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Why do Zombie Firms neither Die nor Resurrect? The Effect of 

Fiscal Subsidies on the Survival Duration of China’s Zombie 

Firms 

Abstract: One of the most important tasks in China’s supply-side 

structural reform is to effectively clean up zombie firms. Using industrial 

firm-level data in China from 1998 to 2007, this paper identified zombie firms 

in the Chinese industrial sector. On the basis of the data of identified zombie 

firms, this paper measured the survival duration of zombie firms and 

empirically studied the effect of fiscal subsidies on the survival duration of 

zombie firms by using survival analysis. Results revealed that fiscal subsidies 

significantly lengthened the survival duration of zombie firms. Specifically, 

fiscal subsidies not only reduce the possibility of zombie firms exiting market, 

but more importantly, they reduce the possibility of zombie firms’ 

resurrection. Thus, fiscal subsidies do not contribute to the “death” or 

“resurrection” of zombie firms. These results are robust despite changing the 

identification method and the survival analysis method, and considering the 

endogeneity of fiscal subsidies. Our findings show that we should adhere to 

market-oriented mechanism in disposing zombie firms and cut off the 

channels that the government transfuses to zombie firms by fiscal subsidies. 

Keywords: Fiscal Subsidy; Zombie Firm; Survival Duration 

1 Introduction 

As a key part of China’s economic restructuring, resolving 

over-capacities is the top priority of China’s supply-side structural reform. 

Many studies believe that the existence of zombie firms is an important cause 

of over-capacities. If market mechanism operates smoothly, then surplus 

production capacities will be automatically eliminated by market due to 

insufficient market demand, and surplus production capacities can be 

automatically solved by relying on the market mechanism (Shen and Chen, 

2017). However, zombie firms have broken this market feedback mechanism. 

Even when market demand is insufficient, these behindhand production 

capacities can rely on external support to survive and form surplus 

production capacity. It means that effective cleaning up of zombie firms is a 

key step in resolving over-capacity. Moreover, judging from the reality in 

China, this step is imminent, because various calculation data (including the 

calculation later in this article) show that the proportion of zombie firms in 

Chinese firms is high.  

To effectively clean up zombie firms, an understanding of the formation 
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mechanism and exit mechanism of zombie firms is necessary. Existing 

literature shows that the focus of academic analysis is on the identification of 

zombie firms and their formation mechanism. However, only a few studies 

have been done on the exit mechanism of zombie firms. From the perspective 

of the formation of zombie firms, zombie firms mainly rely on low-interest 

loans provided by banks to survive (Caballero et al., 2008), which is also the 

basis to identify zombie firms. In addition, government subsidies have an 

important reason for the survival of zombie firms, particularly in a 

transitional economy such as China where the government is able to intervene 

in the operation of the market. China’s local governments often use fiscal 

subsidies to rescue zombie firms that are about to go bankrupt to ensure 

employment and maintain social stability. From the perspective of fiscal 

revenue and expenditure, as long as the cost of saving zombie firms is lower 

than the potential tax revenue, local governments have an incentive to help 

zombie firms survive. Despite the generality of fiscal subsidies to firms, fiscal 

subsidies and credit resources are likely to flow to low-efficiency companies, 

because the government is affected by factors such as limited information and 

government failure (Rodrik, 2008; Robinson, 2009), which indirectly leads to 

the formation and continued survival of zombie companies. 

However, to what extent do the government’s fiscal subsidies affect the 

survival probability and exit probability of zombie firms? To what extent have 

the subsidies affected the survival period of zombie firms? The existing 

literature lacks in-depth discussion. Considering the impact of fiscal subsidies 

on the formation and exit of zombie firms, this article attempts to discuss 

these issues. This article is based on the data of industrial firms above 

designated size in China from 1998 to 2007, and on the basis of identifying 

zombie firms, the duration of zombie firms is measured. Further, the survival 

risk model is used to study the impact of fiscal subsidies on the duration of 

zombie firms. The research conclusions of this paper show that fiscal 

subsidies not only significantly reduce the probability of zombie firms’ 

“death”, making them “stiff but not dead”; more importantly, fiscal subsidies 

significantly reduce the probability of zombie firms “resurrecting” to become 

normal firms, making them “stiff and dead.” 

Compared with existing research, the marginal contribution of this article 

lies in the following aspects. First, the existing literature focuses on the 

identification, formation, and impact of zombie firms. However, what factors 

can extend or shorten the duration of zombie firms? Little is known about the 

longevity, suppression, or promotion of the exit of zombie firms. Therefore, 

this article is a useful supplement to this research. Second, the existing 

literature on the formation and exit mechanism of zombie firms is mostly 

based on bank credit. Only a few considerations have been taken from the 

perspective of government fiscal subsidies. This trend does not match the 

reality that the Chinese government provides various forms of fiscal subsidies 
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to firms. Third, issues have been raised on the disposal of zombie firms. Most 

of the literature on exit mechanism use the absolute or relative number of 

zombie firms as the research object. By contrast, this article discusses the 

survival risk of zombie firms from the perspective of their survival risk, 

taking the survival period of zombie firms as the research object. Fourth, the 

existing literature on the analysis of the exit of zombie firms focuses on the 

exit of zombie firms by “death” (i.e., exiting the market). Nonetheless, this 

article discusses the exit of zombie firms by “resurrection” (i.e., returning to 

normal firms). The rest of this article is arranged as follows. In the second 

section, we review the existing literature. In the third section, we identify 

zombie firms in China’s industrial firms, and we measure the survival 

duration of zombie firms. In the fourth section, we empirically analyze the 

impact of fiscal subsidies on the duration of zombie firms before they exit the 

market. In the fifth section, we discuss the impact of fiscal subsidies on the 

probability of zombie firms “resurrecting” into normal firms. The last section 

provides the conclusion. 

2 Literature Review 

“Zombie firms,” which was first proposed by Kane (1987), generally refer 

to firms that cannot continue to operate on their own but are protected from 

bankruptcy due to external support, especially from the government or banks. 

The most prominent zombie firm problem in history broke out in Japan in the 

early 1990s. After the burst of the economic bubble that formed in the 1980s, a 

large number of Japanese firms fell into huge losses and even insolvency. 

However, due to the pressure from the government’s industrial policy (Tett, 

2004), banks concealed their own losses to meet the capital requirements of 

the Basel Agreement (Sekine et al., 2003) and to avoid centralized liquidation 

of bankrupt firm assets. These measures resulted in collateral depreciation 

(Jaskowski, 2015) and other reasons, thus forcing banks to continue to provide 

“Evergreen Lending” to firms that cannot resume normal operations and 

should enter bankruptcy procedures. With bank credit support, these firms 

continued to exist in the Japanese economy and become zombie firms. In 

particular, Japan’s unique main banking system led to too close connections 

between banks and firms, which exacerbated the problems (Hoshi, 2006). 

Caballero et al. (2008) propose a systematic method to identify zombie firms 

from the perspective of whether a firm has bank credit subsidies. Subsequent 

research conducted in-depth research on improving the impact, formation 

mechanism, and clean-up methods of zombie firms. In China, since the central 

government proposed supply-side structural reforms in 2016 and used the 

disposal of zombie firms as the main focus of “de-capacity” in the supply-side 

structural reforms, Chinese zombie firms have attracted widespread attention 

from academic researchers and policymakers (Shen and Chen, 2017; Jiang et 

al., 2017; Woo, 2019; Chang et al., 2020; Lu et al., 2020). Nie et al. (2016) 
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estimates that the proportion of zombie firms in China’s industrial firms 

declined by 30% in 2000–2013, and has remained stable after 2004. The 

proportion of zombie firms in the industrial sector in 2005–2013 was 

approximately 7.51%.  

Zombie firms attract widespread attention from domestic and foreign 

researchers, because they seriously endanger the healthy operation of the 

economy. First, zombie firms use non-market means to occupy a large 

amount of capital, land, labor, and other production factors, which distorts 

the market operation mechanism, causes distortions in resource allocation, 

and leads to the phenomenon of “bad money driving out good money” 

(Nishimura et al., 2005; Caballero et al., 2008). Second, this form of market 

distortion not only lowers the productivity of zombie firms, but also 

depresses the growth of employment and investment of non-zombie firms, 

hinders the growth of normal firms and high-efficiency firms, impairs the 

overall efficiency and innovation level of the economy, reduces the aggregate 

productivity growth, and damages economic growth potential (Ahearne and 

Shinada, 2005; Kwon et al., 2015). In addition, the backward production 

capacity of zombie firms has increased banks’ non-performing loan rate, 

which may cause systemic financial risks (Hoshi, 2006; McGowan et al., 2017). 

The ultimate result of the proliferation of zombie firms is the reduction of the 

speed and quality of economic growth. This consequence has been confirmed 

by the large number of zombie firms that caused Japan’s economic recession 

and resulted in Japan’s “lost decade” of the 1990s (Peek and Rosengren, 2005; 

Ahearne and Shinada, 2005; Caballero et al., 2008; Kwon et al., 2015).  

Considering that zombie firms cause serious harm to the economy, how 

are they formed? Research on Japanese zombie firms found that banks that 

rescue zombie firms and maintain the continuous operation of zombie firms 

have internal and external motivations. The internal motivation lies in banks’ 

need to renew zombie loans to meet regulatory requirements due to the 

pressure of non-performing loans; the external motivation comes from the 

government’s pressure on banks to rescue zombie firms to avoid massive 

unemployment (Peek and Rosengren, 2005). However, the formation and 

existence of zombie firms is not only derived from the blood transfusion from 

the banking sector, but also from the “helping hand” of the government. For 

the sake of its own interests, government may prevent firms from 

withdrawing from the market by providing direct financial assistance or 

deregulation (Brown and Dinc, 2011; Hoshi and Kashyap, 2010; Willam, 2014; 

Jaskowski, 2015). As a transitional economy, government intervention in the 

operation of China’s economy is prominent. Resource allocation in China is 

not yet fully driven by the market mechanism but frequently relies on 

administrative instruction. Therefore, many studies have discussed the 

formation of zombie firms from the perspective of China’s institutional 

feature and economic structure. Nie et al. (2016) categorize five reasons for the 
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formation of Chinese zombie firms; first, the collusion between local 

governments and firms; second, the vicious competition among China’s local 

governments and state-owned firms; third, the aftermath of the 2008 Chinese 

government’s economic stimulus package; fourth, the demand shock caused 

by the reduction of external demand after the global financial crisis in 2008; 

fifth, the credit discrimination of banks. Chang et al. (2020) point out that a 

high degree of government intervention may increase the probability of a firm 

becoming a zombie firm. 

In response to the different reasons for the formation of zombie firms, the 

researchers proposed corresponding suggestions for cleaning up zombie 

firms. Using Japanese micro-firm data, Fukuda and Nakamura (2011) believe 

that reducing the number of employees and corporate fixed assets can 

promote the resurrection of zombie firms. Nakamura (2017) points out that 

although structural restructuring can help resurrect zombie firms, structural 

restructuring that lacks innovation may cause long-term deflation. In addition, 

transparent accounting standards and strict banking supervision policies can 

promote the revival of zombie firms.  

Our review of existing literature reveals the following findings. First, 

compared with research on the identification, formation, and harm of zombie 

firms, fewer studies discuss the exit mechanism of zombie firms. Second, an 

important difference between the formation of zombie firms in China and that 

of zombie firms in other countries is that the Chinese government’s 

intervention in economic operations has played an important role. Therefore, 

discussing the survival duration and exit mechanism of zombie firms from 

the perspective of government intervention in the economy, especially from 

the perspective of government subsidies, is a great supplement to the existing 

research on zombie firms. 

3 Data and Methodology 

3.1 Data 

The sample used in this article mainly comes from the annual surveys of 

all industrial firms conducted by China’s National Bureau of Statistics for the 

period from 1998 to 2007. The statistical survey objects cover all state-owned 

industrial firms and non-state-owned firms with sales above 5 million RMB. It 

accounts for approximately 90% of the total sales of Chinese industrial firms. 

The database contains extremely rich firm-level information, such as firm 

code, corporate nature, corporate profits, corporate sales, government 

subsidies, and industry categories. However, the industrial firm database has 

many problems, such as sample mismatch, missing indicators, abnormal 

indicators, and sample selection and measurement error. Additionally, some 

firms in the database changed their firm code in the period from 1998 to 2007, 
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which made corresponding before and after data difficult. Drawing lessons 

from Brandt et al. (2012), we first match the data over time. The firm is first 

cross-linked according to the unique numerical firm IDs and firm name. Firms 

that fail to match are further matched according to “address code + name of 

legal representative” and “address code + phone number + year of opening.” 

Second, China’s national economic industry classification standards changed 

in 2002. For consistency, this article unifies the two industry classifications to 

the 2011 standard (GB/T4754-2011) in accordance with the industry 

classification principles disclosed by the Chinese National Bureau of Statistics. 

In addition, to ensure the data quality of the empirical analysis, referring to 

the practices of Cai and Liu (2009) and accounting standards, this article 

deletes the two types of outliers in the industrial firm database.  

First, we delete the missing observations of important indicators. We 

delete the missing observations of key indicators such as total assets, number 

of hired workers, industrial value added, net fixed assets or sales. Among 

them, the industrial firm database directly combines the 2004 economic 

census data with other years without matching with other years. Hence, the 

data in 2004 lack industrial value-added. We refer to general practice and use 

the following formula to estimate industrial value-added:  

industrial value-added = product sales-beginning inventory + ending 

inventory-industrial intermediate input + value-added tax 

Second, we delete incorrect records that do not comply with accounting 

standards and logical relationships. We delete observations with fixed assets 

less than 10 million, total assets less than 10 million, and employees fewer 

than 10. We also delete observations with abnormal accounting indicators, for 

example, total assets minus current assets less than 0, total assets less than net 

fixed assets, original fixed assets less than net fixed assets, accumulated 

depreciation less than current depreciation, and subsidy income less than 0. 

3.2 Identification of Zombie Firms 

The existing literature adopts the following methods for measuring 

zombie firms. 

(1) CHK method. The CHK method is a zombie firm identification 

method proposed by Caballero, Hoshi, and Kashyap in 2008 (Caballero et al., 

2008). The core idea of this method is that if a firm pays interest on its debts 

below the interest calculated by market minimum interest, then the firm has 

obtained credit concessions from a bank. Once the credit concessions cease, 

such firms are likely to go bankrupt. Therefore, whether a firm has obtained 

non-market credit from a bank can be used as a basis for judging whether a 

firm is a zombie firm. The identification method involves the following steps. 

First, calculate the minimum interest payable of the firm; second, obtain the 

actual interest paid by the firm according to its financial statements. The 
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difference between the minimum interest payable of the firm and the actual 

interest paid by the firm is the interest subsidy obtained by the firm from the 

bank. Finally, the bank standardizes the interest subsidies for firms to obtain 

the interest rate differential, and the firms with interest rate differential less 

than 0 are defined as zombie firms. 

(2) FN–CHK method. Fukuda and Nakamura (2011) point out that the 

CHK method may have misjudgments. On the one hand, non-zombie firms 

can easily be misjudged as zombie firms, because banks tend to provide 

preferential treatment to firms with better qualifications and lower risk of 

default. To support key or emerging industries, the government tends to issue 

low-interest loans to some growth firms (Nie et al., 2016). According to the 

CHK method, these two types of firms will be mistaken for zombie firms. On 

the other hand, some real zombie firms may be missed, because zombie firms 

can “borrow credit in exchange for old debts” through loan extensions due. 

However, such zombie firms cannot be identified by using the CHK method. 

In view of this limitation, Fukuda and Nakamura (2011) add the “profit 

standard” and “evergreen loan standard” to the CHK method to form the 

FN–CHK method. The “profit standard” identifies firms whose pre-interest 

and tax income is higher than the lowest interest payable in the CHK method 

as normal firms. The “profit standard” aims to reduce the possibility of 

misjudging non-zombie firms as zombie firms in the CHK method. The 

“Evergreen Lending Standard” identifies firms with a debt-to-asset ratio of 

more than 50% in the previous year and firms that continue increasing 

borrowing during the year as zombie firms, thereby reducing the possibility 

of misjudging zombie firms as normal firms. 

(3) FN–CHK correction method. Nakamura and Fukuda (2013) point out 

that some zombie firm samples obtained according to the CHK method and 

FN–CHK method are “one-shot zombie firms,” that is, during the sample 

period, these firms were only recognized as a zombie firm in a certain year. 

Nie et al. (2016) also believe that “one-off zombie firms” are likely to be 

normal firms that encountered short-term problems in their operations or 

suffered short-term external shocks. Therefore, Nakamura and Fukuda (2013) 

have made corrections on the basis of the FN–CHK method. According to 

FN–CHK correction method, if a firm is identified as a zombie firm by the 

FN–CHK method in year t-1 and year t, then the firm is identified as a zombie 

firm in year t. 

Although the FN–CHK method is not perfect, it captures the essential 

characteristics of zombie firms obtaining continuous credit support in the case 

of sluggish returns. The FN–CHK method is also the basis of other methods. 

The FN–CHK correction method removes “one-off zombie firms” from 

zombie firms on the basis of the FN–CHK method. Combined with the 

research purpose of this article, this article mainly analyzes zombie firms 
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identified by using the FN–CHK method. The specific identification steps are 

as follows: 

The first step is to calculate the minimum interest RAi,t required to be 

paid by firm i under normal operations in year t according to following Eq (1): 

 5

, 1 , 1 , 11
5i t t i t t j i tj

RA rs BS rl BL   
  

,
                 (1) 

where BLi,t is the long-term bank loan of firm i at year t, which is directly 

measured by firm’s long-term debt. rst and rlt are respectively 90% of the 

average one-year and five-year long-term benchmark loan interest rates of 

banks in year t①. BSi,t is the short-term bank loan of firm i at year t. In view of 

the unavailable direct bank liabilities data in the Chinese industrial firm 

database, this article uses short-term corporate liabilities minus accounts 

payable and other payables as short-term borrowings. On the basis of 

available data, the operating liabilities considered in this article include 

accounts payable, value-added tax payable, income tax payable, wages 

payable, and welfare fees payable. However, relevant data on accounts 

payable from 1998 to 2003 are lacking. We supplement these missing data by 

the following method: for firms that remain in the sample before 2004, we use 

the ratio of accounts payable to current liabilities in subsequent years to fill in 

the missing data; for firms that are not in the sample before 2004, we use the 

ratio of the average four-digit industry accounts payable to current liabilities 

to fill in the missing data. In the dataset, except for accounts payable, other 

payables are the cumulative amount for the whole year, not the year-end 

balance. According to the payment time of each item, this article regards the 

year-end balance of all corporate income tax payable as one-fourth of the 

annual cumulative amount (quarterly payment), the year-end balance of 

value-added tax payable, wages payable, and welfare fees payable is 

one-twelfth of the annual cumulative amount (monthly payment). 

The second step is to estimate the corporate interest income according to 

Eq (2): 

 , , 1 , 1 , 1i t i t i t i ti tRB AT AR AI rd    
,
                  (2) 

where ATi,t, ARi,t, and AIi,t represent the firm’s current assets, accounts 

receivable, and inventory, respectively; and rdt represents the bank’s one-year 

benchmark deposit interest rate in year t. Only data on the firm’s actual net 

interest expenditure (firm’s interest expenditure minus interest income) are 

                                                   

① During 1998–2011, the People’s Bank of China stipulated that the lower limit of the 

floating range of loan interest rates for financial institutions was 0.9 times the benchmark 

interest rate. 
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found in the database. Hence, to compare the firm’s actual interest 

expenditure with benchmark interest expenditure, estimating the firm’s 

interest income RBi,t is necessary. The estimation method of RBi,t entails the 

following steps: accounts receivable and inventory at year t-1 are deducted 

from the current assets at year t-1, the difference is multiplied by the one-year 

benchmark bank deposit interest rate of year t. 

The third step is to compare the firm’s actual net interest expense Rci,t 

with the calculated minimum net interest expense (RAi,t-RBi,t). Additionally, 

the difference with the firm’s previous borrowing Bi,t-1 should be standardized 

to obtain the interest difference: 

 , , , , , 1i t i t i t i t i tgap RC RA RB B 
     .

                 (3) 

According to Caballero et al. (2008), gapi,t<0 indicates that the firm has 

received subsidies, and its zombie firm index is 1; otherwise, the firm is not a 

zombie firm, and its zombie firm index is 0. 

The fourth step is to modify gapi,t using the information of corporate 

profits to obtain gapadji,t: 

  , , , , , 1i t i t i t i t i tgapadj EBIT RA RB B   
,
              (4) 

where EBITi,t is the firm’s profit before interest and tax. If the profit before 

interest and tax is greater than the minimum net interest expense (RAi,t-RBi,t), 

that is, gapadji,t>0, then the firm is changed to a non-zombie firm. The 

“evergreen lending standard” proposed that if the firm’s profit before interest 

and tax is less than the minimum net interest expense, and the firm’s liabilities 

exceed 50% of the total assets, then t period liabilities are greater than t-1 

period debt, and the firm is determined as a zombie firm in period t (Fukuda 

and Nakamura, 2011). Therefore, the zombie firm in this article is marked as 

Z1. If the firm identified according to the standard is a zombie firm, then the 

firm’s Z1 will be 1, otherwise it will be 0. 

Table 1 shows the results of zombie firms identified by using the 

FN–CHK method. Generally, the number of zombie firms identified in 1999 

was the most, and the proportion reached 18.27%. Zombie firms identified 

afterwards showed a steady decline until 2005, which was in line with the 

finding of Nie et al. (2016). The calculation is consistent. Among these zombie 

firms, the proportion of subsidized zombie firms showed an overall upward 

trend, reaching a peak in 2004. During this year, zombie firms that received 

government subsidies accounted for more than 16% of all zombie firms. 

Thereafter, it declined slightly but remained above 14%. 

Table 1 Summary of Zombie Firms Identified by using the FN–CHK Method 
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Year 
Number of 

all firms 

Number of 

zombie firms 

Ratio of 

zombie 

firms 

Number of 

zombie firms with 

subsidies 

Ratio of zombie 

firms with 

subsidies 

1999 114,740 20,959 18.27% 2,746 13.10% 

2000 128,355 17,893 13.94% 2,310 12.91% 

2001 136,825 15,002 10.96% 1,787 11.91% 

2002 144,395 14,895 10.32% 1,905 12.79% 

2003 160,132 13,544 8.46% 1,794 13.25% 

2004 213,332 13,553 6.35% 2,180 16.08% 

2005 232,859 18,809 8.08% 2,707 14.39% 

2006 221,824 18,463 8.32% 2,608 14.13% 

2007 202,514 14,131 6.98% 2,158 15.27% 

Data source: Chinese industrial firm database     

3.3 Duration of Zombie Firms 

The identified zombie firms are used to measure the duration of zombie 

firms. First, we define the duration of a zombie firm. If a firm has been in a 

zombie status for s consecutive years at t, t+1, t+2 ... t+s (neither “death” nor 

“resurrection”), then the duration of the zombie firm during the period (t, t+s) 

is s years. The longer the duration of a zombie firm, the more difficult it is for 

the zombie firm to return to a normal status (stiff but not alive) or to exit the 

market (stiff but not dead). 

When using the data from the Chinese Industrial Firms Database to 

estimate the duration of zombie firms, special attention should be paid to the 

problem of data censorship. Given that the data used for the empirical 

research in this article are the data of industrial firms above designated size 

from 1999 to 2007, the status of firms outside the time of the sample data is 

impossible to know. Thus, if a firm was a zombie firm in 1999, then the exact 

status of the zombie firm cannot be known. If this problem is ignored, then 

the duration of zombie firms will be underestimated, resulting in left 

censoring problem. With reference to the relevant research about duration 

data, we removed left-censored observations from the sample, that is, selected 

firms that were not zombie firms in 1999 but became zombie firms during 

2000–2007. Therefore, the duration of zombie firms identified in this paper 

using the Z1 standard is up to eight years. If a firm remains a zombie firm in 

2007, then the exact time when the firm stopped bottling, which is the 

so-called right censoring problem, is impossible to know. Nonetheless, this 

article uses survival analysis methods to deal with right censoring.  

Survival analysis usually uses survival function (survival rate) or hazard 

function (risk rate) to describe the distribution characteristics of individual 

survival duration. We construct the survival function and hazard function of 

the duration of zombie firms to estimate the distribution characteristics of the 

duration of zombie firms in China. Let T represent the survival time of a firm 
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in a specific period of time, with value t (t=1, 2, 3..., i) representing the 

duration of a specific zombie firm. If a duration is complete, then it is 

recorded as ci=1. Right censoring is recorded as ci=0. 

Probability function f(j) for the duration of the zombie firm represents the 

probability that the zombie firm exits the market in year j (denoted by P). The 

formula is as follows: 

( ) ( )f j P T j  .                            (5) 

The corresponding survival rate represents the probability that the 

zombie status of the firm exceeds t years, expressed by S(j). The definition is 

as follows: 

1
( ) ( ) ( )

k j
S j P T j f k



 
   .

                  (6) 

The risk rate refers to the probability of zombie firm exiting the market at 

year j (to eliminate zombieization) on the premise that the firm has been in 

zombie status for j years. Risk rate is expressed by h(j): 

( ) ( | ) ( ) ( 1)h j P T j T j f j S j     .               (7) 

Let nk represent the number of firm segments that remain in zombie 

status at the beginning of the kth year, and dk is the number of zombie firm 

segments that only last until year k, that is, the number of firm segments that 

have escaped the zombie status in the kth year. The non-parametric estimation 

of survival rate can be given by the following the Kaplan–Meier (KM) product 

limit estimation formula: 

 ˆ k k
k j

k

n d
S j

n



 

.
                        (8) 

According to the relationship between the survival rate and the risk rate 

in Eq (7), the estimated value of the risk rate can be further obtained, which is 

expressed by Eq (9): 

 ˆ
j jh j d n

.
                            (9) 

3.4 Empirical Model of Factors Affecting the Duration of Zombie Firms 

The commonly used estimation methods to determine the factors 

affecting duration are the Cox proportional hazard model and the 

discrete-time survival risk model. Hess and Persson (2012) pointed out that 

the discrete-time survival risk model is better than the proportional hazard 

model. The discrete-time survival model can deal with node problems more 
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effectively. It allows easier control of unobserved heterogeneity and does not 

need to meet the “proportional risk” assumptions required by the Cox 

proportional hazard model. Therefore, this paper uses the discrete-time 

survival risk model to estimate the influencing factors of zombie firms’ 

duration. We use the commonly used discrete logit model to estimate the 

factors influencing duration. Suppose the total segment of zombization 

duration in the sample is n (n=1, 2, 3,...). For a specific duration i (i=1, 2, 3,...), 

we need to study it until the jth (j=1, 2, 3,...) year of survival; hence, for each 

duration in the sample, the time range that needs to be observed is k=1 year to 

k=jth year. Assuming that Ti is the duration of zombie firm i, the risk rate of 

duration period i in the jth year refers to the probability of zombie firm 

exiting from the market in the jth year under the premise that firm keep 

zombie status for at least j years 

Using ci,j to indicate whether period i is censored in the jth year, if 

duration is right censored (that is, whether a firm was a zombie firm in the jth 

year, including exit and resurrection as a normal firm, is uncertain), then ci,j=0. 

If the period is complete (that is, the zombie firm is interrupted in the jth year), 

then ci,j=1. According to Jenkins (1995), the log-likelihood function lnL of the 

available sample is: 

,
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h  

 
        

  
.

               (10) 

The log-likelihood function of the sample in Eq (10) is obtained at the 

level of duration, which is suitable for continuous methods. To convert Eq (10) 

into a form suitable for the discrete method, a dichotomous variable yi,k needs 

to be defined to reflect the interruption of duration i in year k. If the 

withdrawal of the firm as a zombie firm in the jth year (ci,j=0) is uncertain, 

then yi,1=yi,2=…=yi,j-1=yi,j=0. If duration i is the first interruption that occurs in 

year j (ci,j=0), then yi,1=yi,2=…=yi,j-1= 0. That is: 
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                              (11) 

According to Eq (11), Eq (10) can be further transformed into: 
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    (12) 

This setting indicates that risk rate hi,k of duration i in year k is essentially 

the probability of yi,k=1; hence, 0≤hi,k≤1. According to the setting of discrete 

independent variable model, let: 
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 , ,i k i i kh F v X     
,
                     (13) 

where F(·) is the distribution function. Given that we use the logit model for 

analysis, (·) takes the logistic distribution. The logit transformation of Eq (13) 

can be obtained: 
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            (14) 

where α is a constant term, X is the set of control variables, and β is its 

coefficient. The disturbance terms vi and εi,k are subject to normal distribution. 

In the control variable set X, in addition to fiscal subsidies (Sub), we refer to 

Audretsch and Mahmood (1995) and Agarwal and Gort (2002) and introduce 

the following control variables: firm age (Age), firm size (Size), the capital 

intensity of the firm (K/L), the wage level of the firm (Wage), and the nature of 

firm ownership (SOE). Fiscal subsidy is measured by the ratio of the 

government subsidy received by the firm to the total assets. Firm age is 

obtained by subtracting the year of establishment of the firm from the year of 

observation. Firm size is measured by the natural logarithm of the number of 

employees. Capital intensity is measured by the natural logarithm of firm’s 

assets per capita. Wage level is measured by the logarithm of the firm’s per 

capita wages payable. Profit rate is measured by the ratio of the firm’s 

operating profit to the firm’s operating income. Growth is measured by the 

growth rate of the firm’s total operating income. Debt-to-asset ratio is 

measured by the ratio of the total liabilities of the firm to the total assets. If the 

firm is a state-owned firm, then the ownership property of the firm takes the 

value of 1; otherwise the ownership property variable takes the value of 0. In 

addition, we control year fixed effects, industry fixed industries, and regional 

fixed effects. The industry refers to the two-digit code to which an industrial 

firm belongs, and the region refers to the province where the firm is located. 

4 Impact of Fiscal Subsidies on Duration of Zombie Firms Prior to Death 

4.1 Stylized Facts 

Unlike normal business duration, the zombie business duration can end 

in two ways. One is through market exit, in which a zombie firm “dies;” the 

other is when a zombie firm becomes a normal non-zombie firm, which is 

called the “resurrection” of zombie firms. In this section, we first study the 

impact of fiscal subsidies on the duration of the “death” of zombie firms to 

determine whether fiscal subsidies accelerate or delay the clearing of zombie 

firms. Using all zombie firms identified in the previous article, and excluding 

left-censored data, according to the KM survival estimation, the survival rate 

of each year can be obtained and the corresponding survival function graph 
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can be drawn. This section studies the impact of fiscal subsidies on the “death” 

probability of zombie firms, so we only consider those zombie firms who end 

zombie status by exiting market, but not consider those zombie firms who 

end zombie status by “resurrecting”, which means that there doesn’t have 

multiple duration issues in this section①. Table 2 lists the basic information 

about the distribution of zombie firms, including the average, median, and 

survival rates of 1, 3, and 5 years.  

Table 2 Estimation of the Duration of Zombie Firms Prior to Death 

 Duration (year) Survival rate 

Mean Median 1 year 3 years 5 years 

All zombie firms 1.842 2 0.733 0.406 0.243 

Zombie firms with subsidies 1.950 2 0.795 0.493 0.326 

Zombie firms without subsidies 1.797 2 0.708 0.370 0.207 

The estimated results in Table 2 show that the average duration of 

zombie firms before “death” is 1.842 years, with a median value of two years. 

This result indicates that most zombie firms will exit the market within two 

years after they fall into zombification. The average duration of subsidized 

zombie firms is 1.95 years, whereas the duration of unsubsidized zombie 

firms is 1.797 years.  

4.2 Baseline Result 

Using the identified zombie firms’ data, we estimate Eq (14), and the 

estimation results are shown in Table 3. The regression result given in column 

(1) only introduces fiscal subsidies. Fiscal subsidies significantly reduce the 

risk rate (probability of death) of zombie firms, indicating that fiscal subsidies 

are not conducive to zombie firms’ exit from the market and prolong the 

duration of zombie firms. Column (2) gives the estimated results of the odds 

ratio. In this section, the odds ratio represents the ratio of the probability of a 

zombie firm leaving the zombie status and the probability of it remaining in 

zombie status. The coefficient of the odds ratio can indicate the effect of 

changes in the explanatory variable on the changes in explained variables. If 

the odds ratio is less than 1, then the explanatory variable has negative impact 

on the probability of a zombie firm becoming a normal firm, thus prolonging 

the duration of the zombie firm. If the odds ratio is greater than 1, then the 

explanatory variable has positive impact on the probability of zombie firms 

becoming normal firms. The regression results show that the odds ratio of 

                                                   
① Similar to Disney et al. (2003), we judge whether zombie firm is "dead" based on firm 
code. If zombie a firm’s code appears in the database in year t but does not appear in 
year t+1, then this zombie firm is deemed to have exited the market in year t, which 
means it "dead" in year t. Therefore, once a zombie firm exits the market, it is basically 
unlikely to enter the market again. Even if it enters, it does not use the same firm code as 
it used before exiting market. 
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fiscal subsidies is less than 1, indicating that fiscal subsidies have a negative 

impact on zombie firms leaving the zombie status and extend the duration of 

zombie firms. The coefficient regression results given in column (3) introduce 

other control variables. After introducing other control variables, the effect of 

fiscal subsidies on the risk rate of zombie firms remains significantly negative, 

and the corresponding probability ratio is still less than 1. 

Among the other control variables, firm size (Size) has a significantly 

negative impact on the exit of zombie firms, because large zombie firms 

usually have strong anti-risk capabilities and can survive for a long time even 

in zombie status. Firm age (Age) has a significant positive influence on the exit 

behavior of a firm. The possible explanation is that the longer the 

establishment of a firm, the more likely it is to form a path dependence on the 

system, and more difficult it is to adopt advanced technology than new firms, 

and the more difficult it is to respond to changes in demand in a timely 

manner, and the more difficult it is to transform and upgrade industrial 

structure than new firms. These challenges facilitate elimination from the 

market. In addition, the impact of firm’s wage on the exit of zombie firms is 

significantly negative. The possible explanation is that firms with higher 

wages are more likely to hire highly skilled labor and adopt 

knowledge-intensive production technology, and their production efficiency 

is higher. Hence, they can survive in the market for a long time even in 

zombie status. They are not easy to withdraw from the market, resulting in a 

longer duration of zombie status. 

Table 3 Impact of Fiscal Subsidies on Zombie Firms’ Death Probability 

 (1) Coefficient (2) Odds ratio (3) Coefficient (4) Odds ratio 

Sub −4.5418*** 0.0107*** −4.1472*** 0.0158*** 

 (0.667) (0.007) (0.655) (0.010) 

Size   −0.3379*** 0.7133*** 

   (0.012) (0.009) 

Age   0.0009*** 1.0009*** 

   (0.000) (0.000) 

SOE   0.7260*** 2.0668*** 

   (0.026) (0.054) 

K/L   0.0372*** 1.0379*** 

   (0.008) (0.008) 

Wage   −0.4300*** 0.6505*** 

   (0.015) (0.010) 

Year effect Yes Yes Yes Yes 

Industry effect Yes Yes Yes Yes 

Region effect Yes Yes Yes Yes 

Observations 98,664 98,664 97,785 97,785 

Notes: robust standard errors are in parentheses; *** p<0.01, ** p<0.05, * p<0.1.  
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4.3 Robustness Check 

We conduct robustness analysis from two aspects. First, in benchmark 

regression, the distribution function F(·) is set to logistic distribution. In 

addition to logistic distribution, the distribution function F(·) in the 

discrete-time survival risk model can use normal distribution and extreme 

value distribution. These two distributions correspond to the probit model 

and the cloglog model (complementary log-log), which are commonly used in 

existing studies. Therefore, we use probit model and cloglog model to 

estimate parameter β again, and the estimation results are shown in Table 4. 

Table 4 Robustness Check (Changing Estimation Method) 

 (1) Cloglog regression (2) Probit regression 

Sub −4.1833*** −1.8193*** 

 (0.637) (0.276) 

Size −0.3440*** −0.2031*** 

 (0.011) (0.007) 

Age 0.3327*** 0.2024*** 

 (0.011) (0.006) 

SOE 0.3455*** 0.2052*** 

 (0.026) (0.015) 

K/L 0.0221*** 0.0156*** 

 (0.007) (0.004) 

Wage −0.3531*** −0.2293*** 

 (0.013) (0.009) 

Year effect Yes Yes 

Industry effect Yes Yes 

Region effect Yes Yes 

Observations 97,732 97,732 

Notes: robust standard errors are in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 

The regression results in Table 4 show that the direction and significance 

of coefficients of fiscal subsidies are consistent with the benchmark regression 

results. The significance of the remaining main control variables is close to the 

results in Table 3. Therefore, changing the estimation method will not affect 

the robustness of benchmark regression. 

The second robustness analysis is changing the method of identifying 

zombie firms. In the benchmark regression, we use the FN–CHK method. To 

make the conclusion robust, we propose two other zombie firm identification 

indicators based on the Z1 indicator. The first one is the FN–CHK correction 

method proposed by Nie et al. (2016). If a firm has been identified as a zombie 

firm by the Z1 standard for two consecutive years, then it is identified as a 

zombie firm by using the correction method. We record this method as Z2 

standard. The second method is to make adjustments on the basis of the 

actual profit method. We identify firms whose net profit is less than 0 for 
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three consecutive years after deducting financial subsidies as zombie firms, 

and record this method as standard Z3. Table 5 shows the estimated results 

based on zombie firms’ data identified by these two standards. 

Table 4 Robustness Checking (Changing the Identification Standard of Zombie Firms) 

 Z2 standard Z3 standard 

(1) Coefficient (2) Odds ratio (3) Coefficient (4) Odds ratio 

Sub −3.6607*** 0.0251*** −1.8841*** 0.3459*** 

 (1.132) (0.028) (0.310) (0.098) 

Size −0.3470*** 0.7008*** −0.4630*** 0.5998*** 

 (0.021) (0.015) (0.014) (0.009) 

Age 0.3426*** 1.4085*** 0.3516*** 1.4109*** 

 (0.020) (0.029) (0.014) (0.020) 

SOE 0.4791*** 1.6016*** 0.4725*** 1.4856*** 

 (0.046) (0.074) (0.033) (0.049) 

K/L 0.0066 1.0141 -0.0099 1.0386*** 

 (0.013) (0.013) (0.009) (0.009) 

Wage −0.4161*** 0.6576*** −0.4703*** 0.6084*** 

 (0.026) (0.017) (0.020) (0.012) 

Year effect Yes Yes Yes Yes 

Industry effect Yes Yes Yes Yes 

Region effect Yes Yes Yes Yes 

Observations 35,187 84,184 84,184 84,184 

Notes: robust standard errors are in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 

The regression results in Table 5 show that even if the method of 

identifying zombie firms is changed, the impact of the fiscal subsidy remains 

significantly negative. 

4.4 Treatment of Endogeneity 

The benchmark regression may face endogeneity issues. On the one hand, 

local governments will help firms that are about to go bankrupt through fiscal 

subsidies for the sake of sustaining employment. On the other hand, fiscal 

subsidies and the survival time of zombie firms may be affected by common 

factors. It means that the government’s fiscal subsidies to zombie firms are not 

exogenous, but depend on the survival status of zombie firms. To solve this 

problem, we use propensity score method (PSM) to select samples of zombie 

firms that have not received fiscal subsidies. We then match a group of 

unsubsidized zombie firms with similar characteristics to firms that have 

received fiscal subsidies. We use the data of subsidized zombie firms and 

matched unsubsidized zombie firms for discrete-time survival risk analysis. 

The two groups of zombie firms only differ in whether they receive fiscal 

subsidies; hence, the difference in survival time between these two groups can 

be attributed to the role of fiscal subsidies. Specifically, we divide zombie 
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firms into a treatment group and a control group according to whether they 

receive fiscal subsidies. The treatment group includes zombie firms that have 

received fiscal subsidies. We define a binary dummy variable as Subi,t={0, 1} 

as following: when zombie firm i receives fiscal subsidies in period t, Subi,t 

takes 1; otherwise it takes 0. Therefore, the impact of fiscal subsidies on the 

survival duration of zombie firm i in period t is 
1 0

, ,i t i tT T . Among them, 
1

,i tT  is 

the survival duration of subsidized zombie firm i in period t and 
0

,i tT  is the 

survival duration of subsidized zombie firm i if it does not receive fiscal 

subsidy in period t. The average treatment effect of fiscal subsidies on the 

duration of zombie firms is: 

     1 0 1 0

, , , , , , ,| 1 | 1 | 1i t i t i t i t i t i t i tE T T Sub E T Sub E T Sub     
.
      (15) 

However,  0

, ,| 1i t i tE T Sub  in Eq (15) is unobservable, and a 

“counterfactual” observation value needs to be constructed. This observation 

value can be obtained by fitting the duration of zombie firms that have not 

received fiscal subsidies. We use nearest neighbor matching to match zombie 

firms in the control group that are similar to zombie firms in the treatment 

group. The covariate used to calculate the propensity score should 

simultaneously affect the fiscal subsidy of the zombie firms and the duration 

of the zombie firm. We select firm size (Size), firm age (Age), firm capital 

intensity (K/L), firm debt ratio (Debt), and firm ownership (SOE) as matching 

covariates. We then use the logit method to estimate Eq (16): 

   , ,Pr 1i t i tP Sub Z   
,
                       (16) 

where Z is a set of covariates. Estimating Eq (16) can obtain probability 

prediction value P̂ , and the principle of nearest neighbor matching can be 

expressed as: 

  ˆ ˆ= min , ( 0)j i ji P P j Sub   
,
                  (17) 

where ˆ
iP  and ˆ

jP represent the probability prediction values of the treatment 

group and the control group, respectively. Ω(i) represents the matching set of 

zombie firms from the control group corresponding to zombie firms of the 

treatment group. For each treatment group i, only unique control group j 

enters the set Ω(i). To test the reliability of the matching results, we conducted 

a balance test on the matching results. The condition of matching balance is 
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, , ,| ( )i t i t i tSub X P X . Given the probability P(Xi,t) of the zombie firm obtaining 

government subsidies, whether the zombie firm actually obtains government 

subsidies and its feature vector are independent of each other. Table 6 shows 

the results of the balance test. The concomitant probability of the t-test used to 

test whether a significant difference between the treatment group and the 

control group is greater than 10% after matching. The difference indicates that 

after matching, the matching variables have no significant differences 

between the treatment group and the control group. In terms of the 

characteristics of the firm described by these variables, no significant 

difference is found between the treatment group and the control group. In 

addition, after matching, the absolute value of the mean deviation between 

the treatment group and the control group is less than 10%, which is lower 

than the 20% standard proposed by Rosenbaum and Rubin (1985) for a good 

matching effect. Therefore, the matching effect is in line with requirement. 

Table 6 Balance Test of Matching Variables 

 

Mean 
Standard bias 

(%) 

t 

statistics 
p-value Treatment 

group 

Control 

group 

Size Unmatched 5.2685 5.6733 −23.42 −14.75 0 

 Matched 5.2685 5.3014 −1.81 −1.17 0.121 

Age Unmatched 16.5714 18.1610 −18.86 −10.41 0 

 Matched 16.5714 16.5056 −0.79 −0.40 0.345 

K/L Unmatched 9.2276 11.7412 −27.61 −15.67 0 

 Matched 9.2276 9.3006 −8.13 −0.44 0.330 

Wage Unmatched 2.3550 2.7008 −5.26 −3.28 0.001 

 Matched 2.3550 2.3511 0.06 0.04 0.484 

SOE Unmatched 0.2704 0.2173 11.90 5.97 0 

 Matched 0.2704 0.2685 4.31 0.21 0.417 

Notes: samples in matching are the zombie firms identified by the FN–CHK method. 

Using the matched samples, we estimate Eq (14) again, and the results are 

shown in Table 7. In Table 7, we not only list the regression results based on 

the logit model, but also the results of cloglog regression and probit 

regression. The regression results show that in the three types of regression, 

fiscal subsidies have a significant inhibitory effect on the mortality of zombie 

firms. 

Table 7 Regression Results Based on Matched Samples 

 (1) Logit regression (2) Cloglog regression (3) Probit 

regression 

Sub −4.0027*** −5.2689*** −4.5715*** 

 (0.466) (1.162) (0.830) 
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Size −0.7123*** −0.8881*** −0.8305*** 

 (0.173) (0.149) (0.094) 

Age 0.0013*** 0.0044*** 0.0065*** 

 (0.000) (0.007) (0.001) 

SOE 0.1434*** 0.1588*** 0.2283*** 

 (0.036) (0.027) (0.051) 

K/L 0.0096*** 0.0143*** 0.0075*** 

 (0.003) (0.003) (0.002) 

Wage −0.1233* −0.1859*** v0.0943*** 

 (0.067) (0.045) (0.011) 

Year effect Yes Yes Yes 

Industry effect Yes Yes Yes 

Region effect Yes Yes Yes 

Observations 38,154 38,154 38,154 

Notes: robust standard errors are in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 

5 Impact of Fiscal Subsidies on the Duration of Zombie Firms Prior to 

Resurrection 

5.1 Stylized Facts 

Empirical results in section 4 show that fiscal subsidies reduce the 

probability of “death” and delay the “death” of zombie firms. However, exit 

from the zombie status has two forms: one is through market exit, in which 

zombie firms “die;” the other is when zombie firms become normal 

non-zombie firms, that is, zombie firms “resurrect.” From the perspective of 

fiscal subsidies, the ultimate goal of fiscal subsidies is neither to allow firms to 

remain in the zombie status nor to hope that zombie firms will completely 

withdraw from the market. The ideal result is for zombie firms to become 

normal firms and continue to generate profits. Therefore, studying the impact 

of fiscal subsidies on the duration of zombie firms’ “resurrection” is practical. 

In the analysis of section 4, once a zombie firm “dies,” it is unlikely to 

re-enter the market. Even if it re-enters, it does not use the same corporate 

code. However, after a zombie firm becomes a normal firm, it may become a 

zombie firm again, and after becoming a zombie firm again, the same firm 

code is still used in the industrial firm database. Therefore, in this section, we 

will face the problem of multiple spells of corporate zombification. To solve 

the problems of multiple continuous segments, we select firms that have been 

in the industrial firm database during the 10 years from 1998 to 2007. These 

firms have not withdrawn from the market. Therefore, among these firms, 

zombie firms either remained in the zombie status or normalized, but they 

did not “die.” Besede and Prusa (2006) point out that when the same trade 

relationship has experienced multiple durations, the first duration is regarded 

as the only duration. When the two durations are regarded as several 
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independent durations, the distribution of the duration of trade relations is 

the same. Therefore, in the benchmark regression of this section, we treat 

multiple duration periods of the same firm as independent duration periods. 

Given that the sample size of firms that have survived for 10 consecutive 

years is much small in the total sample; and the actual profit method (i.e., Z3 

standard to identify zombie firms) requires three consecutive years of data, 

which will further reduce the research sample. This section mainly uses the 

Z1 standard (i.e., FN–CHK method) to identify zombie firms to ensure 

sufficient number of samples. Table 8 shows the information of zombie firms 

identified from firms that existed in the industrial firm database for 10 years 

from 1998 to 2007 by using the FN–CHK method. 

Table 8 Ratio of Fiscal Subsidies and Zombie Firms Prior to Resurrection 

Year 
Number of all 

firms 

Number of 

zombie firms 

Ratio of 

zombie firms 

Number of zombie firms 

with subsidies 

1999 5,240 16.20% 760 14.50% 

2000 3,593 11.11% 557 15.50% 

2001 3,351 10.36% 503 15.01% 

2002 3,121 9.65% 517 16.57% 

2003 3,040 9.40% 508 16.71% 

2004 3,095 9.57% 571 18.45% 

2005 3,227 9.98% 672 20.82% 

2006 3,282 10.15% 610 18.59% 

2007 3,116 9.64% 581 18.65% 

Data source: Chinese industrial firm database 

In Table 8, the trend of the proportion of zombie firms is close to that in 

Table 2, but the proportion of subsidized zombie firms is significantly higher 

than the value in the sample in Table 2. The possible reason is that the longer 

the duration, the higher the number of firms that may obtain fiscal subsidies 

from the government. In addition, the proportion of zombie firms in the total 

number of firms is basically the same as the total number, indicating that 

these long-term sustainable firms are relatively stable. Unlike the change in 

the proportion of zombie firms, the number of subsidized zombie firms has 

increased significantly after 2004, reaching a peak of 672 in 2005. The 

proportion of subsidized zombie firms has also exceeded 20%. These results 

confirm that government has increased its support for zombie firms since 

2004. 

Table 9 shows the distribution of the duration of zombie firms before 

“resurrection.” Approximately 34.69% of the firms had only a single one-year 

zombie status, indicating that they have good fundamentals. The influence of 
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the background or sudden situation can quickly eliminate the zombie status. 

The proportion of single zombie firms with a duration of two years is 8.38%. 

These firms have been in trouble for a long time, but they can still become 

normal firms through their own efforts or with the help of external forces. 

Only a few zombie firms have a single duration of more than three years, 

accounting for less than 5% of the sample. Zombie firms with the longest 

duration (eight years) have been in a zombie status in the entire observation 

sample. Such firms have low productivity and cannot leave the zombie status 

on their own. Most likely, they are simply surviving on government fiscal 

subsidies. Moreover, the number of samples with multiple durations exceeds 

50%, which indicates that a large number of firms can leave the zombie status 

quickly after falling into a zombie status. However, this status is temporary. 

Switching between zombification and non-zombiefication for various reasons 

shows that the economic benefits of these firms are not high, and 

withdrawing from the market or fully returning as normal firms is difficult. 

Table 9 Duration Distribution of Zombie Firms Prior to Resurrection 

Duration Number of duration Percent Cumulative percent 

Single (1 year) 3,789 34.69% 34.69% 

Single (2 years) 915 8.38% 43.06% 

Single (3 years) 321 2.94% 46.00% 

Single (4 years) 135 1.24% 47.24% 

Single (5 years) 63 0.58% 47.81% 

Single (6 years) 29 0.27% 48.08% 

Single (7 years) 19 0.17% 48.25% 

Single (≥8 years) 14 0.13% 48.38% 

Multiple 5,639 51.62% 100.00% 

Summary 10,924 100%  

Data source: Chinese industrial firm database 

The KM estimation provides the duration distribution of all samples 

without left censoring. Table 10 shows the duration estimation results. 

According to the analysis results of the overall sample, zombie firms’ 

duration is short, and the probability that the duration exceeds one year is 

40.4%, that is, 59.6% of firms can decompose and become normal firms in 

merely one year. Although the existence of multiple durations means that 

some firms will become zombie firms again after they exit the zombie status, 

firms do not easily fall into a long-term zombie status. 

Table 10 Estimation of the Duration of Zombie Firms Prior to Resurrection 

 Duration Survival rate Number 

of 

durations 

Number 

of zombie 

firms 
Mean Median 

1 

year 

3 

years 

5 

years 

Full sample 1.45 1 0.404 0.116 0.047 10,924 7861 

Single duration 1.48 1 0.400 0.130 0.064 5,285 5285 
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First duration 1.46 1 0.365 0.089 0.032 7,861 7861 

Notes: The first duration only refers to the first duration if a firm has several 

durations as a zombie firm; a single duration refers to a firm that does not become a 

zombie firm again if it has previously transformed from a zombie firm to a normal firm. 

5.2 Baseline Result 

Next, we use the previous discrete-time survival analysis model to study 

the impact of fiscal subsidies on the duration of zombie firms “before the 

resurrection”. Table 11 shows the results. 

Table 11 Impact of Fiscal Subsidies on Zombie Firms’ Resurrection Probability 

 (1) Coefficient (2) Odds ratio (3) Coefficient (4) Odds ratio 

Sub −4.0265*** 0.0178*** −4.0004*** 0.0183*** 

 (0.984) (0.018) (0.986) (0.018) 

Age   0.0004* 1.0004* 

   (0.000) (0.000) 

Size   −0.1362*** 0.8727 *** 

   (0.037) (0.032) 

K/L   0.0644*** 1.0665*** 

   (0.024) (0.026) 

Wage   −0.1754*** 

(0.030) 

0.8391*** 

(0.025) 

SOE   0.0948 

(0.07) 

1.0994 

(0.082) 

Year effect Yes Yes Yes Yes 

Industry effect Yes Yes Yes Yes 

Region effect Yes Yes Yes Yes 

Observations 61,249 61,249 60,633 60,633 

Notes: robust standard errors are in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 

Column (1) in Table 11 only introduces fiscal subsidy. The regression 

results show that the coefficient of the fiscal subsidy to firm risk rate is 

negative at the significance level of 1%, indicating that the more fiscal 

subsidies a firm receives, the more difficult it is for the firm to leave the 

zombie status through “resurrection.” Column (3) introduces more control 

variables on the basis of column (1), and fiscal subsidies still significantly 

suppress the probability of zombie firms “resurrecting.” Columns (2) and (4) 

provide the estimation results of the probability ratio. The probability ratio of 

fiscal subsidy remains significantly less than 1, which shows that fiscal 

subsidy significantly inhibits the probability of “resurrection” of zombie firms. 

Why do fiscal subsidies inhibit the “resurrection” of zombie firms? We think 

the possible explanation is that firms receiving fiscal subsidies have no 

incentive to innovate technology and improve production. Additionally, they 

can survive for a long time with the government’s high subsidies without 
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exiting the market, resulting in a zombie status. 

5.3 Robustness Check 

To examine the robustness of the estimation results in Table 11, we 

conducted a variety of robustness tests. First, we changed the identification 

standard of zombie firms from Z1 standard to Z2 standard. On the basis of 

zombie firms identified according to the Z2 standard, we reused the 

discrete-time survival risk model to determine the probability of zombie firms 

“resurrecting” as normal firms. Table 12 shows the estimated results. 

Table 12 Impact of Fiscal Subsidies on the Probability of Resurrection of Zombie 

Firms (Z2 Standard) 

 (1) Coefficient (2) Odds ratio 

Sub −5.5977*** 0.0037*** 

 (2.169) (0.008) 

Age 0.0006 1.0005 

 (0.000) (0.000) 

Size 0.4141*** 1.5130*** 

 (0.083) (0.125) 

K/L 0.5361*** 1.7094*** 

 (0.058) (0.099) 

Wage −0.1245** 0.8829** 

 (0.056) (0.050) 

SOE −0.0861 0.9175 

 (0.142) (0.130) 

Year effect 

Industry effect 

Region effect 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Observations 21,759 21,759 

Notes: robust standard errors are in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 

Table 12 reports the estimated values of coefficients and odds ratios of 

logit regression under the Z2 standard. The impact of fiscal subsidies on the 

probability of “resurrection” of zombie firms remains significantly negative. 

In addition, in this section, we deleted the left-censored data on the basis 

of the benchmark regression. Although the omission helps improve the 

accuracy of the estimation results, it will lead to a large reduction in the 

sample size. To resolve this problem, we use all samples with left censoring 

and the same method (logit regression) to study the influencing factors of the 

duration of zombie firms. Table 13 shows the corresponding regression 

results, which show that the estimated coefficient of fiscal subsidy is still 

negative and significant at the 1% level. 

Table 13 Impact of Fiscal Subsidies on the Probability of Resurrection of Zombie 
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Firms (Modified Sample) 

 (1) Coefficient (2) Odds ratio 

Sub −3.9146*** 0.0199*** 

 (0.760) (0.015) 

Age 0.0002* 1.0002* 

 (0.000) (0.000) 

Size 0.0218 1.0220 

 (0.027) (0.028) 

K/L 0.2415*** 1.2732*** 

 (0.020) (0.025) 

Wage −0.1454*** 0.8647*** 

 (0.022) (0.019) 

SOE 0.0879 1.0919* 

 (0.052) (0.057) 

Year effect 

Industry effect 

Region effect 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Observations 106,949 106,949 

Notes: robust standard errors are in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 

The duration of zombie firms in Table 9 shows that a firm may have 

several durations as zombie firms. In the benchmark regression in Table 11, 

we return all the durations as independent durations. However, a correlation 

may exist between the zombie duration of a firm in different periods, which 

will lead to the unsatisfied basic assumption of the regression analysis of 

sample independence. To solve this problem, we will analyze the robustness 

of the results in this section in two aspects. First, for firms with multiple 

durations of being zombie firms, we only introduce the first duration of 

zombie firms and eliminate the remaining durations. Second, we only 

introduce the duration of zombie firms with a single duration. Although these 

two treatment methods will eliminate a large number of samples, they can 

ensure that the durations are independent of each other. Table 14 shows the 

regression results considering only the first period of duration. The 

significance and sign of the estimated coefficient of fiscal subsidy remain the 

same, indicating robust results. 

Table 14 Impact of Fiscal Subsidies on the Probability of Resurrection of Zombie 

Firms (Based on Modified Duration) 

 Only with the first duration Only with single duration 

(1) Coefficient (2) Odds ratio (3) Coefficient (4) Odds ratio 

Sub −5.4265*** 0.0044*** −4.0488*** 0.0174*** 

 (1.188) (0.005) (1.570) (0.027) 

Age 0.0001 1.0001 0.0005* 1.0005* 

 (0.000) (0.000) (0.000) (0.0003) 
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Size −0.4133*** 0.6614*** −0.1115* 0.8945* 

 (0.043) (0.028) (0.059) (0.052) 

K/L 0.0561** 1.0577** 0.2021*** 1.2239*** 

 (0.029) (0.030) (0.040) (0.049) 

Wage −0.2842*** 0.7526*** −0.2415*** 0.7855*** 

 (0.030) (0.023) (0.046) (0.036) 

SOE 

 

0.2941*** 

(0.079) 

1.3419*** 

(0.106) 

0.0139 

(0.071) 

1.0140 

(0.072) 

Year effect 

Industry effect 

Region effect 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Observations 52,521 52,521 37,712 37,712 

Notes: robust standard errors are in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 

Finally, we use the PSM used in section 4 to match firms that have not 

received fiscal subsidies. We also use the matched samples to estimate the 

benchmark regression equation again. Table 15 shows the estimated results. 

In the regression results based on matched samples, the coefficient of fiscal 

subsidies remains significantly negative, and the probability ratio is also 

significantly less than 1. These results indicate that the inhibitory effect of 

fiscal subsidies on the “resurrection” of zombie firms is robust. 

Table 15 Impact of Fiscal Subsidies on the Probability of Resurrection of Zombie 

Firms (Based on Matched Samples) 

 (1) Coefficient (2) Odds ratio 

Sub −2.7816*** 0.2700*** 

 (0.736) (0.009) 

Age 0.0777 0.9415 

 (0.081) (0.6170) 

Size 0.0008*** 1.0005*** 

 (0.002) (0.005) 

K/L 0.1455*** 1.2590*** 

 (0.030) (0.121) 

Wage −0.2808*** 0.7931*** 

 (0.044) (0.206) 

SOE 0.0715 1.1439 

 (0.068) (0.8885) 

Year effect Yes Yes 

Industry effect Yes Yes 

Region effect Yes Yes 

Observations 30,114 30,114 

Notes: robust standard errors are in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 

5 Summary 
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An important task for China to promote supply-side structural reforms is 

to handle zombie firms properly. In view of the negative impact of zombie 

firms, in the context of China’s current promotion of high-quality economic 

development, the disposal of zombie firms has become particularly 

meaningful. To handle zombie firms properly, in addition to restraining the 

formation of new zombie firms, accelerating the exit of zombie firms is 

necessary. The exit methods of zombie firms include exiting the market in the 

form of “death” and becoming normal firms in the form of “resurrection.” A 

key reason why the government maintains the survival of zombie firms is 

because zombie firms bring jobs. From this point of view, the best approach to 

clean up zombie firms is to “resurrect” them to allow them to function as 

normal firms. If they cannot be “resurrected,” then we should push zombie 

firms to completely withdraw from the market. 

The existing literature focuses on discussing how to suppress the 

formation of zombie firms; less attention is given on how to promote the exit 

of zombie firms. Based on the micro data of Chinese industrial firms above 

the designated size from 1998 to 2007, this paper uses different methods to 

identify zombie firms. Further, using the identified zombie firms, the survival 

duration of zombie firms is measured, and survival analysis method is used 

to study the impact fiscal subsidies on the survival probability of zombie 

firms. The research results of this paper show the following findings. 

First, from 1999 to 2007, zombie firms accounted for the highest 

proportion of all industrial firms in 1999, reaching 18.27%. The proportion 

gradually declined but increased again after 2005. Among these zombie firms, 

the proportion of zombie firms that received government subsidies showed 

an overall upward trend, reaching a peak in 2005, and then falling slightly, 

but it was also over 14%. 

Second, for zombie firms that exit by way of “death,” their average 

survival period is 1.842 years, with a median value of two years, indicating 

that most zombie firms will exit the market within two years after they fall 

into zombification. The duration of subsidized zombie firms is longer than 

that of unsubsidized zombie firms. For zombie firms that withdrew by 

“resurrection,” nearly 35% of them have a single 1-year zombie status, 

indicating that the duration of zombie firms that can be “resurrected” is 

relatively short. In addition, the number of samples with multiple durations 

exceeds 50%, which indicates that a large number of firms can quickly leave 

the zombie status after falling into the zombie status. However, they also 

easily fall into the zombie status again. 

Third, government-provided fiscal subsidies extend the duration of 

zombie firms. Specifically, fiscal subsidies not only reduce the probability of 

zombie firms withdrawing from the market, but more importantly, they 

reduce the risk of zombie firms turning into normal firms. Probability makes 
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zombie firms “stiff but not dead” and “stiff but not alive.” After using 

different zombie firm identification methods and different estimation 

methods, and considering the endogenous nature of fiscal subsidies, this 

result remains robust. 

The initial goal of the government when subsidizing low-efficiency 

zombie firms is to help firms overcome difficulties, turn losses into profits, 

and transform them into normal firms. However, the current subsidies 

provided by the Chinese government not only prevent zombie firms from 

exiting the market by way of “death,” but also prevent zombie firms from 

turning losses into profits and becoming normal firms. 

On the basis of the research conclusions of this article, we believe that, 

first, when the government provides fiscal subsidies to zombie firms, it must 

accurately assess the profitability and growth of firms. The subsidy policy 

should be used cautiously for firms that have obviously lost vitality. For 

low-efficiency firms that have no chances of making profit, the government 

should cut off the channel of “blood transfusion” to zombie firms, so that they 

can be automatically eliminated in the market competition. For zombie firms 

with better technology and higher risk tolerance, strict performance standards 

should be formulated, and regular inspections should be made to prevent 

firms from accepting subsidies to simply survive the status quo without 

making technological changes. Only in this way can we not only improve the 

efficiency of the use of government subsidies, but also effectively clean up 

zombie firms. Second, and more importantly, given that fiscal subsidies have 

indeed significantly inhibited zombie firms from exiting the market by way of 

“death” and from “resurrecting” into normal firms. Therefore, we suggest 

that we should guide the market to give full play to the fundamental and 

decisive role of the market mechanism in dealing with zombie firms. Finally, 

government intervention should be reduced in the business activities of firms, 

especially zombie firms. 
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