. We use private firms regis-
tered after 2002 (except those in Shanghai) to ensure
that all the firms are subject to tax enforcement from
the local SAT offices. Like in the previous tests, our
sample period is 2002–2007 to avoid confounding
effects associated with the 2008 corporate income
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tax reform. We separate the sample based on the
quartiles of the tenures of the local SAT directors;
D_TENURE_SAT equals 1 if the tenure of the SAT di-
rector is in the upper quartile and 0 if the tenure is
in the lower quartile. The results are reported in
Panel C. Consistent with our expectation, the results
show that the mitigating effect of land revenue

losses on tax avoidance is significantly more pro-
nounced for firms in regions where the local SAT di-
rectors have longer tenures in office. The findings of
Table 8 collectively reinforce our main inference
that the negative relation between land revenue
losses and tax avoidance is channeled through tight-
ened tax enforcement.17

Table 8. Mechanism Test Based on 2002 Tax Collection Reform

Panel A: Firms registered before and after 2002

Variable

DV � RPRO

D_Before2002 � 0 D_Before2002 � 1 D_Before2002 � 0 D_Before2002 � 1

PRO × ΔLANDloss −0.0005 0.0060*** −0.0005 0.0055***
(−0.12) (5.34) (−0.13) (4.94)

p-Value for equality test 0.0543* 0.0584*
Other control variables Yes Yes Yes Yes
Year FE Yes Yes No No
Industry FE Yes Yes No No
Ind × Year FE No No Yes Yes
City FE Yes Yes Yes Yes
Observations 71,900 71,911 71,900 71,911
Adj. R2 0.3802 0.3955 0.3818 0.3993

Panel B: Using firms registered in Shanghai as a control group

Variable DV � RPRO

Treat_SH � 1 Treat_SH � 0 Treat_SH � 1 Treat_SH � 0

PRO × ΔLANDloss × D_Before2002 −0.0283 0.0141* −0.0360 0.0133*
(−0.50) (1.85) (−0.62) (1.75)

p-Value for equality test 0.3449 0.0095***
Other control variables Yes Yes Yes Yes
Year FE Yes Yes No No
Industry FE Yes Yes No No
Ind × Year FE No No Yes Yes
City FE — Yes — Yes
Observations 20,174 17,757 20,174 17,757
Adj. R2 0.2694 0.3479 0.2708 0.3545

Panel C: Moderating effect of SAT director tenure

Variable DV � RPRO

D_TENURE_SAT � 1 D_TENURE_SAT � 0 D_TENURE_SAT � 1 D_TENURE_SAT � 0

PRO × ΔLANDloss 0.0256** −0.0028 0.0254* −0.0026
(2.13) (−0.50) (2.01) (−0.47)

p-Value for equality test 0.0187** 0.0253**
Other control variables Yes Yes Yes Yes
Year FE Yes Yes No No
Industry FE Yes Yes No No
Ind × Year FE No No Yes Yes
City FE Yes Yes Yes Yes
Observations 11,441 19,743 11,441 19,743
Adj. R2 0.2045 0.4712 0.2102 0.4711

Notes. This table examines the impact of the 2002 tax collection reform. The sample is from 2002 to 2007. In Panel A, D_Before2002 equals 1 if the
firm was established before 2002 and 0 otherwise. The number of firms established before 2002 is much larger than the number established after
2002. Thus, we match the sample using a one-to-one process based on firm characteristics (FINANCE, SIZE, RSALE, ADMIN, DEPRECIATION,
and INVENTORY). In Panel B, we use firms registered in Shanghai as the control group (Treat_SH � 1) and select the treatment group (Treat_SH
� 0) using a one-to-one matching process based on firm characteristics (FINANCE, SIZE, RSALE, ADMIN, DEPRECIATION, INVENTORY, and
LIA). In Panel C, we use the sample of firms established after 2002 (except those in Shanghai). The term D_TENURE_SAT equals 1 if the tenure of
the director of the local office of the SAT is in the upper quartile and 0 if it is in the lower quartile. The coefficients on PRO and ΔLANDloss are
omitted for brevity. The Wald test provides the one-sided p-value for testing whether the coefficient on PRO × ΔLANDloss is significantly
different between the two subsamples. Reported in parentheses are T-statistics based on robust standard errors clustered at the city level.
Variable definitions are provided in Appendix A. DV, dependent variable; FE, fixed effects.

***, **, and * represent significance at the 0.01, 0.05, and 0.10 levels, respectively.
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6. Conclusion
Motivated by a burgeoning literature on corporate tax
avoidance, we investigate an important yet underexa-
mined factor shaping firms’ tax behavior—namely,
land financing by local governments. Our results
show that deteriorations in land finance as a result of
land transfer revenue losses prevent Chinese industri-
al firms from engaging in more tax avoidance activi-
ties. In the cross-sectional variation analyses, we find
that the mitigating effect of land revenue losses on tax
avoidance is more noticeable among firms located in
regions where the local government is more depen-
dent on land finance, among firms in provinces with a
higher level of government intervention, and among
firms in jurisdictions where the local political leaders
have greater promotion incentives. However, the ef-
fect is moderated for politically connected firms. Our
results are robust to a battery of robustness checks
and alternative specifications. More important, our
findings reveal that tax enforcement serves as the
mechanism through which land finance affects corpo-
rate tax behavior.

Our study contributes in particular to the under-
standing of the impact of local government incentives
on corporate tax behavior. Moreover, our research has
wide implications for academics, investors, and policy
makers. For academics, a key message conveyed by
this study is that real estate market fluctuations may

have unintended consequences for industrial firms.
For investors who are interested in Chinese markets,
an awareness of the risks and benefits of government
intervention is necessary when making investment
decisions. For policy makers, especially those at the
national level, it is imperative they understand that,
although the relative performance evaluation system
may fuel economic growth, it has also created room
for local politicians to engage in horizontal tax compe-
tition by offering massive and unfair tax benefits to, or
imposing lenient tax regulations on, firms within their
jurisdictions.
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RPRO Pretax accounting profits divided by total assets
PRO Imputed profits divided by total assets, where imputed profit is

calculated as follows: PRO � Y – MED – FC – WAGE −
CURRD − VAT, where Y is the firm’s gross output, MED the
intermediate inputs, FC the financial charges (mainly interest
payments), WAGE the total wage bill, CURRD the amount of
current depreciation, and VAT the value-added tax

FINANCE Financial charges divided by firm’s total assets, which is a proxy
for the firm’s access to credit markets

SIZE Logarithm of number of employees
RSALE Sales divided by firm’s total output
SOE A binary variable set equal to 1 if the firm is a state-owned

enterprise and 0 otherwise
ADMIN Administrative expenses divided by total assets
DEPRECIATION Current depreciation of fixed assets divided by total assets
INVENTORY Inventory divided by fixed assets
LAND State-owned land transfer revenue divided by local GDP of

the city
ΔLANDloss Change (loss) in the state-owned land transfer revenue

proportion, which equals LAND in year t − 1 minus LAND in
year t, divided by LAND in year t − 1

D_ΔLANDloss A binary variable set equal to 1 if ΔLANDloss is above the sample
mean and 0 otherwise

Treat_N A binary variable set equal to 1 if the firm is located in
northeastern China (Jilin Province, Heilongjiang Province, or
Liaoning Province) and 0 for the control group using a two-
step matching process based on city- and firm-level
characteristics

Post_N A binary variable set equal to 1 for the years 2007 and 2008 and 0
for the years 2005 and 2006

Appendix. Variable Definitions
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Treat_FN A binary variable set equal to 1 for firms headquartered within 40
kilometers of a nuclear power plant and 0 for firms
headquartered within 100–200 kilometers

Post_FN A binary variable set equal to 1 for the years 2011 and 2012 and 0
for the years 2009 and 2010

Treat_Near A binary variable set equal to 1 if the distance between the focal
city and the nuclear power plant site is below the median and
0 otherwise

Treat_Distance Inverse of distance between the focal city and the nuclear power
plant site

TRANSFER Proportion of total budgetary spending in a province funded by
intergovernmental transfer

INCOME_D Revenue share of subprovincial governments in a province
EXPENSE_D Expenditure share of subprovincial governments in a province
TENURE A provincial party secretary’s accumulated time in office by the

end of that year
INVEST Proportion of local investment
DEFICIT Local government expenditures minus revenues, then divided by

local revenues
D_FISPRO A binary variable set equal to 1 if the average of LAND in the

past three years is above the sample median and 0 otherwise
High_GI A binary variable set equal to 1 if the index of “the relationship

between the government and market” is below the sample
median and 0 otherwise

PC A binary variable that equals 1 if the firm’s registered city is the
incumbent provincial leader’s birthplace or the former study
place in which he or she spent the most time during his or her
career and 0 otherwise

D_SWAGE A binary variable set equal to 1 if the municipal party committee
secretary’s age is below 55 and 0 otherwise

D_CHANGE A binary variable that equals 1 if it is the same year as or the
year before or after the change of municipal party committee
secretary and mayor and 0 otherwise

OFFICER_G Growth rate of the number of officers in local taxation bureaus
TAX AUDIT_G Year-to-year change in number of tax audits
TEE Tax enforcement level, which is constructed using the residual of

the regression model following Mertens (2003) and Xu et al.
(2010)

LAND_P State-owned land transfer revenue divided by local fiscal revenue
at the province level

ΔLANDloss_P Change (loss) in state-owned land transfer revenue proportion,
which equals LAND_P in year t − 1 minus LAND_P in year t,
divided by LAND_P in year t − 1

D_Before2002 A binary variable set equal to 1 if the firm was established before
2002 and 0 otherwise

Match A binary variable set equal to 1 if it is the matched sample using
a one-to-one matching process based on firm characteristics
(FINANCE, SIZE, RSALE, ADMIN, DEPRECIATION, and
INVENTORY) to balance the number of firms established
before 2002 or after 2002

Treat_SH A binary variable set equal to 1 if firms are registered in Shanghai
and 0 for firms selected using a one-to-one matching process
based on firm characteristics (FINANCE, SIZE, RSALE, ADMIN,
DEPRECIATION, INVENTORY, and LIA)

D_TENURE_SAT A binary variable set equal to 1 if the tenure of the director of the
local office of the State Administration of Tax is in the upper
quartile and 0 if it is in the lower quartile

INFLATION Inflation rate, which equals prices in year t minus prices in year
t − 1, divided by prices in year t − 1

ln(GDP) Logarithm of local GDP
GDP_G Growth rate of local GDP
ln(GDP_Per) Logarithm of GDP per capita
IND1 First industry ratio
IND2 Secondary industry ratio
IND3 Tertiary industry ratio
UNEMPLOYMENT Local unemployment ratio

Appendix. (Continued)
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Endnotes
1 The revenue generated by land finance can be fairly sizable. For
instance, revenue obtained from selling desert land for the building
of new towns in Cairo in 2007 accounted for approximately 10% of
total national government revenue in that year. Similarly, during
2006–2007, proceeds from a land sale in Mumbai carried out to fi-
nance a regional transportation project were equal to 3.5 times the
total value of municipal bonds issued by all local urban bodies and
local utilities in India in the previous decade (Peterson 2008).
2 Prior research has provided evidence consistent with political pro-
motion prospects motivating local officials to strengthen tax collec-
tion. For example, Liu et al. (2015) find that local officials tend to
tighten collection to generate immediate effects on fiscal revenue
during the early part of their term. Chen et al. (2021c) also find that
career-minded local officials are inclined to collect more taxes to ex-
pand fiscal expenditure.
3 In this way, our paper is also related to the broad housing market
and real estate finance literature (e.g., Deng 2014, Fu et al. 2015,
Agarwal et al. 2016, and Wu et al. 2016).
4 Land is also used as an important instrument of urban infra-
structure financing in developed countries. For instance, New
York City financed its first public buildings, including a ferry ter-
minal on the East River, by selling “water lots” that included land
frontage and water development rights. When Baron Haussmann
rebuilt Paris during the Second Empire, he used land as collateral
for borrowing to finance new roadways, water, natural gas, and
sewer lines (Peterson 2008).
5 Wu et al. (2016) show that the overall house price growth in China
is being driven by local land prices, not construction costs. For the
media attention, see Anderlini’s (2014) article in the Financial Times
and Economist (2016).
6 See Hunt (2012).
7 The NBS does not cover Chinese listed firms specifically, which
are grouped together with other firms under the mixed-ownership
category. Apart from the sample issue that was discussed in Section
1, we focus on unlisted firms because they are inherently different
from listed firms in terms of their information environment and
government support. On the one hand, unlike their unlisted peers,
listed firms must have their financial statements audited and must
make them publicly available. This creates less room for listed firms
to engage in tax avoidance. On the other hand, to the extent that lo-
cal governments rely on listed firms to attract equity capital and
reap the benefits of investments and economic growth, they bestow
massive government support, such as subsidies, preferential tax
treatments, and other financial concessions, on listed firms. There-
fore, listed firms have less need for tax avoidance than do their un-
listed counterparts.
8 As reported in their Table 2, the mean reported profit was 0.0515
and the mean imputed profit 0.1431 during 2000–2005.
9 North Korea has thus far conducted six nuclear tests. The first,
and also the most unpredictable, test took place on October 9, 2006.
North Korea notified China just 20 minutes before the test. Thus,
we focus only on the first nuclear test.
10 We further investigate the effect of the nuclear test taking into ac-
count the distance between the nuclear test site (Kilju County,
North Korea) and the shocked cities identified in Panel A of Table 3.
We calculate the geographic distance between each city and the
test site according to latitude and longitude. The longitude and lati-
tude information is manually collected from Google Earth. Then,
we separate the treatment group into two subsamples based on the
sample-median distance. The term Treat_Near equals 1 if the distance
is below the median and 0 otherwise. The results, reported in Panel
A of Online Appendix R1, show that the impact of the nuclear test
on tax avoidance is more pronounced for firms in cities closer to the

test site. Specifically, in columns (1) and (2) of Panel B, we interact
Treat_Near with PRO × Post_N and find that the coefficients on the
triple interaction term are significantly positive, consistent with
firms closer to the test site engaging in tax avoidance to a lesser ex-
tent following the nuclear test. In columns (3) and (4), we replace
Treat_Near with Treat_Distance, a continuous variable, computed as
the inverse of the distance between the focal city and the test site. A
larger value of Treat_Distance represents a shorter distance between
the two locations. Once again, the coefficients of the triple interac-
tion term PRO × Treat_Distance × Post_N are significantly positive.
11 In further analysis, we use the announcements of land auctions,
which set nationwide records for the highest land price per square
meter as plausibly exogenous shocks and perform a DID analysis
(Gu et al. 2019). In addition, we tackle the endogeneity issue by per-
forming a two-stage least squares estimation. The instrumental vari-
able is the housing demand shock, estimated using the structural
break approach of Charles et al. (2018). The results and related dis-
cussion are not presented for brevity.
12 We thank an anonymous reviewer for this comment.
13 Untabulated results show that the differences in the means of the
covariates between the two groups are mostly insignificant after
matching, indicating desirable matching outcomes.
14 The prior literature usually defines politically connected firms as
those whose CEO or chairman is currently serving or has formerly
served in the government or the military (e.g., Fan et al. 2007). How-
ever, because the CEO/chairman’s personal information is unavail-
able for unlisted firms, we can only use the geographical connection
as a proxy for political connection in this study.
15 Regions with stronger enforcement intensity (Q_TEI � 1) include
Shanxi, Anhui, Shanghai, Jiangxi, Shandong, Hubei, Hunan, Jilin,
Heilongjiang, Jiangsu, Henan, Chongqing, Sichuan, Shaanxi, and
Gansu. Regions with lower enforcement intensity (Q_TEI � 0) in-
clude Beijing, Tianjin, Hebei, Inner Mongolia, Liaoning, Zhejiang,
Fujian, Guangdong, Guangxi, Hainan, Guizhou, Qinghai, Ningxia,
and Yunnan.
16 The number of firms established before 2002 is much larger
than the number established after 2002. Thus, we match the
sample using a one-to-one matching based on firm characteristics
(FINANCE, SIZE, RSALE, ADMIN, DEPRECIATION, and INVEN-
TORY). Moreover, we end our sample in 2007 in this test to avoid
potential confounding effects caused by the 2008 corporate in-
come tax reform.
17 We also perform several cross-sectional variation tests based on
variables pertaining to firms’ tax avoidance incentives, including
market competition, firm size, and financial constraints. If the ob-
served impact of land finance on corporate tax avoidance is driven
by the change in governments’ tax enforcement rather than the
change in firms’ tax avoidance motivations, we should find that the
association between land finance and tax avoidance is largely un-
changed between firms with strong and weak tax avoidance incen-
tives. The results, reported in Online Appendix R9, are consistent
with our expectation, which helps rule out confounding effects as-
sociated with firms’ tax avoidance motivations.
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