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Abstract 

Based on a Chinese city-level panel dataset, this paper examines the effects of 

vertical fiscal imbalances (VFI) on local fiscal indiscipline in a partial fiscal 

decentralization setting. We find that higher VFI induces a form of fiscal 

indiscipline: a reduction of tax collection effort by local governments. In addition, 

by exploiting the unique Chinese fiscal institution of “extra-budgetary” revenues, 

we show that in this case higher VFI does not alter local governments’ tax 

collection efforts. Even though local governments also possess full taxing power 

for “extra-budgetary” revenues, these revenues do not contribute to the 

determination of central fiscal transfers to local governments, thus creating very 

different incentives for local governments’ response to VFI. Our results shed light 

on the working mechanism of VFI and provide significant implications for 

improving the design of fiscal decentralization policy in China and elsewhere. 

Keywords: vertical fiscal imbalance; local fiscal indiscipline; partial fiscal 
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Introduction 

The past decades have witnessed wide implementation of fiscal decentralization 

reforms in a vast number of developed and developing countries. The primary theoretical 

justification for this movement is that fiscal decentralization is an effective tool for 

increasing the economic efficiency of public expenditures in a variety of ways, including 

increased competition among subnational governments in delivering public services (see, for 

example, Tiebout, 1956; Oates, 1972; Brennan and Buchanan, 1980; Qian and Roland, 

1998). Nevertheless, fiscal decentralization may also distort the incentives of subnational 

governments if it is not well designed. A general concern in this regard is the incomplete 

nature of many decentralization reforms, which is usually associated with a mismatch 

between the generous devolution of expenditure responsibilities to local governments and 

the scant assignment of devolved revenue sources to the same government levels. In 

particular, this process being recognized as “partial fiscal decentralization” in the language 

of some scholars (e.g., Brueckner, 2009; Borge et al., 2014; Baskaran et al., 2016; and 

Salinas and Sollé-Ollé, 2018) implies that while many important spending responsibilities 

are decentralized to local governments, the major sources of revenues are retained and 

controlled by the central government, giving rise to what is known in the literature as the 

“vertical fiscal imbalance” (hereafter, VFI). This latter phenomenon becomes itself a source 

of distortionary incentives, threatening to undo the efficiency gains conventionally 
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associated with fiscal decentralization (Rodden et al., 2003; Bouton et al., 2008; Eyraud and 

Lusinyan, 2013). 

However, some level of VFI can be vital for the central government to achieve 

certain political and economic objectives (Dahlby, 1996; Boadway and Keen, 1996). Yet, 

the main criticism leveled against it in the (partial) fiscal decentralization literature is that 

high VFI levels and thus its corollary, the heavy reliance on fiscal transfers, may lead to 

local fiscal indiscipline in the form of overspending or lowering local governments’ tax 

effort (e.g., Stein, 1999; Velasco, 2000; Borge and Rattsø, 2002; Rodden et al., 2003; 

Eyraud and Lusinyan, 2013; Ben-Bassat et al., 2016; Köppl-Turyna and Pitlik, 2018). Two 

arguments pinpoint this concern. First, in the presence of VFI, while practically all benefits 

of public expenditures are obtained at the local level, they are at least partly financed from a 

common pool of national resources, implying that the perceived costs of public services at 

the local level are lower than the actual costs. This, in turn, generates an overspending 

pressure demanding more central government funds and/or a disincentive for taxing local 

sources of revenue since the relative price of this financing source is relatively higher than 

that of grants (i.e., the common pool problem). Second, high dependence on 

intergovernmental transfers or borrowing, as a consequence of VFI, “softens” the budget 

constraint of subnational governments, which may induce bailout expectations by the central 

government, and, beyond over-borrowing, may also strengthen strategic behaviors for both 

overspending and lowering tax effort. 
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The existing empirical literature examining the relationship between VFI and local 

fiscal indiscipline focuses largely on the issue of public overspending. In particular, those 

past studies test the hypothesis that a high VFI level undermines fiscal discipline by 

motivating local governments to expand their expenditures (e.g., Ehdaie, 1994; Stein, 1999; 

Jin and Zou, 2002; Rodden, 2003; Jia et al., 2014).1 Additionally, a few studies analyze the 

link between VFI and the overall fiscal balance at the national level. For instance, using 

cross-country panel datasets, Rodden (2002), Neyapti (2010), Eyraud and Lusinyan (2013), 

Aldasoro and Seiferling (2014), Asatryan et al. (2015), and Lago-Peñas et al. (2019) find 

supporting evidence that higher VFI levels are detrimental to governments’ fiscal 

performance and increase fiscal deficits (or government debt). De Mello (2000) also argues 

that the presence of VFI is likely to result in a deficit bias in decentralized policy-making, 

especially in the case of developing countries, where the central government exercises less  

stringent control on subnational finances.  

Despite these relevant works, little effort has been explicitly devoted to identifying 

the impact of VFI on the other important side of local fiscal indiscipline—local government 

taxing behaviors.2 In addition, the literature to date has not provided any clear evidence on 

                                                 
1 A recent exception is Dietrichson and Ellegard (2015) who find that conditional bailouts may enhance fiscal 

discipline. However, they also point out that the condition being attached to the grants might be the key to 

dampen the soft-budget constraint because it makes politicians realize that even if central government 

bailouts are available, they come at a cost.  

2 The policy relevance of local government taxing behavior varies across countries. This issue has been of 

particular relevance in recent times in China. Over the past decades, China has experienced a remarkable 
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the sort of working mechanisms that tends to facilitate for the impact of VFI on local taxing 

effort. 

Our paper fills this gap by studying the impact of VFI on local government taxing 

behaviors in the Chinese context and makes three main contributions to the current 

literature. First, we are among the first to conduct an empirical examination on this 

important issue. China offers a good case study to test this theoretical argument, as the 

Chinese provincial governments have been granted substantial discretion in determining 

their own fiscal decentralization policy towards sub-provincial governments within their 

jurisdictions, giving rise to a high level of variation in the level of VFI across sub-provincial 

treatments. Meanwhile, China has maintained a highly centralized tax legislation system 

with the central government setting uniform statutory tax rates for all local governments ; 

                                                 

economic growth. Many recent studies attribute this growth to the role played by local governments, whom 

face strong fiscal and political incentives to promote local economic development and fiercely compete with 

each other for attracting capital (Xu, 2011). In this process, given the highly centralized tax legislation system 

in China, a typical approach local governments have used is to lower their tax collection effort and/or of fer a 

large amount of illegal tax incentives at the cost of short own revenues and central bailout expectations (Liu 

and Martinez-Vazquez, 2014). Also motivated by central bailout expectations and the lack of sufficient local 

tax revenues, most local governments have operated with a soft budget constraint (e.g., Qian and Roland, 

1998), and have become highly indebted after heavy illegal borrowing (with the central government’ tacit 

approval) in recent years, even though the Chinese Budget Law had prevented local governments from such 

borrowing (till 2014). Recently, there were various estimates on the size of local government debt, with some 

estimates having the (illegal) debt surpassing 30% of GDP by the end of 2014 (Liu, 2010; Gao et al., 2020). 

Given this mounting concern, the Chinese central authority launched a special program to clean all illegal tax 

incentives offered by local governments, at the same time it audited the overall size of illegal local debt and 

initiated concrete actions to address the problem in late 2014. Significantly, these actions included the bailout 

of some part of the local debts, which had been tacitly approved by the central government authorities in 

previous years.  
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thus, the large variation among effective tax rates across localities is likely due to variations 

in local governments’ tax collection efforts. For these reasons, a panel study of city-level 

VFI in China presents the advantage of avoiding the potential unobserved heterogeneity that 

may exist in the relevant cross-country studies on the impact of VFI on local fiscal 

indiscipline. Additionally, given the unique feature of China’s fiscal decentralization 

architecture, which assigns tax administration of local revenues to two separate tax bureaus 

(i.e. local tax bureau for local taxes and state tax bureau for shared taxes), we hypothesize 

that the only feasible way for local governments to make a strategic response to the presence 

of high VFI is to change their tax collection behaviors regarding local taxes, which are 

under the direct administration of local governments, as opposed to the local portion of the 

shared taxes, which is under the direct supervision of the central government. Thus, the 

analysis on the collections for shared taxes provides a placebo test to further validate our 

main research hypothesis.  

Second, we provide explicit evidence on the working mechanism for the impact of 

VFI. In theory, this mechanism roots in the fact that the fiscal actions taken by local 

governments can directly affect the resources they receive from the central government. 

Particularly, under the VFI structure a decrease in local tax collection effort and hence a 

lower level of actual tax revenues collected will result in an increase in fiscal transfers from 

the central government. We shed light on this mechanism by analyzing the taxing behaviors 

of local governments on the so-called “extra-budgetary” (off-budgetary) revenue, which is 
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quite a sizable revenue for local governments but exists completely outside the formal fiscal 

budgetary system in China. This means that this part of revenue is not considered formally 

as part of the local fiscal capacity, and therefore it is not taken into account as local tax 

bases for the determination of central fiscal transfers to local governments. Thus, our 

conjecture is that in the case of extra-budgetary revenues, local governments have no 

incentive to respond to the presence of the VFI because less extra-budgetary revenues will 

not affect the size of the transfers received from upper level governments, which in turn 

provides an opportunity to test the hypothesized mechanism. 

Third, and last, we address the endogeneity issue of the VFI in the estimations by 

employing an instrumental variable approach. From a technical perspective, a crucial  yet 

unsolved issue with the existing empirical literature on the impact of VFI is that most 

contributions fail to address the endogeneity of VFI or do so in an unsatisfactory manner. In 

this paper, we exploit the change in the predicted school-age population as a potential 

instrument for VFI. The rationale is that the change in the predicted school-age population 

represents an exogenous shock, varying across cities and over time, to local public 

(education) expenditures, and thus VFI of the cities, while this shock should not be directly 

affected by the taxing behaviors of local governments or vice versa.  

Using a nationwide city-level panel dataset for the years 1999-2009 and applying 

both fixed effects and instrumental estimation strategies, we find strong support for our 



 

8 

 

conjectures. Specifically, we find the following: (i) Higher VFI levels reduce the ratio of 

total own revenues to gross domestic product (GDP),3 supporting the main argument that 

higher VFI levels may induce fiscal indiscipline caused by reductions in the tax effort 

exercised by local governments. (ii) While higher VFI levels significantly reduce the ratio 

of local taxes (and its main components, including urban infrastructure taxes and agriculture 

taxes) to GDP, its impact on the ratio of shared taxes (and its main components, including 

value-added tax (VAT) and income taxes) to GDP is statistically insignificant. These latter 

placebo results provide further support to our main theoretical argument and highlight the 

potential role of central oversight in addressing local fiscal indiscipline as highlighted in de 

Mello (2000) and Baskaran et al. (2016). (iii) Higher VFI levels have no impact on the ratio 

of extra-budgetary revenues to GDP, backing our interpretation of how the functioning 

mechanism for the impact of VFI may work. Finally, our results are shown to be robust 

across alternative specifications and measures of key variables.  

The rest of the paper is organized as follows. Section 2 briefly introduces the fiscal 

institutions in China. Section 3 summarizes the theoretical arguments on the potential 

impact of VFI on local government taxing behaviors and derives the baseline hypotheses for 

the empirical tests. Section 4 discusses the empirical methodology, measurements of key 

                                                 
3 Total own revenues for local governments are composed of total tax revenues and non-tax revenues. Total 

tax revenues are revenues from local taxes and shared taxes elaborated in subsection 2.1.  



 

9 

 

variables, and the dataset. Section 5 and Section 6 present the main empirical results  and 

robustness checks, respectively. Section 7 concludes. 

Institutional Background 

An important feature of China’s vertical structure of government is the strong 

hierarchical link between the different levels of government. Currently, there are five 

hierarchical levels of government in China (Liu et al., 2015). Starting with the highest, these 

levels are the center, provinces, prefecture-level cities, counties, and townships. During 

China’s transition from a highly planned to a market economy since 1978, 

intergovernmental fiscal relations between the central and local governments have 

experienced several major reforms. However, these reforms have largely concentrated on 

the revenue side of the budget, and generally have not been coordinated with an explicit 

strategy for the reform of expenditure assignments. As such, much of the revenue 

assignment authority has been re-centralized at the central level, including that the central 

government sets uniform statutory tax rates across all local governments, while leaving the 

expenditure responsibilities largely decentralized at different levels of local government. 

Below we discuss the current tax assignments and their implication for VFI in more detail. 

The 1994 Tax-Sharing System Reform and the VFI 

The total fiscal resources of local governments at each hierarchical level consists of 

three components: own revenues, transfers from the upper-level government, and extra-
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budgetary revenues. In 1994, the Chinese government implemented the tax-sharing system 

(TSS) reform, classifying all taxes into three categories: central taxes, local taxes, and 

shared taxes between the central and local governments. Local taxes (mainly composed of 

the business tax, urban infrastructure tax, and agriculture tax) are entirely retained by local 

governments, while revenues from the shared taxes are shared proportionally between the 

central government and local governments. Specifically, the TSS reform defined the VAT 

being shared at a ratio of 75% (central) and 25% (local), and personal and corporate income 

taxes being shared at a ratio of 60% (central) and 40% (local).  The total own revenues of 

local governments are thus composed of local taxes, the local portion of the shared taxes, 

and total non-tax revenues.4 Table A1 in the Appendix presents the total own revenue 

structure of the prefecture-city governments for the period 1999-2009. On average, VAT, 

business tax, and corporate income tax together accounted for approximately 50% of total 

own revenues, whereas the agriculture tax and urban infrastructure tax only accounted for 

12% of total own revenues of the prefecture-city governments. 

In order to prevent the potential losses of central revenues, the 1994 TSS reform also 

established separate state and local tax bureaus at the provincial, prefectural, county, and 

township levels. The state tax bureaus, on behalf of the central governments, were put in 

                                                 
4 Total non-tax revenues under the budgetary system include administrative fees, penalty and confiscatory 

revenue, stated-owned assets operating revenue, and other miscellaneous non-tax revenues. 
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charge of collecting central taxes5 and the majority of the shared taxes, while the local tax 

bureaus, on behalf of local governments, were made mainly responsible for the collection of 

all local taxes and the remaining small portion of the shared taxes. Moreover, the state tax 

bureaus adopted a vertical management system in the way that the immediate upper-level 

state tax bureaus directly manage their subordinate lower-level state tax bureaus in terms of 

organization, staffing, finance, appointment, and removal. That is, the province-level state 

tax bureaus directly manage their respective city-level state tax bureaus, and the latter 

directly manage the county-level state tax bureaus. In a sense, the state tax bureau is placed 

as an independent agency parallel to the same level of local government where it is located. 

For this main reason, local governments tend to have little practical influence on the 

collection effort of shared taxes. 

In contrast, the local tax bureau, administrating local taxes, is essentially an 

operational department part of the local government at the same hierarchical level, as this 

latter is in charge of the financing, appointment, and removal of local tax offices. 6 Even 

though local governments have little authority to change the statutory rates of local taxes 

(which, otherwise, is set up by the central government), they have a considerable number of 

                                                 
5 Central taxes include the tariff and tonnage tax, the consumption tax and VAT levied by the customs 

department, vehicle purchase tax, business tax, income tax, and urban infrastructure tax collected from rail 

transportation, state post, state-owned commercial banks, and head office of insurance companies. 

6 The upper-level local tax offices may simultaneously provide guidance for the interpretation on some of the 

state tax policies, but it does not virtually intervene the functioning of the lower -level local tax offices. 
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measures that can be used to manipulate their tax enforcement, so to change the de facto 

local taxes being collected from the residents and firms. These measures may include 

strategically placing firms in the “development zones” to enjoy preferable tax treatment, 

offering reduced rates for local property tax and urban infrastructure tax, negotiating 

revenue loss contracts with enterprises to actually hide profit from taxation, and lowering 

tax collection effort directly (Liu and Martinez-Vazquez, 2014).7 In a similar vein, Fan and 

Tian (2013) provide supporting evidence that local governments in China collude with firms 

and act as a “helping” hand for firms to evade local taxes but not shared taxes. A typical 

way to do so is to let local tax bureaus to keep a blind eye on firms’ using fake invoices for 

reducing tax liability.  

Additionally, the 1994 TSS reform only explicitly stipulates the tax sharing rules 

between the central government and provincial governments, leaving space for the 

provincial governments to specify their own sharing rules for their retained revenues at the 

sub-provincial level. In practice, the business tax, the resource tax, and the retained shared 

taxes (including 25% of total VAT and 40% of total income tax) are usually shared in a ratio 

                                                 
7 One of the most salient examples in this regard is the setup of Foxconn factory (Apple’s manufacturing 

partner) in 2012 in Zhengzhou, a city in middle China. According to a confidential government record 

obtained by the New York Times, in order to successfully attract Foxconn to locate in Zhengzhou, the local 

government has provided a package of policy incentives to the company, including exempting all local taxes 

on the construction of the huge manufacturing complex and accommodations, providing a discount that 

reduces the cost of utility by 5 percent, and lowering the amount of social insurance and other payments by up 

to 100 million dollars a year. 
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of 50:50 (provincial: sub-provincial) or other ad hoc negotiation ratios across provinces, 

while sub-provincial governments are generally allowed to retain 100% of the urban 

infrastructure tax and the agriculture tax. 

By setting the VAT and income taxes as shared taxes, and assigning the central 

government with the largest share of these major tax instruments, the 1994 TSS reform 

successfully recentralized revenues to the central level and met the twin reform objectives of 

raising the central government’s revenues and strengthening the control of the central 

government over the fiscal system. Immediately after the TSS reform, the share of total 

fiscal revenues assigned to the central government increased from 22.0% in 1993 to 55.7% 

in 1994 and has remained at around 52.0% since then (Jia et al., 2014). Nevertheless, as 

pointed out above, expenditure assignments at the different levels of government today are 

largely what they were decades ago, which assigned sub-national governments (especially 

city and county governments) with, what may be considered by international norms, 

excessive expenditure responsibilities. Consequently, the TSS reform started a period of 

severe VFI for the Chinese local governments, especially for prefecture-level city 

governments. Figure 1 illustrates the general tendency of total own revenues, total own 

expenditures, and VFI at the city level for the sample period of 1999-2009 (for more 

detailed discussion of the measure of VFI, see subsection 4.2.2). As shown, the average 

revenue size of city governments in the sample, measured by the ratio of total own revenues 

to GDP, is relatively stable at around 5%, experiencing only a slight increase after 2006. By 
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contrast, the average expenditure size of city governments—the ratio of total own 

expenditures to GDP—has increased continuously, from 9.4% in 1999 to 19.8% in 2009. 

The gap in revenue and expenditure assignments has contributed to a continuous increase in 

VFI over the years, and it has been mainly financed by fiscal transfers from the central 

government. 

Fig. 1. Average Values of Total Own Revenues, Expenditures, and VFI of City 

Governments 

 

Fiscal Transfers in China 

The rules-based intergovernmental fiscal transfer system in China was initially 

established in the 1994 TSS reform with the objective of accommodating the increasing 
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gaps in fiscal capacity and expenditure needs across local jurisdictions. Specifically, all 

transfers from the central government can be broadly categorized into three groups: tax 

rebates, conditional or earmarked (ad hoc) transfers, and equalization transfers. The tax 

rebate was a compromised outcome to politically smooth out the implementation of the TSS 

reform, with the objective of guaranteeing the vested interests of the richer provincial 

governments prior to the reform. In essence, the objective was to return to the provinces the 

amounts of VAT, consumption taxes, and income taxes that otherwise would have gone to 

those provinces under the system existing prior to the reform. More specifically, the tax 

rebates on VAT and consumption taxes considered 1993 as the base year and, beginning in 

1994, all provinces were guaranteed to receive at a minimum the VAT and consumption tax 

revenues they had retained in 1993. Earmarked transfers typically involve the central 

government response to high-priority emergencies or are generally associated with 

particular programmatic objectives; some examples include fiscal stimulus packages, 

bailouts of local government social protection programs, or the “compulsory education 

transfer” introduced in support of the rural compulsory education program  (Liu et al., 2014). 

The equalization transfers involve a number of formula-based transfers, all of which 

have in common the general objective of reducing horizontal fiscal disparities. Over time, 

this component of transfers with equalization objectives has grown steadily to be the most 

important one. The amount of equalization transfer received by a locality is calculated on 

the basis of the gap between standard revenues and standard expenditures of the locality, 
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with coefficients that adjust for the size of the gap. Standard revenue is estimated by using 

the tax bases and standard tax rates, and standard expenditure is calculated by using a 

myriad of norms for many expenditure categories, including spending on administrative 

services, public safety, education, city maintenance, social assistance, and heating (see 

Zhang and Martinez-Vazquez (2003) and Liu et al. (2014) for more detailed discussion). 

Finally, all the amounts of transfers received by each local government are calculated 

and determined directly by the central authority, even though the provincial governments 

are responsible for the management and the allocation of the funds. That is, under the 

hierarchical system, intergovernmental relationships are typically defined and implemented 

between the government at one level and its immediate upper level government ; hence the 

determined amounts of transfers (to each locality) from the central government will first go 

to the provincial accounts before reaching the locality (Li, 2010). Practically, although the 

intermediate governments (e.g., city governments) may have the incentives to retain some of 

the transfers that otherwise should be directed to the lower level of governments (e.g., 

county governments), the actual amount of transfers received by the locality should be 

within a certain range of the one calculated by the central authority.  

Extra-Budgetary Revenue as a Source of Local Revenue  

Despite the existence of the newly-introduced fiscal transfers system in China, the 

recentralization of revenue assignments after the 1994 reform and the weakness of revenue 
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bases led local governments to search for more sources of revenue outside the budget 

system, mainly in the form of extra-budgetary (off-budgetary) revenues (see, for example, 

Liu and Martinez-Vazquez, 2014; Han and Kung, 2015).  

Extra-budgetary revenues include a variety of non-tax items—mostly fees and funds 

authorized by various departments of local governments and sometimes “illegal” fees. 

Unlike own revenues, which are subject to the Chinese budgetary law and the TSS reform 

regulations, extra-budgetary revenues are income sources over which local governments 

have exclusive claims; often times they are not even required to report to the central 

government. In some cases, they are simply the result of the abuse of local governments’ 

power. A good case in point is land conveyance fees -- a revenue stream that local 

governments obtain from selling the land rights of formerly arable land to a third party for a 

different (e.g., urban) usage. In addition, local governments have complete authority over 

deciding which fees and funds should be allocated to the extra-budgetary revenues 

(Montinola et al., 1995). As the local governments are given exclusive authority over the 

disposal of extra-budgetary revenues, they have become increasingly dependent on these 

revenues for achieving their policy goals. Figure 2 provides an overview of the quantitative 

importance of extra-budgetary revenues at the prefecture-city level in China. As shown, 

extra-budgetary revenues of city governments increased from less than 0.23% of GDP (i.e., 

17.03 billion RMB) in 1999 to about 2.91% of GDP (i.e., 957.69 billion RMB) in 2009.  
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Fig. 2. The Size of Extra-budgetary Revenues of City Governments 

 

Theoretical Review and Basic Hypotheses 

The theoretical literature on fiscal federalism often emphasizes that partial fiscal 

decentralization coupled with large VFI may undermine the fiscal discipline of local 

governments. In particular, two theoretical constructs, the common pool problem and soft 

budget constraint, explain how the presence of large VFI may affect local government fiscal 

behaviors. The common pool problem originates from the well-known theory of “the 

tragedy of the commons” (Hardin, 1968). Weingast et al. (1981) extend it to the fiscal 

framework and reach an important implication, namely governments having access to 

common pool resources would fail to internalize the full cost of public expenditures that 
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benefit their own jurisdictions. Fiscal transfers from the central government are usually 

deemed a typical common pool resource in a partially decentralized fiscal system, where the 

central government collects the majority of total revenues and finances local expenditures 

using transfers (Stein, 1999; Brueckner, 2009; Asatryan et al., 2015). 8 In this case, the 

perceived costs of public services at the local level become lower than the actual costs. This 

also creates a wedge in the perceived marginal costs of raising funds from own revenue 

sources versus intergovernmental transfers (with the perceived marginal cost of own 

revenues being larger than the perceived marginal cost of funds from inter-governmental 

transfers). Thus, local governments face the incentive to expand their public expenditures 

and/or lower their costly tax effort on own source revenues, shifting part of their cost of 

expenditures to other jurisdictions through the intergovernmental fiscal transfers system 

(e.g., Stein, 1999; Velasco, 2000; Rodden et al., 2003). The larger the VFI, the more severe 

the common pool problem becomes.  

The literature on soft budget constraint also provides consistent implications for the 

disciplining effects of VFI. It argues that the existence of large VFI (and hence high transfer 

                                                 
8 In a multilevel government framework, if local governments have full revenue autonomy and the authority 

to make policies, the tax bases shared by the central and local governments will also create a common pool 

problem. This is so because the existence of vertical tax competition between the central and local 

governments tends to result in an inefficient high local tax rate, given that local governments generally ignore 

the vertical externality generated by their own tax decisions (e.g., Keen and Kotsogiannis, 2002; Brülhart and 

Jametti, 2006; Devereux et al., 2008; Berry, 2008). However, the shared taxes in China are under direct 

control of the central government, and therefore, this common pool problem is not relevant in our context.  

https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=50920
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dependence) may soften local governments’ budget constraints because it will create 

expectations of potential bailouts for local governments. Specifically, given local 

governments’ limited ability in raising revenues in the event of a financial crisis, local 

voters and creditors may find it difficult to fault local governments and feel compelled to 

believe that it would be the central government’s responsibility to so lve the crisis. Such 

expectations will deteriorate local fiscal discipline and aggravate the common pool problem 

among local governments (Von Hagen and Eichengreen, 1996; Qian and Roland, 1998; 

Pisauro, 2003; Rodden et al., 2003). This problem perhaps is exacerbated in the Chinese 

context because of the role of the central government in the political system. Historically, 

the Chinese Communist Party and the State’s primary task has been to preserve local social 

political order and stability, which essentially prevents the central government from making 

a credible commitment not to bail out those local governments in a financial crisis. Thus, the 

central government is bound to pay a price to ensure that local governments maintain 

political order and social stability, and this price manifests itself in the form of a growing 

number of transfers, some of which occur at a massive scale, consequently leading to local 

fiscal indiscipline (Guo, 2008).  

Given that our primary focus is on the revenue disciplining effect of VFI, we 

encapsulate the prediction of the theoretical framework into the following testable 

Hypothesis 1: 
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Hypothesis 1: Higher VFI levels undermine local fiscal discipline by discouraging local tax 

effort. 

Even though this classic view provides valuable insights into the disciplining effect 

of VFI, the essential premise for this prediction to take place in reality is that local 

governments should enjoy (at least) a certain degree of tax autonomy so they can actually 

influence their tax collections in response to VFI; clearly, otherwise, it would not be 

possible to observe any effect. The division of local taxes and shared taxes in the Chinese 

context, as elaborated previously in subsection 2.1, provides us an opportunity to validate 

this premise, and at the same time serves as a placebo test to confirm Hypothesis 1. That is, 

while the local portion of shared taxes consists of important source of local revenues, these 

revenues are administrated and collected by the central authority (i.e., state tax bureau) . This 

means that the only feasible way for local governments to lower local revenue collection (in 

response to VFI) will be to change their tax collection effort on local taxes (but not so for 

the shared taxes). This prediction is summarized in testable Hypothesis 2: 

Hypothesis 2: Higher VFI levels undermine local fiscal discipline by discouraging local tax 

collections but do not do so for shared taxes. 

Empirically, what seems to be missing in the previous literature is clear evidence on 

the working mechanism of the impact of VFI on tax effort. This mechanism assumes that 

some changes in local fiscal behaviors can directly affect the central policy toward local 
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governments and therefore indirectly influence how local governments actually behave. In 

the spirit of both theoretical constructs of the common pool and the soft budget constraint, 

local governments may lower their costly tax enforcement either because they anticipate an 

offsetting compensation in the form of central transfers or simply some form of a  bailout 

from the central government. Thus, in institutional situations where the link between local 

fiscal behaviors and central policies is disconnected, then we should also expect a break in 

the functioning mechanism powered by VFI.  

In the Chinese context, extra-budgetary revenues are not only under the full 

discretion of local governments, but they are also outside the fiscal budgetary system. This 

means that extra-budgetary revenues actually are not considered by the central government 

when determining the amounts of transfers granted to local governments; that is, there is no 

direct linkage between local performance regarding extra-budgetary revenues and the 

central government policy. Hence, a straightforward logic follows that local governments 

should have no incentive to change their collecting (taxing) behaviors for extra-budgetary 

revenues regardless of their VFI levels. This unique fiscal regime, thus, enables us to 

indirectly check the functioning mechanism of VFI. A confirmation of our main ques tion of 

interest would predict an insignificant effect of VFI on the collection of extra-budgetary 

revenues. We summarize the same in Hypothesis 3.  
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Hypothesis 3: Higher VFI levels should have no impact on local collection effort of extra-

budgetary revenues.  

4Empirical Strategy and Data  

Econometric Specification 

In this section, we discuss the empirical specification with the objective of testing 

Hypotheses 1-3. Specifically, to assess the impacts of VFI on local revenue indiscipline, we 

estimate a standard two-way fixed effects model of the form  

𝐼𝑖,𝑝𝑡 = 𝛼 + 𝛽𝑉𝐹𝐼𝑖,𝑝𝑡 + 𝑿𝑖,𝑝𝑡𝛿 + 𝜂𝑖 + 𝑢𝑝𝑡 + 휀𝑖,𝑝𝑡 (1) 

where i represents a prefecture-level city, p represents the home province of city i, and t 

denotes the year. The dependent variable 𝐼𝑖,𝑝𝑡 is a series of indicators capturing local fiscal 

discipline on the side of taxing behaviors; 𝑉𝐹𝐼𝑖,𝑝𝑡 is the measurement of vertical fiscal 

imbalance of a city; 𝑿𝑖,𝑝𝑡 represents a set of control variables, including real GDP per 

capita, the shares of the secondary and tertiary sectors in GDP, population density, total 

retail sales of consumer goods as a percentage of GDP, government size, cultivation land 

per capita, FDI as a percentage of GDP, the length of highways, total numbers of 

passengers, number of cities in a province, number of counties in a city, a dummy variable 

for the rural tax-for-fee (RTF) reform, and a series of characteristics of the city party 

secretary. To capture the potential heterogeneous time patterns of the outcome variables 

across the provinces, we control for a full set of province-year fixed effects (𝑢𝑝𝑡). 
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Furthermore, the model includes city dummies (𝜂𝑖) to control for unobserved heterogeneity 

that are constant over time across cities; 휀𝑖,𝑝𝑡 is an idiosyncratic error term. To account for 

potential correlation across cities, we cluster standard errors at the city level. 

As control variables, real GDP per capita, the shares of the secondary and tertiary 

sectors in GDP, total retail sales of consumer goods as a percentage of GDP, cultivation 

land per capita, and FDI as a percentage of GDP are used to capture the effects of economic 

development and economic structure on local revenue policy. Population density and the 

number of counties in a city are employed to capture the possible scale effects in the 

collection of local revenues. Government size, measured by the ratio of fiscally supported 

population (consisting of civil servants and employees in public service sectors) to the city’s 

total population, is included to account for the revenue need of the government. The length 

of highways and the number of total annual passengers can be interpreted as a proxy for the 

quality of city infrastructure. The number of cities in a province and number of counties in a 

city capture the potential effect of inter-jurisdictional competition on local revenue 

collection. We also control for a dummy variable of the RTF reform in rural China aiming to 

account for the potential influence of the reform on local revenue policy. 9 To further isolate 

                                                 
9 There may be a concern that this dummy variable may not be able to capture the heterogeneous effects of 

the reform across cities. As a robustness check, we replace it with the ratio of the RTF reform subsidies to 

total local government expenditures and re-estimate the model. The RTF reform subsidy is provided by the 

central government for compensating the revenue losses of local governments in the post -RFT reform period. 

The results are largely unchanged. These results are not reported but available from the authors.  
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the impact of politicians’ preference and political incentives on local taxing policy ,10 we 

additionally control for a series of characteristics of the city party secretary, including 

his/her age, education, tenure, and ethnic status (i.e., a dummy variable indicating whether 

he/she is an ethnic minority). 

Measurement of Key Variables 

Local Fiscal Discipline 

To test Hypothesis 1, we follow the conventional empirical literature to measure 

local tax collection effort, which serves as our dependent variable (𝐼𝑖,𝑝𝑡), as the ratio of total 

own revenues to GDP of a city. Other factors being equal, cities with larger values of these 

ratios should stand for higher levels of revenue/tax collection effort, and thus, stronger fiscal 

discipline (e.g., Bird et al., 2008; Clist and Morrissey, 2011; Besley and Persson, 2014; 

Crivelli and Gupta, 2014).11 This measure is particularly relevant for the Chinese context, as 

                                                 
10 Political incentives may play an important role in shaping local revenue policy (Geys et al., 2010; Baskaran 

et al., 2016). For instance, local politicians with stronger re-election incentives would decrease the direct tax 

perceived by citizens (Bordignon et al., 2017). However, since its foundation in 1949, China has maintained a 

highly centralized political system with strong top–down mandates and a homogeneous governance structure. 

Local government officials are appointed by the upper level government, rather than elected in democratic 

competed elections like in Western democratic countries. Within this context, the central authorities maintain 

absolute control in deciding the promotion or dismissal of local officials, based on criteria strongly associated 

with improved economic performance. Trying to stay ahead of the professional career ladder, local officials 

have strong political incentives to compete for capital by lowering effective tax rates, often involving fierce 

“tax competition by other means”.  

11 In the literature, tax revenue as a percentage of GDP has been widely used as a measure of tax effort. Bird 

et al. (2008) claim that in many countries, especially Latin America, taxes as a share of GDP (‘tax effort’) has 

experienced very little changes over the decades despite the fact that various major tax reforms had been 

taking place; they attribute the relative constancy of this tax ratio (and so tax effort) to the discretion/ad hoc 
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tax legislation in China is highly centralized with the central government setting uniform 

statutory tax rates across all local jurisdictions. Hence, conditional on other characteristics 

of the cities, a variation in the ratio of the total own revenues to GDP should reflect the 

differences in tax enforcement and collection effort across cities. To check the robustness of 

our results, we also consider several alternative measures of tax effort in the subsequent 

analysis.  

Following the same logic, we employ the ratio of local taxes to GDP and the ratio of 

shared taxes to GDP as dependent variables to test Hypothesis 2 and further confirm our 

main results from a placebo test angle. As robustness checks, we also utilize as dependent 

variables the ratios of individual components for both local taxes (including business taxes, 

urban infrastructure taxes, and agriculture taxes) and shared taxes (including the VAT and 

income taxes) to GDP to re-conduct the analysis.  

Finally, for shedding light on the working mechanism of VFI’s impact as 

summarized in Hypothesis 3, we employ the ratios of both the overall and the specific 

components of extra-budgetary revenues to GDP as the dependent variables.  

                                                 

measures implied by the political institutions in these countries. Besley and Persson (2014) have the similar 

insight that the low tax ratio in developing countries is largely determined by political factors such  as weak 

institutions, fragmented polities, and the lack of transparency due to weak news media.  
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Vertical Fiscal Imbalance 

Different measures of VFI have been used in the literature. For instance, Boadway 

and Tremblay (2006) theoretically define it as the level of deviation from the optimal 

vertical fiscal gap, while most empirical studies use “transfer dependency”, calculated as the 

share of intergovernmental transfers in total local expenditures (or total local revenues), as a 

proxy (e.g., de Mello, 2000; Bird and Smart, 2002; Rodden, 2002). Essentially, VFI 

represents the degree of mismatch between local governments’ expenditures and their own 

source revenues. Intergovernmental transfers, as well as some additional revenues such as 

local borrowings and other deficit financing instruments are usually used to fill the gap.12 

Thus, the transfer dependency indicator may not be a completely accurate measure of VFI in 

this regard.  

In this paper, we follow Eyraud and Lusinyan (2013) and Jia et al. (2014) to measure 

VFI as the share of a city’s own spending not financed through own revenues (i.e., the 

difference between a city’s own spending and own revenues) to its own spending. As 

previously pointed out, the gap between a city’s total own expenditures and revenues is 

mostly filled by transfers from the upper-level governments, accompanied by some minor 

budget deficits (even though such deficits are not formally allowed by the central authority). 

As shown in Figure 1, city governments in China evolved a severe mismatch between 

                                                 
12 Note, again, that subnational borrowing was not legally allowed by the central government in China prior 

to 2014. 
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expenditure responsibilities and their revenue capacities from 1999 to 2009, with an average 

VFI of 51.21% during this period (see Table 1). 

Table A2 in the Appendix provides a detailed description and sources of all the 

variables, while their summary statistics are reported in Table 1. 

Table 1. Summary Statistics 

Variables Obs. Mean Std. Dev. Min. Max. 

Total own revenues (% of GDP) 3,494 5.19 1.93 0.84 23.80 

Local tax revenues (% of GDP) 2,782 1.92 0.82 0.35 7.52 

Business tax revenue (% of GDP) 3,477 1.15 0.67 0.15 6.65 

Agriculture tax revenue (% of GDP) 2,797 0.51 0.38 0.01 2.93 

Urban infrastructure tax revenue (% of GDP) 2,823 0.30 0.20 0.05 2.39 

Shared tax revenues (% of GDP) 3,140 1.53 0.84 0.11 6.65 

VAT revenue (% of GDP) 3,477 0.89 0.54 0.07 5.93 

Corporate income tax revenue (% of GDP) 3,142 0.41 0.37 0.01 3.48 

Extra-budgetary revenues (% of GDP) 3,308 1.27 1.37 0.04 6.82 

Industry and transportation sector fund (% of GDP) 1,822 0.03 0.05 0.00 0.40 

Agriculture sector fund (% of GDP) 1,893 0.03 0.04 0.00 0.25 

Land conveyance fee (% of GDP) 2,185 0.37 0.42 0.01 2.03 

VFI (%) 3,560 51.22 23.10 -46.39 97.46 

Log (real GDP per capita) 3,493 9.19 0.79 7.07 12.60 

Log (population density) 3,507 5.34 1.36 -0.44 8.45 

Share of secondary industry, as % of GDP 3,507 44.73 12.70 8.15 90.97 

Share of tertiary sector, as % of GDP 3,467 35.60 7.69 8.50 85.34 

Log (cultivation land per capita) 3,321 6.50 0.79 2.76 8.98 

FDI/GDP (%) 2,870 2.45 3.56 0.00 51.41 

Log (highway) 3,528 8.66 0.78 5.36 10.62 

Log (passengers) 2,979 8.37 0.88 4.81 11.89 

Number of cities 3,575 13.96 3.89 2 21 

Number of counties 3,559 5,73 3.68 0 22 

Total retail sales of consumer goods, as % of GDP 2,951 37.10 28.20 2.86 98.71 

Rural Tax-for-Fee reform 3,452 0.73 0.44 0 1 

Fiscally supported population, as % of total population 3,497 3.38 1.15 0.55 12.01 

Log (age of the city party secretary) 3,371 3.93 0.09 1.61 4.25 

Minority dummy for the city party secretary 3,383 0.92 0.27 0 1 

Education of the city party secretary 3,318 4.66 0.82 1 7 

Tenure of the city party secretary (years) 3,530 4.14 1.73 1 10 

Transfer dependency, as % of government expenditure 3,500 49.03 21.40 -7.59 98.80 

Natural growth rate of population (‰)  3,283 5.75 3.43 -3.35 20.00 

School-age (0-14 years) population in 1999 (10,000 persons) 3,542 83.11 53.28 2.82 277.28 
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Endogeneity 

A potential concern is that the endogeneity of VFI may bias the estimates in our 

baseline regressions. This issue may arise because of reverse causality, omitted variable 

bias, and measurement errors. In our particular context, the reverse causality is likely to 

emerge for two primary reasons. First, since VFI is measured by the ratio of the difference 

between city total own expenditures and revenues to its total own expenditures, any change 

in city revenue collection will have a mechanical effect on the VFI through the accounting 

relationship. Second, transfers from the central government are usually responsive to city 

governments’ fiscal performance, especially their revenue capacities. Thus, local 

expenditures financed by the intergovernmental transfers are intrinsically connected to city 

revenue collection. Besides reverse causality, the endogeneity may also be rooting in the 

potential measurement errors of VFI, which, as discussed in subsection 4.2.2, might be 

captured by different dimensions, and which, by nature is difficult to be measured 

accurately with limited data information.  

To circumvent the endogeneity issue and identify the causal impact of VFI on local 

fiscal indiscipline, we use an instrumental variable estimation. Specifically, we use as an 

instrument (𝐼𝑉𝑖,𝑝𝑡) the change in predicted school-age population (0-14 years old) between 

two consecutive years. The predicted school-age population (𝑃𝑆𝐴𝑃𝑖,𝑝𝑡) is calculated by 

using the actual school-age population in 1999 as the base and assuming time-variant 

growth rates over years, that is 
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𝑃𝑆𝐴𝑃𝑖,𝑝𝑡 = 𝑆𝐴𝑃𝑖,𝑝1999 × ∏ (1 + 𝑃𝑜𝑝𝑔𝑟𝑖,𝑝𝑗
̂ )

𝑡

𝑗=2000

, 𝑡 = 2000,2001, … ,2009 

𝐼𝑉𝑖,𝑝𝑡 = 𝑃𝑆𝐴𝑃𝑖,𝑝𝑡 − 𝑃𝑆𝐴𝑃𝑖,𝑝𝑡−1, 𝑡 = 1999, 2000, … , 2009 

where 𝑆𝐴𝑃𝑖,𝑝1999 is the actual school-age population for city i in province p in year 1999, 

and 𝑃𝑜𝑝𝑔𝑟̂
𝑖,𝑝𝑗 is the simulated natural population growth rate for city i in province p in year 

j.13 To ensure the exogeneity of the population growth rate for city i in the calculation of the 

instrument, we do not use the actual natural population growth rate for city i, but instead we 

construct it (i.e., 𝑃𝑜𝑝𝑔𝑟̂
𝑖,𝑝𝑗) as the weighted average of the actual population growth rate for 

all other cities (except city i itself) in the same province.14  

The validity of the instrument can be justified as follows. Given that the primary 

concern of the endogeneity of VFI involves the reverse causality between local revenue 

collection and VFI, our strategy is to search for instruments with some exogenous variations 

that may explain local expenditures but not local revenue collection. School-age population 

falls in this range. As we previously noted, China has maintained a rather decentralized 

system in terms of expenditure assignments, with local governments providing the majority 

                                                 

13 The predicted school-age population in 1998 is calculated as SAP𝑖,𝑝1999 ×
1

1+𝑃𝑜𝑝𝑔𝑟𝑖,𝑝1999̂
. Note that annual 

data on actual population age structure are not available at the sub-provincial level. The most comprehensive 

and authoritative data on population age structure can be sourced from the population census conducted by 

the central government every five years since 1990. 

14 The weight is total population of the city. The argument here is that the population growth rate in city i is 

correlated with the population growth rate in other cities in the same province. We have also tried using the 

actual growth rate of population for the calculation of the instrument and our estimation results are largely 

unchanged. 
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of essential public services, especially (compulsory) elementary and middle school 

education. In particular, the share of education expenditure in total local government 

expenditure is around 20% on average in our sample for the period between 1999 and 2009 

at the prefecture-city level. Additionally, the 1995 “Education Law of the People’s Republic 

of China” explicitly stipulates that the growth rate of education expenditure should exceed 

the growth rate of government revenues, and per student education expenditure should 

increase annually (Article 55). These institutional facts suggest a high correlation between 

local public education expenditure and VFI. Since school-age population is a major 

predictor for the demand and increase in basic education, but not directly for local revenue 

collection, this justifies the use of school-age population as an arguably good candidate for 

instrumenting local expenditures, and thereby, the VFI. 

As a step further, we take the change in the predicted values of school-age 

population as an instrument. This presents two additional benefits. First, school-age 

population in levels may be highly persistent over time and likely to follow a unit root 

process, potentially leading to a weak instrument problem.15 Thus, population change tends 

                                                 
15 To see this, suppose the first stage specification in the instrumental variables estimation is 𝑋𝑡  = γ𝑍𝑡 + ε𝑡 , 

where 𝑋𝑡 is the endogenous variable and 𝑍𝑡 is the “potential” instrument in level, then, plim
𝑛→∞

γ̂ =
𝐶𝑜𝑣(𝑋,𝑍)

𝑉𝑎𝑟(𝑍)
. If 𝑍𝑡 

follows a unit root process, the variance of the series is diverging to infinity, which results in a zero-

probability limit of γ̂. Hence, using the levels that are persistent over time will lead to a weak instrument 

problem. We have also performed the Augmented Dickey-Fuller unit-root test for each prefecture-city in our 

sample; the results indicate that the predicted values of school-age population in levels follow a unit-root 
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to better capture the exogenous shock.16 Second, since VFI is measured as the degree of 

divergence between total own expenditures and revenues, which potentially captures the 

change in expenditure needs due to the external shocks; thus the change in the predicted 

values tends to better explain the degree of such divergence than the stock values do.  

In summary, the change in predicted school-age population represents an exogenous 

shock to the change in local public expenditure (and not so the change in own revenues), 

and thus acts as a valid instrument for VFI. In subsection 5.1.2, we provide additional 

discussion and perform additional formal tests to check the validity of the selected 

instrument. 

Data 

The panel dataset we use for the quantitative analysis covers 325 prefecture-level 

cities in China for the years 1999-2009. We exclude the four province-level municipality 

cities, Beijing, Tianjin, Shanghai, and Chongqing, as the legal status of these municipalities 

is non-comparable to other regular cities. Cities in Tibet are also excluded from the sample 

                                                 

process in over 80% of prefecture-cities in our sample. These tests are not presented in the paper, but 

available upon request. 

16 By construction, the change of predicted school-age population would rely on the change of the actual 

population growth rate over the years, and we expect it to have more variation across cities than over time. 

This is consistent with the fact that VFI also presents the same pattern. Meanwhile, the idea of using the 

change value as an instrument is in line with the recent practices in the literature. For instance, Miguel et al. 

(2004) and Miguel and Satyanath (2011) use rainfall shocks, as captured in rain fall growth, to instrument 

economic growth, and Bazzi and Blattman (2014) measure the commodity price shock by differencing the 

current and lagged prices for a country in a specific year.  
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because of data unavailability. Since data on some of the key variables such as personal 

income taxes and corporate income taxes are only available from 1999, we select 1999 as 

the starting period in our analysis; the end year of the panel dataset, 2009, is the last year 

that disaggregated fiscal data at the sub-provincial level were released.  

Data on the key variables are collected from the Prefecture, City, and County Public 

Finance Statistics (Quanguo Dishixian Caizheng Tongji Ziliao, 2000-2010. This is the most 

detailed and disaggregated dataset on subnational public finances and some basic economic 

and socio-economic variables (such as GDP, shares of secondary and tertiary sectors in 

GDP, and fiscally supported population, etc.). Data on the natural population growth rate, 

FDI, the length of highways, and total number of passengers, are collected from various 

issues of the China Statistical Yearbook for Regional Economy (National Bureau of 

Statistics, 2000-2010). Information on population of school age (i.e., 0-14 years old) in 1999 

is obtained from the Provincial Tabulation on the 2000 Population Census  (National Bureau 

of Statistics, 2001) for each province. The city party secretaries’ information is obtained 

from their curriculum vitae, which is publicly available online.  



 

34 

 

Empirical Results  

The Impact of VFI on Local Fiscal Discipline  

Descriptive Evidence 

Before we present the results from the formal estimations, Figure 3 depicts the 

scatter plot for the relationship between VFI and our measure of local fiscal discipline (i.e., 

the ratio of total own revenues to GDP) across cities over the sample period. As it clearly 

shows, there exists a strong negative correlation between the two, providing tentative 

evidence on the discouraging effect of VFI on local fiscal discipline. Similarly, Figure A1 in 

the Appendix provides additional descriptive evidence by presenting the negative 

correlation between cities’ reliance on fiscal transfers and their indexes of local fiscal 

discipline.  

Fig. 3. The Correlation between VFI and the Ratio of Total Own Revenues to GDP 
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OLS and IV Results 

The OLS estimation results for specification (1) with different sets of control  

variables are presented in Columns (1)-(2) of Table 2. In all estimations, the dependent 

variable is the ratio of total own revenues to GDP17 and we include city fixed effects and the 

full set of province-year dummies to control for unobserved heterogeneity and specific 

province-time fixed effects.  

To begin with, we examine the effect of VFI on local fiscal discipline without adding 

any other explanatory variables to the model. As shown in Column (1), the coefficient of 

VFI is negative and statistically significant at the 1% level, supporting Hypothesis 1 that the 

presence of VFI reduces local revenue collection efforts. We then add a rich set of economic 

explanatory variables and city leader’s characteristics in Column (2). Again, we find a 

negative impact of VFI on local fiscal discipline on the side of revenue collection. 

Quantitatively, the estimated coefficient of VFI in Column (2) is -0.121, indicating that a 

one-percentage point increase in VFI is associated with a reduction of the share of total own 

revenues in GDP by 0.121 percentage points. At the mean values (see Table 1), this 

translates into an equivalent reduction of 2.33% (i.e., 0.121/5.19) in the share  of total own 

revenues to GDP.  

                                                 
17 Note that total own revenues include shared taxes, and shared taxes’ collection is out of the direct control 

of local governments. Here we use this dependent variable as the starting point of the analysis and later 

decompose them into local taxes, shared taxes, and non-tax revenues for further analysis.  
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Table 2. The Fiscal Indiscipline Effect of the VFI: OLS and IV Estimations  

 OLS  IV 

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

VFI -0.103*** -0.121***  -0.137** -0.107*** 

 (0.014) (0.017)  (0.055) (0.026) 

Anderson-Rubin confidence 

interval    [-0.313, -0.034] [-0.182, -0.045] 

      
Economic controls No Yes  No Yes 

Political controls No Yes  No Yes 

City fixed effects Yes Yes  Yes Yes 

Province × Year fixed effects  Yes Yes  Yes Yes 

IV first stage F-stat    13.991 11.030 

Pr > F-stat    0.000 0.001 

Underidentification LM statistic    10.172 8.143 

LM statistic P-value    0.001 0.004 

Adjusted R-squared 0.621 0.767  0.252 0.524 

Observations 3,081 2,395  3,077 2,394 

Number of cities 292 266  288 265 

Note: The dependent variable is the ratio of total own revenues to GDP. Economic control variables include 

Log (real GDP per capita), Log (population density), Share of secondary sector, Share of tertiary sector, 

Fiscally supported population, Log (cultivation land per capita), FDI/GDP, Log (highway), Log(passengers), 

total retail sales of consumer goods (as % of GDP), Rural Tax-for-Fee reform, Number of cities, and Number 

of counties. Political control variables include Log (age of the city party secretary), Square of Log (age of the 

city party secretary), Minority dummy for the city party secretary, Education of the city party secretary, and 

Tenure of the city party secretary. All regressions include city fixed effects and a full set of province-year fixed 

effects. Robust standard errors clustered at prefecture level are reported in parentheses.  

** and *** denote the significance at the 5% and 1% level, respectively. 

 

The IV estimation results are presented in Columns (3)-(4) of Table 2. VFI, after 

being instrumented, still has a negative and statistically significant impact on local fiscal 

discipline on taxing behavior, which further supports Hypothesis 1. In our preferred IV 

specifications of Column (4), the coefficient of VFI is -0.107. Hence, a one-percentage point 

increase in VFI tends to result in a decrease of 0.107 percentage points in the share of total 

own revenues to GDP. 

In Table A3 of the Appendix, we decompose total own revenues into its two main 

components---total tax revenues and total non-tax revenues---and take their ratios with 
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respect to GDP as alternative dependent variables to re-estimate specification (1). Again, we 

find a significantly negative impact of VFI on the two ratios, with the estimated coefficients 

are small in magnitude compared to the results in column (4) of Table 2. This is consistent 

with the fact that total own revenues are a broader concept than total tax revenues and non-

tax revenues, thus implying a larger scope for strategic responses.  

Validity of the Instrument 

The IV estimates are unbiased only if the instrument is valid. A potential concern 

with using this instrument variable is that change in the predicted values of school-age 

population might be correlated with other economic variables affecting local revenues. In 

particular, the group of school-age population may be itself a reflection of the age 

composition of the city population, which may affect city revenues through its impact on the 

labor market and consumption pattern in the city. We argue that this concern is lessened, at 

least partially, by the many control variables relating to the labor market and consumption 

pattern of the city included in the estimations. Furthermore, Figures A2 and A3 in the 

Appendix show that the predicted change of school age population is actually not correlated 

with the change of employment in any industry and the total retail sales of consumer goods, 

indicating that our instrument is less likely to affect local revenues via labor market 

performance and consumption pattern of the city.  
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From a technical perspective, a valid instrument needs to meet both the relevance 

and exogenous conditions criteria. Here, we provide some more formal evidence that these 

two criteria are satisfied with the selected instrument. To start with, Columns (1)-(2) in 

Table 3 report the first-stage estimation results in the IV estimations. We find that the 

instrument (i.e., the change in predicted school-age population) is positively and 

significantly correlated with VFI, confirming our argument for the relevance of using 

school-age population as an effective predictor for local expenditures, and thus, the VFI. 

The under-identification is also strongly rejected with the LM statistic ranging from 8.143 to 

10.172 depending on different specifications (see Table 2). Meanwhile, for both the IV 

specifications, the F-statistics are well above 10, suggesting that our IV estimates are not 

prone to the weak instrument concern. To further preclude the concern of weak instrument, 

we also report 95% (heteroskedasticity-adjusted) Anderson-Rubin confidence intervals in 

Table 2, which are robust against weak instrument problems and heteroskedasticity in the  

second stage estimation (Chernozhukov and Hansen, 2008; Mikusheva and Poi, 2006). This 

interval also comfortably excludes a zero effect.  

The exogenous condition requires that the instrument should not directly affect local 

government’s taxing behaviors except through its impact on VFI. This condition is difficult 

to check directly. Nevertheless, we implement an indirect test by adding the instrument as 

an additional explanatory variable to the baseline specification (1). We anticipate an 

insignificant result of it in this augmented specification; otherwise, it would indicate that the 
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instrument does have other channels to influence local taxing behaviors after controlling for 

its impact on VFI. Columns (3)-(4) in Table 3 report the results for the augmented 

specification. The estimated coefficients of the instrument are consistently insignificant 

across different specifications. Taken all together, this finding significantly increases our 

confidence on the validity of the instrument. 

Table 3: IV Validity Tests 

 IV first-stage results  IV exclusion condition 

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

Change in the predicted  9.311*** 7.580***  -0.320 0.100 

 school-age population (IV) (2.489) (2.283)  (0.548) (0.250) 

VFI    -0.102*** -0.121*** 

    (0.014) (0.017) 

      

Economic controls No Yes  No Yes 

Political controls No Yes  No Yes 

City fixed effects Yes Yes  Yes Yes 

Province × Year fixed effects  Yes Yes  Yes Yes 

Adjusted R-squared 0.584 0.588  0.622 0.767 

Observations 3,077 2,394  3,081 2,395 

Number of cities 288 265  292 266 

Note: The dependent variables in Columns (1)-(2) and (3)-(4) are VFI and the ratio to total own revenues to 

GDP, respectively. Economic control variables include Log (real GDP per capita), Log (population density), 

Share of secondary sector, Share of tertiary sector, Fiscally supported population, Log (cultivation land per 

capita), FDI/GDP, Log (highway), Log(passengers), total retail sales of consumer goods (as % of GDP), Rural 

Tax-for-Fee reform, Number of cities, and Number of counties. Political control variables include Log (age of 

the city party secretary), Square of Log (age of the city party secretary), Minority dummy for the city party 

secretary, Education of the city party secretary, and Tenure of the city party secretary. All regressions include 

city fixed effects and a full set of province-year fixed effects. Robust standard errors clustered at prefecture 

level are reported in parentheses.  

*** denotes the significance at the 1% level.  

 

Placebo Analysis 

Having obtained strong empirical support for Hypothesis 1, we now proceed to 

conduct placebo analysis by testing Hypothesis 2. As discussed in Section 3, our conjecture 

is that the collection of local taxes and shared taxes should be influenced differently by VFI, 
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since they are administrated by different tax authorities. While the collection of local taxes 

is at the discretion of local governments, and thus should be vulnerable to changes in 

incentives faced by local governments, the collection of shared taxes is under the direct and 

strict control of the central government, and thus it might not be sensitive to the presence of 

VFI at the local level (hence serving as a placebo case). To shed light on this, we consider 

these two different sources of revenues as the dependent variable, respectively. 

Tables 4 and 5 report the IV results with the ratio of local taxes (along with its main 

individual tax categories including business taxes, urban infrastructure taxes, and agriculture 

taxes) to GDP, and the ratio of shared taxes (along with its main individual tax categories, 

including the VAT and corporate income taxes) to GDP as the dependent variables, 

respectively.18 As shown in Table 4, regardless of the use of aggregated local taxes or 

individual local taxes as the dependent variable, the coefficients of VFI are consistently 

negative in all four specifications, supporting the first part of Hypothesis 2 that city 

governments respond to VFI by reducing their taxing effort on local taxes. However, we 

note that the negative effect of VFI is not statistically significant when the ratio of business 

taxes to GDP is used as the dependent variable. This is not a surprise though. As we have 

mentioned in subsection 2.1, even though the business tax is a type of local tax collected by 

local tax bureaus, it is commonly shared between provincial governments and sub-provincial 

                                                 
18 For space concern, all the corresponding OLS estimation results are presented in the Appendix.  
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governments (including cities, counties, and townships) at certain ratios varying across 

provinces. Hence, local collection of business tax tends to be still under strict scrutiny by 

the upper level authorities (i.e., the provincial governments) because they also share in the 

tax. To give an example of how the scrutiny may work, provincial governments frequently 

set up annual tax planning targets for their subordinated governments regarding shared 

taxes, leaving little room for city governments to manipulate their taxing behavior in the 

case of the business tax.19 Consequently, even though local tax bureaus collect the business 

tax, city governments actually have limited autonomy on this particular tax. The 

insignificant effect of VFI on business tax tends to suggest the hierarchical supervision or 

administrative subordination plays some role for revenue discipline.   

Quantitatively, the VFI appears to have the largest impact on the collect ion of 

agricultural taxes. This result may be because the agriculture sector represents the hardest to 

tax sector in the economy, and given the rising opposition among famers to many diverse 

local charges in rural China in the period examined, local governments have had more 

leeway to change their taxing behaviors for the agriculture sector in the presence of VFI.  

  

                                                 
19 As a matter of fact, some of the business tax revenues are shared between local governments and the centra l 

governments. For instance, 37.5% of business tax from the financial and insurance sectors belongs to the 

central government, while the rest is shared among different levels of sub-provincial governments. 
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Table 4. IV Estimations: The Effect of the VFI on Local Taxes 

Dependent variable Local tax 

revenues 

(% of GDP) 

 Business tax 

revenue (% of 

GDP) 

 Urban 

infrastructure tax 

revenue (% of GDP) 

 Agriculture 

tax revenue 

(% of GDP) 

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

VFI -0.045***  -0.001  -0.008**  -0.041*** 

 (0.014)  (0.011)  (0.004)  (0.010) 

        

IV first stage F-stat 9.302  11.030  10.470  9.429 

Underidentification LM 

statistic 7.128 
 

8.143 
 

7.842 
 

7.220 

LM statistic P-value 0.008  0.004  0.005  0.007 

Adjusted R-squared -0.427   -0.056   -0.371   -1.029 

Observations 1,956  2,393  1,971  1,964 

Number of cities 265  265  265  265 

Note: Given data availability, the year coverage for the business tax is 1999-2009, and the year coverage for 

the urban infrastructure tax and the agriculture tax is 1999-2007. All regressions include economic and political 

control variables, city fixed effects and a full set of province-year fixed effects. Economic and political controls 

are the same as that in Table 2. Robust standard errors clustered at prefecture level are reported in parentheses.  

** and *** denote the significance at the 5% and 1% level, respectively.  

 

Table 5 provides strong evidence for the second part of Hypothesis 2, which works 

as an important placebo test. As predicted, the VFI has no significant impact on the 

collection of either aggregate shared tax or its main components (the VAT and income 

taxes). Moreover, the results do not show either any discernible pattern for the effect of VFI 

on different types of shared taxes, where we observe a negative estimate for the VAT and a 

positive estimate for income taxes.  

While, in general, the findings for the shared taxes are in line with our theoretical 

prediction, we need to be cautious when interpreting the results for the corporate income 

tax. The power to collect corporate income tax has only been shifted from local tax bureaus 

to state tax bureaus in 2002, a result of the income tax reform in that year. In particular, the 

reform stated that firms established since 2002 are assigned to state tax bureaus for 
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corporate income tax collection, while tax collections for firms established before 2002 

remain the task of local tax bureaus. This implies that our estimations based on aggregated 

data could not capture this confounding factor. To further investigate this point, we rely on 

firm-level data from the Annual Survey of Industrial Firms (ASIF) conducted by the 

National Bureau of Statistics of China20 for the period (i.e., 1999-2007) to identify whether 

the firms were established before or after 2002. Then we calculate effective corporate tax 

rates for these two groups of firms (under supervision of local tax bureaus and state tax 

bureaus, respectively) at the firm-year level. Finally, we perform separate estimations by 

using the aggregated effective corporate tax rate at the city-year level for firms established 

before and after 2002 as dependent variables,21 respectively, and report the results in 

Columns (4) and (5) of Table 5. The coefficient of VFI in Column (4) is quantitatively much 

larger than that in Column (5) (although they are statistically insignificant), and the former 

also has much smaller standard error (statistically significant at the margin) than the latter. 

                                                 
20 This dataset has been widely used in the literature (for example, Hsieh and Klenow, 2009; Guariglia et al., 

2011; Brandt et al., 2012; Feenstra et al., 2014). The dataset includes all industrial firms that are either state -

owned, or non-state firms with sales above 5 million RMB (approximately 0.7 million U.S. dollars). The 

industrial firms operate in mining, manufacturing, and public utility sectors, spanning 31 provinces and 

province-equivalent municipal cities. We follow the method proposed by Brandt et al. (2012) to clean the 

dataset. On average, nearly 220,000 firms per year for the period from 1999 to 2007 are included in the 

dataset. The dataset contains basic information on firms’ operation statement including income tax payable 

and earnings before interest and tax (EBIT), which enables us to compute the effective corporate income tax 

rate for the firms. 

21 The effective corporate tax rate for the firms is defined as the ratio of income tax payable to earnings 

before interest and tax. In order to aggregate the effective corporate income tax rate to the city level, we 

calculate the weighted average of effective corporate income tax rate for firms established before and after 

2002 in a city. The weight is a firm’s added-value.  
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These results support our main argument that local governments respond to the presence of 

VFI only when they have enough taxing power discretion.  

Table 5. IV Estimations: The Effect of the VFI on Shared Taxes 

Dependent variable Shared tax 

revenues 

(% of GDP) 

 VAT 

revenue 

(% of 

GDP) 

 Corporate 

income tax 

revenue (% 

of GDP) 

 Effective corporate income 

tax rate (%) 

    

Firms 

established 

before 2002  

Firms 

established 

after 2002 

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

VFI -0.006  -0.004  0.003  -0.458  -0.001 

 (0.012)  (0.011)  (0.007)  (0.308)  (0.420) 

          

IV first stage F-stat 13.810  11.030  14.140  10.430  8.253 

Underidentification LM statistic 9.295  8.143  9.480  7.807  6.603 

LM statistic P-value 0.002  0.004  0.002  0.005  0.010 

Adjusted R-squared -0.115  -0.139  -0.334  -0.473  -0.403 

Observations 2,224  2,393  2,225  1,943  1,386 

Number of cities 265  265  265  265  260 

Note: Given data availability, the year coverage for the VAT and corporate income tax is 1999-2009 and 2000-

2009, respectively. The dependent variables in Columns (4)-(5) are the weighted effective corporate income 

tax rate at prefecture-city level for firms who were established before and after 2002, respectively. All 

regressions include economic and political control variables, city fixed effects and a full set of province-year 

fixed effects. Economic and political controls are the same as that in Table 2. Robust standard errors clustered 

at prefecture level are reported in parentheses. 

 

In sum, our analysis validates Hypothesis 2 and constructs a valid placebo test for 

our main theoretical argument on the effect of VFI on fiscal discipline. Additionally, the 

placebo results on the shared taxes also highlight the importance of central oversight in 

addressing the distortive effect of VFI under a partial decentralization setting --- a finding 

that is consistent with the previous work such as Baskaran et al. (2016).  
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The Mechanism of Impact 

In this subsection, we continue to explore the empirical evidence on the working 

mechanism for the impact of VFI by examining extra-budgetary revenues. Recall that this 

part of local revenues is an incentive-incompatible element as it does not enter the 

budgetary system and therefore is not considered as local revenue capacity when calculating 

central transfers to local governments. In order words, transfers from the central government 

will not compensate the lowering collections of extra-budgetary revenues, so local 

governments have less motivation to change their collection effort for these revenues in face 

of VFI. Therefore, an insignificant impact of VFI on local governments’ revenue collection 

effort for extra-budgetary revenues will support Hypothesis 3 and shed light on the working 

mechanism highlighted by the theory.  

Table 6 reports the estimation results for the effect of VFI on local collection of 

extra-budgetary revenues: Column (1) with the ratio of total extra-budgetary revenues to 

GDP as the dependent variable, while Columns (2)-(4) with the ratios of the three specific 

components of extra-budgetary revenues (i.e., industry and transportation sector funds, 

agriculture sector funds, and land conveyance fees) to GDP as the dependent variables , 

respectively. Although the estimated coefficients of VFI are negative, they are highly 

insignificant in all specifications, supporting Hypothesis 3. These results also reinforce our 

main argument and underline the functioning mechanism for the impact of VFI. 
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Table 6. IV Estimations: The Effect of the VFI on Extra-budgetary Revenues 

Dependent variable Extra-

budgetary 

revenues (% 

of GDP) 

 Industry and 

transportation 

sector fund (% 

of GDP) 

 Agriculture 

sector fund 

(% of GDP) 

 Land 

conveyance fee 

(% of GDP) 

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

VFI -0.041  0.001  0.000  -0.016 

 (0.032)  (0.002)  (0.001)  (0.015) 

        

IV first stage F-stat 17.109  4.972  7.125  17.690 

Underidentification LM 

statistic 10.940  4.056  5.484  9.212 

LM statistic P-value 0.001  0.044  0.019  0.002 

Adjusted R-squared -0.309  -0.502  -0.403  -0.468 

Observations 2,315  1,353  1,395  1,592 

Number of cities 265  244  241  262 

Notes: All regressions include economic and political control variables, city fixed effects and a full set of 

province-year fixed effects. Economic and political controls are the same as that in Table 2. Robust standard 

errors clustered at prefecture level are reported in parentheses. 

 

Robustness Checks 

In this section, we conduct a series of robustness checks on our baseline results. We 

only report the results for aggregated dependent variables, including total own revenues, 

local tax revenues, shared tax revenues, and extra-budgetary revenues, while the results for 

specific individual tax are presented in the Appendix. 

Alternative Measure of VFI 

We first check whether our findings might be driven by the measurements of VFI. As 

highlighted in subsection 4.2, transfer dependency, defined as the ratio of transfers received 

from the upper-level governments to local government expenditures, is another indicator of 

VFI that has been widely used in the literature (e.g., de Mello, 2000; Bird and Smart, 2002; 
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Jin and Zou, 2002; Rodden, 2002). Thus, we repeat the empirical tests for Hypotheses 1-3 

using this new measure of VFI and report the results in Panel A of Table 7. Largely 

consistent with our baseline results, we find that the transfer dependency has a negative and 

statistically significant effect on the ratio of total own revenues to GDP and the ra tio of 

local taxes to GDP. It has no significant impact on the ratio of shared taxes to GDP and the 

ratio of extra-budgetary revenues to GDP.  

Alternative Measures of Local Fiscal Indiscipline 

Because of its very nature, using the tax-to-GDP ratio for measuring local fiscal 

indiscipline may be subject to certain measurement error. In particular, our baseline results 

might be confounded by the potential effect of VFI on GDP (the denominator) rather than 

actual tax revenues collected (the numerator). To address this concern, and as a robustness 

check, we use directly the actual revenues collected (in logarithm terms) as the dependent 

variables. The results presented in Panel A of Table A7 in the Appendix are quite robust and 

largely unchanged.  

Similarly, another potential concern can be raised regarding the use of realized tax 

revenue as a measure of local tax effort. In particular, realized revenue could be a function 

of both the local tax effort and underlying tax base. An alternative measure, more free of 

those concerns, would be the difference between the realized revenues and the potential 

revenues. Thus, we follow the regression approach initially pioneered by several IMF 
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studies (e.g., Lotz and Morss 1967; Bahl 1971; Chelliah et al., 1975) to obtain an alternative 

measure of local tax effort. Specifically, the approach first regresses the actual own 

revenues to GDP ratio on a set of explanatory variable proxies for tax bases and “tax 

handles”. Those estimates are then used to obtain the potential (projected) own revenues. 

The index of local tax effort is calculated as the ratio of actual own revenues to the 

predicted potential own revenues. Panel B of Table 7 repeats the estimations for 

specification (1) using this new tax effort index as the dependent variable.22 Again, the 

estimation results are largely consistent with our baseline ones, lessening the concern over 

the measures of the dependent variable. 

Table 7. Robustness Checks: Alternative Measures of VFI and Fiscal Indiscipline 

Dependent variable Total own 

revenues 

 Local tax 

revenues 

 Shared tax 

revenues 

 Extra-budgetary 

revenues 

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

Panel A: Transfer dependency as an alternative measure of the VFI 

Transfer dependency -0.103***  -0.048***  -0.004  -0.048 

 (0.029)  (0.015)  (0.013)  (0.031) 

        

IV first stage F-stat 11.340  9.825  13.610  20.450 

Underidentification LM statistic 8.853  7.966  10.140  12.850 

LM statistic P-value 0.003  0.005  0.001  0.000 

Adjusted R-squared -0.096  -0.333  -0.133  -0.202 

Observations 2,366  1,935  2,199  2,288 

Number of cities 264  263  264  264 

 

                                                 
22 More specifically, in the first-stage, we regress the ratio of total own revenues to GDP on a set of 

explanatory variables including GDP per capita, the share of agricultural sector in GDP, and the share of 

secondary sectors in GDP, with robust standard error clustered at city level. In the second -stage regression, 

we use bootstrap to correct standard errors because of the potential correlation between imputed own 

revenues generated by the first-stage analysis.  
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Panel B: Estimated tax efforts by the regression approach 

VFI -0.022***  -0.028***  -0.006  -0.007 

 (0.004)  (0.009)  (0.008)  (0.019) 

        

IV first stage F-stat 23.480  17.870  27.690  34.070 

Underidentification LM statistic 23.230  16.870  26.390  31.610 

LM statistic P-value 0.000  0.000  0.000  0.000 

Adjusted R-squared 0.554  -0.524  -0.004  -0.190 

Observations 2,395  1,957  2,225  2,316 

Number of cities 265  265  265  265 

Note: Instrumental variable estimations are employed in the estimations. In Panel A, transfer dependency is 

employed as an alternative measured of VFI. The dependent variables are ratio of different revenues to GDP, 

respectively. In Panel B, all measures of local tax effort are obtained by using the regression approach. All  

regressions include economic and political control variables, city fixed effects and a full set of province-year 

fixed effects. Economic and political controls are the same as that in Table 2. Robust standard errors clustered 

at prefecture level are reported in parentheses.  

*** denotes the significance at the 1% level, respectively.  

 

Lastly, measurement error may simply arise due to the use of macro-level data that 

are more vulnerable to measurement errors during their compiling process. Alternatively, 

once again, we rely on firm-level data from the ASIF to re-calculate the key dependent 

variables. In particular, we first calculate total effective tax rates, effective local tax rates, 

and effective shared tax rates for each firm in each year,23 and then aggregate them to the 

city level by taking the weighted average of the firms in a city (the weight is firm value-

added). The estimation results, using these new dependent variables, are reported in Panel B 

                                                 
23 The ASIF provides a wide range of information on tax payments of the firms, including corporate income 

tax, VAT, business tax and surcharges for main operations, and other local taxes for management (a 

combination of stamp tax, urban real estate tax, land usage tax, and vehicle and vessel usage tax). We take the 

summation of all these taxes as a measure of total tax burden of the firms, the summation of business tax and 

surcharges for main operations and other local taxes for management as a measure of total local taxes paid by 

the firms, and the summation of corporate income tax and VAT as a measure of total shared taxe s paid by the 

firms. All the effective values are calculated using firms’ value -added as a reference (i.e., the denominator). 
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of Table A7 in the Appendix. We find robust evidence from the micro-level data---the effect 

of VFI on total effective tax rate and effective local tax rate is still negative and statistically 

significant, and not so for the effective shared tax rate.  

Other Potential Confounding Factors 

In addition, we also consider some other confounding factors that may bias our 

estimations. First, given that local officials primarily care about their own political 

promotion, there may be a concern that in the presence of VFI, local officials may face 

stronger incentives to increase (rather than reduce) their tax effort in order to collect 

sufficient revenues for development. While this concern should have been lessened by 

controlling many political factors in our baseline estimations, we further address it by 

restricting our sample to those cities whose leaders (party secretaries) are under the age of 

53. In China, this age is usually regarded as a threshold for the final chance of promotion for 

city party secretaries (Yu et al., 2016). If political promotion incentives have not been well 

controlled for in our baseline estimations, we would expect that in the estimations for this 

subsample, the negative effects of VFI should be reduced. The results in Panel A of Table 

A8 in the Appendix indicate that the estimates for VFI in all specifications are very close to 

the baseline estimations in terms of both magnitudes and significance level . Hence, this 

concern does not bias our main results.  
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Second, throughout our sample period (i.e., 1999-2009), there were a few tax reforms 

being implemented, and their effects may be not fully captured by the city and province-

year fixed effects. In particular, in 2004 the Chinese authorities implemented the so -called 

VAT transformation reform, allowing for the deduction of firms’ purchases of fixed assets 

from the VAT bases in certain industries in three Northeastern provinces (i.e., Liaoning, 

Jilin, and Heilongjiang). This reform may have significantly reduced tax burdens of the 

firms in these regions, and thus bias our results. To address this issue, we exclude all 

prefecture-cities in those three Northeastern provinces from the sample and re-estimate the 

equation (1). The results are largely unchanged (see Panel B of Table A8 in the Appendix).  

Analogously, in 2006 the new tax legislation increased the personal income tax 

threshold from 800RMB to 1600RMB and in the same year, the agriculture tax was 

abolished. . Both of these reforms may also reduce the tax ratio. To preclude this concern, 

we restrict our sample to only include observations prior to 2006 (i.e., 1999-2005) and re-

estimate our specification. As shown in Panel C of Table A8 in the Appendix, our results are 

not affected by these reforms in any significant way.  

Conclusions 

Since the TSS reform in 1994, the Chinese fiscal system has been characterized by 

the marked presence of VFI at the local level, giving rise to the twin common pool and soft 

budget constraint problems with the potential of significantly distorting the fiscal discipline 
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of local governments. Using a large panel dataset at the city level in China from 1999 to 

2009, this paper is among the first to examine the effects of VFI on local fiscal discipline in 

the context of taxing behaviors, and it explicitly explores the working mechanism for the 

impact of VFI on tax effort.  

We find that VFI significantly reduces the ratio of total own revenues to GDP, 

supporting the prevailing argument that higher levels of VFI may induce fiscal indiscipline 

by reducing tax effort of local governments. We take advantage of the unique Chinese fiscal 

institutional framework that assigns the taxing power for local taxes and shared taxes to two 

separate authorities (i.e., the local tax bureau and the state tax bureau, respectively), and we 

further explore the heterogeneous effect of VFI on the revenue collection of local taxes and 

shared taxes. Our results reveal that local governments respond to the presence of VFI by 

lowering their tax effort on local taxes, for which they have certain tax autonomy. However, 

higher levels of VFI have no significant impact on the collection of shared taxes, which are 

under the direct administration of the central government. We further show that the effect of 

VFI on fiscal discipline does not exist for extra-budgetary revenues, which provides 

additional evidence on the working mechanism of the effect of VFI on tax effort. Hence, 

local fiscal institutional arrangements are important for understanding how the effect of VFI 

on fiscal discipline works. Our results are robust across different specifications, correcting 

for the endogeneity of VFI, and for alternative measures of VFI.  
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From a policy perspective, the evidence from China is very relevant to other 

decentralized countries around the world because it comes from a case where there is 

limited local tax autonomy, so that if the effects of VFI are strong there, it is likely that they 

would be even more present in countries where local governments have more tax discretion. 

For instance, there is considerable evidence on the low tax yields of traditional local taxes, 

such as the property tax, even where local governments have discretion to set rates—as is 

the case in many decentralized countries. This has been a puzzle in many developing 

countries, but also in some developed countries. Low tax effort has been blamed on transfer 

dependence, soft budget constraints, and other factors. Thus, our findings fit into the 

explanations for this observed phenomenon. In addition, the advantage of doing the study 

for China is that it allows a much clearer identification of the role of VFI on local tax effort 

because China has separate identified local taxes as well as local tax administration, 

together with shared taxes that are mostly collected by the state tax administration. From the 

perspective of policy implication, the results on the shared taxes highlight the potential role 

of central oversight in addressing the distortive effect of VFI under a partial decentralization 

setting. Also, if the continued expansion of VFI at the local level and the resulting distorted 

taxing behaviors of local governments are deemed undesirable by the Chinese central 

authority, then there will be a need to rebalance the expenditure assignments and revenue 

assignments to local governments. In theory, either assigning more revenue sources to local 

governments or recentralizing some of the existing expenditure responsibilities to the central 
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government should help in the right direction. In practice, since many social expenditure 

responsibilities in public welfare, including unemployment compensation and pensions, 

have long been wrongly assigned to subnational governments, especially at the lowest level 

(Liu et al., 2015), there is plenty of scope for China’s central government to reassign and 

centralize those expenditure responsibilities. As the findings of this paper attest, this type of 

policy—or providing local governments with greater tax autonomy—would contribute 

significantly towards raising the fiscal discipline of local governments in China.  
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Appendix 

Fig. A1. Transfer Dependency and Total Own Revenues of Chinese City Governments 

 

 

Fig. A2. Predicted Change of School-age Population (SAP) and Change of Employment 
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Fig. A3. Predicted Change of School-age Population (SAP) and Total Retail Sales of 

Consumer Goods 
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Table A1. Average Fiscal Revenue Structure of Prefecture-city Governments, 1999-2009 (million RMB). 

Year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Total own revenues 1215.61 1349.70 1615.93 1686.31 1966.24 2333.49 2947.51 3646.32 4763.19 5870.70 6718.42 

Value-added Tax 213.86 243.08 284.70 327.10 382.35 345.57 556.52 674.30 835.39 983.88 1032.53 

Corporate income tax - 201.87 316.25 164.65 149.44 206.16 266.97 341.13 491.05 603.23 614.18 

Business tax 258.92 288.55 327.40 409.53 491.42 620.98 726.31 892.15 1137.46 1331.61 1650.38 

Urban infrastructure tax  94.72 89.22 97.50 120.00 140.23 171.54 203.61 242.44 297.87 - - 

Agriculture tax 119.37 125.77 129.94 190.61 226.99 218.91 214.18 - - - - 

Non-tax revenues 341.66 335.30 344.82 389.21 474.07 618.79 687.27 840.74 983.30 1273.15 1447.30 

 

Table A2. Variable Description and Data Source 

Variables  Definition  Source 

Total own revenues (% of GDP)  Ratio of total own revenues to GDP  Prefecture, City, and County Public Finance Statistics 

Local tax revenues (% of GDP)  Ratio of local tax revenues to GDP  Prefecture, City, and County Public Finance Statistics 

Business tax revenue (% of GDP)  Ratio of business tax revenue to GDP  Prefecture, City, and County Public Finance Statistics 

Agriculture tax revenue (% of GDP)  Ratio of agriculture tax revenue to GDP  Prefecture, City, and County Public Finance Statistics 

Urban infrastructure tax revenue (% of 

GDP) 

 Ratio of urban infrastructure tax revenue to GDP  Prefecture, City, and County Public Finance Statistics 

Shared tax revenues (% of GDP)  Ratio of shared tax revenues to GDP  Prefecture, City, and County Public Finance Statistics 

VAT revenue (% of GDP)  Ratio of value-added tax revenue to GDP  Prefecture, City, and County Public Finance Statistics 

Corporate income tax revenue (% of GDP)  Ratio of corporate income tax revenue to GDP  Prefecture, City, and County Public Finance Statistics 

Extra-budgetary revenues (% of GDP)  Ratio of total extra-budgetary revenues to GDP  Prefecture, City, and County Public Finance Statistics 

Industry and transportation sector fund (% 

of GDP) 

 Ratio of industry and transportation sector fund to 

GDP 

 Prefecture, City, and County Public Finance Statistics 

Education sector fund (% of GDP)  Ratio of education sector fund to GDP  Prefecture, City, and County Public Finance Statistics 

Agriculture sector fund (% of GDP)  Ratio of agriculture sector fund to GDP  Prefecture, City, and County Public Finance Statistics 

Land conveyance fee (% of GDP)  Ratio of land conveyance fee GDP  Prefecture, City, and County Public Finance Statistics 

VFI (%)  Ratio of the difference of a city’s total fiscal 

expenditures and revenues to its total fiscal 

expenditures 

 Prefecture, City, and County Public Finance Statistics 
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Log (real GDP per capita)  Log of real GDP per capita  China Statistical Yearbook for Regional Economy 

Log (population density)  Total population divided by the area (log)  China Statistical Yearbook for Regional Economy 

Share of secondary sector  Ratio of value-added of secondary sector to GDP  Prefecture, City, and County Public Finance Statistics 

Share of tertiary sector   Ratio of value-added of tertiary sector to GDP  Prefecture, City, and County Public Finance Statistics 

Log (cultivation land per capita)  Log of cultivation land per capita  China Statistical Yearbook for Regional Economy 

FDI/GDP (%)  Ratio of foreign direct investment to GDP  China Statistical Yearbook for Regional Economy 

Log (highway)  Log of the length of highways  China Statistical Yearbook for Regional Economy 

Log (passengers)  Log of the total number of annual passengers  China Statistical Yearbook for Regional Economy 

Number of cities  The number of cities in a province  China Statistical Yearbook 

Number of counties  The number of counties in a city  China Statistical Yearbook 

Total retail sales of consumer goods, as % 

of GDP 

 The ratio of total retail sales of consumer goods to 

GDP 

 China Statistical Yearbook for Regional Economy 

Rural Tax-for-Fee reform  =1 if the city has implemented the rural Tax-for-Fee 

reform 

 Official documents from provincial governments 

Fiscally supported population   Ratio of fiscally supported population to total 

population 

 Prefecture, City, and County Public Finance Statistics 

Log(age of the city party secretary)  Log of the age of the party secretary of the city  Public information from the prefecture-city 

government’s bulletins 

Minority dummy for the city party secretary  =1 if the party secretary of the city is from ethnic 

minorities 

 Public information from the prefecture-city 

government’s bulletins 

Education of the city party secretary  The level of the education of the party secretary of the 

city. 1:technical secondary school; 2: high school; 3: 

junior college; 4: bachelor degree; 5: master degree; 

6: doctorate; 7: post-doc. 

 Public information from the prefecture-city 

government’s bulletins 

Transfer dependency (%)  Ratio of total transfers to total fiscal expenditures  Prefecture, City, and County Public Finance Statistics 

Natural growth rate of population  Natural population growth rate (‰)  China Statistical Yearbook for Regional Economy 

School-age population  School-age (0-14 years) population in 1999 (10,000 

persons) 

 Provincial Tabulation on the 2000 Population Census 
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Table A3. Effect of the VFI on Total Tax and Non-tax Revenues 

Dependent variable Total tax revenues (% of GDP)  Total non-tax revenues (% of 

GDP) 

 OLS  IV  OLS  IV 

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

VFI -0.032***  -0.078***  -0.089***  -0.043** 

 (0.008)  (0.027)  (0.022)  (0.020) 

        

IV first stage F-stat   10.994    10.919 

Underidentification LM statistic   8.117    8.070 

LM statistic P-value   0.004    0.005 

Adjusted R-squared 0.510  -0.326  0.522  0.162 

Observations 2,388  2,387  2,384  2,383 

Number of cities 266  265  266  265 

Note: All regressions include economic and political control variables, city fixed effects and a full set of 

province-year fixed effects. Economic and political controls are the same as that in Table 2. Robust standard 

errors clustered at prefecture level are reported in parentheses.  

** and *** denote the significance at 5% and 1% level, respectively.  

 

Table A4. OLS Estimations: The Effect of the VFI on Local Taxes 

Dependent variable Local tax 

revenues 

(% of GDP) 

 Business tax 

revenue (% of 

GDP) 

 Urban 

infrastructure tax 

revenue (% of GDP) 

 Agriculture 

tax revenue 

(% of GDP) 

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

VFI -0.018***  -0.006***  -0.002***  -0.010*** 

 (0.003)  (0.002)  (0.001)  (0.002) 

        

Adjusted R-squared 0.548  0.686  0.505  0.588 

Observations 1,957  2,394  1,972  1,965 

Number of cities 266  266  266  266 

Note: Given data availability, the year coverage for the business tax is 1999-2009, and the year coverage 

for the urban infrastructure tax and the agriculture tax is 1999-2007. All regressions include economic and 

political control variables, city fixed effects and a full set of province-year fixed effects. Economic and 

political controls are the same as that in Table 2. Robust standard errors clustered at prefecture level are 

reported in parentheses.  

*** denote the significance at the 1% level.  
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Table A5. OLS Estimations: The Effect of the VFI on Shared Taxes 

Dependent variable Shared tax 

revenues (% 

of GDP) 

 VAT 

revenue (% 

of GDP) 

 Corporate 

income tax 

revenue (% 

of GDP) 

 Effective corporate income 

tax rate (%) 

    

Firms 

established 

before 2002  

Firms 

established 

after 2002 

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

VFI -0.012***  -0.006***  -0.005***  0.030  0.051 

 (0.003)  (0.002)  (0.002)  (0.036)  (0.057) 

          

Adjusted R-squared 0.601  0.399  0.586  0.060  0.064 

Observations 2,225  2,394  2,226  1,944  1,390 

Number of cities 266  266  266  266  264 

Note: Given data availability, the year coverage for the VAT and corporate income tax is 1999 -2009 and 

2000-2009, respectively. The dependent variables in Columns (4)-(5) are the weighted effective corporate 

income tax rate at prefecture-city level for firms who were established before and after 2002, respectively. 

All regressions include economic and political control variables, city fixed effects and a full set of province-

year fixed effects. Economic and political controls are the same as that in Table 2. Robust standard errors 

clustered at prefecture level are reported in parentheses. 

*** denotes the significance at the 1% level. 

 

Table A6. OLS Estimations: The Effect of the VFI on Extra-budgetary Revenues 

Dependent variable Extra-

budgetary 

revenues (% 

of GDP) 

 Industry and 

transportation 

sector fund (% 

of GDP) 

 Agriculture 

sector fund 

(% of GDP) 

 Land 

conveyance fee 

(% of GDP) 

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

VFI -0.001  -0.000  -0.000  -0.001 

 (0.003)  (0.001)  (0.001)  (0.002) 

        

Adjusted R-squared 0.776  0.225  0.410  0.594 

Observations 2,316  1,360  1,405  1,595 

Number of cities 266  251  251  265 

Notes: All regressions include economic and political control variables, city fixed effects and a full set of 

province-year fixed effects. Economic and political controls are the same as that in Table 2. Robust standard 

errors clustered at prefecture level are reported in parentheses. 
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Table A7. Robustness Checks: Alternative Measures of Dependent Variables 

Panel A: Log of (actual revenues) as the dependent variables 

Dependent variable Log(total own 

revenues) 

 Log(local tax 

revenues) 

 Log(shared 

tax revenues) 

 Log(extra-

budgetary 

revenues) 

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

VFI -0.020***  -0.027***  0.000  -0.003 

 (0.005)  (0.007)  (0.010)  (0.020) 

        

IV first stage F-stat 11.030  9.302  13.810  17.190 

Underidentification LM 

statistic 8.143  7.128  9.295  10.940 

LM statistic P-value 0.004  0.008  0.002  0.0012 

Adjusted R-squared 0.674  -0.005  -0.065  -0.085 

Observations 2,394  1,956  2,224  2,315 

Number of cities 265  265  265  265 

        

Panel B: Effective tax rates as the dependent variables 

Dependent variable Total effective tax rate (%)  Effective local 

tax rate (%)  
Effective shared 

tax rate (%) 

 (5)  (6)  (7) 

VFI -0.314*  -0.091**  -0.219 

 (0.166)  (0.045)  (0.139) 

      

IV first stage F-stat 10.610   10.610   10.610 

Underidentification LM 

statistic 7.915  7.915  7.915 

LM statistic P-value 0.005  0.005  0.005 

Adjusted R-squared -0.777  -0.858  -0.599 

Observations 1,963  1,963  1,963 

Number of cities 265  265  265 

Note: Instrumental variable estimations are employed in the estimations. All regressions include economic 

and political control variables, city fixed effects and a full set of province-year fixed effects. Economic and 

political controls are the same as that in Table 2. Robust standard er rors clustered at prefecture level are 

reported in parentheses.  

*, **, and *** denote the significance at the10%, 5%, and 1% level, respectively.  
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Table A8. Robustness Checks: Other Potential Confounders 

Dependent variable Total own 

revenues (% of 

GDP) 

 Local tax 

revenues (% of 

GDP) 

 Shared tax 

revenues (% 

of GDP) 

 Extra-budgetary 

revenues (% of 

GDP) 

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

Panel A: Subsample with city leader under 53 years old 
 

VFI -0.102***  -0.050***  -0.010  -0.021 

 (0.021)  (0.013)  (0.011)  (0.028) 

        

IV first stage F-stat 13.350  10.120  15.470  23.780 

Underidentification LM 

statistic 8.231  6.754  8.749  11.210 

LM statistic P-value 0.004  0.009  0.003  0.001 

Adjusted R-squared 0.561  -0.514  -0.120  -0.226 

Observations 1,703  1,384  1,591  1,646 

Number of cities 190  190  190  190 

        

Panel B: VAT reform in 2004 
 

VFI -0.107***  -0.045***  -0.012  -0.036 

 (0.026)  (0.014)  (0.012)  (0.032) 

        

IV first stage F-stat 11.760  9.527  15.410  18.790 

Underidentification LM 

statistic 8.685  7.281  10.170  11.890 

LM statistic P-value 0.003  0.007  0.001  0.001 

Adjusted R-squared 0.536  -0.391  -0.0938  -0.257 

Observations 2,107  1,710  1,957  2,030 

Number of cities 231  231  231  231 

        

Panel C: Income tax and agriculture tax reforms in 2006 
 

VFI -0.096***  -0.056***  -0.005  -0.002 

 (0.023)  (0.015)  (0.013)  (0.030) 

        

IV first stage F-stat 9.560  8.962  12.580  11.710 

Underidentification LM 

statistic 7.619  7.222  8.982  8.737 

LM statistic P-value 0.006  0.007  0.003  0.003 

Adjusted R-squared 0.334  -0.582  -0.188  -0.021 

Observations 1,730  1,714  1,561  1,691 

Number of cities 264  264  264  264 

Note: Instrumental variable estimations are employed in the estimations. In Panel A, we restrict our sample 

to those cities whose leaders (party secretaries) are under the age of 53. In Panel B, we exclude all 

prefecture-cities in those three Northeastern provinces that were affected by the 2004 VAT reform from the 

sample. In Panel C, we restrict our sample to only include observations prior to 2006 (i.e.,1999-2005). All 

regressions include economic and political control variables, city fixed effects and a full set of province-

year fixed effects. Economic and political controls are the same as that in Table 2. Robust standard errors 

clustered at prefecture level are reported in parentheses.  

*** denotes the significance at 1% level. 
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Table A9. Robustness Checks: Alternative Measures of VFI and Fiscal Indiscipline  

Dependent variable 

Local tax revenues Shared tax revenues Extra-budgetary revenues 

Business tax 

revenue (% of 

GDP) 

Urban 

infrastructure 

tax revenue 

(% of GDP) 

Agriculture 

tax revenue 

(% of GDP) 

VAT revenue 

(% of GDP) 

Corporate 

income tax 

revenue (% of 

GDP) 

Industry and 

transportatio

n sector fund 

(% of GDP) 

Agriculture 

sector fund 

(% of GDP) 

Land 

conveyance 

fee (% of 

GDP) 

 (1) (2) (3) (4) (5) (6) (7) (8) 

Transfer dependency -0.000 -0.008** -0.046*** -0.001 0.003 0.002 0.001 -0.020 

 (0.011) (0.004) (0.011) (0.011) (0.008) (0.003) (0.002) (0.019) 

         

IV first stage F-stat 11.340 11.060 9.475 11.340 14.130 5.680 8.430 19.770 

Underidentification LM 

statistic 
8.853 8.764 7.707 8.853 10.480 4.811 6.799 10.860 

LM statistic P-value 0.003 0.003 0.006 0.003 0.001 0.028 0.009 0.001 

Adjusted R-squared -0.080 -0.323 -1.042 -0.143 -0.311 -0.545 -0.391 -0.441 

Observations 2,365 1,950 1,942 2,365 2,200 1,341 1,383 1,577 

Number of cities 264 263 263 264 264 243 240 260 

         

VFI -0.003 -0.026* -0.050* -0.003 -0.036 0.046 0.040 -0.020 

 (0.007) (0.016) (0.028) (0.010) (0.035) (0.452) (0.189) (0.041) 

         

IV first stage F-stat 23.490 19.430 18.310 23.490 28.380 7.374 10.310 26.590 

Underidentification LM 

statistic 
23.230 18.260 17.260 23.230 26.990 6.659 9.004 21.320 

LM statistic P-value 0.000 0.000 0.000 0.000 0.000 0.010 0.003 0.000 

Adjusted R-squared 0.0417 -0.375 -0.227 -0.102 -0.244 -0.507 -0.464 -0.377 

Observations 2,394 1,972 1,965 2,394 2,226 1,360 1,405 1,595 

Number of cities 265 265 265 265 265 244 241 262 

Note: Instrumental variable estimations are employed in the estimations. In Panel A, alternative measure of the instrument (i.e., the change in the predicted school-

age population) is calculated by using the 1989 school-age population as the base. In Panel B, transfer dependency is employed as an alternative measured of VFI. 

All regressions include economic and political control variables, city fixed effects and a full set of province-year fixed effects. Economic and political controls are 

the same as that in Table 2. Robust standard errors clustered at prefecture level are reported in parentheses. 

*, **, and *** denote the significance at the10%, 5%, and 1% level, respectively.  
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Table A10 (A) Robustness Checks: Alternative Measures of Dependent Variables  

Dependent variable 

Local tax revenues Shared tax revenues Extra-budgetary revenues 

Log(business 

tax revenue) 

Log(urban 

infrastructure 

tax revenue) 

Log(agricul

ture tax 

revenue) 

Log(VAT 

revenue) 

Log(corporate 

income tax 

revenue) 

Log(industry 

and 

transportation 

sector fund) 

Log(agriculture 

sector fund) 

Log(land 

conveyance 

fee) 

 (1) (2) (3) (4) (5) (6) (7) (8) 

         

VFI 0.007 -0.016* -0.061*** -0.000 0.001 -0.011 -0.009 -0.015 

 (0.008) (0.009) (0.022) (0.012) (0.022) (0.049) (0.046) (0.025) 

         

IV first stage F-stat 11.030 10.470 9.429 11.030 14.140 4.972 7.125 17.690 

Underidentification LM statistic 8.143 7.842 7.220 8.143 9.480 4.056 5.484 9.212 

LM statistic P-value 0.004 0.005 0.007 0.004 0.002 0.044 0.019 0.002 

Adjusted R-squared 0.136 -0.204 -0.298 0.025 -0.192 -0.401 -0.376 -0.408 

Observations 2,393 1,971 1,964 2,393 2,225 1,353 1,395 1,592 

Number of cities 265 265 265 265 265 244 241 262 

Note: Instrumental variable estimations are employed in the estimations. All regressions include economic and political control variables, city fixed effects and a 

full set of province-year fixed effects. Economic and political controls are the same as that in Table 2. Robust standard errors clustered at prefecture level are 

reported in parentheses.  

* and *** denote the significance at the 10% and 1% level, respectively. 
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Table A10 (B) Robustness Checks: Other Potential Confounders 

Dependent variable 

Local tax revenues Shared tax revenues Extra-budgetary revenues 

Business tax 

revenue (% 

of GDP) 

Urban 

infrastructure 

tax revenue 

(% of GDP) 

Agriculture 

tax revenue 

(% of GDP) 

VAT 

revenue (% 

of GDP) 

Corporate 

income tax 

revenue (% 

of GDP) 

Industry and 

transportation 

sector fund (% 

of GDP) 

Agriculture 

sector fund 

(% of GDP) 

Land 

conveyance 

fee (% of 

GDP) 

 (1) (2) (3) (4) (5) (6) (7) (8) 

VFI -0.003 -0.006** -0.045*** -0.005 -0.000 0.001 0.001 -0.012 

 (0.009) (0.003) (0.011) (0.010) (0.007) (0.001) (0.001) (0.013) 

         

IV first stage F-stat 13.360 10.150 9.704 13.360 15.470 10.260 15.800 23.190 

Underidentification LM statistic 8.231 6.729 6.554 8.231 8.749 6.241 7.978 8.052 

LM statistic P-value 0.004 0.010 0.011 0.004 0.003 0.013 0.005 0.005 

Adjusted R-squared -0.063 -0.343 -1.357 -0.165 -0.290 -0.621 -0.588 -0.548 

Observations 1,702 1,392 1,392 1,702 1,591 957 986 1,116 

Number of cities 190 190 190 190 190 175 173 188 

         

VFI -0.001 -0.008** -0.042*** -0.007 -0.000 0.001 0.001 -0.015 

 (0.011) (0.004) (0.010) (0.011) (0.007) (0.002) (0.001) (0.015) 

         

IV first stage F-stat 11.760 10.560 9.685 11.760 15.880 6.306 9.418 19.870 

Underidentification LM statistic 8.685 7.901 7.400 8.685 10.430 4.781 6.653 9.753 

LM statistic P-value 0.003 0.005 0.007 0.003 0.001 0.029 0.010 0.002 

Adjusted R-squared -0.042 -0.378 -0.994 -0.140 -0.254 -0.482 -0.462 -0.455 

Observations 2,106 1,724 1,718 2,106 1,958 1,155 1,199 1,381 

Number of cities 231 231 231 231 231 211 208 229 

         

VFI -0.008 -0.006* -0.042*** -0.000 0.001 0.001 0.000 -0.022 

 (0.009) (0.004) (0.011) (0.010) (0.006) (0.002) (0.001) (0.016) 
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IV first stage F-stat 9.560 9.328 9.191 9.560 12.52 4.972 7.125 12.100 

Underidentification LM statistic 7.619 7.433 7.405 7.619 8.940 4.056 5.484 8.285 

LM statistic P-value 0.006 0.006 0.007 0.006 0.003 0.044 0.019 0.004 

Adjusted R-squared -0.077 -0.309 -0.854 -0.270 -0.335 -0.502 -0.403 -0.617 

Observations 1,730 1,722 1,722 1,730 1,562 1,353 1,395 1,424 

Number of cities 264 264 264 264 264 244 241 259 

Note: Instrumental variable estimations are employed in the estimations. In Panel A, we restrict our sample to those cities whose leaders (party secretaries) are 

under the age of 53. In Panel B, we exclude all prefecture-cities in those three Northeastern provinces that were affected by the 2004 VAT reform from the sample. 

In Panel C, we restrict our sample to only include observations prior to 2006 (i.e.,1999-2005). All regressions include economic and political control variables, city 

fixed effects and a full set of province-year fixed effects. Economic and political controls are the same as that in Table 2. Robust standard errors clustered at 

prefecture level are reported in parentheses.  

*,**, and *** denote the significance at the10%, 5%, and 1% level, respectively. 

 

 

 


