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ABSTRACT 

 

One of the main objectives of the Chinese government is to reduce disparities 

between the levels of development across regions and to promote the under-developed 

regions. To this end, the Chinese government spends an enormous budget on regional 

policy. Considering the importance of regional policy for China, a careful evaluation 

of the effects of Chinese regional policy is of more than academic importance. Using 

a firm-level data of Chinese manufacturing for the period 1998-2007, we consider the 

effect of reduction of the corporate income tax rate and the value-added tax reform on 

productivity and misallocation. There are three main parts as follows. 

  The study first calculates the overall resource misallocation, the resource 

misallocation within six economic regions, and the resource misallocation with 

sectors in China by following Hsieh and Klenow’s (2009) model. The results show 

that the overall resource misallocation increased after 2000. They indicate that the 

resource misallocation is worse after the implementation of the Western development 

strategy. Misallocation increased faster in the Northeast and Southwest regions, where 

preferential policies were applied. The resource misallocation varied across sectors. 

The variations of resource misallocation from 1998 to 2007 are significantly different 

across sectors.  

Estimating the effect of preferential policy on the firm-level productivity is 
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our second contribution. Following Hsieh and Klenow’s model, this paper calculates 

the physical productivity (TFPQ) and the revenue productivity (TFPR) for each firm. 

Then this research evaluates the effect of reduction of corporate income tax rate that 

affected twelve provinces in 2001 and the value-added tax reform that affected 

Northeast in 2004 on TFPQ and TFPR. This research compares the difference in 

outcomes before and after the policy for the firms benefited from policy with the 

outcome differences for unaffected firms. The results show that productivity (TFPQ 

and TFPR) were promoted by the reduction of corporate income tax and value-added 

tax reform.  

Our third contribution is that we evaluate the effect of the reduction of 

corporate income tax in Western and value-added tax reform in Northeast on resource 

misallocation at the sector level. First, we calculate the allocative efficiency gain for 

each sector by following Hsieh and Klenow’s model. Then, we estimate the effect of 

preferential policy on resource misallocation. The proxies of resource misallocation 

are represented by allocative efficiency gain if equalizing the TFPR across firm within 

sectors, the standard deviation of TFPR, and TFPR dispersion. The main question 

addressed in this part is whether the efficiency of resource allocation is better in 

groups which benefited from policy than that of unaffected groups even though a 

great economic growth is promoted by preferential policies. The results show that the 

reduction of the corporate income tax intensifies resource misallocation. However, the 

value-added tax reform reduces resource misallocation.
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CHAPTER 1 

 

INTRODUCTION 

 

Chapter I contains the introduction of motivations, background, and 

contributions of this research.  

The first content calculates the overall resource misallocation and resource 

misallocation across regions and sectors by following Hsieh and Klenow’s (2009) 

model. The second content estimates the effect of preferential policy on the 

productivity at the firm level. The third content estimates the effect of preferential 

policy on the resource misallocation at the sector level.  
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The efficiency of resource allocation is important to total factor productivity 

(TFP) growth. To estimate the underlying sources of TFP differences across countries 

and industries, recently many papers has focused on the allocation of resources (Jeong 

& Townsend, 2007; Restuccia & Rogerson, 2008; Hsieh & Klenow, 2009; Banerjee & 

Moll, 2010). All of these papers found that more than 50% TFP differences across 

countries can be explained by resource misallocation. Assuming two firms produce 

the same product with identical technology, the firm which benefits from government 

subsidized credit will produce more, another firm with no subsidized will produce less. 

In this case, resource misallocation is highly related to government policies. Thus, it is 

of significant to evaluate the effect of government policies on resource misallocation.   

The efficiency of resource allocation has played a great role in TFP growth in 

China over the past three decades (Yi, Fang, & Li, 2003). Some of the rapid growth 

that China has enjoyed the past three-and-a-half decades has likely to come from 

reductions in distortions as a result of economic reform (Brandt et al., 2013). Before 

economic reform and opening up, the Chinese economy was directed by China’s 

highly regulated financial system. There were several causes that restrained resource 

mobility across regions, such as poor transportation, labor mobility restrictions (Chan 

et al., 2008), trade barriers and local protectionism (Young, 2000; Poncet, 2003). After 

economic reform, restriction of labor mobility, and obstacles of the financial system 

were significantly relaxed (Holz, 2009; Holz, in press). Since 2014, China’s economic 

development has entered an era of “new normal” 1, changing the pattern of economic 

growth and adjusting the industry structure become main tasks of the economic 

growth in China, resource allocation becomes more important to economic growth. 

Thus, the impact of resource allocation on aggregate TFP became a popular topic in 

China. 

However, regional policies in China after economic reform are regarded as 

                                                             
1 Chinese President Xi Jinping stated that China's economy has been growing steadily as a "new 

normal" of it has emerged in APEC conference in 2014. The new normal of Chinese economy carries 

the following features: transition from a high-rate growth to a medium-high rate growth; constant 

optimizing and upgrading of economic structure, narrowing the urban-rural gap, higher ratio of 

personal income to GDP, and more people benefiting from development; and transition from growth 

driven by input and investment to that by innovation. 
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important underlying sources of resource misallocation (World Bank, 2012). The 

research divided China into six regions
2
. After 1999, the Chinese government began 

to exercise considerable influence on the allocation of factors through a series of 

preferential policies. Those policies mainly affect Western region and Northeast 

region which addressed by Western Development Strategy and Strategy of 

Revitalizing the Northeast Old Industrial Bases. The preferential policies lead to a 

majority of investment resources continues to be directed by China’s highly regulated 

financial system to state-owned firms, foreign-founded firms, and category industries 

encouraged by the government (State Council, 2000) in Western and Northeast. Thus, 

this paper brings forth a problem for our discussion: what is the impact of regional 

policies on resource allocation and aggregate TFP across regions in China?  

Evaluation the implementation results of China's regional policy is necessary 

after policy implemented for more than ten years. The growth rate of GDP is on 

average 10.6 % after policies implemented for five years in twelve provinces of 

Western which is much higher than 7.2 % in 1999. Per capita GDP increased from 

4283 Yuan in 1999 to 8029 Yuan in 2004. However, the growth rate is not the only 

development goal. The efficiency of resource allocation gets more attention for 

Chinese economy for China in “new era economy”. Evaluation of the impact of 

regional policy on the resource allocation has great practical significance for the 

policy adjustment in China.  

In a recent paper, Hsieh and Klenow (2009) developed a methodology to 

capture the relationship between resource misallocation and aggregate TFP with 

heterogeneous firms. They compared the efficiencies of resource allocation in India, 

China, and U.S which lead to a persuasive conclusion that large differences in 

manufacturing TFP between advanced and developing economies reflecting the 

dispersion in marginal revenue products across firms. At the same time, Hsieh and 

                                                             
2
 Following the World Bank (2012), Northeast include Hei Long Jiang, Jilin, Liaoning provinces, 

Bohai coastal region includes Beijing, Tianjin, Hebei and Shandong provinces. Southeast includes 

Shanghai, Jiangsu, Zhejiang, Fujiang and Guangdong. Central includes Henan, Hubei, Hunan, Anhui 

and Jiangxi provinces. Southwest includes Chongqing, Sichuan, Yunnan, Hainan, Guizhou and 

Guangxi provinces. Northwest includes Shanxi, Shanxi, Gansu, Ningxia, Inner-Mongolia, Xinjiang and 

Qinhai, Tibet provinces. 
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Klenow related government policies, such as ownership of firms in China, firm size 

and de-licensing in India, to the underlying sources of misallocation which lead to 

differences of aggregate TFP. They found roughly 40% of lower TFPR at state-owned 

plants vs. private domestic plants in China. In India, the TFPR of the plants which 

face de-licensing and size restrictions are more dispersion.  

Tracked back the literature in China, several papers estimate resource 

misallocation and TFP growth in China’s manufacturing industry. Brandt et al. (2013), 

Gong and Hu (2013), Li et al. (2013) and Shao et al. (2013) found that misallocation 

differs across regions, sectors, ownership, and export status. They stated that overall 

TFP would increase if the enterprises could effectively wipe out distortion. 

Furthermore, a large body of literature evaluates the effect of preferential policies on 

economic growth rather than resource misallocation. For example, Liu and Qiu (2006) 

argued that preferential corporate income tax in Western have had significant, positive 

effect on their economic growth by promoting the profitability of firms. Yang, Cao 

and Du (2013) argued that a reduction of the corporate income tax has a positive 

effect on R&D. Nie, Fang and Li (2009) used Chinese manufacturing enterprises data 

from 1999 to 2005 to evaluate the policy effects of value-added tax (VAT) reform in 

Northeast region that was affected in 2004. They found that VAT reform significantly 

promoted investment, increased labor productivity, and promoted R&D. 

Such studies are rarely conducted evaluating regional policies toward resource 

misallocation in China. Jiang (2016) found that VAT reform reduces productivity 

dispersion and resource misallocation. However, this research will take into account 

more variables as proxies of resource misallocation.   

With this background in mind, by following accounting procedures of Hsieh 

and Klenow (2009), this paper measures the efficiency of resource allocation across 

six regions in China: Northeast, Southeast, Central, Southwest, Northwest and the 

Bohai coastal region. Specifically, we relate the gaps of distortion across regions to 

explicit government policies. We take a reduction of corporate income tax rate from 

33% to 15% in western as well as VAT reform as examples. This paper seeks to 
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understand the differences of aggregate TFP and misallocation arise from policies 

across regions in China. This paper uses the “natural experiment” of 

difference-in-difference estimation to explore the effects of policy interventions by 

comparing the difference in outcomes before and after the intervention for treatment 

groups with the outcome differences for control groups. 

The contributions of this paper are threefold. We first provide results 

concerning overall resource misallocation, disparities of resource misallocation across 

six regions, and disparities and variations of resource misallocation across sectors 

from 1998 to 2007 in China. A series of preferential policies are implemented 

addressed by western development strategy and strategy of revitalizing northeast old 

industrial bases. To know the change of misallocation caused by polices in western 

and northeast, this research applies Hsieh and Klenow’s model to calculate the 

resource misallocation across six economic regions and sectors. The results show that 

the overall resource misallocation increased after 2000. It indicates that the resource 

misallocation is worse after implemented western development strategy. 

Misallocation increased faster in the Northeast and Southwest regions, where 

preferential policies were applied. The resource misallocation varies significantly 

across sectors.  

Estimating the effect of preferential policy on the productivity is our second 

contribution. Followed Hsieh and Klenow’s model, this paper calculates TFPQ and 

the TFPR for each firm. Then this research evaluates the effects of the reduction of 

corporate income tax rate which affected in 12 provinces in 2001 and the VAT reform 

which put into effect in Northeast in 2004 on TFPQ and TFPR. The research 

compares the difference in outcomes after and before the policy for groups benefits 

from policy to the difference for unaffected groups. The effect of policy on 

productivity is represented by the interaction term using firm’s characteristics as 

control variables. The characteristics allow us to address differences in firm’s age, 

exporting and non-exporting firms, SOEs and non-SOEs, foreign-owned firms and 

domestic firms. The results show that productivities (TFPQ and TFPR) were 
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promoted by the reduction of the corporate income tax and VAT reform.  

Our third contribution is that we evaluate the effect of reduction of corporate 

income tax in western and VAT reform in Northeast on resource misallocation at the 

sector level. First, we calculate the resource misallocation for each four-digit sector by 

regions. Then we estimate the effect of preferential policy on misallocation. The 

proxies of resource misallocation are represented by allocative efficiency gain if 

equalizing the TFPR across firm within sectors, the standard deviation of TFPR, 

TFPR dispersion between the 75th-25th percentiles and TFPR dispersion between 

90th-10th percentiles. Resource misallocation by provinces is used as a robustness 

check. The results do not change much. The main question address in this part is 

whether resource misallocation is better in groups which benefit from policy than that 

of unaffected groups even though a great economic growth is promoted by 

preferential policies. This research gives a good reference for the government to 

balance the economic growth and resource misallocation. The results show that the 

reduction of corporate income tax intensifies resource misallocation. However, the 

VAT reform reduces resource misallocation.  

The remainder of this paper is as follows. Next chapter summarizes the 

literature review of the impact of resource misallocation on aggregate TFP losses and 

difference-in-difference estimation. Chapter 3 presents a model with heterogeneous 

firms to estimate the resource misallocation. Chapter 4 discusses the data, sampling 

and some approaches to rearranging the data. Chapter 5 summarizes policies of 

corporate income tax and VAT reform. Chapter 6 presents the results of the effect of 

preferential policies on the productivity and resource misallocation. Chapter 7 

concludes the paper. 
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CHAPTER 2 

 

LITERATURE REVIEW 

 

This chapter discusses previous studies that relate to contents of the 

dissertation; it is organized as follows: 

The first section presents the related papers of direct and indirect approach for 

calculating resource misallocation. This research follows the indirect approach which 

developed by Hsieh and Klenow (2009).   

The second section overviews those studies of the preferential policy 

evaluation in China. It mainly focuses on the reduction of corporate income tax 

implemented in Western and VAT reform implemented in Northeast.  

The third section presents the related literature of difference-in-difference 

(DID) estimation as well as the research on policy evaluation in China based on 

difference-in-difference. Papers focusing on the effect of preferential policy on 

resource misallocation are rarely conducted. 
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2.1 Estimation of Resource Misallocation 

There are broad of literature that has been developing theories and searching 

for empirical evidence connecting resource misallocation and aggregate TFP. Two 

approaches have been developed to measure the effect of resource misallocation on 

aggregate TFP, which we refer to direct approach and indirect approach (Restuccia & 

Rogerson, 2013).  

The direct approach, the level of TFP is explicitly shown to depend on the 

underlying factors that are thought to be empirically important sources of 

misallocation. Hopenhayn and Rogerson (1993) is an early example. They showed 

that firing tax distorted the allocation of labor across establishments. The value of this 

tax could generate TFP losses on the order of about 5%. Many papers contributed to 

this type of analysis, such as Banerjee and Duflo (2005), Lagos (2006), Guner et al. 

(2008) and Midrigan and Xu (2010). However, it is difficult to measure the distortion 

of some factors directly, such as preferential treatment, political connection, which 

one might reasonably imagine to be important sources of misallocation. 

 The indirect approach is to assess the misallocation by generating wedges (or 

taxes) in the optimization problems. The approach tries to focus on the net effect of 

the entire bundle of underlying factors on misallocation without reference to the 

specific underlying factors. Restuccia and Rogerson (2008) is the closest predecessor 

to this type of analysis. They assumed that each establishment faces an idiosyncratic 

proportional tax rate on output in a static model. Then, they solved for the equilibrium 

to get the allocation of factors across establishments given the establishment specific 

tax rates. They found that TFP losses are large if the relationship of taxes and 

establishment-level productivity is negative. Based on their model, Hsieh and Klenow 

(2009) developed a monopolistic framework with heterogeneous firms to measure the 

wedges quantitatively. They assumed the differentiated tax rate of labor and output 

across firms, while Restuccia and Rogerson (2008) assumed only a single distortion 

for output. The basic idea is the TFPR are not equal across firms, thereby generating 
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the allocative efficiency gain if equalizing the TFPR across firms. They found that the 

distortions of resource allocation were much larger in China and India than in the 

United States. Moreover, if the distortion were reduced to the level of United States, 

TFP would increase 30-50% in China and 40-60% in India. Bartelsman et al. (2013) 

assessed the extent of misallocation by a slightly different approach. Since there was 

evidence in the firm-level data that the distributions of productivity and size exhibited 

a positive correlation (Lucas, 1978), Bartelsman et al. (2013) measured the 

misallocation by assessing the within-industry covariance of firm-level TFP and size. 

They used the data from the United States and seven European economies for the 

period of 1992-2001. They argued that the output could be improved by as much as 

15% by improving the efficiency of resource allocation across firms.  

There is a growing literature showing that many types of policies may 

generate idiosyncratic distortions to establishment-level decisions and hence cause a 

misallocation of resource across establishments. For instance, Hopenhayn and 

Rogerson (1993) quantify the average TFP losses due to the wedges on employment 

adjustment induced by layoff costs. Lagos (2006) proposes a model that the level of 

TFP is explicitly shown to depend on the underlying distribution of shocks which is 

affected by labor market policies.  

Closely to our paper, Hsieh and Klenow (2009) related dispersion of TFPR to 

state ownership of firms in China, to de-license and firm size in India. They estimated 

the dispersion of TFPR on dummies of ownership; they found the SOEs exhibits 41% 

lower TFPR comparing with other types of firms in China, the relationship of TFPR 

dispersion and state ownership was positive in China. They showed that industries 

de-licensing who face size restrictions did indeed display more TFPR dispersion in 

India.  

In China, two main approaches are used to explore the effect of resource 

misallocation to aggregate TFP using micro-level data. First is the approach of 

decomposing TFP into misallocation. The main idea for this approach is calculating 

TFP, then, estimates the relationship between TFP and distortion. For instance, Brandt 
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et al. (2012) estimate TFP growth using Chinese manufacturing data in 1998-2006; 

they concluded that there are large potential gains from reallocation of resources in 

China by comparing aggregate productivity level and un-weighted productivity in U.S 

and China. However, he didn’t quantify the potential gains from reallocation of the 

resource. Nie and Jia (2011) estimate TFP following Olley and Pakes (1996) with 

same data set as this research. They use the dispersion of TFPQ and TFPR to capture 

the resource misallocation across six regions
3
. The results show that distortion is 

lower in developed region than under-developed region. Tu (2005) calculate TFP by 

Stochastic Frontier Production Function Analysis model using data of middle and 

large size enterprises in 1995-2002. First, he decomposes TFP growth into four parts: 

frontier technology progress, technical efficiency about the frontier, allocation 

efficiency and scale economy. Then he estimated the relationship of allocation 

efficiency and TFP; he found resource misallocation contribute TFP growth only 

0.02%. 

Second is the approach of Hsieh and Klenow (2009). Hsieh and Klenow 

argued that resource misallocation could lower TFP. They measured the allocative 

efficiency by TFPR dispersion in 1998, 2001 and 2005 using micro-data in China. 

They argued that if the resource allocation in China were efficient, the TFP of 

manufacturing industry in China would increase between 85% and 115% during the 

period 1998-2005. Based on Hsieh and Klenow’s model, there are several papers 

estimate resource misallocation and TFP growth in China’s manufacturing industry. 

Brandt et al. (2013) measure the overall impact of factor market distortions on TFP at 

a more aggregate level, between provinces and between the state and non-state sectors 

in China’s non-agriculture economy, which includes both manufacturing and services. 

They argued that the misallocation of factors across provinces and sectors resulted in 

a reduction of non-agriculture TFP of at least 20%, with the within-province 

distortions account for more than half of the total loss. Gong and Hu (2013) used the 

dispersion of marginal revenue product of factor to measure the resource 

                                                             
3
 Six regions are same as this research.  
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misallocation; they showed that the efficiency of TFP relatively higher in non-state 

owned firms, export firms, and the firms in East China than others. Li et al. (2013) 

analyzed the TFP growth space in 1998-2007. They stated that the distortion index of 

resource allocation was slightly rising during the period, they analyzed the differences 

of resource misallocation across industries and regions (Eastern, Central, and 

Western); they showed that the distortion in state-owned sectors and the firms in 

eastern China were more serious than others. Shao et al. (2013) found the efficiency 

of resource misallocation increased after 2005. They found that the loss caused by 

resource misallocation was probably two to three times of the loss caused by the 

transportation facilities and other hard environments. They stated that TFP of 

industrial enterprises would raise 30.1%-57% (Gong & Hu, 2013), 25.56% (Li et al., 

2013), 207.8-231% (Shao et al., 2013) if the enterprises could effectively wipe out 

factor allocation distortion.  

 One can conclude that the resource misallocation is high in China. The 

resource misallocation varies significantly across regions and sectors. However, the 

measurement of misallocation across six economic regions that consistent with the 

regional policy is worthy to calculate since it helps us to understand the change of the 

resource misallocation before and after the regional policy implementation.    

2.2 The Evaluation of Chinese Regional Policy on Resource Misallocation 

Those studies above are rarely conducted an evaluation of regional policy in 

China. The first time to systematically evaluate the preferential policies addressed by 

western development strategy in China was in 1999. Chinese government evaluates 

70 preferential policies applied in twelve provinces in western. The research 

compared the main economic and social development indicators in Eastern, Western, 

Central, and Northeast. They concluded that the economy in Western developed 

rapidly after regional policy implemented. After that, many papers focus on 

estimating the effect of preferential policies on GDP growth, the profitability of firms 

and R&D improving. For example, Liu and Qiu (2006) argued that the preferential 
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corporate income tax policies in Western have had a significantly positive effect on 

the economic growth by promoting the profitability of firms. Yang, Cao and Du (2013) 

argued that the reduction of the corporate income tax rate has a positive effect on 

R&D. Such studies are rarely conducted in evaluating regional policies toward 

resource misallocation in China. Recently, two papers began to pay attention to the 

effect of preferential policies on resource misallocation. Chen (2013) and Jiang (2016), 

argued that difference of value-added tax rates is one of the most important reasons 

that lead to productivity dispersion and resource misallocation of Chinese 

manufacturing industry. Chen (2013) used Chinese manufacturing enterprises data in 

2000-2007 to measure the TFP loss caused by the differences of the effective 

value-added tax rate. He used the ratio of TFP with and without differences of the tax 

rate to measure the TFP loss. He concluded that differences of effective tax rate 

caused average 7.9% TFP loss per year. Jiang (2016) use Chinese manufacturing 

enterprises data set from 1998-2007 to estimate the relationship between the 

differences of effective tax rate and the TFP dispersion. He found the difference of 

effective tax rate positive affected the resource misallocation; he argued that VAT 

reform improves the efficiency of resource allocation by reducing the difference of 

value-added tax rate.  

From above we see a broad of papers focus on estimating the relationship of 

preferential policies and GDP growth, the profitability of firms, etc. The effects of 

preferential policies on resource allocation do not get much attention. 

However, preferential policies are potential candidates for economic reform. 

They affect not only economic growth but also resource allocation. The evaluation of 

policy should not only provide direct evidence on the effects of economy growth but 

also estimate the distortion of the market to provide the reference for the policy 

adjustment. 
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2.3 Difference in Difference Estimation in China 

Differences-in-Differences (DID) estimation has become an increasingly 

popular approach to estimate the causal effects. It is used in empirical economics, for 

example, to estimate the effects of certain policy interventions and policy changes that 

do not affect everybody at the same time and in the same way. One then compares the 

difference in outcomes before and after the intervention for groups affected by the 

intervention (treatment group) to the same difference for unaffected groups (control 

group). 

DID designs have been used to address many other important policy issues. 

For example, Card and Krueger (1994) compare the evolution of employment in New 

Jersey and its neighboring state Pennsylvania in fast-food restaurants before and after 

the time of an increase in New Jersey’s minimum wage. Anderson and Meyer (2000) 

examine the effect of changes in unemployment insurance payroll in Washington 

State on some outcomes with all other states representing the control groups. 

In China, The first study using DID approach is the study by Zhou and Chen 

(2005). They addressed DID to estimate the effect result of Tax-and-Fees Reforms in 

Rural China as a “quasi-experiment” between the earliest pilot of Anhui province and 

followed pilots of some counties in Jiangsu, Hunan and Hubei provinces. Hereafter, 

many pieces of economic research based on DID approach come out. DID approach 

have been used to address many other important policy issues in China, such as the 

reform of newly-established rural corporative medical guarantee system (Zhou et al., 

2011), the reform of household registration system (Xing & Nie, 2010), reform of 

property rights for SOEs on the per capita revenue and per capita profit of firms (Li & 

Qiao, 2011).  

Closed to our research, there is also a considerable literature analyzing the 

effect of the VAT reform that was put into effect in Northeast in 2004 based on the 

difference-in-difference model. Xu and Lin (2011) analyzes the influences of VAT 

reform on investment of fixed assets using financial data of Chinese public companies; 



14 
 

they provide evidence that the VAT reform can significantly promote investment of 

fixed assets for firms. Yang and Zhang (2014) study the effects of VAT reform on 

firm’s performance employing survey data from Chinese National Taxation Bureau in 

2006-2012. The empirical findings show that a typical VAT burden of firms has fallen 

significantly during the three-year period after the nationwide reform in 2009. Also, 

they have obtained supporting evidence that investment and performance of firm are 

improved after VAT reform. Nie, Fang and Li (2009) used 1999-2005 Chinese 

manufacturing enterprises data to evaluate the effect of VAT reform. They found that 

VAT reform significantly promoted investment in acquiring fixed assets, increasing 

labor productivity, and promoting R&D. Jiang (2016) treated the sectors benefiting 

from the VAT reform in Northeast as the “treatment group”, treated other sectors in 

Northeast and sectors in other regions as “control group”. They compared the 

differences of TFPR dispersion before and after the year 2004 and concluded that the 

VAT reform promotes the efficiency of resource allocation in Northeast. However, he 

reported only the results that use TFPR dispersion in 75
th

-25
th

 percentiles and TFPR 

standard deviation as proxy variables.  

From above, these results suggest that the value-added tax reform has obtained 

the good policy effects, which are in line with the original intention of the reform. 

However, the “natural experiment” for VAT reform focuses on the firm’s 

performance. There is rarely literature estimate the effect of reduction of corporate 

income tax rate applied in Western based on difference-in-difference models.  
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CHAPTER 3 

 

THE MODEL 

 

Chapter III introduces the theoretical model of Hsieh and Klenow (2009), 

which is the theoretical baseline of this research. The model shows equilibrium with 

markets for final goods, intermediate goods, and differentiated goods.  

The first step solves for the demand of capital and labor for each firm and each 

sector with output distortion and capital distortion. The problems are solving the 

optimal problem for final good, intermediate goods, and differentiated goods.  

The second step is the calculation of output distortion (𝜏𝑌𝑠𝑖 ) and capital 

distortion ( 𝜏𝐾𝑠𝑖 ). Capital distortion positive related with the ratio of labor 

compensation to capital stock. The output distortion depends on the labor’s share of 

output. 

The third step calculates the aggregate TFP for each sector and manufacturing 

output using Cobb-Douglas production technology. We use the definition of TFPQ 

and TFPR combined with the demand for labor and capital in sector s to get the 

aggregate TFP and manufacturing output.   

The fourth step calculates the allocative efficiency gain by equalizing the 

TFPR across firms within sectors. The allocative efficiency gain from liberalization 

within sectors can be expressed as the ratio of actual and effective aggregate 

manufacturing productivity.  
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In this chapter, we present Hsieh and Klenow’s (2009) framework, which 

consists of the monopolistic competition model with heterogeneous firms. Firms are 

subject to output and capital distortions, which influence revenue productivity; thus, 

the variation of TFPR in this framework is the main measure of resource 

misallocation. 

The basic idea of Hsieh and Klenow’s (2009) model is the following. The 

economy consists of markets for final good Y, intermediate good, and differentiated 

good. A single final good is produced by a representative firm which combines the 

output of s manufacturing industries using a Cobb-Douglas production technology. 

The output of intermediate good is a CES aggregate of Ms differentiated goods with 

corresponding Cobb-Douglass production functions of TFP, capital, and labor. The 

differentiated good for firms is operated in a monopolistic competition market using 

Cobb-Douglass production functions. Productivity, output distortion, and capital 

distortion are different across firms. Each firm faces a profit maximization problem, 

which yields an output price as a fixed markup over the marginal cost. 

Consider an economy consisting of s sectors to produce a single final good in 

a perfectly competitive market, and the aggregate output is defined as: 

                  𝑌 = ∏ 𝑌𝑠
𝜃𝑠𝑆

𝑠=1                                       (1) 

where Y is the output of final good, Ys is the intermediate goods from sector s with 

expenditure shares 𝜃𝑠 that sum to one.  

Cost-minimizing problem for the final goods is shown as follows: 

              𝐶(𝑌) = 𝑚𝑖𝑛∑ 𝑃𝑠𝑌𝑠
𝑠
𝑠=1  , s.t: ∏ 𝑌𝑠

𝜃𝑠 ≥ 𝑌𝑠
𝑠=1               (2) 

The first-order condition yields PsYs= θsPY, where Ps  is the price of 

intermediate goods Ys ,  P is the price of the final goods (normalize to 1), Ys has a 

CES aggregate production function with Ms differentiated products in a 

monopolistically competitive market. The production function is represented as 

follow. 
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                 𝑌𝑠 = (∑ 𝑌
𝑠𝑖

𝜎−1

𝜎𝑀𝑠
𝑖=1 )

𝜎

𝜎−1

 , 𝜎 > 1                          (3) 

Ysi is the output from firm i in sector s; Ms is the number of firms in sector s indexed 

by i=1, 2……Ms; and we assume Cobb-Douglas production technologies in a 

monopolistically competitive market. 

               𝑌𝑠𝑖 = 𝐴𝑠𝑖𝐾𝑠𝑖
𝛼𝑠𝐿𝑠𝑖

1−𝛼𝑠, 0 < 𝛼𝑠 < 1, for each s = 1, ..., S      (4) 

where Asi is TFP for firm i; Ksi and Lsi are capital input and labor input respectively; 

and αs is the capital share of sector s. With the above background, solving the 

first-order condition for the cost-minimization problem in monopolistically 

competitive producers within each industry, yields, 𝑃𝑠 (
𝑌𝑠

𝑌𝑠𝑖
)

1

𝜎
= 𝑃𝑠𝑖, where Psi is the 

price for differentiated goods and defined as 𝑃𝑠 = (∑ 𝑃𝑠𝑖
1−𝜎𝑀𝑠

𝑖=1 )
1

1−𝜎.  

One measure of TFP is the difference in TFPQ across firms, which is given by:  

TFPQsi = Asi                                                        (5) 

however, what we could estimate is not TFPQ
4
, since the real output is not observed. 

We could estimate TFPR since revenue is observed. The TFPR is measured as: 

               TFPRsi = PsiAsi= 
𝑃𝑠𝑖𝑌𝑠𝑖

𝐾
𝑠𝑖
𝛼𝑠𝐿

𝑠𝑖
1−𝛼𝑠                           (6) 

In the efficient economy, there is no firm specific distortion and all firms 

within a sector have the same markup, TFPQ naturally varies across firms and TFPR 

equalizes across firms within a sector. In general, the variation of TFPR within a 

sector will be a measure of misallocation. 

Hsieh and Klenow (2009) assume that there are firm-specific wedges effecting 

total production and capital, essentially modeled as output distortion τYsi and capital 

                                                             

4
 Since we do not observe the real output Ysi for each firm, we therefore raise PsiYsi to power 

𝜎

𝜎−1
 to 

arrive at Ysi. The physical productivity can be represented by: 𝐴𝑠𝑖 = 𝑘𝑠.
( 𝑃𝑠𝑖𝑌𝑠𝑖)

𝜎
𝜎−1

𝐾
𝑠𝑖

𝛼𝑆𝐿
𝑠𝑖

1−𝛼𝑆
, where 𝑘𝑠 = 1. 
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distortion τKsi. As a result of these wedges, firms produce different amounts output 

than what would be dictated by their productivity and also may have different 

capital-labor ratios. 

Profit for an individual firm is: 

      𝜋𝑠𝑖 = (1 − 𝜏𝑌𝑠𝑖)𝑃𝑠𝑖𝑌𝑠𝑖 − 𝑤𝐿𝑠𝑖 − (1 + 𝜏𝐾𝑠𝑖)𝑅𝐾𝑠𝑖                (7) 

Firms choose labor and capital to solve the following maximization problem: 

𝑀𝑎𝑥
𝐿𝑠𝑖,𝐾𝑠𝑖

,   𝜋𝑠𝑖 =(1 − 𝜏𝑌𝑠𝑖)𝑃𝑠𝑖𝑌𝑠𝑖 − 𝑤𝐿𝑠𝑖 − (1 + 𝜏𝐾𝑠𝑖)𝑅𝐾𝑠𝑖 

Subject to     𝑌𝑠𝑖 = 𝐴𝑠𝑖𝐾𝑠𝑖
𝛼𝑠𝐿𝑠𝑖

1−𝛼𝑠  

       𝑃𝑠𝑖 = 𝑃𝑠 (
𝑌𝑠

𝑌𝑠𝑖
)

1

𝜎
 

The first-order conditions are:  

   [𝐿𝑠𝑖]       (1 − 𝜏𝑌𝑠𝑖)𝑃𝑠𝑌𝑠

1

𝜎 𝜎−1

𝜎
(𝐴𝑠𝑖𝐾𝑠𝑖

𝛼𝑠𝐿𝑠𝑖
1−𝛼𝑠)

−
1

𝜎(1 − 𝛼𝑠)𝐴𝑠𝑖 (
𝐾𝑠𝑖

𝐿𝑠𝑖
)
𝛼𝑠
= 𝑤        (8) 

  [𝐾𝑠𝑖]      (1 − 𝜏𝑌𝑠𝑖)𝑃𝑠𝑌𝑠

1

𝜎 𝜎−1

𝜎
(𝐴𝑠𝑖𝐾𝑠𝑖

𝛼𝑠𝐿𝑠𝑖
1−𝛼𝑠)

−
1

𝜎𝛼𝑠𝐴𝑠𝑖 (
𝐾𝑠𝑖

𝐿𝑠𝑖
)
1−𝛼𝑠

= 𝑅(1 + 𝜏𝐾𝑠𝑖)    (9) 

We combined equation (8) and (9) to get the optimal capital-labor ratio: 

          
𝐾𝑠𝑖

𝐿𝑠𝑖
=

𝑤

𝑅
.
𝛼𝑠

1−𝛼𝑠
.

1

1+𝜏𝐾𝑠𝑖
                               (10) 

We substitute the capital-labor ratio into equation (4) and solve for Lsi, Ksi, 

yields:  

                     𝐿𝑠𝑖 =
𝜎−1

𝜎

1−𝛼𝑠

𝑤
(1 − 𝜏𝑌𝑠𝑖)𝑃𝑠𝑖𝑌𝑠𝑖                      (11) 

 𝐾𝑠𝑖 =
𝜎−1

𝜎

𝛼𝑠

𝑅

1−𝜏𝑌𝑠𝑖

1+𝜏𝐾𝑠𝑖
𝑃𝑠𝑖𝑌𝑠𝑖                            (12) 

From above we know that resource allocation depends on output and capital 

distortions that firms face. This will lead to differences in the marginal revenue 

products of labor and capital across firms, and those differences lead to variation in 

TFPR. For example, high TFPQ firms will produce less than they would if they had 

faced disincentives that resulted in higher TFPR. Low TFPQ firms will produce more 
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than they would be if they had benefited from subsidies that resulted in lower TFPR.   

Summing input demands over firms, yields the total stock of capital (Ks) and 

amount of labor (Ls) used in sector s. 

                    𝐿𝑠 = ∑ 𝐿𝑠𝑖
𝑀𝑠
𝑖=1 =

𝜎−1

𝜎
.
1−𝛼𝑠

𝑤
∑ (1 − 𝜏𝑌𝑠𝑖)𝑃𝑠𝑖𝑌𝑠𝑖
𝑀𝑠
𝑖=1                (13) 

             𝐾𝑠 = ∑ 𝐾𝑠𝑖
𝑀𝑠
𝑖=1 ==

𝜎−1

𝜎
.
𝛼𝑠

𝑅
∑

1−𝜏𝑌𝑠𝑖

1+𝜏𝐾𝑠𝑖
𝑃𝑠𝑖𝑌𝑠𝑖

𝑀𝑠
𝑖=1                     (14) 

Rearranging equation (11) and (12), we infer the distortions for each firm as 

follow: 

           1 + 𝜏𝐾𝑠𝑖 =
𝛼𝑠

1−𝛼𝑠
.
𝑤𝐿𝑠𝑖

𝑅𝐾𝑠𝑖
                                (15) 

           1 − 𝜏𝑌𝑠𝑖 =
𝜎

𝜎−1
.

𝑤𝐿𝑠𝑖

(1−𝛼𝑠) 𝑃𝑠𝑖𝑌𝑠𝑖
                           (16) 

From the two equations above, it is easy for us to calculate the distortion for 

capital and production by series parameters and firm data. We can infer that the 

capital distortion positive related with the ratio of labor compensation to capital stock. 

The output distortion depends on the labor’s share of output. 

The revenue product of sector s is defined as:  

            𝑇𝐹𝑃𝑅𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅ =
𝑃𝑠𝑌𝑠

𝐾𝑠
𝛼𝑆𝐿𝑠

1−𝛼𝑆
= (

𝑃𝑠𝑌𝑠

𝐾𝑠
)𝛼𝑠(

𝑃𝑠𝑌𝑠

𝐿𝑠
)1−𝛼𝑠                       (17) 

Substitute Ls and Ks into equation (17), we denote the revenue productivity in 

sector s as:  

𝑇𝐹𝑃𝑅𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅   =  
𝜎

𝜎−1
[

𝑅

𝛼𝑠(∑
1−𝜏𝑌𝑠𝑖
1+𝜏𝐾𝑠𝑖

𝑃𝑠𝑖𝑌𝑠𝑖
𝑃𝑠𝑌𝑠

)
𝑀𝑠
𝑖=1

]

𝛼𝑠

[
𝑤

(1−𝛼𝑠)(∑ (1−𝜏𝑌𝑠𝑖)
𝑃𝑠𝑖𝑌𝑠𝑖
𝑃𝑠𝑌𝑠

)
𝑀𝑠
𝑖=1

)
]

1−𝛼𝑠

                       (18) 

Following the same logic, the physical productivity of sector s is defined as: 

                       𝑇𝐹𝑃𝑠 =
𝑌𝑠

𝐾𝑠
𝛼𝑠𝐿𝑠

1−𝛼𝑠 =
  𝑃𝑅𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅

𝑃𝑠
                       (19) 

From the definition of sectoral price, 
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                       𝑃𝑠 = (∑ 𝑃𝑠𝑖
1−𝜎𝑀𝑠

𝑖=1 )
1

1−𝜎, 

Then, 

                      (𝑇𝐹𝑃𝑠)
𝜎−1 =

 (  𝑅𝑃𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅) −1

(∑    
  
 =1

)
 −1                        (20) 

Therefore, we can combine the definition of TFPRsi and derive the expression for 

aggregate productivity TFPQ in each sector as a CES aggregate of differentiated 

product as the function of 𝑇𝐹𝑃𝑅𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅ and 𝑇𝐹𝑃𝑅𝑠𝑖. 

                𝑇𝐹𝑃𝑠 = [∑ (Asi.
  𝑃𝑅𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅

TF R  
)
σ−1

M 
i=1 ]

1

 −1

                                    (21) 

The expression shows the role of misallocation. The sectoral TFP depends not 

only on the TFPQ for each firm, but also depends on the TFPR dispersion in each 

sector.  

In case of distortions elimination, all TFPRsi are equalized within sectors, so 

there no more deviations. In this situation TFP in sector s is considered as effective 

one, denoted as: 

                �̅�𝑠 = [∑ (𝐴𝑠𝑖)
𝜎−1𝑀𝑠

𝑖=1 ]
1

𝜎−1
                                       (22) 

We treat the output level as efficient if there is no distortion, and to see this, 

we write the final good Y as:  

             𝑌 = ∏ (𝑇𝐹𝑃𝑠 ∙  𝐾𝑠
𝛼𝑠   𝐿𝑠

1−𝛼𝑠)
𝜃𝑠𝑆

𝑠=1                              (23) 

As we know, if firms are held back by policy distortions, such firms may 

choose to restrict production. The output is “inefficient”. We define the efficient 

output as the output if marginal products were equalized across plants in a given 

industry. We use the ratio of efficient output to inefficient output to measure the gain 

if the resource misallocation is removed. The ratio of actual aggregate output to 

efficient aggregate output is given by: 
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𝑌

𝑌𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡
= ∏ [ ∑ (

𝐴𝑠𝑖

𝐴𝑠̅̅̅̅
 
  𝑃𝑅𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅

  𝑃𝑅𝑠𝑖
)  

𝑀𝑠
𝑖=1

(𝜎−1)

 ]
𝜃𝑠/(𝜎−1)

 𝑆
𝑠=1            (24) 

The allocative efficiency gain is given by: 

                𝐺 = 100 (
𝑌𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡

𝑌
− 1)                                  (25)  

It means that the misallocation is bigger if the allocative efficiency gain is 

bigger. 
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CHAPTER 4 

 

THE DATA AND PROCESSING 

 

This chapter contains two sections. 

Section 4.1 reports data sources, sample size, summary statistics and 

description of main variables. This research uses the Chinese Manufacturing 

Enterprises Annual Database for the period of 1998-2007.  

Section 4.2 presents some approaches to arranging the data. It includes the 

way to calculate labor share, nonwage payment, to deal with missing data, to create 

the data set at the sector level. 
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4.1 The Data 

The Chinese firm data came from the Chinese Manufacturing Enterprises 

Annual Database (CMED), which is based on the data from the Chinese Statistics 

Bureau. It includes all the non SOEs with more than 5 million CNY in revenue plus 

all SOEs for the period of 1998-2007. 

The variables chosen from CMED are total wage payment, social welfare 

payment, value-added, capital stock, provincial code, industrial code
5
, registration 

type, founding year, export value, sales value and gross output. All the monetary 

values are transformed to the real terms using the following deflators. Gross output, 

value-added and sales value are deflated by Ex-factory Price Indices in the Industrial 

Products Indices
6
. Capital stock is deflated by Investment in the Fixed Assets Price 

Index. Wage and welfare are deflated by the Consumer Price Index. All deflators 

come from “China Conpendium of statistics 1949-2008”. All deflators are based on an 

index of 1998=100. The definition of each variable is shown in table A.1 in Appendix. 

The data consists of over 160,000 firms in 1998 and grows to more than 

300,000 firms in 2007. Further, we drop observations which wage payment is zero or 

negative, employee count is less than 10, and gross output, value-added and capital 

stock are zero or negative. We also trim 1% tails of log (
  𝑃𝑅𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅

  𝑃𝑅𝑠𝑖
) and log (

𝐴𝑠𝑖

𝐴𝑠̅̅̅̅
) in each 

year to make the results robust to outliers. Thus, after additional cleaning the dataset, 

pooling all firms between 1998 and 2007 renders 1,722,501 observations. Table 4.1 

provides the descriptive statistics on the underlying data set. Column (1) shows the 

                                                             
5
 Chinese industrial codes (GB/T 4754-2002) are 481 sectors at four-digit level and 28 sectors at the 

two-digit level. The industrial classification is GB/T 4754-1994 before year 2002. The industrial 

classification is GB/T 4754-2002 for firms which are active after 2002. We merge the industrial code 

before 2002 to industrial code after 2002. Then we merge the GB/T 4754-2002 to ISIC. The rate of 

dropping observations is less than 25% after merging industrial codes. 
6
The index come from the National Bureau of statistic of China which reflects the trend and degree of 

changes in general ex-factory prices of all industrial products. It is equal to (Gross Industrial Output 

Index / Gross Industrial Production Index) ×100. 
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mean of main variables. It includes value added, capital stock, sales value
7
, gross 

output, wage and welfare. The share of welfare in wage is less than 14%
8
 except the 

year 1998. Column (2) shows the firms characteristics from CMED. The mean of 

wage per worker is 16,415 CNY per year which is slightly higher than the mean of 

average wage of urban workers of 14,197 CNY
9
. The summary statistics for each year 

are shown in Table A.3 in Appendix. 

Table 4.1 Summary Statistics on Data Sample in Manufacturing Sector 

1998-2007 

(Samples: 1,722,501) 

(1) 

Variables 

(2) 

Characteristics of firms 

Value added 19,304,690  Firm age (Year) 13.31 (66.19)  

Capital stock 22,151,470  Capital labor ratio 6.72 (58.04)  

Sales value 71,154,010  Wage per worker 16,415 (233.72)  

Gross output 72,501,880 HHI 0.004 (0.01)  

Wage payment 3,534,130  Fraction of SOEs 0.216 (0.41)  

Welfare payment 593,048  Fraction of Exporting firms  0.374 (0.48)  

  Fraction of foreign-owned firms  0.214 (0.41)  

Note: Entries are means value in 1998-2007. The mean calculated after dropping all 

negative signs which have a value of CNY. Standard deviations are in parentheses. 

Figure 4.1 shows the variation of the fraction of total number of SOEs, 

exporting firms and foreign-owned firms
10

. The proportion of SOEs decreases 

significantly from 60% to 5% from 1998 to 2007 because of the structural reform of 

SOEs. The process of privatization in China began in the latter half of 1990s to meet 

with China’s entry into the World Trade Organization (WTO) in 2001, the ownership 

transforms from state to private ownership (Wang et al., 2009). Moreover, Chinese 

government has long maintained undergoing mergers and acquisitions in order to 

                                                             
7
 Sales value= gross output + closed inventory - open inventory. Sales value refers to the amount 

of money which would be received if something is sold in accounting period regardless of whether it’s 

production in accounting period. 
8
 According to the ‘Regulations of the enterprises tax of People’s republic of China’, the share of 

welfare in wage shouldn’t be large than 14%. The summary statistics on data sample for each year are 

shown in Figure A.1 in Appendix.   
9
 Data comes from National Bureau of Statistics of the People’s Republic of China. 

10
 Exporting firms are defined as firms that exporting value is not equal to 0. Foreign firms include 

foreign investment firms and Hong Kong, Macao and Taiwan investment enterprises. 

http://www.investorguide.com/definition/money.html
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reduce the total number of SOEs, the underperforming and smaller state firms are 

merged into the centrally owned firms (Leutert, 2016). The fraction of exporting firms 

and foreign-owned firms change not much for the whole sample from 1998-2007.  

 

Figure 4.1 The Fraction of Total Number of SOEs, Exporting Firms and 

Foreign-Owned Firms in 1998-2007 

Note：data comes from CMED. 

4.2 Data Processing 

We adopt U.S labor shares as the benchmark because we assume that the 

United States data are relatively undistorted. Those shares come from the NBER 

Productivity Database. This dataset does not provide non-wage compensation such as 

the Social Security Contributions and other benefits. The manufacturing labor share in 

this dataset is about two-thirds of aggregate labor share in manufacturing as calculated 

by national income and product accounts. Following Hsieh and Klenow (2009), we 

scale up the labor share 3/2 from the NBER productivity database to arrive at the U.S. 

labor elasticity for each industry.  

The median of labor share in plant-level data is roughly 26%, which is 

basically lower than the aggregate labor share in manufacturing reported in the 

Chinese input-output tables and the national accounts (roughly 50%). We therefore 
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accept as true that nonwage benefits are a constant fraction of a firm’s wage 

compensation, where by the adjustment factor is calculated by summing imputed 

benefits and wages across all plants that equal 50% of aggregate value-added.  

Since there is no value added variable in 2001 and 2004, we calculated the 

value added for year 2001 by the production method
11

. Since there is no gross output 

variable in the data in 2004, we impute the gross output for other years by following 

(Liu & Li, 2008)
 12

. Table 4.2 shows that the imputed output is consistent with the 

reported output. Figure 4.2 shows that the imputed value added is consistent with 

reported value added for each year.  

We create a panel data set at sector level by calculating the allocative 

efficiency gain for each four-digit industry. Industry average plant age, industry 

fraction of SOEs, industry fraction of foreign investment enterprises, and industry 

fraction of exporting firms are calculated by average firm age, the fraction of total 

number of SOEs, the fraction of foreign-owned enterprises and across all individual 

observations within each sector. Definitions of variables in sectors are shown in Table 

A.2 in Appendix. 

Table 4.2 Comparison of Reported Output and Imputed Output 

                                                      (1,000 Yuan) 

Year 1998 1999 2000 2001 2002 2003 2005 2006 2007 

Reported 41,016  44,872  52,598  55,640  61,005  72,497  92,556  104,840  120,303  

Imputed 42,466  46,848  55,527  58,520  64,136  76,813  95,503  108,504  123,764  

Obs 165,118 162,033 162,883 169,031 181,557 196,22 271,835 301,656 336,626 

Note: Imputed output calculated by main revenue +finished product since there is no 

open inventory variable in data set. 

                                                             
11 Production approach is value added=gross output - intermediate input+ VAT. The approach has been 

used for other years. 
12

 Gross output= Main business revenue-opening inventory+ closing inventory, thus, value added= 

Main business revenue-opening inventory+ closing inventory - intermediate input+ VAT. Unfortunately, 

there is no open inventory variable except 1998 and 2004, so we calculated (gross output= main 

business revenue +finished product) is more consistent with the reported value.  



27 
 

 

Figure 4.2 The Comparison of Reported and Imputed Value Added  

Note: Entries are the mean of reported value and imputed value for value added in 

the value of 1,000 CNY, we calculated the value added before trim the outliers 
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CHAPTER 5 

 

CHINESE REGIONAL POLICIES 

 

Chapter V presents the reduction of corporate income tax applied in Western 

in 2001 and the value-added tax reform applied in Northeast in 2004.  

Section 5.1 reports the reduction of corporate income tax for twelve provinces 

in western of China in 2001. Domestic and foreign-owned enterprises in Western 

China which belong to the category of government-encouraged sectors benefit from 

this preferential policy.  

Section 5.2 reports the value-added reform applied in Northeast in 2004. Input 

tax of value-added tax is deducted for purchasing fixed assets. Northeast region is 

selected to be pilot of value-added tax reform. The VAT reform covers manufacturing 

industries except five sectors. 
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Before 1999, China has experienced unbalance development (1978-1989) and 

balance development stage (1990-1998). Since 1999, China started coordinated 

development stage (1999- ) (Chen & Xie, 2009). The aim of this stage is to promote 

the development of underdeveloped regions and reduce regional disparities. Chinese 

government proposed a series of regional policies which addressed by the Western 

Development Strategy, the Strategy to Revitalize the old Northeast Industrial Bases 

and Rising Strategy of Central China. Two important policies that greatly influence 

Western and Northeast regional economics are explained below. 

5.1 Reduction of Corporate Income Tax   

State Council (2000) implemented a preferential corporate income tax rate in 

the Western region. As shown in Table 5.1, for domestic and foreign-owned 

enterprises in Western China that belonged to the category of government-encouraged 

sectors, a reduced corporate income tax rate of 15% existed from 2001 to 2010, 

compared with corporate income tax rate of 33% in other regions. The policy was 

applied in twelve provinces
13

 in Western China (hereafter referred to as “Western”).  

Table 5.1 The Reduction of Corporate Income Tax in Western in 2001-2010 

Tax rate Condition  Western Other  

Domestic 

firms 

Industries covered by State Development 

and Reform Commission (a) (1997)  

15％ 

(2001-2010) 

33％ 

Foreign 

owned firms 

Industries covered by State Development 

and Reform Commission (b) (1997) 

15% 

(2001-2010) 

33% 

Industries covered by State Development 

& Reform Commission and Ministry of 

Commerce (2000) 

15% 

(2001-2010) 

33% 

Domestic enterprises in government-encouraged sectors refer to those 

enterprises whose main business fall into industries covered by the State Development 

and Reform Commission (a) (1997) (revised in 2000, then revised in 2005) and 

generate more than 70% of the enterprise’s total income.  

                                                             
13

 The policy is applicable to Chongqing municipality, Guizhou province, Sichuan province, Yunnan province, the 

Tibet autonomous region, Shananxi Province, Gansu province, the Ningxia Hui autonomous region, Qinghai 

Province, the Xinjiang Uygur autonomous region, the iner Mongolia autonomous region, the Guangxi Zhuang 

autonomous region. 
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Foreign-owned enterprises in government-encouraged sectors refer to those 

enterprises whose main business fall into industries covered by State Development 

and Reform Commission (b) (1997) (revised in 2002, 2004, 2007) and State 

Development & Reform Commission and Ministry of Commerce (2000) (revised in 

2004) and generate more than 70% of the enterprise’s total income. The 

encouraged-sector which falls into the State Development & Reform Commission and 

Ministry of Commerce (2000) are different across provinces.  

Table 5.2 Comparison Between Western and Other Regions 

 

Variables  

1998-2000 2001-2007 

Western 

 (1) 

 Other 

 (2) 

Difference 

(3)=(2)-(1) 

Western 

 (4) 

Other 

 (5) 

Difference 

(6)=(5)-(4) 

Output 13,155  13,624  469  27,393  20,787  -6,606  

Capital labor share 9.73  7.87  -1.86  8.55  5.94  -2.61  

Sales value 43,232  52,169  8,936  82,943  78,102  -4,841  

Sales per worker 221  464  243  286  363  76  

Wage rate 9.53  19.54  10.01  13.26  16.02  2.77  

Profitability -0.09  0.05  0.14  0.01  0.03  0.02  

SOEs (%) 63  46  -17  21  11  -10  

Foreign (%) 6  21  16  7  24  17  

Exporting (%) 9  29  20  25  43  18  

Note: Entries shown are mean. Wage rate is the wage per worker; SOEs is the 

fraction of total number of SOEs; Exporting is the fraction of the total number of 

exporting firms; and Foreign is the fraction of the total number of foreign firms. 

Profitability= profit/sales value. Entries have the value of 1,000 CNY.  

However, we were unable to identify firms that benefited from the preferential 

policy since not all firms benefited from taxation policy in encouraged-sectors. The 

encouraged-sector which falls into industries covered by State Development and 

Reform Commission (a) (1997) and State Development and Reform Commission (b) 

(1997) are not classified by Chinese Industrial Classification (GB/T 4754-2002). The 

encouraged-sector which reported in those documents is a few products and 

technologies. Thus, we treat all firms in twelve provinces in Western as treatment 
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group and other firms as control group.    

Table 5.2 shows the summary statistics between the treatment group and the 

control group before and after rate reduction in the corporate income tax rate. It is 

obvious that output, sales value, and profitability increase more in Western than other 

regions after 2001.  

5.2 Value-Added Tax Reform   

The reform of VAT through expanding its levying scope in China was 

conducted over a 10-year period (1994-2004). To keep pace with economic 

development, Northeast China conducted an experimental reform of its VAT system. 

The VAT reform is that the input VAT on the purchase of fixed asset is allowed to be 

fully deducted. The State Council selected several industries in the Northeast region 

as a pilot to extend the VAT credit scope in beginning on July, 2004. As defined by the 

Ministry of Finance and State Administration of Taxation (2004), the Northeast refers 

to the provinces of Liaoning, Jilin, Heilongjiang as well as Dalian city. Industries 

there have engaged mainly in equipment manufacturing, petrochemicals, metallurgy, 

ship-building, automobile manufacturing and agro-product processing. However, five 

sectors
14

 are not involved in the reform. In 2007, VAT reform was implemented 

across six provinces
15

 in Central region and 26 cities of old industrial bases, and it 

was extended to eastern Inner Mongolia in 2008. VAT reform was applied throughout 

the country in January 2009. 

The extending Value-added Tax credit scope of input tax
16

deduction includes 

as follows: Input taxes were allowed to be deducted as follow: “(1) Purchasing fixed 

assets (including the reception of donation and investment in kind, the same 

                                                             
14

 Five sectors are: (16) Tobacco products, (23) Printing and Recording Media Reproducing, (24) 

Stationery and Sporting Goods, (31) Nonmetallic Minerals Product, (34) Metal product. 
15

 Six provinces are Shanxi, Anhui, Jiangxi, Henan, Hubei and Hunan. 
16

 The input tax mentioned in this article refers to such one as arises as of July 1, 2004 and obtains 

such tax deduction warrants as the special VAT invoice, the transport invoice and the special payment 

book of customs import VAT issued after July 1, 2004 (included).  
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hereinafter). (2) Goods purchasing and taxable labors used for company-built fixed 

assets (including alteration and extension and installing, the same hereinafter); (3) The 

fixed assets obtained through leasing in those industries, where the leaser has paid the 

VAT in accordance with Notice of the State Administration of Taxation (2000);（4）

Transport charges paid for those fixed assets” (Ministry of Finance and The State 

Administration of Taxation, 2004). 

Table 5.3 compares the characteristics of firms between the treatment and 

control group before and after VAT reform in the Northeast. It shows that the fractions 

of the number of SOEs decreased significantly after 2004 for the whole country. 

Profitability and sales value increased more in the Northeast than in other regions 

after 2004. 

Table 5.3 Comparison Between Northeast and Other Regions 

  

Variables 

1998-2003 2004-2007 

Northeast  

(1) 

Other 

(2) 

Difference 

(3)=(2)-(1) 

Northeast 

 (4) 

Other 

(5) 

Difference 

(6)=(5)-(4) 

Output 22,253 16,275 -5,978 27,746 22,661 -5,085 

Capital labor 

share 

12.23 7.4 -4.83 8.96 5.17 -3.79 

Sales value 82,020 58,437 -23,583 99,884 85,707 -14,177 

Sales per 

worker  

346 353 7 453 404 -49 

Wage rate 11.01 15.71 4.7 15.91 17.8 1.89 

Profitability -0.05 0.03 0.08 0.03 0.04 0.01 

SOEs (%) 43 32 -11 13 7 -6 

Foreign (%) 17 21 4 17 22 5 

Exporting (%) 38 45 7 17 30 13 

Note: Entries shown are mean. Wage rate is the wage per worker; SOEs is the 

fraction of total number of SOEs; Exporting is the fraction of the total number of 

exporting firms; and Foreign is the fraction of the total number of foreign firms. 

Profitability= profit/sales value. Entries have the value of 1,000 CNY. 

The summary of reduction of corporate income tax rate and value-added tax 

reform are listed in Table 5.4.  
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Table 5.4 Comparisons of Regional Policies in Western and Northeast 

Policy Region Sectors Benefits Year 

Corporate 

income tax 

Twelve provinces 

in western 

Encouraged 

industries  

Reducing tax rate 

from 33% to 15% 

2001-2010 

Value-added 

tax reform 

Three provinces 

in Northeast 

Manufacturing 

sectors 

excludes five   

Deducting input 

tax for purchasing 

fixed assets 

July ,2004 
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CHAPTER 6 

 

THE RESULTS 

 

Chapter VI contains four contents. 

Section 6.1 reports the overall allocative efficiency gain and the allocative 

efficiency gain across regions and sectors. The results show that overall allocative 

efficiency gain worsens with economic development. The variations of resource 

misallocation are different across regions and sectors. 

Section 6.2 reports the regional disparities of TFPO and TFPR. The results 

show that more developed regions have higher TFPQ and TFPR.  

Section 6.3 presents the effect of corporate income tax and VAT reform on 

productivity at firm level data. The result shows that TFPQ and TFPR were promoted 

by the reduction of corporate income tax and value-added tax reform.  

Section 6.4 presents the effect of the reduction of corporate income tax and 

VAT reform on resource misallocation at sector level data. The results show that the 

reduction of corporate income tax intensifies resource misallocation. However, the 

value-added tax reduces resource misallocation. 
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6.1 Result of Resource Misallocation  

This section presents the overall resource misallocation, results of resource 

misallocation across regions and sectors. This research uses allocative efficiency gain 

by equalizing the TFPR within firms across sectors to represent the extent of resource 

misallocation. That’s mean the higher allocative efficiency gain, the higher the 

distortion of resource allocation.   

6.1.1 Overall Resource Misallocation 

Figure 6.1 shows the overall resource misallocation in 1998-2007. Empirical 

results show that there is a significant resource misallocation in Chinese 

manufacturing sectors. In case of full liberation, when all the distortions are 

eliminated, the room for TFP growth is expected to be equal to 145.3-199.9%. An 

initial decline is followed by an upward trend that leads to a higher misallocation in 

2006 than in1998. This means resource misallocation was worse after 2006 than in 

1998. Young’s (2000) findings show that the initial market reform may have brought 

about more distortion. The distortion comes from interregional competition resulted 

from regional preferential policies which led local governments to impose trade 

protection measures against each other. The intervention from preferential policies 

addressed by the Western Development Strategy implemented in 2000 and the 

Strategy of Revitalized the Northeast Industrial Bases implemented in 2003 might be 

two sources of this greater misallocation.  

Resource misallocation dropped significantly in 2000, perhaps because of two 

reasons. First, many barriers on labor, capital have been relaxed significantly. For 

example, tight restriction on labor mobility has been significantly relaxed after 

household registration system reform
17

. The stock of Non-hukou migrants is average 

                                                             
17

 The hukou system or household registration system, introduced in the 1950s, ties people's access to 

services to their residential status. In order to create a more equitable distribution of resources, in the 

last two decades or so, multiple attempts have been made at reforming China’s hukou policy. For 

example, people are allowed to change from "agricultural to non-agricultural" status; The “talented” 

(educated/wealthy) people are allowed to purchase an urban hukou. 
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20 million per year. Second, the investment on infrastructure to Western increases 

significantly. On the one hand, improving infrastructure relaxes the barriers of 

transportation that will reduce the resource misallocation; On the other hand, 

investment on infrastructure improve the efficiency of resource allocation because 

enormous investment in infrastructure creates employment opportunities and has a 

large multiplier effect from the scale of economy (Shao et al. , 2013). Since 1999, 

Chinese Central government enhanced its transfers to the local governments in 

Western China. The Central government allocated 29.01% in 1999 of fiscal transfers 

to Western China and achieved 35.15% in 2007 (Figure 6.2). This ratio showed a 

significantly rising trend especially after 1999. Since 2000, distribution of National 

key projects supported by national fiscal funds and national bonds tend to favor 

Western region. 143 key projects were commenced with an overall investment of over 

RMB 2,874.2 billion CNY
18

; from another perspective, investment in fixed assets 

from state budget also shows the important role of government investment. From 

2001 to 2010, Zheng and Deng (2013) stated that average annual growth rate of the 

state budget for investment in fixed assets in Western China was 30.76%, which was 

much greater than that in Eastern, Central and Northeast regions (22.22%, 26.64%, 

and 27.14% respectively). Such investments impact various areas of the economy 

especially infrastructure construction (State Council, 2000).  

                                                             
18

 The data comes from Zheng and Deng (2013). 
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Figure 6.1 The Variation of Overall Resource Misallocation in 1998-2007 

 

 

Figure 6.2 Percentage of Transfers from Central Government to Western China 

Note: Percentage of fiscal transfers to Western =Fiscal Transfers from Central 

Government to Western China / Transfers to Local Government. The data are 

calculated by author based on the statistical data from Finance Year Book of China 

(1998-2007) (China Ministry of Finance, various issues). 

6.1.2 Resource Misallocation across Regions 

Figure 6.3 shows the time series evolution of resource misallocation in 
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1998-2007 across six regions. The resource misallocation increased after 2000 in all 

regions except Northwest and Bohai Coastal region. The slopes of Northeast and 

Southwest are steeper than in other regions after 2000, meaning that misallocation 

increase more than in other regions. Resource misallocation in Northwest shows 

slightly decreasing trend. It is obviously that distortions are higher in developed 

regions such as the Bohai Coastal region, Southeast, and Central, but lower in 

underdeveloped regions such as Northwest and Southwest. The result is consistent 

with Li et al. (2013) who argued that the capital distortion and labor distortion 

decrease from Eastern to Western. Two reasons can explain the results. First, the 

restriction of the capital market in Eastern leads to the high resource misallocation. 

The proportion of enterprises in East is 69.87% which is far more than other regions. 

Numerous enterprises in Eastern results in strong demand but shortage supply in 

credit. It is easy for SOEs to access credit with political connections, however, the 

demand for credit for non-SOEs cannot be satisfied, and they can only borrow at 

high- interest rates from informal financial markets. Thus, the restriction of credit 

market in Eastern leads to more resource misallocation than other regions. Second, 

labor distortion increases because the salary cannot meet the high labor demands in 

Eastern. The competition in labor market in Eastern is higher than other regions. 

However, the restriction of the lagging wage growth intensifies the labor distortion.  
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Figure 6.3 The Evolution of Misallocation across Six Regions 

Note: The value is the gain for each region. 

 

6.1.3 Resource Misallocation across Sectors 

Figure 6.4 shows the evolutions of resource misallocation across sectors in the 

year of 1998 and 2007. The resource misallocation varies between 100 and 350 across 

sectors. The sector of tobacco product (16) shows slightly less misallocation than 

other sectors. The result is consistent with Nie (2011) who argued that the low 

resource misallocation for tobacco product is because the high market concentration 

leads to resource integrated. Moreover, the variations of resource misallocation from 

1998 to 2007 are significantly different across sectors. Compared to 1998, in 2007, 

some sectors performed decreasing resource misallocation, such as sector (13) 

Agricultural and By-product processing, (19) Leather, Fur, and Coat Products 

Manufacturing, (20) Wood Processing, and Other Wood Products, (41) Instrument, 

Meter, Stationery and Office Machine Manufacturing. Some sectors experienced 

increasing in resource misallocation, such as (22) Paper Making & Paper Products 

Industry, (23) Printing and Recording Media Reproducing. Some sectors show no 

significantly change in resource misallocation, such as (17) Textile, (39) Electrical 

machinery and equipment manufacturing, and (36) Special Machinery Manufacturing.  
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From above, one can conclude that overall misallocations worsen with 

economic growth, and while distortion in the Northeast and Southwest increases faster 

than in other regions, distortion in the Northwest trends downward. The resource 

misallocation varies across sectors. The variations of resource misallocation from 

1998 to 2007 are significantly different across sectors. The reasons for this and the 

mechanism of misallocation are not well understood. 
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Figure 6.4 The Resource Misallocation across Sectors in 1998 and 2007
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6.2 The Regional Disparities of TFPQ and TFPR 

In this section, the study reports the overview of TFPQ and TFPR based on its 

characteristics and industry for the whole country using the whole sample of Chinese 

manufacturing enterprises database.  

 6.2.1 Regional Disparities of TFPQ 

The results of regional disparities of TFPQ are shown in column (1) in Table 

6.1
19

. More developed regions have higher TFPQ, such as Bohai Coastal region and 

Southeast. Under-developed regions show lower TFPQ, such as Southwest and 

Northwest. TFPQ in Central is the highest which is consistent with Nie and Jia (2011). 

They use same dataset as this research in 1999-2007 by following Olley and Pakes’s 

(1996) methodology. They found the TFPQ in Central is higher than Bohai Coastal 

region and Southeast region after 2005. They argued the Rising Central China 

Strategy contributed to the TFPQ growth in Central
20

.   

The coefficients of firms’ characteristics are shown in row (1) to row (4). A 

negative and statistically significant coefficient on firm age suggests that old firms 

have lower productivity than younger firms. Perhaps because younger firms have 

greater advantages with new technology and advanced institution than do old firms, 

meanwhile, old firms face the heavy burden of social welfare expenditures, 

overstaffing, and own internal obstacles in management processes. A positive sign of 

the coefficient of the export dummy shows that TFPQ is 13.5% higher for export 

firms than domestic firms. Consistent with this results, Hsieh and Klenow (2009) 

argued that exporting plants have 46% higher TFPQ than domestic firms. Gong and 

Hu (2013) argued that the productivity for export firms is 54% higher than domestic 

firms. There are two alternative hypotheses in a broad of literature to explain why 

exporters can be expected to be more productive than non-exporting firms. The first is 

                                                             
19

 The robustness check for year dummy, region dummy, and the dummy of log (k/l) are shown in 

Table A.4 in Appendix. The results are robust. 
20

 In March 2004, previous premier Wen proposed the important strategy in “Rising Central China” 

formally in his report on government work. 
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related to self-selection: It is only the more productive firms can compete in 

internationally competitive markets. The second is the “learning-by-exporting”: firms 

enter into export markets and gain knowledge from international buyers and 

competitors helping to improve their productivity (Yang & Mallick, 2010). The 

negative sign coefficients of SOEs dummies mean that the productivity of SOEs is 33% 

less than that of non-SOEs. The result parallels those of Hsieh and Klenow (2009)
21

, 

who stated that the TFPQ of SOEs is 14% less than that of non-SOEs. The reason is 

that SOEs face ownership structure problems compared with non-SOEs, “none have a 

sufficient stake in their firm to give them enough incentive to pursue profit 

maximization, while the enhancement of self-interest at the expense of the enterprise 

is the norm” (Chiu, Hui, & Lai, 2007). Moreover, most of SOEs are old firms that 

have heavy social welfare burden, overstaffing. The coefficients of foreign-owned 

firms are significant and positive controlling for region dummy, year dummy, and log 

(k/l)
22

. The results consistent with Nie and Jia (2011) that TFP is the highest for 

foreign-owned firms but the lowest for SOEs. Foreign-owned firms exhibit higher 

TFPQ than domestic firms because foreign-owned firms have more advanced 

technology,  the amount of capital and the management experience.  

6.2.2 Regional Disparities of TFPR 

The results of regional disparities of TFPR are shown in column (2) in Table 

6.1
23

. This research has estimated the models using the dependent variable of the log 

(TFPR) for each firm. Profitability in the Bohai Coastal region and Central is higher 

than in other regions. However, the regions of Northwest and Southwest, which are 

under-developed, exhibit less TFPR than in developed regions, perhaps because firms 

in Western produce more than optimal since Western benefit some preferential 

policies and investment are allocated more to Western. 

                                                             
21

 Hsieh and Klenow (2009) defined enterprises as dummies of state-owned enterprises, 

collective-owned firms, foreign-owned firms, and private enterprises. 
22

 The detail of regression will be shown in Table A.4 in Appendix.  
23

 The robustness check for year dummy, region dummy, and the log (k/l) are shown in Table A.5 in 

appendix. 
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The coefficients of other firm’s characteristics are shown in row (1) to row (4) 

in column (2). The negative and significant coefficient of firm age shows that old 

firms have smaller TFPR compared with new entrants. The lower profitability can be 

explained by old firms having more advantages to select factors and access credit to 

expand production. The negative sign and significant coefficient of exporting firm 

dummy show that TFPR is 12.9% lower for exporting firms compared with domestic 

firms
24

. The lower TFPR could reflect the expanding size of exporting firms. 

Estimated coefficients of SOEs dummies are negative which means that the TFPR is 

15.6%
25

 lower for SOEs than non-SOEs. SOEs have easier access to credit, which is 

dominated by state-owned banks, and fewer capital and labor constraints, which 

allows them to expand production despite low profitability. The negative sign and 

significant coefficients of foreign-founded firms mean that the TFPR is 18.3%
26

 

lower for foreign-owned firms than for domestic firms. The lower TFPR for foreign 

firms results from Chinese government implementing a series of preferential policies 

on taxes, land, and investment for foreign-founded firms that led to the expansion of 

production.  

 

 

 

 

 

 

 

                                                             
24

 It is consistent with Hsieh and Klenow (2009) which is 14% lower TFPR for exporting firms. 
25

 While TFPR is 41.5 % less for state-owned firms than non-state owned firms in Hsieh and Klenow 

(2009). The coefficient of TFPR is 60% if we run the same regression of Hsieh and Klenow (2009). 
26

TFPR is 12.9% less for foreign firms than other types of firms in Hsieh and Klenow (2009). 
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Table 6.1 Regional Disparities of TFPQ and TFPR 

 (1) (2) 

 Log (TFPQsi) Log (TFPRsi) 

Log (age) -0.0577
***

 -0.1496
***

 

 (0.0015) (0.0010) 
 

D_trade 0.1206
***

 -0.1486
***

 

 (0.0026) (0.0017) 
 

D_state -0.3380
***

 -0.1579
***

 

 (0.0032) (0.0022) 
 

D_foreign 0.0618
***

 -0.1349
***

 

 (0.0027) (0.0018) 
 

Bohai coastal region 5.2713
***

 1.6095
***

 

 (0.0114) (0.0081) 
 

Northeast 4.9863
***

 1.4568
***

 

 (0.0120) (0.0086) 
 

Southeast 4.9476
***

 1.4057
***

 

 (0.0112) (0.0080) 
 

Central 5.2910
***

 1.6528
***

 

 (0.0112) (0.0080) 
 

Southwest 4.9348
***

 1.3621
***

 

 (0.0119) (0.0084) 
 

Northwest 4.8537
***

 1.3180
***

 

 (0.0123) (0.0087) 
 

Log(k/l) -0.2242
***

 -0.3042
***

 

 (0.0014) (0.0010) 
 

D_Sector Yes Yes 

D_Year Yes Yes 

 

N 1722501 1722501 

Note: Robust standard errors in parentheses, 
*
 p < 0.10, 

**
 p < 0.05, 

***
 p < 0.010 
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6.3 The Effect of Regional Policy on Productivity at the Firm Level  

This section estimates the impact of the reduction of corporate income tax and 

VAT reform on firm’s TFPQ and TFPR at the firm-level data. The results show that 

policies promote TFPQ and TFPR.  

6.3.1 The Incidence of the Reduction of Corporate Income Tax on Productivity 

The estimated specification of general form for estimating the effect of the 

reduction of corporate income tax is:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

   Productivitysit = 𝛼0 + 𝛼1𝑋𝑠𝑖𝑡 + 𝛼2𝐷𝑤 + 𝛼3𝐷𝑡>2001 + 𝛼4(𝐷𝑤 × 𝐷𝑡>2001) + 𝜀𝑠𝑖𝑡             

(23) 

where i indexes firms, s indexes four-digit sectors, and t indexes years. Productivity 

means log (TFPQsit) or log (TFPRsit.);  𝐷𝑤 is dummy for 12 provinces in Western 

that benefit from preferential policies. 𝐷𝑡>2001 is the time dummy for years after 2001; 

𝑋𝑠𝑖𝑡 is a set of control variables that represents characteristics of firm i in sector s in 

year t. It includes firm age, dummy for SOEs, dummy for foreign firms and dummy 

for exporting firms.  

The explanation of control variables is shown as bellows. Firm age is equal to 

the year minus the founding year and plus 1. Firm age is an important source for 

productivity. On the one hand, viability and adaptability of older firms are better than 

younger firms since older firms take comparable advantage of selling and selecting 

input factors. On the other hand, old firms face the heavy burden of social welfare 

expenditures, overstaffing and internal obstacles in management processes. 

The efficiency of allocation is closely related to ownership of firms. On the 

one hand, SOEs are easier to suffer constrained of the traditional management system 

and government intervention. On the other hand, SOEs have easier access to credit 

market in the financial market, which is dominated by state-owned banks. Hsieh and 

Klenow (2009), Li et al. (2013) and Nie and Jia (2011) found that resource 
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misallocation in SOEs is much larger than non-SOEs since SOEs benefit from 

government subsidies.  

Chinese government implemented a series of preferential policies to attract the 

foreign investment. The preferential policy will encourage foreign-owned firms to 

produce more. Dummy of foreign-owned firms should be an important source for 

TFPQ and TFPR.    

We create the dummy variable of trading firms for firms which the export 

value is not equal to 0. The exporting firms face more competition that leads to low 

productivity firms exit from the international market. Thus, the productivity of 

exporting firms is higher than of domestic firms (Gong & Hu, 2013). However, 

exporting firms enjoy preferential policy that might cause the expansion of 

production. 

The results of estimation show in Table 6.2, we incorporate control variable 

and interaction term in the model to measure the effect of the reduction of corporate 

income tax on the productivity. Column (1) and (2) show the effect of the reduction of 

corporate income tax on TFPQ, and, column (3) and (4) show the effect of the 

reduction of corporate income tax on TFPR. Column (2) and (4) are robustness checks 

with region and year dummies. 

The coefficients of interaction terms are positive and significant. The 

coefficient of interaction term is 0.45-0.46 for TFPQ and is 0.25-0.28 for TFPR, 

indicating that the preferential corporate income tax rates promote the TFPQ and 

TFPR in Western. It means that the reduction of corporate income tax promote the 

TFPQ 45%-46% and TFPR 25%-28% while all other variables are controlled. The 

negative coefficients of Western dummy show that TFPQ/TFPR is smaller in Western 

than other regions. Combined with coefficients of interaction terms, we conclude the 

differences of TFPR (TFPQ) between western and other region become smaller after 

policy implementation.   
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Table 6.2 The Effect of Reduction of Corporate Income Tax on TFPQ and TFPR 

 

Variables  

Log(TFPQ) 

 

     (1)          (2) 

Log(TFPR) 

 

     (3)           (4) 

𝐷𝑤 × 𝐷𝑡>2001 0.4537
***

 0.4629
***

 0.2453
***

 0.2752
***

 

 (0.0071) (0.0064) (0.0050) (0.0045) 

     

Log(age) -0.0522
***

 -0.0526
***

 -0.1520
***

 -0.1450
***

 

 (0.0014) (0.0014) (0.0010) (0.0010) 

 

D_trade 0.0130
***

 0.1322
***

 -0.1204
***

 -0.1308
***

 

 (0.0023) (0.0027) (0.0016) (0.0019) 

 

D_state -0.3595
***

 -0.3317
***

 -0.1567
***

 -0.1529
***

 

 (0.0029) (0.0030) (0.0021) (0.0021) 

 

D_foreign 0.0234
***

 0.0288
***

 -0.2047
***

 -0.1815
***

 

 (0.0027) (0.0027) (0.0019) (0.0019) 

 

𝐷𝑡>2001 0.4491
***

  0.2843
***

  

 (0.0026)  (0.0018) 

 

 

𝐷𝑤 -0.4942
***

  -0.3279
***

  

 (0.0060)  (0.0042) 

 

 

D_Sector Yes  Yes  Yes  Yes 

D_Region No Yes No Yes 

D_Year  No Yes No Yes 

N 1,722,501 1,722,501 1,722,501 1,722,501 

Note: Robust standard errors in parentheses, 
*
 p < 0.10, 

**
 p < 0.05, 

***
 p < 0.010. All 

the regressions control for four-digit 481 sectors in manufacturing industries. 

Two reasons may explain why the reduction of corporate income tax promotes 

TFPQ. First, the reform allocates more investment to Western than to other regions. 

Investment in machinery and equipment with the latest technology leads to 

productivity improvement. Figure 6.5 shows the change of total investment between 

Western and the other regions over time. The change in total investment is much more 

in Western than in other regions. Total investment increases significantly in Western, 

especially after 2001. Table 6.3 shows the regression of ln (k/l) (capital-labor ratio) on 
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the characteristic of firms. The coefficient of Western dummy is positive and 

significant, which means the firms in Western are more capital-intensive compared 

with other regions.  

Second, investment in R&D is higher in Western than in other regions, which 

raises productivity through technology updates. Since there is no data for R&D 

investment in our dataset, we use the fraction of intangible assets to total assets to 

capture R&D. In recent years, there has been a growing argument in literature that 

intangible assets present a major source of productivity growth, as seen in Corrado et 

al. (2009), Marrocu et al. (2011), and Crass and Peters (2013). They found that 

intangible assets contribute to a productivity-enhancing effect. In Figure 6.6, the 

fraction of intangible assets to total assets is larger in Western than in other regions 

after 2000. 

 

Figure 6.5 Differences in Investment between Western and Other Regions 

Note: The value is the mean of total investment in Western and other regions for each 

year. It refers to the total capital invested by each investor, including monetary, 

physical, intangible assets and other forms of investment. The data come from CMED. 
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Figure 6.6 The Fractions of Intangible Assets in Western and Other Regions 

Note: the intangible assets refer to the intangible assets that have been capitalized in 

the data set. Data for 2003 and 2007 are missing. The data comes from CMED. 

Table 6.3 Disparities of ln(k/l) Between Western and Other Regions 

 (1) (2) (5) 

Variables ln(k/l) ln(k/l) ln(k/l) 

ln(age) -0.0114
***

 -0.0125
***

 -0.0140
***

 

 (0.0009) (0.0009) (0.0009) 

 

D_trade -0.0811
***

 -0.0789
***

 -0.0868
***

 

 (0.0015) (0.0015) (0.0017) 

 

D_state 0.1275
***

 0.1257
***

 0.0352
***

 

 (0.0018) (0.0018) (0.0019) 

 

D_foreign 0.1537
***

 0.1562
***

 0.1404
***

 

 (0.0017) (0.0017) (0.0017) 

 

D_west  0.0728
***

 0.0721
***

 

  (0.0022) (0.0022) 

 

D_Sector  Yes Yes Yes 

D_Year  No No Yes 

D_Region No  No  Yes  

 

N 1,722,501 1,722,501 1,722,501 

Note: Standard errors in parentheses, 
*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 0.001. 

0
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The reduction of the corporate income tax promotes TFPR. Profitability 

increases because the rate of improving TFPQ is higher than firm expansion. Table 

6.4 shows the development of firm size in Western and other regions 

during1998-2007. It is obvious that firm size increased significantly during this period 

for the whole country. However, firm size in Western increased more than in other 

regions. The growth rate of firm size in Western (204%) was nearly double that of the 

other regions (123%). However, the rate of firm size expansion is lower than TFPQ 

growth rate, perhaps because firms in Western faced many restrictions, such as 

transport infrastructure barriers, and human capital shortage. Despite great efforts to 

improve transport infrastructure, China’s transport service is still insufficient to satisfy 

the huge demand induced by its booming economy (Zhang, 2009). In the early stage 

of Western development, transportation infrastructure was improved significantly 

because of improving investments. However, the lack of transport infrastructure is 

still incapable to completely fulfill the demand of passengers and enterprises (Yu, 

2015). The human capital shortage and brain drain constraint the development process 

of the economy. Due to the disadvantage of income, living and working environments, 

high-level professionals, talents tend to work in the Eastern coastal region rather than 

Western. He (2008) stated that more than 90 percent of college and university 

graduates in Western China prefer to obtain employment in Eastern.  

Table 6.4 The Mean Firm size in Western and Other Regions 1998-2007 

 Western Other 

1998 36,746  42,885 

1999 47,704 55,128 

2000 43,647 53,758 

2001 47,995 56,626 

2002 56,867 63,555 

2003 69,146 75,018 

2004 77,925 67,627 

2005 83,380 78,893 

2006 96,101 85,310 

2007 111,819 95,803 

Growth rate (%) 204.30 123.39 

Note: The firm size is represented by gross output. The data comes from CMED. 
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One can conclude that the effect of corporate income tax on TFPQ and TFPR 

is positive. Differences of TFPQ and TFPR between Western and other region are 

smaller after policy. The reason for improving TFPQ is that investment in machinery 

and equipment with the latest technology, investment in R&D in western is much 

more than other regions. The reason for improving TFPR is that rate of improving 

TFPQ is higher than firm expansion. 

6.3.2 The Incidence of VAT Reform on Productivity 

In equation (23), the methodology used to assess these effects compares the 

situation before and after preferential treatment in Western region. In the case that 

only parts of industries in treatment group benefited from preferential policy, we 

expect to see differences in productivity across industries with and without 

preferential treatment. The specification of the econometric model for estimating the 

effect of VAT reform in Northeast is: 

Productivitysit= 𝛼0 + 𝛼1𝑋𝑠𝑖𝑡 + 𝛼2𝐷 + 𝛼3𝐷𝑡>2004 + 𝛼4(𝐷 × 𝐷𝑡>2004) + 𝜀𝑠𝑖𝑡   (24) 

where DT is a dummy variable for firms in industries that benefit from VAT reform in 

Northeast region. Dt>2004 indicates the year dummies for all of the post-policy 

differences. 

The effect of VAT reform on productivity is shown in Table 6.5. Column (1) 

and (2) show the effect of VAT reform on TFPQ; Column (3) and (4) show the effect 

of VAT reform on TFPR. Column (2) and (4) are robustness check with region, year 

dummies, with results that are robust. 

The effect of taxation responds positively to TFPQ (0.27-0.30) and TFPR 

(0.22-0.23). TFPQ increases 27%- 30% and TFPR increases 22%- 23% promoted by 

VAT reform. The coefficients are statistically significant at 1% level suggesting that 

the TFPQ and TFPR in the treatment group are improved after preferential policy 

implementation.  
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Table 6.5 The Effect of VAT Reform on the TFPQ and TFPR in Northeast  

 LogTFPQsi 

 

logTFPRsi  

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

𝐷 × 𝐷𝑡>2004 0.2756
***

 0.3040
***

 0.2282
***

 0.2304
***

 

 (0.0102) (0.0093) (0.0074) (0.0067) 

     

Log(age) -0.0951
***

 -0.0823
***

 -0.1894
***

 -0.1744
***

 

 (0.0015) (0.0015) (0.0011) (0.0011) 

     

D_trade 0.1363
***

 0.1117
***

 -0.0284
***

 -0.1078
***

 

 (0.0022) (0.0025) (0.0016) (0.0017) 

     

D_state -0.4134
***

 -0.3484
***

 -0.2232
***

 -0.1617
***

 

 (0.0032) (0.0033) (0.0022) (0.0023) 

     

D_foreign -0.0614
***

 0.0081
***

 -0.2385
***

 -0.1854
***

 

 (0.0026) (0.0027) (0.0018) (0.0019) 

     

𝐷  -0.1543
***

  -0.1478
***

  

 (0.0073)  (0.0053)  

     

𝐷𝑡>2004 0.3919
***

  0.1838
***

  

 (0.0022)  (0.0015)  

     

D_Region No yes No Yes 

D_Year  No Yes No Yes 

N 1722501 1722501 1722501 1722501 

Note: Robust standard errors in parentheses, 
*
 p < 0.10, 

**
 p < 0.05, 

***
 p < 0.010.  
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Table 6.6 The Effect of VAT Reform on Ratio of Capital to Labor 

 ln（k/l） 

(1) 

ln（k/l） 

(2) 

𝐷𝑡>2004 × 𝐷  0.0208
***

 0.0275
***

 

 (0.0062) (0.0062) 

   

Log(age) -0.0056
***

 -0.0052
***

 

 (0.0009) (0.0009) 

   

D_trade -0.2091
***

 -0.2132
***

 

 (0.0015) (0.0017) 

   

D_state 0.0174
***

 -0.0129
***

 

 (0.0019) (0.0020) 

   

D_foreign 0.1097
***

 0.1052
***

 

 (0.0018) (0.0018) 

 

DT 0.0056 0.0012 

 (0.0079) (0.0078) 

   

Dt>2004 -0.1779
***

  

 (0.0015) 

 

 

D_region Yes Yes 

D_year  No Yes 

 

R
2 0.7473 0.7506 

Note: Standard errors in parentheses, 
*
 p < 0.10, 

**
 p < 0.05, 

***
 p < 0.010. 

The improved TFPQ might have two reasons. First, firms in Northeast invest 

more in fixed assets than other regions and firms become more capital-intensive. Nie, 

Fang and Li（2009）argued that VAT reform has a positive effect on newly fixed assets 

in Northeast because VAT reform reduces opportunity costs for firms using fixed 

assets; It is equal to reduce the cost of capital (R). As a result, firms will increase 

investment in the equilibrium. Table 6.6 shows that VAT reform produces positive 

effects ln (k/l), which means VAT reform encourages firms to invest more in fixed 

assets and that firms in the treatment group become more capital-intensive after VAT 
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reform.  

Second, the productivity of old firms improved more because they are 

benefited more from VAT reform than younger firms. Most old firms are SOEs firms 

that founded decades ago. Reforming and restructuring SOEs is very important for 

revitalizing the Northeast because of their aging equipment. VAT reform is helpful to 

reduce the tax burden and encourage old SOEs to invest more in fixed assets. Table 

6.8 shows that the coefficient of interaction term is positive and significant, which 

means productivity of old firms increases more from VAT reform than it does in 

younger firms.  

VAT reform nay have improved TFPR because thousands of SOEs were 

bankrupt or closed. At the end of 2007, over 90% of SOEs were restructured under a 

shareholding system. During 2004-2005, Chinese government closed 122 bankrupt 

SOEs in Liaoning, Jilin, and Heilongjiang provinces. These bankrupt SOEs were 

operating in old sectors, such as coal mining, and nonferrous metals military (State 

Council Office for Revializing Northeast Old Industrial Base and Other Areas, 2005, 

2006, 2008). 
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Table 6.7 The Effect of VAT Reform on Productivity for Old and Younger Firms 

 (1) (2) 

 Log(TFPQ) Log(TFPR) 

Treatment × D_age 0.0726
***

 0.0754
***

 

 (0.0176) (0.0124) 

 

D_age -0.1430
***

 -0.2456
***

 

 (0.0026) (0.0018) 

 

Treatment 0.2511
***

 0.1819
***

 

 (0.0091) (0.0065) 

 

D_trade 0.1349
***

 -0.1393
***

 

 (0.0027) (0.0019) 

 

D_state -0.3243
***

 -0.1724
***

 

 (0.0030) (0.0021) 

 

D_foreign 0.0188
***

 -0.1949
***

 

 (0.0027) (0.0019) 

   

D_year Yes  Yes  

   

D_region Yes  Yes  

 

N 1,722,501 1,722,501 

Note: D_age is the dummy for old firm; Firms are coded 1 if firm age is greater than 

the mean of firm age 14. Treatment is the equal to the DT × Dt>2004. 

Regressions control for year dummy, region dummy.  

The standard errors are in parentheses.  
*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 0.001. 
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6.4 The Effect of Preferential Policy on Resource Misallocation at the Sector 

Level 

This section investigates the effect of reduction of corporate income tax and 

VAT reform on resource misallocation. The proxy variables are calculated across 

regions and represented at the four-digit sector level.  

6.4.1 The Effect of the Reduction of Corporate Income Tax on Resource 

Misallocation 

In Western, we need to account for the differences across observations from a 

given region and period. The estimation is as follows: 

 𝐷𝑖𝑠𝑡𝑜𝑟𝑡𝑖𝑜𝑛𝑟𝑠𝑡  = 𝛼0 + 𝛼1𝑍𝑟𝑠𝑡 + 𝛼2𝐷𝑤 + 𝛼3𝐷𝑡>2001 + 𝛼𝑤(𝐷𝑤 × 𝐷𝑡>2001 ) + 𝜐𝑟𝑠𝑡 

(22) 

where r indexes region, t indexes time, s indexes sector. Distortionrst represents proxy 

variables for resource misallocation. We use four proxy variables of resource 

misallocation; they are allocative efficiency gains, standard deviation of TFPR, 

differences between 75
th

 and 25
th

 percentiles of TFPR, and differences of 90
th

 and 10
th

 

percentiles of TFPR in a given region and period for each sector. 𝐷𝑡>2001 is the 

dummy variable for each year after 2001. Dw is dummy for twelve provinces in 

Western. Zrst is the vector of control variables which are a fraction of the number of 

SOEs, the fraction of the number of foreign-owned firms, the fraction of exporting 

firms, the average industrial firm age and the Herfindahl-Hirschman Index (HHI) in 

each sector across six regions. HHI is measure of market concentration. It is 

calculated by adding the market share-squared of each firm competing in a market. 

The higher market concentration (and the lower its competition), indicates 

a monopoly. Harberger (1954) stated that main effects of monopoly are resource 

misallocation by expanding or restricting the production. Monopolists have the 

market power to expand the production if firms can make the profit by reallocating 
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the resource. However, firms will choose to innovate once the cost of resource 

reallocation is higher than the cost of innovation. The innovation will promote the 

efficiency of resource allocation. 

The results of regressions show in Table 6.8. The coefficient of interaction 

term represents the effect of corporate income tax on resource misallocation. The 

column (1) shows the result of allocative efficiency gain if equalizing the TFPR 

across firms within sectors in regions
27

. Columns (2)-(4) show the results of TFPR 

dispersion
28

.  

The coefficients of interaction terms are positive. The coefficient of the 

standard deviation of TFPR and difference between 90th and 10th percentile are 

significant and robust; As shown in Table 6.9, the coefficient of allocative efficiency 

gain is significant in robustness testing using the gain at provincial level, perhaps 

because the government-encouraged sectors differ across provinces; The coefficient 

of difference between 75th and 25th percentile is not significant. The reduction of 

corporate income tax has no effect on dispersion between the 75th and 25th, perhaps 

because the degree of dispersion between the 75th and 25th is small. The coefficient 

varies from 0.02 to 0.06. It means that the resource misallocation increases 0.02-0.06 

units promoted by the reduction of corporate income tax. The effect of reduction of 

corporate income tax on resource misallocation is smaller compared with positive 

effect of reduction of corporate income tax on TFPQ and TFPR. However, we should 

pay attention the increasing resource misallocation because of the great resource 

misallocation in China. The analysis and estimation provide evidence that the 

reduction of corporate income tax reform has positive effect on distortion. In the other 

words, a reduction in corporate income tax rates leads to an increasing misallocation 

of resource and efficiency loss. 

The results provide evidence to support the ideas of Young (2000), who 

argued that economic reform might lead to more distortion because of rent-seeking 

                                                             
27

 The allocative efficiency gain equalizing the TFPR across firms within sectors in province are shown 

in Table A.8 in Appendix. 
28

 The robustness testing with year and region dummy are shown in Table A.7 in Appendix. 
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behavior. Faccio et al. (2006) stated that SOEs represent a strong form of politically 

connection. They show that political connected firms receive more because of 

preferential treatment. Table 6.8 shows that the resource misallocation is higher for 

SOEs than non-SOEs, perhaps because SOEs can easily benefit from a preferential 

policy but still exhibit low productivity.   
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Table 6. 8 The Effect of Reduction of Corporate Income Tax on Resource 

Misallocation 

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

Variables Gain Sd_TFPR 75
th

-25
th

  90
th

-10
th

  

Dw×Dt>2001 0.0160 0.0223
***

 0.0139 0.0406
**

 

 (0.0407) (0.0078) (0.0146) (0.0202) 

     

Dw 0.0152 -0.0065 0.0169 0.0090 

 (0.0397) (0.0083) (0.0149) (0.0215) 

     

Dt>2001 -0.1912
***

 -0.0557
***

 -0.0692
***

 -0.1911
***

 

 (0.0263) (0.0052) (0.0095) (0.0132) 

     

Age 0.0001 0.0000 -0.0001
*
 -0.0001 

 (0.0002) (0.0001) (0.0001) (0.0001) 

     

F_trade -0.1880
***

 -0.0023 -0.0506
***

 -0.0130 

 (0.0303) (0.0060) (0.0110) (0.0152) 

     

F_state 0.2372
***

 0.1471
***

 0.1650
***

 0.3143
***

 

 (0.0450) (0.0100) (0.0165) (0.0231) 

     

F_foreign 0.0297 0.0049 0.0209 0.0568
*
 

 (0.0636) (0.0149) (0.0237) (0.0337) 

     

HHI -1.9838
***

 -0.1080
***

 -0.7802
***

 -1.9166
***

 

 (0.0419) (0.0110) (0.0158) (0.0226) 

     

N 24,576 23,042 24,576 24,576 

Note: Gains are divided by 100. Sd_TFPR is the standard deviation of TFPR, 75
th

-25
th 

is the TFPR difference between 75
th

 percentiles and 25
th

 percentiles. 90
th

-10
th

 is the 

TFPR difference between 90
th

 percentile and 10
th

 percentile. Age is industry average 

age; F_trade is fraction of number of exporters; F_state is industry fraction of 

number of state-owned firms; F_foreign is industry fraction of number of foreign 

firms; Robust standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.010. 
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Table 6.9 The Effect of Reduction of Corporate Income Tax on Allocative 

Efficiency Gain in Western 

 Gains by region Gains by province 

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

Dw×Dt>2001 0.0160 0.0094 0.0605
**

 0.0539
**

 

 (0.0407) (0.0367) (0.0294) (0.0271) 

 

Age 0.0001 -0.0000 -0.0002
**

 -0.0002
*
 

 (0.0002) (0.0002) (0.0001) (0.0001) 

 

F_trade -0.1880
***

 -0.4300
***

 -0.0987
***

 -0.2547
***

 

 (0.0303) (0.0529) (0.0195) (0.0301) 

 

F_state 0.2372
***

 0.0679 0.4471
***

 0.3609
***

 

 (0.0450) (0.0504) (0.0261) (0.0281) 

 

F_trade 0.0297 0.1526
**

 0.0777
**

 0.1963
***

 

 (0.0636) (0.0671) (0.0336) (0.0358) 

 

HHI -1.9838
***

 -2.1254
***

 -1.8247
***

 -1.9005
***

 

 (0.0419) (0.0431) (0.0252) (0.0257) 

 

Dw 0.0152  -0.0754
***

  

 (0.0397)  (0.0260) 

 

 

Dt>2001 -0.1912
***

  -0.0634
***

  

 (0.0263)  (0.0170) 

 

 

D_region No  Yes  No  Yes 

D_year  No  Yes  No  Yes 

 

N 24,576 24,576 75,695 75,695 

Note: Column (1) and (3) control for the dummy of Western and dummy of year after 

2001. Column (2) and (4) control for the year dummy and region dummy. Gains are 

divided by 100. Age is industry average age, F_trade is fraction of number of 

exporters, F_state is industry fraction of number of state-owned firms, F_foreign is 

industry fraction of number of foreign firms. Robust standard errors are in 

parentheses, * p < 0.10, ** p < 0.05, *** p < 0.010.  
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6.4.2 The Effect of VAT Reform on Resource Misallocation 

In Northeast, for the case of Chinese government selecting only several 

industries as a pilot to measure the effect of VAT reform on misallocation, the 

econometric model will be: 

𝐷𝑖𝑠𝑡𝑜𝑟𝑡𝑖𝑜𝑛𝑟𝑠𝑡  =  𝛽0 + 𝛽1𝑍𝑟𝑠𝑡 + 𝛽2𝐷 + 𝛽3𝐷𝑡>2004 + 𝛽𝑁𝐸(𝐷 × 𝐷𝑡>2004 ) + 𝜐𝑟𝑠𝑡                                                       

(26)    

where DT is dummy variable indicating the preferential sector; Dt>2004 indicates the 

preferential period. Gains are calculated by region and divided by 100.  

The results of the effect of VAT reform on resource misallocation are shown in 

Table 6.10. The column (1) shows the results of allocative efficiency gain if 

equalizing the TFPR across firms within sectors for each region
29

. Columns (2)-(4) 

show the results of TFPR dispersion
30

.  

The coefficient of interaction term shows negative. The coefficients vary from 

-0.02 to -0.05. It means that the VAT reform reduce the resource misallocation 

0.02-0.05 units. The coefficients of TFPR standard deviation and differences between 

75th and 25th percentile are significant; however, the coefficient of TFP efficiency 

gain is not significant; the coefficient of TFPR difference between 90th and 10th 

percentile is significant in robustness checking with year dummy and estimation by 

province. The results indicate that the 2004 value-added tax reform in Northeast 

China reduced resource misallocation. Our results provide further evidence to support 

Jiang (2016) who argued that VAT reform reduces the productivity dispersion and 

resource misallocation.  

VAT reform improves the efficiency of resource allocation might because 2004 

value-added tax reform reduces the differences in the real effective value-added tax 

rate. Jiang (2016) argued that differences of the real effective value-added tax rate are 

                                                             
29

 The four-digit sector level distortion is calculated by six regions, distortion calculated by provinces 

has also been used as robustness testing in Table A.10 in the Appendix. 
30

 The robustness check using year and region dummy are shown in Table A.9 in the Appendix.  
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one of the most important factors that lead to productivity dispersion and resource 

misallocation of Chinese manufacturing industry. He argued that 1% increase in 

disparities of the tax rate will lead to 1.9% increase in productivity dispersion. Jiang 

(2016) stated that several sources cause the disparities of the real effective 

value-added tax rate. First, the real effective value-added tax rate will be different for 

enterprises with intermediate goods in agriculture and services, since agriculture and 

service sectors have no value-added tax. Second, the value-added tax is not unique. In 

one hand, there are many zero-rating products or product with less than 13% of the 

tax rate. On the other hand, exporting firms have less the real effective value-added 

tax rate because of tax rebate. Third, enterprises have different dependence on 

investment in fixed assets which cause different input tax deduction. Fourth, tax 

inspection department has different tax collection and administration mode. Before 

VAT reform, repetitive collecting tax leads to an increase in disparities of the effective 

value-added tax rate because different enterprises have different dependence on 

investment in fixed assets. However, different dependence can be avoided after VAT 

reform, that’s the reason differences of the real effective value-added tax rate is 

smaller after VAT reform.  
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Table 6.10 The Effect of VAT Reform on Resource Misallocation 

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

 Gain sd_tfpr 75
th

-25
th

 90
th

-10
th

 

Dt>2004×DT -0.0359 -0.0210
**

 -0.0511
***

 -0.0429 

 (0.0533) (0.0100) (0.0189) (0.0261) 

     

Dt>2004 -0.1729
***

 -0.0623
***

 -0.0608
***

 -0.1741
***

 

 (0.0246) (0.0049) (0.0089) (0.0124) 

     

DT 0.3710
***

 0.0639
***

 0.1628
***

 0.2186
***

 

 (0.0449) (0.0104) (0.0176) (0.0266) 

     

Age 0.0002 0.0001 -0.0001 0.0000 

 (0.0002) (0.0001) (0.0001) (0.0001) 

     

F_trade -0.3119
***

 -0.0489
***

 -0.0980
***

 -0.1402
***

 

 (0.0321) (0.0065) (0.0116) (0.0162) 

     

F_state 0.2512
***

 0.1290
***

 0.1642
***

 0.3215
***

 

 (0.0440) (0.0097) (0.0161) (0.0226) 

     

F_foreign 0.0326 0.0056 0.0158 0.0747
**

 

 (0.0619) (0.0145) (0.0231) (0.0330) 

     

HHI -2.0221
***

 -0.1154
***

 -0.7895
***

 -1.9333
***

 

 (0.0412) (0.0110) (0.0155) (0.0223) 

     

N 24,576 23,042 24,576 24,576 

Note: Gains are divided by 100. Sd_TFPR is the standard deviation of TFPR, 75
th

-25
th 

is the TFPR difference between 75
th

 percentiles and 25
th

 percentiles. 90
th

-10
th

 is the 

TFPR difference between 90
th

 percentile and 10
th

 percentile. Age is industry average 

age; F_trade is fraction of number of exporters; F_state is industry fraction of 

number of state-owned firms; F_foreign is industry fraction of number of foreign 

firms. Standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.010 

 

In Table 6.8 and Table 6.10, the coefficient of age is not significant. The 

coefficients of the fraction of exporters are negative since exporters face more 

competitive markets, which lead to less distortion. The coefficients of the fraction of 
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SOEs are positive because SOEs suffer more constraints from the traditional 

management system, SOEs also easy to get government subsidies and preferential 

treatment because of rent-seeking behavior. The coefficient of HHI is negative and 

significantly, perhaps because monopolists have the market power to choose their 

production once they face intervention. Monopolists will take advantage to innovate if 

profits from resource misallocation are smaller compared with technology updating. 

The negative sign means monopolists do not expand the production by resource 

misallocation. The results suggest that it is necessary to promote merging and 

restructuring firms, especially for SOEs, and develop large corporate groups with 

international competitiveness.  

This research appropriately takes into account the problems of 

heteroscedasticity and multicollinearity in baseline regressions. Heteroscedasticity 

occurs when the variance of the errors varies across observations. This paper uses 

Breusch-Pagan test for heteroscedasticity, the null hypothesis of tests for all the 

regression are rejected at 1% level, that’s mean heteroscedasticity present in all 

regressions. All the results shown in this research are corrected for heteroscedasticity 

by robust standard errors. Considering multicollinearity is important in regression 

analysis because, it directly bears on whether or not your coefficients are uniquely 

identified in the data. This paper tests for multicollinearity by VIF (variance inflation 

factor) and the correlation between variables. The results show no multicollinearity 

(VIF <5 and correlation < 0.5) problems in the model except for the dummy variables 

of regions. However, the collinear variables are only used as control variables, and 

they are not collinear with variables of interest, so we can safely ignore 

multicollinearity problems.  
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CHAPTER 7 

 

CONCLUSION 

 

The research on the effect of resource misallocation on aggregate TFP has 

become an important topic. China has implemented several regional policies since 

2000. These policy changes may affect resource allocation efficiency and TFP. 

Following Hsieh and Klenow’s model, we calculate the allocative gain by equalizing 

TFPR across firms within sectors across six regions in China. This paper then 

investigates the effects of the reduction of the corporate income tax rate and VAT 

reform on productivity and resource misallocation. 

Our main finding is that government preferential policies promote TFPQ and 

TFPR. For the overall misallocation in China, the distortion worsened after 2006 to a 

point even worse than in 1998. Resource misallocation increased significantly in the 

Northeast and Southwest regions. Reduction of corporate income tax rate intensifies 

resource misallocation. However, the value-added tax reform reduces resource 

misallocation. 

Preferential policies must be adjusted as some policy implications that based 

on the results of this research. Preferential policies are important to attract investment 

for under-developed regions. The productivities of firms are promoted by the 

reduction of corporate income tax and VAT reform in Western and Northeast. Despite 

the contribution of preferential policy to the economic growth, this research presents 

some policy implications. In Western, the increasing resource misallocation by 

preferential tax policy must be attracted national attention. The reduction of corporate 

income tax improves the TFPQ and TFPR. However, the subsidies to some 

government-encouraged sectors will lead to serious resource misallocation. To this 

end, the scope of encouraged sectors should be expanded, Preferential treatment 

should focus on pillar industries, sustainable industries, and high productivity firms 

which based on regional development and endowments; The protection on SOEs 
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should be removed since SOEs shows low productivity but benefit more from 

preferential policy by political connection; Moreover, the restriction of transport 

infrastructure and human capital should be relaxed to improve the efficiency of 

enterprises.  

In Northeast, The reform should avoid the multiple tax rates to reduce the loss 

of manufacturing efficiency caused by the disparities of the tax rate. The improving 

TFPQ and TFPR, the decreasing resource misallocation caused by VAT reform 

indicate that VAT reform is imperative. The VAT reform is now applied for the whole 

country in China. Besides the identical effective tax rate across firms, we should pay 

high attention to the regional disparities of effective tax rate.  

The differences between this research Hsieh and Klenow (2009) (HK) are 

shown as below: First, HK compared the resource allocation efficiency between 

America, China, and India. This paper measure the efficiency of the resource 

allocation across six regions in China. Second, based on the HK’s results, they relate 

TFPR gaps to SOEs reform in China and TFPR dispersion in India to licensing and 

size restrictions. This paper tries to relate the government polices to explain the 

regional gaps of resource misallocation across regions and sectors. Third, in the 

framework of HK, the efficiency of resource allocation improved in 1998, 2001 and 

2005 in China. Our calculation covers a longer period, from 1998-2007, so that we 

can see the evolution of factor misallocation before and after regional policies 

implemented.  

However, there are several limitations in this paper. Firm panel data is not 

provided to measure the entry and exit of firms caused by the resource misallocation. 

The measurement errors from the data might be over estimate the room for TFP 

growth.   

That said, more research is needed to improve the economic growth by 

reallocating the resources. Simulations of alternative policy proposals and their 

estimated effects could act as useful inputs to policy making. Substantial progress 
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needs to be done for observed changes in some underlying source of misallocation as 

well as changes in misallocation and aggregate TFP.   
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Table A.1 Definition of Variables of Firms 

Variables  Definition 

Output (Ysi) Value added  

 

Capital(Ksi) Book value of fixed assets of net depreciation.  

 

Labor(Lsi) Includes wage compensation and nonwage payment.  

 

Labor share (αs) NBER productivity Database which is scaled up 3/2.  

 

Wage Wage payment for one year. 

 

Nonwage payment Assume that nonwage benefits are a constant fraction of a 

plant’s wage compensation, where the adjust factor is calculated 

such that the sum of imputed benefits and wages across all 

plants equals 50% of aggregate value added. 

 

Capital labor 

share(k/l) 

The ratio of capital to labor compensation. k/l= Ksi / Lsi   

 

 

Firm age Years of plant operated. Firm age=Reported year- founded 

year+1 

 

Dummy of exporting 

firms 

We define the trade firms as the one which the export value is 

not equal to 0.  

Trading firms=1  

Non trading=0 

 

Dummy of foreign 

firms 

Foreign investment firms=1 

Domestic investment firms=0 

 

Dummy of 

State-owned 

enterprises 

State owned enterprises=1 

Non-state owned enterprises=0 
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Table A.2 Definitions of Variables of Industries 

Variables  Definition 

Industry code Chinese industrial code (GB/T 4754-2002) refers to 481 

sectors at 4-digit level and 28 sectors at 2-digit level. 

 

Industry average plant age Average age across firms in each industry. 

Industry fraction of state 

owned enterprises 

Fraction of total number of state own enterprises in each 

industry 

 

Industry fraction of exporting 

firms 

Fraction of total number of trading plants in each 

industry 

 

Industry faction of foreign 

firms 

Fraction of total number of foreign investment firms in 

each industry 

 

Herfindahl-Hirschman Index 

(HHI) ∑(sales_valuesi/∑sales_valuesi

s

i=1

)

2s

i=1

 

Note: Industries refer to Chinese industrial code (GB/T 4754-2002) in 4-digit level.  

Table A.3 Summary Statistics on Data Sample in Manufacturing Sector 

 Obs Value 

added 

Capital wage welfare Share of welfare 

 in wage  

payment 

1998 128,190 11,124.68  21,312.88  2,658.64  362.99  0.14 

1999 70,547 15,108.16  28,833.24  3,245.31  438.85  0.14 

2000 129,859 13,730.50  24,290.32  3,045.75  404.89  0.14 

2001 128,285 14,517.73  23,309.03  3,004.84  420.43  0.14 

2002 141,841 17,110.04  23,499.66  3,313.75  419.53  0.13 

2003 160,202 19,806.06  23,642.92  3,498.39  439.54  0.13 

2004 220,303 20,235.55  18,584.70  3,118.48  363.03  0.11 

2005 221,940 20,692.39  21,325.03  3,658.19  426.86  0.12 

2006 247,351 22,548.89  22,145.25  4,021.52  430.96  0.11 

2007 279,535 25,409.72  22,161.45  4,473.74  451.85  0.11 

Note: Entries are means of value, capital, wage, welfare in 1998-2007.The mean 

calculate after we drop all the negative sign of value added, fixed asset of net 

depreciation, wage compensation, welfare which are in value of 1000 CNY. 
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Table A.4 Robustness Checks of Regional Disparities of TFPQ  

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

 logTFPQsi logTFPQsi logTFPQsi logTFPQsi logTFPQsi 

Log(age) -0.0641
***

 -0.0533
***

 -0.0552
***

 -0.0555
***

 -0.0577
***

 

 (0.0015) (0.0015) (0.0015) (0.0015) (0.0015) 

      

D_trade 0.0670
***

 0.0780
***

 0.0637
***

 0.1348
***

 0.1206
***

 

 (0.0023) (0.0023) (0.0022) (0.0026) (0.0026) 

      

D_state -0.5663
***

 -0.5934
***

 -0.5729
***

 -0.3363
***

 -0.3380
***

 

 (0.0030) (0.0031) (0.0030) (0.0032) (0.0032) 

      

D_foreign -0.0269
***

 -0.0105
***

 0.0315
***

 0.0265
***

 0.0618
***

 

 (0.0027) (0.0027) (0.0027) (0.0027) (0.0027) 

      

Bohai coastal 

region 

 5.2939
***

 5.7891
***

 4.7527
***

 5.2713
***

 

  (0.0107) (0.0108) (0.0112) (0.0114) 

      

Northeast  4.9830
***

 5.5158
***

 4.4321
***

 4.9863
***

 

  (0.0113) (0.0114) (0.0118) (0.0120) 

      

Southeast  5.0049
***

 5.4534
***

 4.4735
***

 4.9476
***

 

  (0.0105) (0.0106) (0.0111) (0.0112) 

      

Central  5.2958
***

 5.8025
***

 4.7627
***

 5.2910
***

 

  (0.0104) (0.0106) (0.0110) (0.0112) 

      

Southwest  4.9610
***

 5.4455
***

 4.4268
***

 4.9348
***

 

  (0.0113) (0.0113) (0.0118) (0.0119) 

      

Northwest  4.8337
***

 5.3579
***

 4.3091
***

 4.8537
***

 

  (0.0117) (0.0117) (0.0121) (0.0123) 

      

logkl   -0.2395
***

  -0.2242
***

 

   (0.0014)  (0.0014) 

D_Sector Yes  Yes  Yes  Yes  Yes  

D_Year No Yes  No Yes  Yes  

      

N 1722501 1722501 1722501 1722501 1722501 

Robust standard errors in parentheses 
*
 p < 0.10, 

**
 p < 0.05, 

***
 p < 0.010 
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Table A.5 Robustness checks of Regional Disparities of TFPR 

 

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

 logTFPRsi logTFPRsi logTFPRsi logTFPRsi logTFPRsi 

Log(age) -0.1600
***

 -0.1528
***

 -0.1553
***

 -0.1467
***

 -0.1496
***

 

 (0.0011) (0.0011) (0.0010) (0.0011) (0.0010) 

      

D_trade -0.0854
***

 -0.0818
***

 -0.1001
***

 -0.1292
***

 -0.1486
***

 

 (0.0016) (0.0016) (0.0015) (0.0018) (0.0017) 

      

D_state -0.2866
***

 -0.2992
***

 -0.2729
***

 -0.1556
***

 -0.1579
***

 

 (0.0021) (0.0021) (0.0020) (0.0023) (0.0022) 

      

D_foreign -0.2344
***

 -0.2267
***

 -0.1729
***

 -0.1829
***

 -0.1349
***

 

 (0.0019) (0.0019) (0.0018) (0.0019) (0.0018) 

      

Bohai coastal region  1.2213
***

 1.8563
***

 0.9057
***

 1.6095
***

 

  (0.0078) (0.0076) (0.0083) (0.0081) 

      

Northeast  1.0261
***

 1.7094
***

 0.7047
***

 1.4568
***

 

  (0.0083) (0.0081) (0.0087) (0.0086) 

      

Southeast  1.0694
***

 1.6445
***

 0.7623
***

 1.4057
***

 

  (0.0078) (0.0075) (0.0082) (0.0080) 

      

Central  1.2462
***

 1.8960
***

 0.9358
***

 1.6528
***

 

  (0.0077) (0.0075) (0.0082) (0.0080) 

      

Southwest  0.9867
***

 1.6081
***

 0.6726
***

 1.3621
***

 

  (0.0083) (0.0080) (0.0087) (0.0084) 

      

Northwest  0.8900
***

 1.5622
***

 0.5788
***

 1.3180
***

 

  (0.0085) (0.0082) (0.0089) (0.0087) 

      

logkl   -0.3071
***

  -0.3042
***

 

   (0.0010)  (0.0010) 

      

D_Sector Yes  Yes  Yes  Yes  Yes  

 

D_Year No Yes  No Yes  Yes  

      

N 1722501 1722501 1722501 1722501 1722501 

Robust standard errors in parentheses, 
*
 p < 0.10, 

**
 p < 0.05, 

***
 p < 0.010 
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Figure A.1 Comparison of Average Wage of Urban Workers and Wage Per Worker 

in Database 
 

Note: The Resource of average wage of urban workers comes from National Bureau of 

statistics of China. Average wage of urban workers is the average of labor compensation 

in the value of CNY. Wage per worker is calculated as: (wage payment+ welfare)/ 

employee.
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Table A.6 The Effect of Reduction of Corporate Income Tax on Resource Misallocation by Region 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 Gain Gain sd_TFPR sd_TFPR 75
th

-25
th

  75
th

 -25
th

  90
th

-10
th

  90
th

-10
th

 

Dw×Dt>2001 0.0160 0.0094 0.0223
***

 0.0200
***

 0.0139 0.0098 0.0406
**

 0.0345
*
 

 (0.0407) (0.0367) (0.0078) (0.0071) (0.0146) (0.0132) (0.0202) (0.0182) 

Dw 0.0152  -0.0065  0.0169  0.0090  

 (0.0397)  (0.0083)  (0.0149)  (0.0215)  

Dt>2001 -0.1912
***

  -0.0557
***

  -0.0692
***

  -0.1911
***

  

 (0.0263)  (0.0052)  (0.0095)  (0.0132)  

Age 0.0001 -0.0000 0.0000 0.0000 -0.0001
*
 -0.0001 -0.0001 -0.0001 

 (0.0002) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) 

F_trade -0.1880
***

 -0.4300
***

 -0.0023 -0.1379
***

 -0.0506
***

 -0.1918
***

 -0.0130 -0.2335
***

 

 (0.0303) (0.0529) (0.0060) (0.0120) (0.0110) (0.0194) (0.0152) (0.0273) 

F_state 0.2372
***

 0.0679 0.1471
***

 0.0736
***

 0.1650
***

 0.1161
***

 0.3143
***

 0.1804
***

 

 (0.0450) (0.0504) (0.0100) (0.0117) (0.0165) (0.0185) (0.0231) (0.0259) 

F_foreign 0.0297 0.1526
**

 0.0049 0.0500
***

 0.0209 0.1078
***

 0.0568
*
 0.1517

***
 

 (0.0636) (0.0671) (0.0149) (0.0157) (0.0237) (0.0247) (0.0337) (0.0349) 

HHI -1.9838
***

 -2.1254
***

 -0.1080
***

 -0.1287
***

 -0.7802
***

 -0.8347
***

 -1.9166
***

 -2.0053
***

 

 (0.0419) (0.0431) (0.0110) (0.0113) (0.0158) (0.0161) (0.0226) (0.0230) 

D_region No  Yes  No  Yes  No  Yes  No  Yes  

D_year  No  Yes  No  Yes  No  Yes  No  Yes  

N 24,576 24,576 23,042 23,042 24,576 24,576 24,576 24,576 

Note: Gains are divided by 100. Sd_TFPR is the standard deviation of TFPR, 75
th

-25
th 

is the TFPR difference between 75
th

 percentiles and 25
th

 

percentiles. 90
th

-10
th

 is the TFPR difference between 90
th

 percentile and 10
th

 percentile. Age is industry average age; F_trade is fraction of 

number of exporters; F_state is industry fraction of number of state-owned firms; F_foreign is industry fraction of number of foreign firms. 

Robust standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.010. 
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Table A.7 The Effect of Reduction of Corporate Income Tax on Resource Misallocation by Province 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 Gain Gain sd_TFPR sd_TFPR 75
th

-25
th

 75
th

-25
th

 90
th

-10
th

 90
th

-10
th

 

Dw×Dt>2001 0.0605
**

 0.0539
**

 0.0125
**

 0.0081 0.0164 0.0113 0.0558
***

 0.0492
***

 

 (0.0294) (0.0271) (0.0063) (0.0061) (0.0109) (0.0105) (0.0142) (0.0135) 

Dw -0.0754
***

  -0.0199
***

  -0.0242
**

  -0.1190
***

  

 (0.0260)  (0.0074)  (0.0117)  (0.0149)  

Dt>2001 -0.0634
***

  -0.0397
***

  -0.0544
***

  -0.1513
***

  

 (0.0170)  (0.0037)  (0.0064)  (0.0083)  

Age -0.0002
**

 -0.0002
*
 -0.0001

***
 -0.0001

***
 -0.0001

*
 -0.0001

*
 -0.0001

**
 -0.0001

**
 

 (0.0001) (0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0001) 

F_trade -0.0987
***

 -0.2547
***

 0.0103
**

 -0.0863
***

 -0.0066 -0.1137
***

 0.0169
*
 -0.1657

***
 

 (0.0195) (0.0301) (0.0043) (0.0076) (0.0075) (0.0124) (0.0097) (0.0160) 

F_state 0.4471
***

 0.3609
***

 0.1535
***

 0.1136
***

 0.2165
***

 0.1730
***

 0.3268
***

 0.2531
***

 

 (0.0261) (0.0281) (0.0066) (0.0073) (0.0106) (0.0116) (0.0137) (0.0149) 

F_foreign 0.0777
**

 0.1963
***

 0.0242
***

 0.0587
***

 0.0524
***

 0.1186
***

 0.0937
***

 0.1791
***

 

 (0.0336) (0.0358) (0.0092) (0.0096) (0.0146) (0.0153) (0.0187) (0.0196) 

HHI -1.8247
***

 -1.9005
***

 -0.0960
***

 -0.1042
***

 -0.5777
***

 -0.6044
***

 -1.8038
***

 -1.8367
***

 

 (0.0252) (0.0257) (0.0074) (0.0075) (0.0109) (0.0111) (0.0140) (0.0142) 

D_region  Yes  Yes  Yes  Yes 

D_year  Yes  Yes  Yes  Yes 

N 75,695 75,695 71,657 71,657 75,695 75,695 75,695 75,695 

Note: Gains are divided by 100. Sd_TFPR is the standard deviation of TFPR, 75
th

-25
th 

is the TFPR difference between 75
th

 percentiles and 25
th

 

percentiles. 90
th

-10
th

 is the TFPR difference between 90
th

 percentile and 10
th

 percentile. F_trade is fraction of number of exporters; F_state is 

industry fraction of number of state-owned firms; F_foreign is industry fraction of number of foreign firms. Robust standard errors in 

parentheses, * p < 0.10, ** p < 0.05, *** p < 0.010. 



88 
 

Table A.8 The Effect of VAT Reform on Resource Misallocation by Region 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 Gain gain sd_TFPR sd_TFPR 75
th

-25
th

 75
th

-25
th

 90
th

-10
th

 90
th

-10
th

 

Dt>2004×DT -0.0461 -0.0524 -0.0210
**

 -0.0241
**

 -0.0511
***

 -0.0562
***

 -0.0429 -0.0472
*
 

 (0.0527) (0.0526) (0.0100) (0.0100) (0.0189) (0.0189) (0.0261) (0.0260) 

Dt>2004 -0.1743
***

  -0.0623
***

  -0.0608
***

  -0.1741
***

  

 (0.0247)  (0.0049)  (0.0089)  (0.0124)  

DT 0.3638
***

 0.3657
***

 0.0639
***

 0.0644
***

 0.1628
***

 0.1643
***

 0.2186
***

 0.2212
***

 

 (0.0445) (0.0445) (0.0104) (0.0102) (0.0176) (0.0175) (0.0266) (0.0265) 

Age 0.0002 0.0001 0.0001 0.0000 -0.0001 -0.0001 0.0000 -0.0000 

 (0.0002) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) 

F_trade -0.3119
***

 -0.5014
***

 -0.0489
***

 -0.1500
***

 -0.0980
***

 -0.2250
***

 -0.1402
***

 -0.2744
***

 

 (0.0321) (0.0526) (0.0065) (0.0119) (0.0116) (0.0194) (0.0162) (0.0273) 

F_state 0.2502
***

 0.1302
***

 0.1290
***

 0.0847
***

 0.1642
***

 0.1423
***

 0.3215
***

 0.2149
***

 

 (0.0440) (0.0503) (0.0097) (0.0116) (0.0161) (0.0185) (0.0226) (0.0260) 

F_foreign 0.0329 0.0738 0.0056 0.0329
**

 0.0158 0.0622
**

 0.0747
**

 0.0920
***

 

 (0.0620) (0.0660) (0.0145) (0.0154) (0.0231) (0.0245) (0.0330) (0.0347) 

HHI -2.0215
***

 -2.0187
***

 -0.1154
***

 -0.1136
***

 -0.7895
***

 -0.7903
***

 -1.9333
***

 -1.9377
***

 

 (0.0412) (0.0414) (0.0110) (0.0110) (0.0155) (0.0156) (0.0223) (0.0224) 

D_year No Yes No  Yes No  Yes No  Yes 

N 24,576 24,576 23,042 23,042 24,576 24,576 24,576 24,576 

Note: Column (1) control for Dt>2004 and DT , the column (2) control for Dt>2004 and year dummy. F_trade is fraction of number of exporters; 

F_state is industry fraction of number of state-owned firms; F_foreign is industry fraction of number of foreign firms. Robust standard errors in 

parentheses, * p < 0.10, ** p < 0.05, *** p < 0.010. 
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Table A.9 The Effect of VAT Reform on Resource Misallocation by Province 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 Gain Gain sd_TFPR sd_TFPR 75
th

-25
th

 75
th

-25
th

 90
th

-10
th

 90
th

-10
th

 

Dt>2004×DT -0.0666 -0.0715 -0.0422
***

 -0.0450
***

 -0.0527
***

 -0.0561
***

 -0.0815
***

 -0.0868
***

 

 (0.0458) (0.0458) (0.0096) (0.0095) (0.0169) (0.0169) (0.0219) (0.0219) 

Dt>2004 -0.1096
***

  -0.0437
***

  -0.0589
***

  -0.1239
***

  

 (0.0157)  (0.0034)  (0.0059)  (0.0077)  

DT 0.3831
***

 0.3809
***

 0.0931
***

 0.0917
***

 0.1659
***

 0.1650
***

 0.2211
***

 0.2214
***

 

 (0.0308) (0.0308) (0.0099) (0.0099) (0.0156) (0.0155) (0.0196) (0.0196) 

Age -0.0002
*
 -0.0002

*
 -0.0001

***
 -0.0001

***
 -0.0001 -0.0001

*
 -0.0001 -0.0002

***
 

 (0.0001) (0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0001) 

F_trade -0.1491
***

 -0.2879
***

 -0.0199
***

 -0.0909
***

 -0.0443
***

 -0.1290
***

 -0.0653
***

 -0.1728
***

 

 (0.0201) (0.0298) (0.0046) (0.0076) (0.0078) (0.0124) (0.0101) (0.0159) 

F_state 0.3889
***

 0.3976
***

 0.1440
***

 0.1173
***

 0.2060
***

 0.1844
***

 0.3400
***

 0.2644
***

 

 (0.0255) (0.0280) (0.0064) (0.0073) (0.0103) (0.0116) (0.0133) (0.0149) 

F_foreign 0.0861
***

 0.1504
***

 0.0333
***

 0.0521
***

 0.0636
***

 0.0887
***

 0.1457
***

 0.1618
***

 

 (0.0325) (0.0346) (0.0089) (0.0094) (0.0142) (0.0149) (0.0183) (0.0192) 

HHI -1.8558
***

 -1.8619
***

 -0.1037
***

 -0.0996
***

 -0.5883
***

 -0.5872
***

 -1.8345
***

 -1.8330
***

 

 (0.0247) (0.0247) (0.0073) (0.0073) (0.0107) (0.0107) (0.0137) (0.0138) 

D_year No Yes No Yes No Yes No Yes 

N 75,695 75,695 71,657 71,657 75,695 75,695 75,695 75,695 

Note: Column (1) control for Dt>2004 and DT , the column (2) control for Dt>2004 and year dummy. F_trade is fraction of number of exporters; 

F_state is industry fraction of number of state-owned firms; F_foreign is industry fraction of number of foreign firms. Robust standard errors in 

parentheses, * p < 0.10, ** p < 0.05, *** p < 0.010. 

 


