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Abstract 
This study examines the tax compliance effect of SOEs reform using a large dataset of 
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in-differences model to find that both decentralization and privatization causes an 
increase in tax compliance as measured by effective tax rates. In addition, we find 
evidence that while the decentralization results are driven by the reduced distance 
between a decentralized SOE and its oversight government, the privatization results are 
solely because of the greater tax-scrutiny. Decentralization and privatization are often 
seen as strategies to improve efficiency in the affected markets. Our results suggest that 
governments also benefit from higher tax revenues induced by improvements in tax 
compliance. 
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1 Introduction 
Many countries have experienced economic transition from planned economy to 

market economy over the past decades. One of the main features of transition is the 

reform on these countries’ state-owned enterprises (SOE). During this process, 

oversight authority of SOEs is shifted from a one level government to either a lower 

level of government (i.e., decentralization) or to the private sector (i.e., privatization. 

Academically, much has been written on the causes and consequences of SOE reforms. 

An important finding of this literature is that SOE reforms typically lead to information 

gains (Acemoglu et al., 2007; Gupta et al., 2008; Huang et al., 2017; OECD, 2018) and 

improvements in efficiency and profitability (Bai et al., 2009; Djankov and Murrell, 

2002; Estrin et al., 2009; Jefferson and Su, 2006; Megginson and Netter, 2001). 

Although increased efficiency and profitability are expected to lead to tax revenue 

gains, the empirical literature on the tax revenue impacts of SOE reforms is mixed. 

While some countries in central and eastern Europe tend to maintain a relatively 

effective tax collection after the transition, other countries such as Russia have faced 

significant declines in tax revenues in the same period, leading to great fiscal pressure 

for them to provide sufficient public services (Svejnar, 2002; Tanzi and Tsiboures, 

2000). Despite the observation of this ambiguous effect, there is little rigorous empirical 

work aimed at uncovering the tax collection implications of SOE reforms. The current 

paper contributes empirical evidence on this relationship by estimating the impact of 

the Chinese SOE reform on tax compliance.  

While many countries have largely completed their transition to open economies, 

SOEs remain an important feature of many governments (OECD 2018). Furthermore, 

it is clear from OECD (2018) that governments in both developed and developing 

countries continue to divest SOEs and that raising fiscal resources is one of the 

motivating reasons for doing so. The revenues generated from the privatization of SOEs 

are often viewed as a one-time windfall, but this is not the complete picture if 

privatization leads to improvements in tax compliance. Therefore, it is important that 

we understand the impacts of ownership changes on tax compliance. Answering the 
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research question also provides insights on the effect of changes in market relations on 

the ability of a state to generate tax revenues (i.e., fiscal capacity), which is the key idea 

of Besley and Persson (2014). 

Studying this question in the context of the Chinese SOE reform offers some 

important advantages. First, China accounted for over half of the revenues generated 

from the privatization of SOEs in 2015 and 2017 (OECD 2018).1 Therefore, while 

China is only one country, its relative size in the divestment story is worthy of studying 

independently of any generalizability of the results. Second, the nature of the reform in 

China is such that we are able to study the effect of both decentralization and 

privatizations in the same context. This allows us to compare the relative impacts of 

these two modes of ownership and thus comment on which is most effective at 

generating future tax revenue. Finally, the Chinese reform included many firms, was 

heavily concentrated in a few years, and covered all regions of the country. 

Consequently, our identification strategy is aided by tremendous variation in a large 

sample.   

To conceptualize the analysis, we focus on tax compliance activities of SOEs 

before and after they experience changes in ownership, which ultimately affects tax 

collections. We first develop a simple theoretical model to explain the tax compliance 

decision of a typical SOE, whose incentive to engage in tax compliance is shaped by 

both internal supervision from the oversight government and external audit from the 

local taxing authority. The model predicts that SOE decentralization, by shifting 

oversight responsibility to lower-level governments, leads to an increase in audit 

probabilities (real or perceived) and thus tax compliance. SOE privatization eliminates 

the oversight role of governments entirely and thus breaks the direct link between state 

and firm. We postulate that this will lead to an ambiguous effect on compliance. On the 

one hand, the firm has fewer state “eyes” on its operations, which makes it easier to 

conceal income from the tax authority. On the other hand, the firm might be subject to 

                                                 
1 According to OECD (2018), global privatization revenues increased from $110 billion in 2008 to 
approximately $310 billion in 2015 before receding to $266 billion in 2016. China recorded revenues 
of $173 billion and $148 billion in 2015 and 2016, respectively. 
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greater audit probability and higher penalties for non-compliance because it is no longer 

under state ownership. 

Empirically, we exploit variation in firm ownership resulting from China’s SOE 

reform to test the predictions of the model and to explore potential mechanisms. More 

specifically, we exploit a quasi-experimental setting brought about by the reform using 

a difference-in-difference (DID) approach based on data from the Annual Survey of 

Industrial Firms (ASIF) for 1998-2007. The data covers all SOEs and all non-SOEs 

with annual sales of at least five million yuan (about 650,000 US dollars). For the 

purpose of our analysis, we restrict the data to only include all the SOEs in 1998 (i.e., 

the initial sample year) and their observations in subsequent years. The treatment group 

is composed of those SOEs that experience a change in oversight or ownership status; 

that is, they are devolved to a lower-level government or completely privatized. And 

those unchanged SOEs constitute the control group. The effective tax rate, which we 

define as the ratio of corporate income tax expense to the firms’ pre-tax income, serves 

as a proxy for tax compliance. 

Our baseline results show that the overall SOE reform had a positive effect on tax 

compliance. On average, the effective tax rate of treated firms increased by 0.7 

percentage point, relative to control firms. The estimated effect is larger for 

decentralization compared to privatization. In particular, we find that SOE 

decentralization raised the firms’ effective tax rate by 1.8 percentage point, while SOE 

privatization only led to a 0.7 percentage point increase.  

We explore several potential mechanisms for our findings. Results show that 

distance to oversight government almost fully explains the impacts of SOE 

decentralization. This finding suggests that the compliance effect is driven by changes 

in detection probabilities (real or perceived) induced by changes in distance to oversight 

government. The underlying reason is that SOE decentralization tends to reduce 

informational asymmetries by shortening the distance between the government with 

oversight responsibility and firms (Huang et al., 2017), and thus facilitate the 

enforcement of tax rules. The compliance effect for privatized firms appears to be 

driven by increases in both audit probability and penalty rate of the tax authority arising 
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from changes in ownership status. Moreover, we find that the policy effect is relatively 

small for sub-national SOEs, in fiscally stressed areas, and for firms in strategic 

industries or with more important status. 

A key challenge for our identification strategy is that the implementation of the 

SOE reform may be associated with unobserved determinants of firms’ tax compliance. 

We address this concern in several ways. First, we undertake an event-study framework 

to verify that pre-trends are common across treated and controlled firms. The results 

show that the treated and control firms are valid counterfactuals in the absence of the 

SOE reform, which confirms the pattern of results uncovered in the traditional DID 

framework. Second, we provide empirical evidence that the estimates of the reform are 

not driven by compositional changes, regional shocks, or industry-level shocks. Third, 

we implement a placebo exercise by randomly assigning firms’ SOE reform adoption 

to address any remaining concerns about the internal validity of the empirical design. 

The results of this test confirm that the positive and significant effects of the SOE 

reform on tax compliance are not driven by unobserved factors. 

We contribute to several strands of economic literature. First, we add to the 

literature examining the impacts of SOE reform. Existing studies in this regard have 

been largely emphasized on the firm performance effects of SOE privatization. For 

instance, Jefferson and Su (2006) find that SOE privatization contributes to increases 

in both productivity and innovation of the affected firms; Bai et al. (2009) confirm gains 

in sales, profitability and labor productivity generated by privatization in China. 2 

Along similar lines, we explore the tax compliance effect of SOE reform, which has 

significant implications for the overall tax revenue collected by governments in the 

post-transition period. A related study by Tang (2016) examines the effects of 

ownership structure arising from privatization on tunneling and tax avoidance activities 

of the Chinese listed firms. Our study differs from Tang (2016) in that we study the tax 

compliance effect of the SOE reform under a quasi-experimental framework, which 

                                                 
2 Levina (2020) focuses on another pattern of SOE reform adopted by Russia, the delegation of some decision-
making authority from the top positions of a firm down to middle-level and local employees and examines its effect 
on firm efficiency. 
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presents a clearer identification setup to gain insight into the casual impacts of SOE 

reform. In addition, our work complements the current literature by exploring the 

impact of SOE reform in a more comprehensive way, covering two modes of ownership 

changes (i.e., decentralization and privatization) and all kinds of SOEs (i.e., SOEs 

oversighted by different levels of government). 

Second, we contribute to a strand of the compliance literature that aims to 

understand how governments’ dual roles in SOEs impact corporate tax planning. The 

key insight is that the oversight government is both “tax collector” and “controlling 

shareholder” in SOEs and these dual roles can have conflicting objectives (Bradshaw 

et al. 2019, and Tang et al. 2017). On the one hand, the government tends to improve 

tax enforcement and tax compliance in its role as tax collector. This is because taxes 

paid by SOEs are an implicit dividend to the controlling shareholder, and hence more 

tax compliance will profit the government at the expense of minority shareholders’ 

dividends. On the other hand, the government may help SOEs minimize taxes so that 

the government can benefit from more post-tax return as the “controlling shareholder”. 

This is especially true if the government – as controlling shareholder – has to share tax 

revenues with another government unit. Studies have shown that, compared with the 

central government, local governments have more incentives to prevent SOEs from 

engaging in tax avoidance (Bradshaw et al., 2019), especially those who enjoy more 

tax share (Tang et al., 2017) or report more exaggerated GDP (Li et al., 2020). This 

finding is largely echoed by our work on SOE decentralization. 

Third, our work is related to the tax compliance literature that tries to understand 

the causes of corporate tax (non-)compliance. First, we add new evidence to a long 

unsolved question of whether SOEs or private firms pay more tax. On the one hand, 

SOEs are regarded as more tax compliant, partly because SOE mangers are appointed 

and evaluated by their oversight governments, so that they have strong political 

incentives to protect government revenue by avoiding aggressive tax planning (Crocker 

and Slemrod, 2005; Zhang, 2006). On the other hand, there is evidence that SOEs tend 

to pay lower taxes because their connection to the government lowers their tax audit 

scrutiny and thus facilitates tax avoidance activities such as tunneling (Chan et al., 2010; 



 7 

Shevlin et al., 2012; Tang, 2016). Our findings give support to the latter view under a 

clearer empirical setup. Second, the compliance effect of decentralization and its 

mechanism that we uncover show that direct information reported by the SOE to its 

oversight government can serve as another exploitable resource when designing policy 

instruments to improve tax enforcement and compliance. This finding is consistent with 

existing research, which shows that third-party information reporting or audit carried 

out by tax authority is a very useful way to improve tax compliance (e.g., Kleven, 2016; 

Slemrod, 2019). 

Fourth, we speak to the literature on how to build a state’s fiscal capacity. In 

particular, we provide evidence in support of the insight put forth by Besley and 

Persson (2014), which argues that fiscal capacity can be improved by enhancing 

market relations through investments in strong institutions.3 Along this line, we find 

that SOE reform, by reducing informational asymmetries and establishing a clearer 

line between the state and the firm, leads to improved market relations thus making 

it easier for governments to enforce tax rules and ultimately improve fiscal capacity 

of the state.4 

The remainder of the paper is organized as follows. Section II provides 

institutional background, Section III describes the empirical strategy and data, and 

Section IV describes the results. We explore the empirical mechanisms in Section V 

and heterogeneity in Section VI before concluding in Section VII. 

 

2 Institutional Background 

2.1 Institutional Background 

Under China’s planned economy prior to 1978, all enterprises were state-owned with 

                                                 
3 Most previous literature on fiscal capacity focuses on investigating the incentives for government to build fiscal 
capacity, or the complementary relations between fiscal capacity and other dimensions of state capacity. For example, 
it is widely accepted that military needs is one of the most important incentives for a state to evolve its fiscal capacity 
to raise revenue (e.g., Tilly, 1992). Besley and Persson (2009) develops a theoretical framework and points to the 
basic complementarity between state’s fiscal and legal capacity. Lv et al. (2020) verify the complementary 
relationship between fiscal capacity and market-supporting capacity. 
4 As a matter of fact, a recent report by the OECD lists “improving market structures” as one of the main reason’s 
countries give for divesting their ownership stake in SOEs (OECD, 2018). 



 8 

their ownerships allocating to different layers of government; 5  the introduction of 

foreign and private enterprises in the marketization process in early 1980s quickly 

intensifies market competition, leading to heavy losses and debts for the SOEs. This 

started to concern the central authority and eventually motivated it to undertake a list 

of measures to improve efficiency and performance of the SOEs. 

Starting the second half of the 1990s, the overall strategy for the SOE reform was 

to “grasp the large and let go of the small”, which was formally announced in 1999 in 

the Fourth Plenum of the Communist Party’s Central Committee (Hsieh and Song, 

2015). Following this strategy, the large SOEs, particularly those in strategic industries, 

were to be “grasped” by the state and as a way of grasping, these enterprises were 

merged into large industrial conglomerates and the control rights over these 

conglomerates were consolidated by the central or local governments (Hsieh and Song, 

2015; Huang et al., 2017). To “let go of the small”, many small- and medium-sized 

SOEs were either delegated to lower-level governments in order to change their 

oversight status and hence improving operating efficiency of such enterprises, or they 

were privatized via various means including reorganization, mergers and takeovers, 

auctions, leasing and trusteeship (Garnaut et al., 2005). While the former approach, 

referred as the “SOE decentralization” in the context of Huang et al. (2017), has 

received less rigorous treatment in the literature, the latter approach, typically known 

as the “SOE privatization”, has long been the interest of academic research on 

examining its consequences (e.g., Djankov and Murrell, 2002; Estrin et al., 2009; 

Megginson and Netter, 2001). 

In implementing these reforms, even though the central authority offered general 

guidance, the criteria for the reform implementation were not binding and generally left 

a large degree of discretion for the SOE oversight governments (e.g., Qian et al., 2006; 

Huang et al., 2017). Consequently, there exhibited a variety of SOE reform modes, 

times, selection criteria, and processes. For instance, throughout our sample period 
                                                 
5 China has maintained a homogenous but hierarchical structure of governance. Currently, starting from the highest, 
there are five levels of governments: central, provincial, city, county, and township governments. Under the planned 
economy, each enterprise was affiliated to a corresponding level of oversight government. Based on our sample 
dataset, there were 2,306 out of 24,646 total SOEs in 1998 (i.e., the first year of our dataset) oversighted by the 
central government, 4,351 by the provincial governments, and 17,989 by the sub-provincial governments. 
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from 1999 to 2007, the annual numbers of SOEs being decentralized (privatized) are 

202 (4,563), 150 (2,218), 159 (1,684), 86 (1,180), 103 (1,260), 151 (1,139), 45 (482), 

18 (406), and 12 (368), respectively. In the meantime, these reforms were carried out 

geographically unevenly across the country—on average, 58% of the original SOEs in 

1998 were either decentralized or privatized by the end of 2007, while this figure was 

88% in Shanghai and only 39% in Xinjiang. Nevertheless, one essential feature 

matching the general guidance of the central authority has emerged in virtually the 

practices of all provinces. That is, key SOEs in pillar industries such as raw and semi-

finished material industries were more likely to be reformed by the mode of 

decentralization, in following a principle of “localized management” (shu di hua guan 

li), which means the control rights of these enterprises were decentralized to the level 

of government where the enterprises physically locate. For those less important 

enterprises and that in the regular industries such as retail industry, state capital was 

encouraged to give place to non-state capital for more efficiency gain. 

By institution, the SOEs are under the direct supervision and administration of the 

oversight governments at corresponding levels. The powers and duties of those 

oversight governments are well-documented. State Council (1994, 2003) clearly 

stipulated that the oversight governments have the rights to appoint the executives of 

the SOEs in which it invests, watch over its operations, make decision on its major 

matters, and take the responsibility to collect the dividends receivable and/or the 

prescribed after-tax profits from the SOEs. One of the important features of the SOE 

reform in China is that it involves with a full transfer of the various rights mentioned 

during the reform process. In particular, for SOE decentralization both cash flow and 

control rights were delegated to lower-level governments, while for SOE privatization 

both ownership and control rights were shifted to the private sectors and hence all levels 

of government do not have right to claim for dividends receivable and/or after-tax 

profits from the firms any more.  

Finally, it is worthy to highlight two additional points. First, decentralization of 

the SOEs to lower-level governments did not change the state-owned status of these 

enterprises, meaning the particular responsibilities such as absorbing surplus labor and 
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maintaining social stability remain left for the decentralized SOEs but not for the 

privatized SOEs any longer (Bai et al., 2009). Thus, the decentralized SOEs may 

continue on receiving some preferential policy treatment such as government subsidy 

and/or lower tax enforcement, while that must have been largely eliminated for the 

privatized SOEs. Second, China has maintained a localized tax collection system, 

which means that regardless their ownerships and affiliations, the enterprises pay taxes 

to the local branches of tax authority where they physically locate. 6  Therefore, 

decentralization and/or privatization of the enterprises do not trigger change in distance 

between the enterprises and tax collection agencies. 

 

2.2 Theoretical Framework 

In this subsection, we establish a simple tax compliance model based on the seminal 

work of Allingham and Sandmo (1972) to capture the potential effects of SOE reform. 

Here, the objective of a typical taxpayer is to maximize the expected utility of the tax 

compliance gamble by weighing the benefits of successful cheating against the risky 

prospect of detection and punishment (Alm, 2019). Given the management structure of 

the Chinese SOEs as described before, their reported income (and hence tax 

declaration/payment) is subject to both internal supervision by their oversight 

governments and external investigation by local tax authorities. While this latter agency 

is the standard setup in the classical tax compliance model, the former agency is more 

specific to our research context. 

To illustrate the model more precisely, consider the income reporting decision of 

an SOE under uncertainty. The firm is assumed to have a fixed amount of actual income 

, which is exogenous given and private information for the firm but not for both its 

oversight government and the corresponding tax authority. The firm must decide how 

                                                 
6 Prior to 2018, there were two types of tax collection agency in the Chinese fiscal system—state tax bureau and 
local tax bureau, and due to the so-called “income tax reform” in 2002, enterprises established after 2002 were 
assigned to state tax bureaus for corporate income tax collection, while tax collections for enterprises established 
before 2002 remain the task of local tax bureaus. Nevertheless, both state tax bureau and local tax bureau had 
branches in every locality, decentralization and/or privatization of the enterprises do not change their corresponding 
tax collection agencies as long as they do not relocate to other places. 
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much of this income to report .7 The firm pays tax at rate  on its reported income 

, and the after-tax reported income  needs to be submitted to its oversight 

government.8 The underreported income  is retained by the firm and it is not 

subject to taxation nor is it given to the oversight government. However, the firm may 

be audited by both its oversight government and the tax authority with some probability 

  and  , respectively. If audited by the oversight government, all underreported 

income is discovered and is paid over to the oversight government. Additionally, a 

penalty at rate  on each dollar of the underreported income is imposed on the 

firm by the oversight government.9 If audited by the tax authority, all underreported 

income is uncovered and unpaid taxes are required to be surrendered to the tax authority, 

while another penalty at rate  for the underreported income is imposed on the 

firm. Finally, it is practically meaningful to further assume that once the firm is audited 

by the tax authority, this event will inevitably be known by its oversight government 

(but not vice versa) and hence both external and internal penalties will be in place. 

Therefore, the income of the firm can be listed as follows: 

(i) , if not caught by either authority;  

(ii)  , if caught by its oversight government but not the tax 

authority; 

(iii)  , if caught by the tax authority and hence 

inevitably known by its oversight government; 

(iv) , if caught by both authorities. 

                                                 
7  As long as the firm’s income information is reported, it becomes public information for both its oversight 
government and the tax authority.  
8 To simplify the analysis, we assume that all the after-tax reported income should be submitted to the oversight 
government; nevertheless, relaxing this assumption to assume a certain sharing rule between the SOE and its 
oversight government for the after-tax reported income will not affect our results in any significant way. Practically, 
the Chinese central authority speculates that SOEs shall submit all its after-tax profits, excepting the necessary 
common reserve funds for firm operation, which, in general, accounts for less than 10% of the after-tax profits. 
9 In reality, this penalty can take different forms. For example, it can result in the dismissal of firm’s decision maker, 
which is a nonpecuniary penalty but may be considered as income losses of the firm. In this case, the penalty is more 
likely to be a fixed term. We have tried this alternative form of penalty and the result is shown to be the same. 
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The objective of the firm is to choose the reported income  so as to maximize 

its expected utility; that is: 

  (1) 

where   is the utility function, with   and  . The optimal 

choice of the firm is determined by the usual first order condition, or 

  (2) 

Given the concavity of the utility function, the second order condition is satisfied, 

which can be written as, 

  (3) 

Since our interest is to explore how the reported income   may vary as the 

auditing probabilities (i.e.,  and ), and penalty rates (i.e.,  and ) change, 

we differentiate Equation (2) with respect to , ,  and , respectively, and 

apply the Envelope Theorem to Equation (2) to obtain the comparative static results. 

This yield,  

                (4)

                          (5) 

 (6) 

 (7) 

Clearly, the unambiguous signs of the derivatives indicate that the optimal amount of 

reporting income of the firm is positively associated with both the auditing probability 

and penalty rate of any of the two supervising authorities, which echoes the key insight 

in the literature originating from Allingham and Sandmo (1972). Based on these 

predictions, we extend our analysis to the two corresponding types of SOE reform under 

the Chinese context to obtain more concrete insights. 
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 (1) SOE decentralization. After an SOE is decentralized to a lower-level 

government, the oversighting rights is shifted from the upper-level government to the 

lower-level government, which is geographically closer to the firm. Because of this, the 

new oversight government tends to have more local information on firm’s operation, 

which, in turn, may bring about an increase in the internal auditing probability (or the 

actual detecting probability) . Meanwhile, since this type of decentralization does 

not alter the functioning of the original tax authority, it is expected to have no changes 

in other parameters in the model. Therefore, we have the following testable proposition 

for SOE decentralization. 

 

Proposition 1. SOE decentralization tends to result in an increase in the detecting 

probability of the oversight government and hence improving firms’ tax compliance. 

 

(2) SOE privatization. The case of SOE privatization is a bit more complicated. 

On the one hand, the original oversight government has to cede its ownership rights 

after privatization, implying that the internal supervision does not exist any longer (i.e., 

parameters  and  become irrelevant). This change makes it easier for the firm to 

conceal tax non-compliance behaviors. On the other hand, the transition of firm‘s 

ownership from state-owned to private-owned may increase both the auditing 

probability and penalty rate of the same tax authority (i.e.,  and , respectively) as 

the mutually beneficial government-SOE tie is broken off, resulting in a higher tax 

compliance.10 Consequently, the impact of privatization is ambiguous. We have the 

following testable proposition for SOE privatization if we assume the audit and penalty 

effect dominates the effect of reduced internal oversight. 

 

Proposition 2. SOE privatization tends to increase both the auditing probability and 

                                                 
10 It has also been argued in the literature that SOEs may actually pay more in taxation because SOEs’ mangers are 
appointed and evaluated by their oversight governments, they tend to have strong political incentive to protect 
government revenues by avoiding aggressive tax planning (e.g. Crocker and Slemrod, 2005; Zhang, 2006). If this is 
the case, then the net impact of SOE privatization is theoretically unclear and remains open for empirical examination. 
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penalty rate of the tax authority and hence improving firms’ tax compliance. 

 

3 Empirical Method and Data 

3.1 Baseline Specification 

We exploit the quasi-experimental setting of the SOE decentralization/privatization 

reform to estimate its causal impact on firm tax compliance. More specifically, we 

conduct the following difference-in-differences (DID) estimation: 

       (8) 

where the dependent variable (i.e., ) is our measure of tax compliance for firm 

  in year  ;   is the policy variable of interest, which is a dummy 

variable indicating the implementation of the decentralization/privatization reform for 

firm  in year ; that is, it equals 0 for the years before the reform was implemented 

in a firm and 1 for the first year and all the subsequent years of its implementation.  

is a vector of time-varying firm controls that may affect firms’ tax activities, including 

firm size, leverage, capital intensity, inventory intensity and return on assets (ROA); 

  and   are firm and are year fixed effects, respectively. Firm fixed effects are 

introduced to control for unobserved heterogeneity across firms which is constant over 

time; year dummies capture common shocks that affect all firms in different years. To 

further control for the potential heterogeneity across industries and regions, we also add 

two-digit industry fixed effects (i.e., ) and province fixed effects (i.e., ) in the 

estimations. Finally,  is a stochastic error term. In all regressions, standard errors 

are clustered at the firm level. 

 

3.2 Key Variables of Interest 

Firm tax compliance. We use the actual effective tax rate faced by the firms as a proxy 
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of their tax compliance activities, which, in turn, is measured as the ratio of corporate 

income tax expense to the firms’ pretax income (set it to zero for loss-making firms). 

This measure is particularly relevant for China because of the highly centralized tax 

registration in the country. That is, the central government sets uniform statutory tax 

rates across all jurisdictions, and so conditional on the other characteristics of counties, 

a variation in the effective tax rate of the firms should reflect the differences in tax 

compliance activities of the firms. As indicated in Table 1, the mean value of the ETR 

in our sample is approximately 12.6%, which is much lower than the standard statutory 

corporate income tax rate in China (33% prior to 2008). The associated standard 

deviation of this variable is 18.1%, confirming that there is a large amount of variation 

of tax compliance activities across firms in the sample. Finally, it is noted that a small 

portion of firms in the sample have very high effective tax rates, which may reflect that 

fact there are large tax carry-overs from previous years (Cai and Liu, 2009).  

SOE reform variable. The key explanatory variable is a dummy variable for the 

implementation of the decentralization/privatization reform for an existing SOE. This 

variable is constructed by checking the annual status of the firm’s ownership and its 

corresponding level of oversight government, and then coded it to one for the first and 

all subsequent years when the oversight status of this existing SOE is devolved to a 

lower-level government or the firm is completely privatized (zero otherwise). 11 

Additionally, we separate this key dummy into two, capturing the pure decentralization 

and privatization reforms of the firms, respectively, to compare the distinct effects of 

the two policy changes.  

 

3.3 Event-study Estimations 

One important pre-assumption for a valid DID estimator is that tax compliance 

activities of the treated firms and control firms are comparable in the absence of the 

SOE decentralization/privatization reform. However, this assumption cannot be tested 

                                                 
11 Note that for a very small proportion of firms, they had experienced status changes for more than one time, for 
stance, an original SOE may be decentralized first and afterward be furtherly privatized. For this type of firms, we 
drop all the observations for these firms starting the year they experienced the second time change of status.  
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directly as it requires a counterfactual situation for the treated firms. Instead, a feasible 

method in the literature is to check for whether the time trends in the treated and control 

firms were the same in the pre-reform period. If similar trends existed for the two 

groups of firms in the pre-reform period, then it is likely that the treated firms would 

have similar post-reform trends as the control firms in the absence of the reform. To 

verify this identifying assumption, we extend the standard DID specification to an 

event-study estimation framework initially proposed by Jacobson et al. (1993). That is, 

we re-estimate specification (8) by replacing  with a series of year-wise 

dummy variables for the years leading to a firm’s implementation of the 

decentralization/privatization reform, the year of the reform, and the years after the 

reform. More specifically, the empirical specification takes the form: 

  (9) 

where  denotes the year when the reform was implemented for firm ;  is a 

series of “event-time” dummies that equals one if firm  is in the the year before or 

after its implementation of the reform (i.e.,  ), with 

 . At the end points,   refers to those 

firms that will have the reform implemented in 6 or more years, and  refers to 

those firms that have already implemented the reform for 5 or more years.12 The time 

category  is omitted to detrend and center our estimates, and thus the coefficient 

 can be interpreted as the impacts of the reform in a given year relative to the period 

right before the reform was implemented. This specification enables us to check 

whether this is any preexisting trends between the control and treated firms by looking 

at the estimates of the lead variables (i.e., the year dummies before the reform), while 

it also captures the dynamic impacts of the reform by analyzing the estimates of the 

                                                 
12 Note that the covered period for our analysis is 1998–2007, and the year of the reform ranges from 1999 to 2007 
for different firms. Thus, event-time dummies that are more than six (five) years before (after) the reform are grouped 
together.  
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lags of the reform (i.e., the year dummies before the reform).  

 

3.4 Data 

The dataset we use for the empirical analysis is from the Annual Survey of Industrial 

Firms (ASIF) conducted by the National Bureau of Statistics of China (NBS) for the 

years 1998 to 2007. It includes all SOEs at all size and all non-SOEs with annual sales 

of at least five million yuan (about 650,000 US dollars). Yearly, a broad coverage of 

information regarding firms’ background, financing, performance, and taxation is 

collected for each surveyed firm.  

   Since our focus is on the effects of SOE decentralization/privatization reform, our 

working sample is constructed by only including all the SOEs in 1998 (i.e., the initial 

sample year) and their subsequent observations over the sample period;13 based on this 

we then check annually both the ownership and oversight status of these original SOEs 

in order to establish the treatment and control groups of the firms. In other words, the 

treatment group is composed of the original SOEs that experienced 

decentralization/privatization reform in a particular year, and those other original SOEs 

in the same year constitute the control group.  

To further clean the data, we drop observations with missing information and outlier 

values of key variables including total sales, assets, employment, and affiliation.14 We 

also drop firms which appeared for less than two years in the sample and winsorize the 

upper and lower 0.5 percentiles of the distribution of variables included. Finally, 

imposing these restrictions provide us a sample of 24,646 original SOEs (in 1998) and 

150,644 firm-year observations, of which 14,226 are in the treatment group and 10,420 

are in the control group. Table A1 in the Appendix summarizes the details of sample 

                                                 
13 SOE is defined as the firm whose state ownership is over 30 percent, which indicates relative state control (Huang 
et al., 2017). We classify ownership based on capital share rather than registration information, because ownership 
information might not be updated timely after the decentralization. And we improve this definition by checking the 
largest shareholder in situations where the state shares are between 30 and 50 percent. 
14 We drop observations for firms that (i) the information for sales, number of employees, value of total assets, or 
net value of fixed assets is missing; (ii) the value of sales is below five million RMB; (ii) the number of employees 
is less than 8; (iii) the value of total assets is less than that of liquid assets; (iv) the value of accumulated depreciation 
is less than that of current depreciation; (v) the affiliation information is missing. 
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structure over time, and Table A2 definitions of the variables. The summary statistics 

for each group of our working sample are given in Table 1. 

 

4 Results 

4.1 Main Results 

The estimation results for our baseline specification (8) are presented in Table 2, 

alternatively using overall SOE reform, SOE decentralization, and SOE privatization 

as the key variables of interest. For space concern, we only report the coefficients of 

policy variables (and their clustered standard errors) in each column of the table.  

We start off the estimations by controlling for firm and year fixed effects in 

Columns (1), (3) and (5), and then adding industry and province fixed effects as 

additional controls in Columns (2), (4) and (6). Across all regressions, we find that SOE 

reform had a positive effect on tax compliance as measured by the effective tax rate. 

Quantitatively, Columns (1) and (2) indicate that firms that changed oversight or 

ownership status experienced a 0.7 percentage point increase in their effective tax rate. 

This estimate reflects the combined effect of all ownership transitions; firms 

decentralized to lower levels of government and those firms that are privatized. 

However, the estimated effect varies significantly between the two transition types. As 

shown in Columns (3) and (4), the estimated coefficient for SOE decentralization is 1.8, 

implying that firms that change oversight status but remain under state ownership 

experience a 1.8 percentage point increase in their effective tax rate. The estimates in 

Columns (5) and (6) suggests that, compared to the control groups, firm privatization 

only increases the effective tax rate of the treated firms by 0.7 percentage point.  

A key assumption of the DID approach is that both treated and control firms have 

similar pretends. To verify this, we undertake an event-study framework based on 

specification (9). This assumption is confirmed by the results in Figure 1, which depicts 

the estimated coefficients of all year-wise dummies and their corresponding confidence 

intervals at 95 percent level. We observe that the treated and control firms experienced 
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similar pre-trends in effective tax rate prior to their first ownership transition. More 

importantly, the results show that the effective tax rate increases significantly after an 

ownership transition caused by the SOE reform. Furthermore, the effect increases in 

both economic and statistical significance over time and remains significant even 5 

years after the reform.  

 

4.2 Robustness Analysis 

We conduct several checks to verify the robustness of the baseline results. First, our 

baseline results are based on an unbalanced panel. This raises the possibility that the 

results are driven by changes in the composition of firms in the sample rather than 

changes in ownership. To address this possibility, we re-estimate our baseline model on 

a balanced sample of firms. The results presented in Panel A of Table 3 show that this 

had no effect on the estimates.  

Second, though quite randomly implemented, the variation in ownership induced 

by the SOE reform could be proxying for unobserved regional and/or industry-level 

shocks. We address this concern by including additional levels of fixed effects and 

clustering standard errors at alternative levels. Particularly, in Panel B of Table 3, we 

rerun our main regressions with industry-by-year, province-by-year, and province-by-

industry fixed effects. Panel C replicates the results in Columns (2), (4) and (6) of Table 

2 but with standard errors clustered at both province and industry level. Across all these 

specifications, we find a statistically significant positive effects of SOE reform on tax 

compliance. 

Finally, there might be a concern that the steps taken above do not fully account for 

unobserved confounding factors or shocks that bias our results. To alleviate this concern, 

we conduct an additional placebo test by randomly assigning (falsifying) the treatment 

status of the reform to firms (e.g., Chetty et al., 2009; Mastrobuoni and Pinotti, 2015; 

Li et al., 2016). Since the reform was expanded year by year, and our panel dataset is 

unbalanced, the numbers of true treated firms vary across years, as shown in Table A1. 

To preserve this fact, within each year, the same number of firms is randomly 
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designated as the treatment group. For instance, 4,765 (out of 22,998) firms are selected 

at random and assigned the status of having implemented the SOE reform in 1999, and 

2,368 (out of 19,509) firms are randomly selected as treated firms in 2000. This random 

selection continues until 2007. Then, a placebo DID estimation is conducted based on 

the specifications in Column (2) of Table 2. Given the random data generation process, 

the false Reform variable should have no significant impact on firms’ ETR. Meanwhile, 

if the actual reform does increase the firms’ tax burden, we would expect the actual 

estimated coefficient to be greater than any placebo effect. Finally, the test is repeated 

500 times so as to increase its identification power. 

The distribution of the estimated coefficients from 500 simulation tests, along with 

the benchmark estimates of the actual reform variable from Column (2) in Table 2, are 

shown in Figure 2. The distribution of estimates on the placebo reform variables are 

clearly centered around zero, and the standard deviations of the estimates suggests that 

there are no apparent effects with the randomly constructed reform. More importantly, 

the benchmark estimates indicated by vertical red lines are located outside the upper 

tail of the distribution. These observations confirm that the positive and significant 

effects of the SOE reform on the effective tax rate are not driven by unobserved factors. 

5 Heterogeneous Effects 

We explore heterogeneous effects in this section. In particular, we consider how the 

results vary across with level of government that is divesting, fiscal stress, strategic 

importance of firms, and firm size. 

5.1 Central vs Local Divestment 

SOE ownership changes can take place along different hierarchal levels (e.g., from 

central-owned to provincial or sub-provincial owned; from provincial-owned to sub-

provincial owned; from central or provincial-owned to private sector). We check 

whether the source of the SOE matters for the tax compliance impacts. For example, if 

ownership changes affect compliance via reductions in information asymmetries, then 

these effects might be stronger for central divestments compared to subnational 
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divestments. The results presented in Table 4 indicate that both central and subnational 

ownership changes improve compliance (denoted as “Treatment by CG” and 

“Treatment by SG”, respectively). However, the estimated effects are larger for central 

changes. This is consistent with larger reductions in informational asymmetries when 

ownership shifts from central government to local government compared to shifts from 

one higher-level subnational local government to a lower-level one.15  

5.2 Fiscal Stress 

We explore the impact of firm ownership changes conditional on the level of fiscal 

stress at the provincial level. Fiscal stress is measured as the percentage gap between 

expenditure and revenue where larger values indicate a higher level of fiscal stress. The 

results presented in Table 5 show that the compliance effect of SOE reform is 

decreasing in the level of provincial fiscal stress for privatized firms. Areas with high 

levels of fiscal stress do not appear to experience a boost in compliance after the 

transition in ownership. On possible explanation for this finding is that fiscally stressed 

areas possibly have very strong and effective compliance strategies in the pre-

ownership transition period. Therefore, there is nothing extra to be gained on that 

margin after a change in ownership.  

 

5.3 Strategic Industries 

We next explore the compliance effect of ownership transitions after accounting for the 

variation in the strategic importance of the SOE. Strategic importance is measured by 

a variable that takes a value of one if a firm is in any of the following industries: Oil 

and gas, nuclear fuel, aviation and aerospace, arms and ammunition, supply of 

electricity, heat, gas and water (Huang et al., 2017). Approximately 10% of the firms in 

our sample are in a strategic industry, and 7% of the SOEs that experienced the reform 

are in strategic industry. 

                                                 
15 The coefficient for “Treatment by SG” is still twice as large as the coefficient for SOE privatization, though not 
statistically significant at the conventional levels. 
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While strategic importance has no effect on the compliance effect of SOE 

decentralization, we find a smaller compliance effect among privatized firms in 

strategic industries; see Table 6. In particular, while non-strategic firms experience a 

0.8 percentage point increase in effective tax rate post privatization, strategic firms see 

their effective tax rate fall by 1.2 percentage points after privatization. This likely 

reflects stronger bargaining power among these firms. It is also possible that these firms 

were under greater scrutiny prior to privatization and thus participated in very little non-

compliance when owned by the government. In their privatized state, the government 

may choose to loosen its grip on these firms to stimulate the economy, and thus opening 

the possibility for greater levels of non-compliance.  

 

5.4 Firm Importance 

We measure firm importance as the firm’s value added relative to the total value added 

of all firms within the jurisdiction of the firm’s oversight government following Huang 

et al. (2017). Results presented in Table 7 show that the compliance effect is strongest 

among less important privatized firms. In fact, privatization has no effect on effective 

tax rates for firms that are one standard deviation above the average firm importance 

measurement. We find a similarly large effect of firm importance for SOE 

decentralization, but the estimate is not statistically significant at the conventional 

levels. 

The firm-importance effect is likely tied to bargaining power or greater pre-reform 

scrutiny. Firm ownership changes in our context necessarily implies a reduction in the 

size of the oversight jurisdiction and an increase in the firm’s relative size (i.e., value 

added). Because larger firms have a disproportionate effect on a jurisdiction’s economy, 

the firm might be able to exploit this outsized influence to gain a tax advantage after 

privatization. 
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6 Mechanism 

We find that a firm’s effective tax rate increases after experiencing the SOE reform. 

This section explores four possible mechanisms for the observed effect; a mechanical 

effect related to changes in tax incentives, productivity, oversight, and ownership.  

 

6.1 Tax and Other Regulatory Incentives 

One possible explanation for the observed pattern of results is that it is a purely 

mechanical effect. For example, if centrally owned firms receive special tax breaks or 

subsidies that are discontinued when the firm is transferred to a lower level of 

government or is privatized, then we would expect to see a mechanical increase in the 

firm’s effective tax rate. This increase would be due to the discontinuation of tax 

incentives rather than a change in the tax compliance strategies of the firms. 

However, we do not believe this is a credible explanation for the observed results. 

The reason is that tax and subsidy incentives are firm-type specific rather than 

government specific. This means that tax policies that benefit a firm follows the firm 

as the firm’s ownership changes (e.g., State Council, 1998; Beijing, 1997; Shaanxi, 

2005). Therefore, we would not expect to see a mechanical increase in effective tax 

rates after a change in ownership status. 

 

6.2 Productivity 

A second possibility is that firms are better managed and thus more productive after the 

SOE reform. An improvement in productivity would result in higher taxable profits and 

thus a higher effective tax rate. We check whether this explains our finding by re-

estimating specification (8) with a control for firm-level total factor productivity (TFP), 

which is calculated by the approach proposed by Levinsohn and Petrin (2003).16  

                                                 
16 Levinsohn and Petrin (2003) employ intermediate inputs (such as raw materials, electricity, or fuels) as a proxy 
for the unobserved productivity shocks to address the simultaneity and selection biases in the OLS estimations of 
the standard Cobb–Douglas production function. When applying the ASIF dataset to the Levinsohn and Petrin’s 
(2003) approach, we follow Brandt et al. (2012) to construct the firm-level real value of capital stock that are 
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The results presented in Table 8 show that more productive firms have higher 

effective tax rates. However, this effect appears to be orthogonal to the effect of the 

SOE reform on effective tax rates. In particular, the effect of changes in ownership 

status on effective tax rates is unaffected by the inclusion of productivity as a covariate. 

This suggests to us that while productivity does affect effective tax rates, changes in 

productivity cannot explain our findings. 

 

6.3 Oversight 

Another mechanism that might explain our findings is the ability to provide oversight 

of a firm’s operations. Firms that are closer to their oversight government might be 

subject to greater supervision than those firms that are farther away. In fact, there is 

empirical evidence showing that governments are more likely to give up ownership of 

firms that are farther away because the monitoring costs are higher for those firms (e.g., 

Huang et al., 2017). Firms might engage in more non-compliance behavior if they 

associate being farther away from their oversight government with lower audit 

probabilities. In this case, the SOE reform that reduces the distance between the firm 

and the government with oversight responsibilities might lead to a reduction in non-

compliance activities and thus increase effective tax rates. 

We check for this effect empirically by using the physical distance between a firm 

and its oversight government as a proxy for the degree of oversight. This distance 

variable is included as a covariate in specification (8) and results are presented in Table 

8. The following results are observed. First, there is a large negative relationship 

between distance and effective tax rates; a one unit increase in distance reduces 

effective tax rates by 2-3 percentage points. Second, distance seem to explain a lot of 

the reform’s tax compliance effect, particularly among those decentralized firms (See 

Panel B). The estimated effect for these firms is reduced by one half and is no longer 

statistically different from zero. Distance also matters for firms that are privatized; 

                                                 
comparable across time and across firms. Finally, we also employ the logarithm of labor productivity as alternative 
methods of TFP to check the robustness of the results following Disney et al. (2003). Our results are not altered 
significantly by different measurement. 
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however, the effect is substantially smaller. This suggests that oversight is most relevant 

for firms that are decentralized.    

  

6.4 Firm Ownership Effect 

The effect of privatization remains even after controlling for both improvements in 

productivity as well as distance to oversight government. This suggests to us that there 

are other factors at play with privatized firms. One possibility is that privatize firms 

receive greater tax scrutiny regardless of their proximity to the oversight government. 

There are two reasons for this. First, state-owned firms finance government operations 

via profit share and taxation, while private firms only contribute tax revenues. 

Therefore, to keep directly benefiting from firms after privatization requires collecting 

more tax revenue through stricter tax scrutiny. This reaction by the government is 

independent of the distance between the privatized firms and their oversight 

governments. Second, compared with private firms, SOEs play a distinctive and crucial 

role in the government’s efforts to attain full employment and maintaining social 

stability. This connection between the government and SOEs may help SOEs receive 

lower tax enforcement or more non-compliance facilitation (e.g., Shevlin et al., 2012; 

Tang, 2016). The mutually beneficial government-SOE connection is broken when said 

firms are privatized, which leads to an increase in scrutiny and thus in tax compliance. 

7  Conclusion 

The SOE reform is pervasively implemented by many developing countries as they 

move from planned economy towards market economy. The Chinese government 

started two modes of SOE reform, decentralization and privatization, in the late 1990s. 

A large body of literature has focused on its determinants and outcomes, while this 

paper pursues almost the first empirical research of a hitherto underappreciated aspect. 

In particular, we study the effect of government firm ownership on tax compliance by 

relying on variation in ownership brought about by the Chinese SOE reform. Our results 

suggest that both decentralization and privatization of SOEs lead to increases in tax 
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compliance as measured by effective tax rates. Quantitatively, the SOE 

decentralization/privatization reform increase the effective tax rate of treated firms 

relative to control firms by 1.8/0.7 percentage point, respectively. And the results are 

quite stable across a number of robustness check and placebo tests. Furthermore, we 

find that this effect appears to be driven by improved oversight in the case of firms that 

experienced SOE decentralization. The higher compliance among privatized firms 

seems to be driven by increased scrutiny related to the fact that government can only 

benefit from privatized firms via taxation. 

By pointing to a tax benefit of SOE reform, our findings provide evidence in support 

of the argument that improvement in market relations helps to build the state’s fiscal 

capacity in raising tax revenue. This is very important from the policy perspective, 

especially when the relatively low tax-to-GDP ratio and weak capacity to tax have long 

been concerning many developing countries. More directly, our results suggest that 

policy makers need to take into account the fact that better defined roles and relations 

in the market have a positive effect on firms’ compliance behavior. In addition, direct 

information held by oversight governments about the SOEs under their charge can be 

used in designing the policy instruments to improve tax enforcement and compliance, 

apart from the third-party information reporting or audit carried out by tax authority. 
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9 Tables and Figures 

 
Figure 1: The Proportion of SOE Reform by Province 

Notes: The figure shows the proportion of SOEs that experienced decentralization/privatization reform in each province. More 
specifically, it is measured by the ratio of the number of firms that eventually decentralized or privatized to the total number of 
firms in the initial year (i.e., in 1998) for each province. 
Source: Authors’ calculations 
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Figure 2: Event Study Analysis: Impacts of the SOE Reform on Firm’s Tax Compliance 
Notes: This figure plots event study estimates and the corresponding 95 percent confidence intervals from regressions of 
specification (8). Policy variables are indicated by each title. The horizontal axis represents the number of years since the SOE 
reform. The end points on the graph are binned; ≥5 is a bin for years +5 to +8, and ≤-6 is a bin for years -5 to -9. The coefficient 
for years before the SOE reform is normalized to zero. All estimated coefficients can be interpreted as changes in firm’s tax 
compliance (measured by effective tax rate) compared to the pre-reform years conditional on firm, year, industry, and province 
fixed effects. Standard errors are clustered at the firm level. 
Source: Authors’ calculation 
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Figure 3: The Distribution of Estimated Coefficients of the “False” SOE Reform 
Notes: The figure shows the distribution density of the estimated coefficients of the “false” SOE reform for full sample from 500 
simulation test using the specification (8). The vertical line presents the treatment estimates of the column 2 of Table 2. The results 
of estimated coefficients of the “False” SOE decentralization/privatization reform are similar. 
Source: Authors’ calculations 
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Table 1. Summary Statistics by Groups 
  Full Sample   SOE Decentralization  SOE Privatization  Control Group 

Variable Mean SD N   Mean SD N  Mean SD N  Mean SD N  

ETR 0.126 0.181 145,884  0.104 0.184 5,306  0.136 0.178 86,567  0.112 0.184 54,011  
Firm Size 11.10 1.466 150,643  11.50 1.434 5,464  11.02 1.471 88,946  11.19 1.449 56,233  
Leverage 0.691 0.309 150,643  0.705 0.337 5,464  0.674 0.290 88,946  0.717 0.334 56,233  
Capital Intensity 0.429 0.210 150,643  0.438 0.203 5,464  0.399 0.205 88,946  0.477 0.209 56,233  
Inventory Intensity 0.164 0.142 150,643  0.172 0.142 5,464  0.181 0.144 88,946  0.136 0.136 56,233  
ROA 0.006 0.072 150,643  -0.007 0.068 5,464  0.014 0.074 88,946  -0.005 0.068 56,233  
Distance 0.057 0.192 150,197  0.192 0.313 5,436  0.033 0.147 88,569  0.083 0.227 56,192  
Productivity 2.248 0.819 132,919  2.270 0.716 4,866  2.129 0.652 77,883  2.431 1.007 50,170  
Fiscal Stress 0.752 0.518 150,644  0.928 0.561 5,464  0.707 0.522 88,947  0.806 0.499 56,233  
Strategic Industry 0.125 0.331 150,644  0.120 0.325 5,464  0.067 0.249 88,947  0.219 0.413 56,233  
Firm Importance 0.052 0.119 145,710  0.036 0.104 5,210  0.051 0.118 86,576  0.056 0.123 53,924  

Notes: “Full sample” stands for all the SOEs in 1998 (i.e., the initial sample year) and their subsequent observations over the sample period; “SOE decentralization”/“SOE privatization” refers to the original SOEs that 
experienced decentralization/privatization reform in a particular year; “control group” are those original SOEs that have never experienced ownership change during the sample period.
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Table 2: Baseline Results 
 SOE Reform  SOE Decentralization  SOE Privatization 
 (1) (2)  (3) (4)  (5) (6) 
Treatment 0.007*** 0.007***  0.018*** 0.018***  0.007*** 0.007*** 

 (0.002) (0.002)  (0.006) (0.006)  (0.002) (0.002) 
         
Observations 145,493 145,493  59,039 59,039  140,193 140,193 
R-squared 0.477 0.477  0.522 0.523  0.476 0.476 
         
Controls Yes Yes  Yes Yes  Yes Yes 
Firm FE Yes Yes  Yes Yes  Yes Yes 
Year FE Yes Yes  Yes Yes  Yes Yes 
Industry FE No Yes  No Yes  No Yes 
Province FE No Yes  No Yes  No Yes 

Notes: The dependent variable for all regressions is firm’s tax compliance, measured by effective tax rate. In Columns (1)-(2), the treatment variable is the overall SOE reform (including SOE decentralization and 
privatization); in Columns (3)-(4) and Columns (5)-(6), the treatment variables are SOE decentralization and SOE privatization, respectively. Control group in all regression is those SOEs that have never experienced 
ownership change during the sample period. Control variables include firm size, leverage, capital intensity, inventory intensity, and return to assets (ROA). FE stands for “fixed effects.” Standard errors are clustered at 
the firm level for all regressions. 
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Table 3. Robustness Checks 

 Panel A: Balanced Panel  Panel B: Alternative Fixed Effects  Panel C: Alternative Cluster Level 

 

SOE  

Reform 

SOE  

Decentralization 

SOE  

Privatization 

 SOE  

Reform 

SOE  

Decentralization 

SOE  

Privatization 

 SOE  

Reform 

SOE  

Decentralization 

SOE  

Privatization 

Treatment 0.007*** 0.024*** 0.006***  0.007*** 0.016*** 0.006***  0.007*** 0.018*** 0.007** 

 (0.002) (0.007) (0.002)  (0.002) (0.006) (0.002)  (0.003) (0.007) (0.003) 

            

Observations 92,178 28,714 88,751  145,483 59,024 140,183  145,493 59,039 140,193 

R-squared 0.440 0.482 0.437  0.485 0.534 0.483  0.477 0.523 0.476 

            

Additional FE No No No  Yes Yes Yes  No No No 

Alternative Cluster No No No  No No No  Yes Yes Yes 
Notes: The dependent variable for all regressions is firm’s tax compliance, measured by effective tax rate. The treatment variable is indicated on the top of each column. Control group in all regression is those SOEs that 
have never experienced ownership change during the sample period. Control variables include firm size, leverage, capital intensity, inventory intensity, and return to assets (ROA). All regressions include control variables 
(i.e., firm size, leverage, capital intensity, inventory intensity, and ROA), firm fixed effects, year fixed effects, industry fixed effects, and province fixed effects. FE stands for “fixed effects.” Standard errors in panel A 
and B are clustered at the firm level for all regressions. “Balanced Panel” represents that we restrict the data to firms appearing in the dataset for all years. Panel B includes additional fixed effects at industry-by-year, 
province-by-year, and industry-by-province levels. In panel C, standard errors are clustered at province and industry level.  
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Table 4. Heterogeneity Analysis – Impact of Central vs Local Divestment 

 
SOE  
Reform SOE Decentralization SOE Privatization 

 (1) (2) (3) 
Treatment by CG 0.020*** 0.032*** 0.018*** 
 (0.004) (0.009) (0.005) 
Treatment by SG 0.005*** 0.010 0.005*** 
 (0.002) (0.007) (0.002) 
    
Observations 145,493 59,039 140,193 
R-squared 0.478 0.523 0.476 

Notes: The dependent variable for all regressions is firm’s tax compliance, measured by effective tax rate. The treatment variable 
is indicated on the top of each column. “Treatment by CG” and “Treatment by SG” represent the treatment conducted by central-
owned SOEs and subnational-owned SOEs, respectively. Control group in all regression is those SOEs that have never experienced 
ownership change during the sample period. Control variables include firm size, leverage, capital intensity, inventory intensity, and 
return to assets (ROA). All regressions include control variables (i.e., firm size, leverage, capital intensity, inventory intensity, and 
ROA), firm fixed effects, year fixed effects, industry fixed effects, and province fixed effects. Standard errors are clustered at the 
firm level for all regressions.  

 

 

Table 5. Heterogeneity Analysis – Impact of Fiscal Stress 
 SOE Reform SOE Decentralization SOE Privatization 
Treatment -0.011*** 0.007 -0.013*** 

x Fiscal Stress (0.003) (0.009) (0.003) 
Treatment 0.015*** 0.011 0.016*** 
 (0.003) (0.011) (0.003) 
    

Observations 145,493 59,039 140,193 
R-squared 0.478 0.523 0.476 

Notes: The dependent variable for all regressions is firm’s tax compliance, measured by effective tax rate. The treatment variable 
is indicated on the top of each column. Control group in all regression is those SOEs that have never experienced ownership change 
during the sample period. Control variables include firm size, leverage, capital intensity, inventory intensity, and return to assets 
(ROA). All regressions include control variables (i.e., firm size, leverage, capital intensity, inventory intensity, and ROA), firm 
fixed effects, year fixed effects, industry fixed effects, and province fixed effects. Standard errors are clustered at the firm level for 
all regressions. “Fiscal Stress” is measured as the percentage gap between expenditure and revenue of a province; this variable 
itself is also included in all regressions. 
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Table 6. Heterogeneity Analysis – Impact of Strategic Industries 

 SOE Reform 
SOE 
Decentralization 

SOE 
Privatization 

Treatment -0.017*** -0.001 -0.020*** 
x Strategic Industry (0.006) (0.020) (0.006) 

Treatment 0.008*** 0.019*** 0.008*** 
 (0.002) (0.006) (0.002) 
    
Observations 145,493 59,039 140,193 
R-squared 0.478 0.523 0.476 

Notes: The dependent variable for all regressions is firm’s tax compliance, measured by effective tax rate. The treatment variable 
is indicated on the top of each column. Control group in all regression is those SOEs that have never experienced ownership change 
during the sample period. Control variables include firm size, leverage, capital intensity, inventory intensity, and return to assets 
(ROA). All regressions include control variables (i.e., firm size, leverage, capital intensity, inventory intensity, and ROA), firm 
fixed effects, year fixed effects, industry fixed effects, and province fixed effects. Standard errors are clustered at the firm level for 
all regressions. “Strategic Industry” is defined as a dummy variable, which equals one if a firm is in any of the following industries: 
Oil and gas, nuclear fuel, aviation and aerospace, arms and ammunition, supply of electricity, heat, gas and water. The variable 
itself is also included in all regressions.  
 
 
Table 7. Heterogeneity Analysis – Impact of Firm Importance 

 SOE Reform 
SOE 
Decentralization 

SOE 
Privatization 

Treatment -0.048*** -0.058 -0.048*** 
x Firm Importance (0.012) (0.038) (0.012) 

Treatment 0.009*** 0.018*** 0.008*** 
 (0.002) (0.006) (0.002) 
    
Observations 140,225 56,244 135,180 
R-squared 0.476 0.521 0.474 

Notes: The dependent variable for all regressions is firm’s tax compliance, measured by effective tax rate. The treatment variable 
is indicated on the top of each column. Control group in all regression is those SOEs that have never experienced ownership change 
during the sample period. Control variables include firm size, leverage, capital intensity, inventory intensity, and return to assets 
(ROA). All regressions include control variables (i.e., firm size, leverage, capital intensity, inventory intensity, and ROA), firm 
fixed effects, year fixed effects, industry fixed effects, and province fixed effects. Standard errors are clustered at the firm level for 
all regressions. “Firm Importance” is measured as the ratio of a firm’s value added to the total value added of all firms within the 
jurisdiction of its oversight government. The variable itself is also included in all regressions. 
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Table 8. Mechanisms: The Role of Oversight and Productivity 

 Panel A: SOE Reform 
Treatment 0.007*** 0.005*** 0.006*** 0.004** 

 (0.002) (0.002) (0.002) (0.002) 
Distance  -0.024***  -0.022*** 

  (0.006)  (0.006) 
Productivity   0.051*** 0.051*** 

   (0.006) (0.006) 
     
Observations 145,493 145,014 128,194 127,850 
R-squared 0.477 0.478 0.489 0.489 
  

 Panel B: SOE Decentralization 
Treatment 0.018*** 0.009 0.021*** 0.011 

 (0.006) (0.007) (0.006) (0.008) 
Distance  -0.030**  -0.030* 

  (0.015)  (0.016) 
Productivity   0.035*** 0.035*** 

   (0.008) (0.008) 
     
Observations 59,039 58,969 52,592 52,537 
R-squared 0.523 0.523 0.531 0.531 
  

 Panel C: SOE Privatization 
Treatment 0.007*** 0.005*** 0.006*** 0.004** 

 (0.002) (0.002) (0.002) (0.002) 
Distance  -0.020***  -0.017*** 

  (0.006)  (0.007) 
Productivity   0.050*** 0.050*** 

   (0.006) (0.006) 
     
Observations 140,193 139,743 123,469 123,149 
R-squared 0.476 0.476 0.487 0.488 

Notes: The dependent variable for all regressions is firm’s tax compliance, measured by effective tax rate. All regressions include 
control variables (i.e., firm size, leverage, capital intensity, inventory intensity, and ROA), firm fixed effects, year fixed effects, 
industry fixed effects, and province fixed effects. Standard errors are clustered at the firm level for all regressions. “Distance” 
indicates the logarithm of the physical distance between the firm and its oversight government. “Productivity” represents the 
logarithmic TFP calculated by LP method. Standard errors are clustered at the firm level for all regressions.
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10 Appendix 
 
Appendix Table 1 – Sample Structure over Time 

Year 
Control 

(Observations) 

Decentralization 

(Observations) 

Decentralization 

(Number of 

unique firms) 

Privatization 

(Observations) 

Privatization 

(Number of 

unique firms) 

1998 10,420 926  13,300  

1999 9,820 845 202 12,333 4,563 

2000 7,741 775 150 10,993 2,218 

2001 6,261 698 159 9,740 1,684 

2002 5,380 627 86 8,835 1,180 

2003 4,527 518 103 8,191 1,260 

2004 3,478 390 151 7,289 1,139 

2005 3,052 290 45 6,464 482 

2006 2,810 215 18 5,984 406 

2007 2,744 180 12 5,818 368 

Total 56,233 5,464 926 88,947 13,300 
Notes: This table describe the structure of our working sample by year. “Observations” represents the observations in the sample 
for each group of firms in the specific year. “Number of unique firms” represents the number of firms that experienced the SOE 
reform in the specific year. 

 
Appendix Table2 - Definition of Variables 

Variable Definition of Variables 

ETR 
Effective tax rate, ratio of corporate income tax to total (or pretax) 
profit, and it is set to zero for loss-making firms 

Treatment 

Dummy=1 if firms experience one of the two modes of SOE 
reform; that is, Dummy=1 if firms are decentralized to lower-level 
governments or completely privatized. We further construct 
dummy for each mode of reform separately 

Firm Size Firm size, natural log of total assets 
Leverage Financial leverage, ratio of total debts to total assets 
Capital Intensity Capital intensity, ratio of fixed assets to total assets 
Inventory Intensity Inventory intensity, ratio of inventory to total assets 
ROA Return to assets, ratio of net income to total assets 

Distance 
Physical distance between firm and its oversight government, 
natural log 

Productivity Total factor productivity, by L-P method (y=output), natural log 
Treatment by CG Dummy=1 if the treatment conducted by central-owned SOEs 



 40 

Treatment by SG Dummy=1 if the treatment conducted by subnational-owned SOEs 

Fiscal Stress 
Provincial fiscal stress, the percentage gap between expenditure 
and revenue 

Strategic Industry Dummy=1 if firms are in those strategic industries 

Firm Importance 
Firm importance, ratio of firm value-added to the total firm value-
added of its oversight government 
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