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1. Introduction

This paper studies strategic corporate tax setietgavior among Chinese local
governments (referred to as provinces herein). fidleges to an interesting debate on
whether, to what extent, and through which chanloelsl governments in China have
the fiscal autonomy to conduct independent fiscdicp. It aids our understanding of
how much of the variation of the average capitabiarden can be attributed to strategic

tax behavior.

The literature surveyed by Brueckner and Saavéfl@l( provides rich evidence of
strategic interactions in setting tax rates ontahpmong local units in the United States
and other industrialized countries, while empiristldies in developing countries are
scarce, largely due to the lack of data. In Chstadies of local tax competition
behavior are rare because local governments lacauthority to set the officiake jure

tax rate, which is identical across the nation.

However, most China observers are well aware of gaprveen the national policies
and their practical implementation at local levélina is still in transition from a
centrally-planned economy to a market economy jiigdx system contains many tax
incentivest China has provided a wide range of corporate tafepences, especially to
foreign firms, and new firms in particular. For exale, special economic zones provide
various preferential tax treatments. Local offisiglursue to further broaden tax
preferences to attract investment. Based on assefieterviews in 2003, 2004 and
2008 with government officials, Chinese scholargnagers and company owners,
Choi (2009) finds that tax refunds of corporatedarde facto preferential tax by local
government are practices that have persisted, wthehe central government has
attempted to eliminate thedThis is true for both foreign and local firms, esjally if
they are large in size. Some investors have detlafermal preferential taxes as being
the compelling reason to move their investment fimme province to another. Choi

(2009) suggests that tax refunds represent 20%% o & local revenue.

1There is no shortage in the Chinese literatureneruse of tax incentives, although most is deseept
and normative. Most of this literature emphasides ¢ffectiveness of tax incentives and, when a
particular tax incentive is criticized, it is uslydbecause it has not been well designed.
2 If asked whether local governments still provide tefunds, local government officials answered tha
they did not use the term “tax refundsf: 1% i) but instead called them "tax encouragemeni
4%/ ). In 2003, one government official from Hangzhaumfirmed the local government returns 100%
of the corporate income tax.
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In fact, the officials’ evaluation system in placeChina may create incentives for
tax competition behavior. The promotion of cadrepahds on such key economic
indicators as attracted investment, economic gronaths and tax revenues. Local
officials are motivated to provide tax incentivesapital to achieve the above goals in
a balanced matter, since capital is relativelyest@nd more mobile compared to labor.
In a unified tax system with centralized merit-lwhg@vernance and a decentralized
fiscal structure, the average effective tax ratag nonetheless vary because of varied
local discretional efforts in collecting taxes. Tibgic of this discretional behavior has
been attributed to the regionally decentralizechautarian regime defined by Xu
(2011), which establishes and transforms the urgital foundations for Chinese

government governance.

Although discretional evidence has been widely doented in many case studies
(e.g. Bahl, 1999; Choi, 2009, and Gao, 2015), stiat formally been examined from
the perspective of spatial interaction in tax pplic answer how and to what degree
sub-national economies are self-contained and enfla or even direct economic
resources combined with political centralizatiohisTpapers contributes to providing
evidence to support and interpret the conceptaahéwork proposed by Xu (2011).

Figure 1 applies absolute beta convergence to catg@tax revenue. Convergence
would be consistent with strategic interactionsax policy among local governments,
since competition would push for harmonization. jiBgi and Shanghai, with the
highest revenues, stand as different from the qitwrinces, since the other provinces
find it difficult to catch up. However, the genepattern among the rest of the provinces
is of beta convergence: provinces with low initravenue tend to catch up with
provinces at the other end. When Beijing and Shairgyle excluded, the negative slope
of the regression line is statistically significashowing a speed of convergence of
4.4%. It also indicates the direction of the contmet, which shows a race to the top
rather than to the bottom in the long term, sint@ravinces increase their corporate
taxes between 0 and 1.5% of GPP.

We contribute to the tax competition literaturef@tows. First, we find evidence
in favor of the existence of simultaneous tax sgtbehavior in China rather than the
leader-follower type of competition. Second, we vule an economic geography

framework to analyze competition in corporate tathim an agglomerated economy.



Our theoretical framework, which assumes an unemdnostry distribution among
various-sized regions, compares with other empiristudies (Zodrow and
Mieszkowski, 1986; Wilson, 1999; Brueckner, 20080ag others). A few other
studies by Krugman (1993), Ludema (2000), Forshd0@), Baldwin and Krugman
(2004) and Chen et al. (2014) build a theoreti@hiework with “lumpiness”; however,
these did not take the role of the public good adcount and explicitly identify the tax
reaction function among sub-national jurisdictiolmslarge countries, such as China,
the analysis of tax competition within an agglontedeeconomy provides a more solid
foundation than the existing studies (Shen an@608; Wang and Ren, 2008; Yao and

Zhang, 2008), which give mixed and ambiguous result
Figure 1: Beta convergence of corporate tax (% PP
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The empirical results show a change in neighbacorgorate tax revenue of 1% of
their GPP would be generally associated with a ghaosf 0.7-0.9% of GPP in the
province of interest. It seems local governmentShma, although constrained by the
unified statutory tax regime, conduct independé&tdal policy through the inventive
means. The remainder of the paper is organizedlbsvk. Section 2 provides the
theoretical framework and establishes the estim&blereaction function. Section 3

discusses the data and the estimation strategyioBek reports the main regression



results for horizontal tax competition with sengtyi analysis and further discusses
whether there is Stackelberg-type strategic belhamng Chinese local governments.

Section 5 briefly concludes the paper.

2. The simultaneous tax game in an agglomer ation economy

The theoretical framework extends the work by Bomkd Pfliiger (2006)
considering publicly provided consumption goodsHouseholds. Assume that within
one region there are two open economies, two ptadumputs and three sectors— a
perfectly competitive agricultural sect@)( a public sectorG)and a monopolistically
competitive manufacturing sectdvl]. The economies have symmetrical preferences,
technologies, endowments and trade costs. Loweskilorkers I() are free to move
among sectors but are immobile across regionaldosyavhile the entrepreneuts)(
are fully mobile. The manufactured products havéceherg trade cok (k > 1 and
only 1/k products will reach the destination). Agricultypabducts are costless in trade
and publicly provided goods are non-tradable.

The type of agent is indexed hyEither type is characterized by the Dixit-Stigjkt
preference consisting of a CES sub-utility orarariables of manufacturing goods,|
as well as the consumption of agricultural goods {reated as the numerajyeand
public goods (), where symmetry is imposed for analytical traitizb

max U, = alnCy + C4 + BCp%/2 (1)
Ci,Cj
s.t CA + g(T)Cp + PMCM = Yh (2)

Equation (2) is the budget constraint whege= (X7 p;*7 + X kp;*7)~ =
andCy = (X} ¢; 07 V/7 4+ X7 ¢, D/yo/(e-Dwith Py, as the perfect CES price index.
It depends on the elasticity of substitutmamong varieties in the M sector. Individual
firms setp;(p;), the price of different varieties of manufactugabds, and the amount
of local (neighboring) variety(j) in the manufactured goods consumed is denoted
byc;(c;). « andpare positive, indicating different expenditure prehces. The non-
negativity of the trade cost requires> 2. The number of varieties in each jurisdiction
is denoted byr andm, respectivelyg(z) is the cost for the local government to

3 Agricultural production technology exhibits constaeturns to scale, with intensive use of immobile
workersC, = L. Since the agricultural product is the numeraire ig traded freelyy, = W, = 1.
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provide public goods as a function of a lump surntd}, denotes the income for the
h'type representative individudi£L,K). Their incomes are given iy = W andY, =
R, respectively. Utility maximization gives the aggate demand function:

Cy = aPM_1:CP =9g@)/B,Cs =Y —a—g(®)*/B 3)
as well as the demand function for each variety:
¢; = aPy’p; %, ¢j = aPy’ (kp))~° (4)
The indirect utility function is thus:
V=Y,—a+alna/Py—g(1)?/2B (5)

The production cost in the manufacturing sectd@r(is;) = R + §x;, whered is the
marginal production cosr is the fixed cost as a reward paid to the entregare Each
firm supplies a single variety of good and compet#kin and outside its jurisdiction.
In the long-run monopolistically competitive eghrium, the marginal firm sets the
price as a markup over the marginal cost and brea&ns, i.e.(p, —5)x° =R + T,
The gross quantity of supply by a representativeufecturing firm is derived as® =
(c—1D(R+1)/8.

As argued by Borck and Pfliger (2006), the relacatdecision of mobile
entrepreneurs is controlled by the (indirect) wtidlifferential given the capital stock in
the short run. Imposing the market clearing cooditior each variety (*denotes the
neighboring jurisdiction), we have:

xl-s = Cl'(L + K) + kC](L* + K*) (6)

After plugging (4) into (6) and (7), the capitalvard for entrepreneurs in the home
and its neighboring jurisdiction is respectively:

_a_pts p(p*+1-s)
o [s+(1—s)<p sp+1-s (8)

« _ a| e(p+s) pr1-s]
R* = a[s+(1—s)<p s<p+1—s] T (9)
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where the trade cost is denotedgby k177 € (0,1) andp =

K
K+K*

utility differential for the footloose capital anidhposing symmetry ¢ = a*, 8 =

The trade cost decreases (increases) whemnverges to 1(0). Definin@,as the

B*,a = ¢*), the mobility equation is given by:

e @ sta=9p @ p+s  p'+l-s
Qy=V-V'=—=In soris ;(1-9) [S+(1—S)<P S‘P“_S]

: (10)

—5 9@ —g@)]l - -1) =0
wherea, g, @, p, p*, f are exogenous parameters and 0,8 > 0,0< o < 1,0 > 2,
g'(t) > 0. The long-run equilibriurhis characterized b, = V — V* where the
supply linkage as the agglomerative factor is shawthe first item of equation (10)
and the demand linkage with both the home marketeand the competition effect is
shown in the second item. The tax effect appeatisarast two items. If the equilibria
are first characterized without tax, assumimg =0 and normalizing the
endowments of immobile factors such that p* = 1, Figure 2 illustrates four types
of equilibria for different levels of trade costygna = 0.3 ando = 6. The blue line
indicates a dispersed symmetric equilibritim=1/2). The green line shows the case
of full agglomeration with all industries clustegim one jurisdiction{ = 1). The black
(red) line indicates that the agglomeration rertraes to mobile entrepreneurs in a
partial core-periphery equilibrium when the tradstdse = 0.17(¢ = 0.25).

Figure 2: Equilibria in an agglomeration economyhwout tax
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41t is not necessarily stable or unique since tbeehcontains both convergent and divergent forces.
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2.1. The simultaneoustax game

For analytical tractability, we normalize the endo@nt factors in the region such
thatK + K* =2,p =p* =1,a = 0.3 ando = 6. To analyze the simultaneous game,
a simple reduced form of the government objectirefion of Baldwin and Krugman
(2004) is adopted in the quadratic foit(r,s) = G — t%/2 whereG = 2st and
W*(t*,s) = G* — (7%)?/2 whereG* = 27*(1 — 5).° In the objective function, the total
tax proceeds(z*) enter in a linear way and tax collection involvepiadratic lossThe
optimal tax rate(z*) is chosen by the home (foreign) jurisdiction toximaze their
government welfar@/ (W ™). We take the choice of the home jurisdiction asxamgle.
The optimal home tax must be given by

2s+20s/0t—1=0 (12)
From equation (10), we find:

65_ —1-s+4+0.57 12
T o oost _1)[ 29-1 ___ Zp-1 ]_ 006(g —Dlg+1 12
HRLP (s+¢p—5sp)?  (sp—s+1) (s+p—sp)(sp—s+1)

Under a balanced government budget constraint,rgovent spending on public
goodsequals the net tax revenue, ig€r)?/f = 2st — 12/2. Under these parameters
and government objective function specificatiohs, tility differential of the mobile
factors with tax is given by

s—2 s+1
o-s+1  s—¢@(s—-1)

s=g(s=1) _ _ .
0.061n =22 — 0,05(¢p — 1) |- T+T

(s, 1,75 ¢) = (13)

7’ . (@)?
—st+—+ ({1 -9)7 _T]

We now discuss the strategic tax setting beha&wuanjch allows jurisdictions to
choose their taxes simultaneously. Four casesuwlilegp are considered, adopting the
four different trade costs as used in Figure 2,cthiesults in either a dispersed
equilibrium, an equilibrium with partial agglomemat, and a core-periphery outcome
with full agglomeration. To identify the tax reamti function, equations (11) and (13)
can be simultaneously solved for betands assuming that the foreign jurisdiction is

5 Here, s=s(t}). For simplicity, the dependence of s on othenpuaters is omitted.
6 Discussion of the Nash equilibrium is out of tlewme. We focus on the tax reaction function for
empirical estimation.
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motivated to change the tax rate to attract mootidose capital. All simplifications
notwithstanding, it is difficult to obtain closedfin solutions. Therefore, we adopt
numerical simulations to illustrate the strategaong in tax setting using the parameters
mentioned above. Solving for the simultaneous eguaystem produces the best tax
response curve for the home jurisdiction, as shmMaigure 3. The right plot in the
figure shows a positive correlation between the édamd foreign tax and the left panel
indicates how the share of entrepreneurs evolvésthe changes in the home tax.

Figure 3: Best response curve
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3. Empirical test of thetheory

The above reaction function informed by the themegds to be modified to fit our
empirical framework. A vectaX with k control variables is added to the tax reaction
function:t = F(z*, X). Expanding the number of economiesVtoeach economihas
its own reaction functiom; = F;(T, X), where the vectdF groups the tax rates of all
the provinces other than It is common in the empirical literature whenimstting
reaction functions to assume the reaction funatiepends on the average tax rate in
the rest of the economies,(), rather than other N-1 tax rates, simplifying the
dimensionality of the problem:

7, = Fi(T, X) (14)



wheret, is computed as a weighted average where the veeight> 0 are constant
over time. The weights to compute the neighborsrete are given by the inverse
driving distancel /d;; between capital cities in 1998.

Assuming a linear reaction function and introdudiimge and an error ters),, the
equation to be estimated is:

Tit = 001' + 91T_1t+ G),Xl't + Hzt + Eit 1= 1, N,t = 1, ,T (15)

where fixed effectsf;) are considered, since the agglomeration factoisdo be
historically determined and fixed, but heterogerse@cross regions. Our theory
predicts a positive sign @ if the initial neighboring tax is low.

A measure of provincial capital tax burdens that lba compared across space and
over time is needed. Among the three choices—thatutstry, the average and the
marginal effective tax rates, the statutory taxned a feasible option since local
governments do not have the authority to set twin statutory rates. Firm-specific
marginal tax rates, although a conceptual advameenot generally available across
regions. Further, it may not account for how thesgstem is actually enforced by local
authorities. The average tax rate is available abatittedly, faces limitations. Defined
as the corporate tax revenue as a percentage oftG&Righer rate may be due to an
increased number of incorporated organizations k&cassion in the business cycle,
undermining its comparability. However, it comprebieely examines the corporate
income tax base, including the availability of tagdits, inflation adjustments and other
preferential tax treatments used by local goverrimen

The coefficient of the time trend & and® is ak x 1 vector of the coefficients of
the control variables. The control variables are itidividual income tax, the value-
added tax, the average business tax, the size pblic sector, trade costs (all of them
as a percentage of GPP), economic size (i.e. GB&rasntage of GDP), the percentage
of young and old people in the population, the depacy rate of the young and old
populations, as well as the employment rate anditban employment share over the
labor force.

Slemrod (2004) suggests that a corporate tax mpgsem some limits to individual
income tax since a high income tax could be avolaedetaining earnings. We were
thus interested to test whether there is a str@xghburden association between
corporations and individuals. Value-added tax amglriess tax are also included, since
they are part of the government inter-temporal letidgpnstraint. Likewise, the

10



government size is included since it also belowgth¢ budget constraint. Instead of
exploring the determinants of government size@aptiovincial level as per Wu and Lin

(2012), we wished to find evidence of whether tbgporate tax is insulated from the

desire to expand the public sector. In additiorptly (Bucovesky and Wilson, 1991)

suggests that large countries impose higher catatalrates than small countries
because the erosion of their base is smaller irc@gita terms. Small countries face a
more elastic tax base and will choose a loweriragguilibrium. Whether these results
could be equally applied to the sub-national lenxesds further examination, therefore,
the size factor is measured by the GPP to GDP.ratio

Openness is also considered, as it is common inreadstudies in both the political
science (Quinn, 1997; Swank, 1998) and economicslifk 1997, Bretschger and
Hettic, 2002) literature. We adopt foreign direatame (FDI) inflow and the sum of
exports and imports as proxies of the degree afiogss. The proportions of the young
and old populations as well as three dependenaysrare controlled demographic
variables. We also consider the employment-relasathbles suggested by Ogawa,
Sato, and Tamai (2006). Since it is difficult todia reliable measure of unemployment
(see Liu, 2011), it is replaced by the employmeat¢ while urban employment takes
into account the massive migration process froralarurban areas.

3.1 Econometric issues

The parameter of interest s; however,r_,t may raise the issue of endogeneity

since it is jointly determined by local governmeiftshe strategic behavior exists.
Therefore, we implement the two-step efficient galeed method of moments (GMM)
estimator for panel data. As suggested by theamtonometric literature, instruments
may be available if spatial lags of the independ@miables are exogenous. Equation
(15) can be interpreted as the spatial lag modebars usually referred to as the spatial
parameter. This model is usually implemented in-stage least squares (2SLS), as in
Anselin (1990) and Kelejian and Robinson (1993)e Efficiency gains of the GMM
estimator relative to 2SLS come from the use ofdpBmal weighting matrix, the
overidentifying restrictions of the model, and te&xation of the i.i.d assumption.

Stock and Watson's (2008) main recommendation & the cluster-robust
estimator should be the preferred choice. For fisddcts models, they show both
heteroskedasticity-robust and other heteroskedgstend autocorrelation-robust

estimators are inconsistent. However, a reasonalnheber of clusters is required.
11



Monte Carlo simulations have shown that both thmlmer of clusters (N) and the
degree of unbalanceness across clusters are k@ysfdor biasness. Kezdi (2004)
considers balanced panels of N=10, 50 and 500¢camcludes that 50 clusters is large
enough for good performance while this is not theecwhen N=10. Nichols and
Shaffer’s (2007) simulations show that clusterexhdard errors work very well with
50 balanced panels, but particularly poorly wheriBl=Rogers (1994), who considers
both unbalanceness and the number of clusterslutescthat no cluster should contain
more than 5% of the sample, suggesting more thahu@@ers may be large enough but
only if the panel is balanced. With a balanced pah&1 provinces, we should be
cautious since the threshold of 50 clusters hasbaeh achieved; however, Rogers'
(1994) results are supportive of the use of thetehed estimator since N>20.

Instrumental variables requires a larger numbetusters to be valid than ordinary
least squares. With 31 clusters, parsimony of ssgns and instruments becomes the
only option to improve the performance of our GMMtimator. This limitation is
common to all other studies of the Chinese prownegh fixed effects. Estimation
strategies that may lead to instrument proliferaaoe commonly implemented in the
literature. Consider the panel data GMM estimaftoArellano and Bond (1991) and
extensions, based on the same two-step GMM estiméth lags as instruments.
Roodman (2009) explores the potential problems Jatige sets of instruments
dynamic panel data estimation. The case is madesighedangers of automated
sophistication and the potential small sample @ois. Windmeijer (2005) makes the
same point. This also applies to the case of aessive number of spatial lags as
instruments. Likewise, it is common practice to ngeonly the first order but also their
second order spatial lags, as suggested by Kelgah Prucha (1998). In our
estimations with up to seven regressors, we wowkienuse of up to 14 instruments. It
would be sensible to reduce the number of instrusntena reasonable compromise.

4. Reaults

This study deals mainly with a balanced panel fi®@98 to 2012.Data definition,
sources, and summary statistics are given in Tabl&quation (15) is estimated
implementing the two-step GMM with fixed effectsdaclustered standard errors. As
argued previously, instrument proliferation may de important concern given the

" The panel is unbalanced when either any employmedated variables (17 missing values) or FDI (6
missing values) are included. Tables 3 and 4 déhlbalanced panels.
12



number of clusters. Exploratory analysis using dcsgic tests suggested constraining
the number of instruments to three. The threeunstints considered in Table 2 are the
spatial weighted averages of openness, incomentxhe size of the economy, while
openness is replaced by government size in Takdesl 3. Demographic variables are
excludec® In Tables 3 and 4, income tax and government cizéd be replaced by
either VAT or business tax without greatly changthg results. Three instruments
would be more than enough to have an over-idedtlferegression, making available
differences in Hansen J statistics when necessHms may also improve the
performance of our endogeneity and exogeneity {ests Windmeijer, 2005).

Table 1. Summary statistics

Obs Mean StDev Min Max

Corporate tax rate (% GDP) 465 0.92 0.65 0.25 4.48
Income tax rate (% GDP) 434 0.43 0.33 0.00 3.40
Value added tax (% GDP) 434 1.21 0.40 0.48 3.31
Business tax rate (% GDP) 434 2.13 1.05 0.91 6.59
Gov. consumption expenditure (% GDP) 434 20.18 29.89 5.68 584.3
FDI inflow (% GDP) 429 2.67 3.90 0.00 68.67
Exports plus imports (% GDP) 434 15.89 19.00 1.48 90.53
Size gross provincial product (% of GDP) 434 3.37 .722 0.11 1229

Young population (% of population) 434  19.67 5.17 756 35.14
Old population (% of population) 434 8.37 1.94 405 16.37
Dependency rate of young population 434  27.80 8.66 9.65 57.82
Dependency rate of old population 434 11.60 2.52 6.12 21.89
Dependency rate of young and old populations 434  39.40 790 19.27 64.54
Employment rate (% of labor force) 403 36.96 5,58 23.78 56.73
Urban employment (% of employment) 403 31.83 1579 1150 97.03

Notes to Table 1:

1- Corporate, individual income, VAT and business tavenues, as well as GPP, government consumption
expenditures, and GDP are from the China Statistiearbooks.

2- FDI (USD mn) and exchange rate are from China @atline (www.chinadataonline.com).

3- Exports and imports (USD mn) are from Nationatdzgw of Statistics China (NBSC).

4- Total population is from the China Statisticalavieook. The numbers of people above 65 and belowaré4
calculated by authors using the sampling fractitomfCEIC (www.ceicdara.com).

5- The urban employment and the number of emplogezfrom CEIC, NBSC and China Data Online.

The diagnostic tests of the instrumental varialales presented at the bottom of
Tables 2—-4. The rejection of the null of the Kletdmn and Paap (2006) test indicates
the absence of weak identification. In all speatfions, the rk-statistic is often over 100
and always larger than the usual rule of thumb®f\We consider two more weak
instruments tests from Stock and Yogo (2005): treximal IV relative bias and
maximal IV size distortion tests. They are basedtlos same rk-statistic but have
different critical values. This statistic failstgject the null of weak identification only
once in 21 regressionBhis is Regression (13), in Table 3, which failseject the null

8 The difference in Hansen J-statistics (not remhréeiggests they can be excluded.
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of 10% maximal IV size distortion but rejects ti®é Baximal IV relative bias. Overall,
weak identification does not seem to be a probl8etond, the exogeneity of the
instruments are tested using the Hansen J-stafistecperformance of the J test is very
satisfactory, since it fails to reject the nultfa 10% significance level in all regressions.

4.1. The simultaneous cor por ate tax game

The estimation results of equation (15) are preskmh Tables 2 and 3. The
endogeneity te3bf 7 is important because the null implies tagtcan actually be
treated as exogenous, and therefore, there isategic corporate tax setting interaction.
Most of the evidence suggests endogeneity, alththughs not clear cut. The statistic
Is always significant at either the 1% or 5% lawelable 2. This is also the case in the
first three regressions in Table 3; however, tigaifcance level increases to 10% in
Regressions (10) and (11) once the business taglisled among the regressors. The
last four regressions are robustness checks oeR&ign (11), some of which shows no
endogeneity (Regressions 12 and 14) but also hasdses that support endogeneity
at 10% (Regression 13) and even 1% (RegressionTh&se results at least partially
confirm the strategic interaction in corporate satting in China.

Table 2 presents the benchmark results. Acrosegitessions, the coefficient of
T,:1s always positive and significant at 1%. This asistent with the hypothesis of a
spatially strategic tax interaction among provinéesax cut of one percentage point in
the neighboring jurisdiction is associated withexréase of approximately 0.72-0.9
percentage points in own taxes, which is of theesaamge of magnitude found in
similar cross-country studies of interdependenporate tax setting (Devereux et al.,
2008; Redoano, 2014; and Chen et al., 2014).

The individual income tax is statistically signditt and positively associated with
corporate tax, as expected. The coefficient ofsize of the economy is statistically
significant but negative, which shows the localgmvments in the rich regions are more
active in tax cuts in the informal means compardith wWhe poor regions. The first
column considers FDI as measure of openness, wdireplaced by trade from Column
(2) onwards. The coefficient of the openness deigreignificant and positively related
with corporate tax when measured by internationatld. However, it is mostly
significant at 10%. In Columns (3) and (4), the wawmiables related to employment are

°Based on the difference in Hansen J-statistic whnerd-statistic is computed for two models wheee th
variable is considered first as endogenous andhske@® exogenous.
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not statistically significant. The coefficients dne demographic variables are not
statistically significant, except for the shardtad old population, which shows that the
aging population in China may drive the downwasethtt in tax setting. Intuitively, the
strategic corporate tax setting is not generatexn fredistribution needs. Local
governments pay more attention to economic facsoih as the amount of investment,
than to social stability and security, linking tbet cadre responsibility system.
Furthermore, local provinces could possibly haveenwesources to support the social
security system than within-budget revenues.

Table 2: The benchmark model

1) ) ®3) (4) ®) (6)

Neighbor’s corp. taxi,) 0.722%*  0.786**  0.733**  0.734**  0.899**  (0.778***
(0.085) (0.107) (0.093) (0.091) (0.084) (0.110)
Economy size -0.146** -0.176**  -0.174** -0.171** -0.178** -0.179%*=
(0.061) (0.061) (0.064) (0.062) (0.084) (0.059)
Openness (FDI) -0.003
(0.003)
Openness (trade) 0.007* 0.006** 0.006* 0.006 0.006*
(0.003) (0.003) (0.003) (0.004) (0.003)
Young population (%) 0.011 0.011 0.014 0.012
(0.017) (0.019) (0.018) (0.017)
Old population (%) -0.050* -0.059** -0.056** -0.051*
(0.027) (0.027) (0.025) (0.026)
Income tax 0.493** 0.263**  0.445* 0.451** 0.336***  0.265***
(0.208) (0.093) (0.203) (0.223) (0.065) (0.092)
Employment (% of L force) 0.003
(0.011)
Urban employment (%) 0.003
(0.005)
Dependency rate (total) -0.004
(0.008)
Dependency rate (young) 0.011
(0.011)
Dependency rate (old) -0.040**
(0.019)
Observations 459 465 448 448 465 465
Adj. R squared 0.425 0.445 0.430 0.429 0.390 0.450
Weak instrum. test (rk-stat) 366.1 404.0 357.1 354.6 448.06 406.5
Exogeneity test (J-stat) 2.044 0.648 0.448 0.658 8570. 0.745
Endogeneity test 7.034%**  §,157** 6.162** 5.925** JI65%**  6.352**

Notes to Tables 2, 3 and 4:

1- Clustered standard errors in parentheses, ***.@¥0** p<0.05, * p<0.1. All regression considenoyincial

fixed effects and a time trend (not reported).

2- The weights are the inverse of the driving diseafrom the capital city, except for Regressioifsirhple average
of provinces with common borders) and Regressiofit2simple average).

3- List of instruments: the weighted averages efebhonomy size, openness and income tax in Regnessieb;
while openness is replaced by government sizeamaht of the regressions.

4- The endogeneity and exogeneity test statistiesdstributed as Chi-squared. The second endogetasit in
Table 3 considers whether the additional publitageriable introduced in the relevant regresssoendogenous.
5- The weak instrument test is the first stagedfistic and three set of critical values are comr®d. The symbai
indicates that the statistic is larger than 10 §ecritical value in Staiger and Stock, 1997) bath the 5% maximal
IV relative bias and 10% maximal IV size distortionitical values tabulated in Stock and Yogo (200&tice the

F-statistics of the three tests are the same lutritical values are not.
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4.2. Robustnessto additional endogeneity and spatial correlation issues

Two further extensions of the spatial lag model explored. First, additional
control variables are considered, a real concerrofieer variables belonging to the
public sector. Since they all belong to the goveentmbudget constraint, the
government size and all other taxes may be skeaame time, leading to endogeneity.
This is formally addressed with the second endagetest available in Table 3. The
test is applied to income tax, government spendidd, and business tax individually
in Regressions (7) to (10), respectively. In abes the variables were found to be
exogenous. Therefore, the coefficients in TableeSestimated considering, as the
only endogenous regressor.

Second, the introduction of spatial correlatiorgeheral form in the error term is
considered. A second spatial paramepgmgay be introduced:

Eit = P& T Uit (16)

whereg; is the spatial |aj of the disturbance term in equation (15) agdis an error
term free of spatial correlation. Therefore, thgrmanted model consists of equations
(15) and (16) with two spatial parameters. Kelepad Prucha (1998) have proposed a
three-step GMM procedure to obtain consistent eggmof this model. In the first step,
equation (20) is estimated by 2SLS. The residubthefirst step are utilized in the
second step to estimateby the GMM estimator described in Kelejian and dhau
(1999) and Kapoor, Kelejian and Prucha (2007)hmthird step, the GMM estimate
for p is used to account for the spatial correlatiothsdisturbance, using a Cochran-
Orcutt-type transformation, a standard transforomatin spatial analysis, and the
estimate foi, is obtained by estimating the transformed mode2®S again.

The three-step procedure of Kelejian and Pruch@3)@as performed in Regression
(12) but replacing the 2SLS estimator of the fanstl third steps by the more efficient
two-step GMM estimator. Notice the first step estiion is the same as our Regression
(11). The second step estimatepas 0.112, which magnitude is rather small, althoug
it is not possible to perform hypothesis testimcsithe distribution of this estimator
under the null is not known. Unsurprisingly, thedrstep estimates of equation (15) in
Regression (12) are very close to the first stéimeses (Regression 11), including the

10The weights are the same agjn
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endogeneity statistic, which is significant at 10Blaerefore, we argue that our results

are supportive of our simplified framework in eqaat(15), which neither consider

additional variables as endogenous nor add sgatreglation in the error term.

Table 3: Additional public sector variables

(7) (8) (9) (10) (11) (12) (13) (14) (15)
Neighbor’s corp. taxi{,) 0.764***  0.722***  0.753**  0.697**  0.732***  0.707***  0.704***  0.528***  0.858***
(0.104) (0.087) (0.086) (0.084) (0.081) (0.093)  082) (0.199) (0.081)
Economy size -0.151** -0.155**  -0.164*** -0.132** -0.144** -0.141*** -0.143*** -0.191*** -0.109***
(0.062) (0.055) (0.049) (0.043) (0.037) (0.038) 082) (0.047) (0.035)
Young population (%) 0.007 0.006 0.025* -0.001 6.01 0.017 0.017**  0.023* 0.012
(0.019) (0.018) (0.014) (0.016) (0.013) (0.014) .o(@ (0.013) (0.010)
Old population (%) -0.052* -0.049*  -0.074*+ -0.88 -0.063**  -0.067*** -0.066*** -0.039 -0.058***
(0.027) (0.023) (0.023) (0.020) (0.018) (0.019)  o(®) (0.029) (0.013)
Income tax 0.336***  0.551**  0.279** 0.729***  0.464**  0.464***  0.469***  0.669***  0.436***
(0.096) (0.153) (0.141) (0.154) (0.126) (0.130) 198) (0.129) (0.096)
Government size -0.002**  -0.001 -0.004**  -0.003*** -0.003*** -0.@3*** -0.004** -0.003***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) .o(Q) (0.001)
VAT 0.417%* 0.446***  0.449**  0.439***  0.343**  (0.456***
(0.084) (0.079) (0.082) (0.077) (0.124) (0.079)
Business tax 0.272**  0.333**  0.345***  (0.335**  0.266***  0.326***
(0.039) (0.039) (0.040) (0.036) (0.060) (0.036)
Observations 465 465 465 465 465 465 465 465 465
Adj. R-squared 0.433 0.445 0.487 0.524 0.582 0.523 0.583 0.441 150.6
Weak instr. test (rk-stat) 630.1 392.3 364.4 404.2 376.2 354.5 376.2 21.94 1389
Exogeneity test (J-stat) 0.928 0.794 1.234 2.105 046% 0.0672 0.0966 4.410 0.342
Endogeneity test 7.185%*  8.119***  7.575%*  3.090* 2.731* 3.308* 1.62 0.625 7.062***
Endogeneity test (2) 0.928 0.0330 0.455 1.205
Error spatial parameter 0.112

Notes: See Table 2.

Regressions (13) to (15) consider some robustriessks. First, clustered standard
errors are replaced by Heteroskedasticity, and Aatb Spatial Correlation consistent
(HASC) standard errors in Regression (13). HASCrabeist to spatial correlation of
general form. The coefficients and significanceelsvare similar (if anything, the
correlations are stronger), except that the endagestatistic is not significant, even
at 10%. However, HASC standard errors require etugj at the time dimension, an
assumption that is more restrictive than provinclastered standard errors, since our
sample period lasts for 15 years, affecting théoperance of the test of endogeneity.

We also consider two other measures of the weight®mpute spatial lags. First,
weights from a contiguity matrix where a neighbartics defined as sharing a common
border in Regression (14). Second, homogeneoustgdig obtain the simple average
of all other 30 provinces in Regression (15). Tregnitude and significance levels of
the coefficients are similar to the previous resultkewise, the endogeneity statistic is
significant at 1% when using simple averages. Harewhen using the contiguity
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matrix, the endogeneity dT,t is rejected. Overall, the results are still cotesiswith

the hypothesis of strategic interactions occurkiatyveen local governments, although
it seems that restricting our attention to commordbrs may not be appropriate.

Table 4: The Stackelberg model

(11) (16) a7) (18) (19) (20)
Neighbor's corp. taxi,) 0.732**  0.844**  0.581**  0.814***  (0.735**  (.712***
(0.081) (0.070) (0.126) (0.064) (0.080) (0.071)
Economy size -0.144**  -0.119 -0.164**  -0.182*** (.145** -0.159***
(0.037) (0.074) (0.037) (0.041) (0.034) (0.043)
Young population (%) 0.016 0.012 0.017 0.006 0.012 0.018
(0.013) (0.010) (0.012) (0.012) (0.012) (0.013)
Old population (%) -0.063***  -0.040**  -0.055*** -M@43**  -0.049**  -0.062***
(0.018) (0.019) (0.021) (0.018) (0.024) (0.018)
Income tax 0.464**  0.240 0.476**  0.559**  (0.569*  0.451***
(0.126) (0.180) (0.129) (0.136) (0.160) (0.116)
VAT 0.446**  0.414* 0.479**  0.474**  0.440**  0.457***
(0.079) (0.227) (0.075) (0.093) (0.097) (0.079)
Business tax 0.333**  0.215* 0.328**  0.296**  0.3@**  0.330***
(0.039) (0.091) (0.039) (0.049) (0.042) (0.042)
Government size -0.003***  0.002 -0.003***  -0.003*** -0.003*** -0.002***
(0.001) (0.005) (0.001) (0.001) (0.001) (0.001)
Corp. tax, central gov. (lag) -0.102
(0.068)
Corp. tax, Beijing (lag) 0.024
(0.017)
Corp. tax, Shanghai (lag) 0.026
(0.023)
Corp tax, Guangdong (lag) 0.022
(0.025)
Observations 465 217 434 420 420 420
Adj. R-squared 0.582 0.591 0.588 0.678 0.542 0.576
Weak instrum. Test (rk-statistic) 376.2 399.2 160.6 481.2 425.7 440.4
Exogeneity test (J-statistic) 0.047 4.234 0.422 2.926 0.187 0.072
Endogeneity test 2.731* 3.828** 1.009 2.399 5.281** 2.686*

Notes: See Table 2.

Regressions (8) to (15) show that the size of deallpublic sector is negatively
related to the corporate tax rate, suggesting titaegic tax setting behavior among
local governments is not primarily driven by a néadexpansion in the public sector.
The expenditure needs for local government coulbidy be financed by alternative
means, such as off-budget and extra-budget revelM&F and business tax are
introduced separately in Regressions (9) and (#@ije Regression (11) includes both.
The coefficients are positive and statisticallyngigant, the same as the individual
income tax. The other control variables are frongri@ssion (2), except for openness,
since it would become statistically insignificant included for most of the
specifications of Table 3. This suggests that tlotusion of other taxes weakens the
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role of trade costs. The coefficient on the shath@old population is still significantly
positive, while the share of the young populatiemains insignificant. Moreover, the
richer the province is, the lower the capital taxden offered to the footloose capital.

4.3. Further discussion: Istherealeader?

Table 4 presents the results based on a modif@abacetric framework where there
is a leader in the tax rate setting of Chineseipo®s:

Tit = 801' + 91T_Lt + 5,Xit + ta + 93TLt—1 + Eit (17)

The new variable; denotes the corporate tax rate set by the Stamkglbader. The
leader could be the central government, who imptieesorporate tax policy on local
governments. The spatial correlation of tax coddtiributed to the mandate from the
center. Alternatively, the leader could be onelw 81 provinces, such as Beijing,
Shanghai and Guangdong, with the others to follatv $hese three regions are among
the frontrunners of economic reform. The first tseemed to be outliers in Figure 1,
while Guangdong is among the economies with thgektrcorporate tax revenue but
the lowest corporate tax revenue growth. Endoggnisitstill an issue since the
estimation requires; to be exogenous. Therefore, equation (17) willcbaesidered
with a lagged value of; .

In Table 4, Regression (11) from Table 3 is repoeduas a benchmark case. First,
Regression (16) fits equation (11) again, but dahy2001-2007, a period within two
fiscal reforms when there was no major change entéx regime. The main results
regarding corporate tax are not qualitatively ddéfe from Regression (11), although
the coefficients of the income tax, VAT, busineas &nd government size become
statistically insignificant. The endogeneity testults and the signs of the spatial lag of
the corporate tax rate are the same, which suggfestprevious results on strategic
behavior were not driven by changes in statutoxyades by the central government.

The next column introduces the central governmemarate tax (as percentage of
GDP). Regression (17) would be consistent witheotétical framework where the
center sets the corporate tax policy to be followedhe provinces. However, the new
coefficient is not significant. Whether the leadnude is played by Beijing, Shanghai
or Guangdong, the predicted results are similare TQoefficients onc,,_; in
Regressions (18) to (20) are not statistically isicgnt. Therefore, models with
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horizontal, rather than vertical, interactions agéwcal governments seems to better
fit the case of corporate tax among the Chineseipces.

5. Conclusions

The theoretical literature by Zodrow and Mieszkow($R86) and others has inspired
many empirical studies of strategic tax settingavedr. In the Chinese context, the
main driver of the spatial interaction in tax woulot be a reduction in the statutory tax
rates, but rather, alternative measures to redheetdx burden of enterprises to
influence their location decision. That is, althbugcal governments cannot decide
their own corporate tax rate, they have other nagho place to reduce the corporate
tax burden, such as tax rebates.

This paper has found evidence that supports thstemde of strategic interactions in
corporate tax policies among the provinces in Chiie endogeneity of our proxy for
the neighbors’ corporate tax and its positive aatisically significant coefficient is
congruent with the prediction of spatial tax ineggdndence between local regions in
China. The evidence favors the horizontal tax cditipe interpretation of this strategic
behavior over other alternative hypotheses, suclveascal tax competition. Our
estimations of the slope of the tax reaction fuorc8uggest provinces adjust 0.73% for
a 1% change in neighboring provinces (Regression Résults from the uniform
weighted spatial lag variables (Regression 15)¢ctwvhio not depend on a definition of
geographical closeness, increase this magnituds6%6. This magnitude is similar to
previous results from cross-country studies: 0.78%he Asia and Pacific countries
(Chen et al., 2014), 0.86% in European Union coestfRedoano, 2014), and 0.78%
in OECD countries (Devereux et al., 2008, basedroform weights).

The data suggests that in rich regions the locatgonent tends to cut the tax burden
more actively compared with the poor regions, drad the aging population in China
drives the downward trend in corporate tax ratérgpt The theoretical model also
suggests integration with the world economy shantease the response of local
governments to their neighbors; however, tradegnatigon only sometimes has a
significant effect (even at the 10% level in Tab)e
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