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Abstract By tracking more than 3000 manufacturing firms established in 1999 in

China over a span of 10 years, we examined whether the status of firm survival

differs in China from the so-called stylized fact that has been established in studies

for other countries. We also analyzed the unique effects of ownership and pro-

ductivity on firm survival in a transitional economy. The empirical evidence sug-

gests that although the state-owned firms are still under the protection from the

Chinese government, productivity influences firm survival, the effects of govern-

ment protection and market selection shift over time and in various growth rate

sectors, and productivity exerts a different influence on exit This paper again

confirms again that some evidence independent of various institutions and policies

establishes the ‘‘natural law’’ of industrial dynamics, and ‘‘good’’ economy transi-

tion can make room for market selection.

Keywords Firm survival � Ownership � Productivity

JEL Classification C33 � C52 � L60

1 Introduction

Firm survival has been discussed for more than 30 years in the field of industrial

organization, and much research concerns the entry and exit of firms (Geroski

1995). When some important stylized facts and rules are applied, the econometric
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methods used in this field have become more sophisticated (Manjon-Antolin and

Arauzo-Carod 2008), and the results have become more consistent (Audretsch et al.

2000). However, several important issues remain unresolved by the literature.

In particular, previous studies in the literature remain ambiguous whether the

extant findings concerning firm survival are dependent upon the institutions specific

to a particular country. Since most research on survival pertains to either developed

countries or developing countries with established market economies, the results are

consistent across samples, areas, and periods. However, virtually nothing is known

about firm survival in the context of a non-market economy or in the institutional

context of a communist political system. The purpose of this paper is to provide the

first study analyzing firm survival in the context of a non-market economy—China.

In transitional countries, such as those in East Asia as well as Central and Eastern

Europe, the factors, patterns and path of development are evolving from a planned

economy to a market economy, and have complex dual characteristics. In the period

of economic transition, private ownership, public ownership, and market economy

coexist. This is contradictory to the traditional context of a market economy, which

is based on private ownership. In the case of this kind of coexistence, ownership has

different meanings and implications. There are state-owned (or state-controlled),

private-owned (including stock company), and foreign-owned variations. Owner-

ship in a market economy usually refers to the single-establishment and multi-

establishment firms, or the domestic and foreign firms. This is the major difference

in research analyzing the role of ownership and survival issues in transitional

economies. In a market economy, only inputs and outputs of private production are

discussed, but in a transitional economy the influence of political factors cannot be

ignored. The relationship between public resources and private goods should also be

taken into consideration. Using private-owned firms as reference, we want to

discover the special characteristics of state-owned and foreign-owned firms. We

also focus on whether market selection works under government control in China

and, if so, how efficient those firms are in both the short-term and long-term. It

should be considered that if the influence of market selection becomes stronger, then

the transitional process will be successful to some extent. At the same time, certain

firm and industry characteristics, such as size, innovation, exports, industry growth

and so on, could exert different influences in a transitional economy.

This paper offers two important contributions to the literature. The first is to

analyze if those factors that have been found in a plethora of studies influencing firm

survival in the context of a market economy still hold under a very different

institutional context of communism. The second contribution of this paper is to

explicitly link the relationship between government ownership of firms to survival,

which enables us to identify how government ownership of firms influences the

likelihood of firm survival.

The organization of the paper is as follows. Section 2 briefly reviews the

literature on ownership, productivity and firm survival. Section 3 describes the data

and method we employed. Section 4 presents the findings of the paper and provides

discussion. Section 5 concludes.
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2 Ownership, productivity and firm survival

2.1 Confusion on ownership and survival

A large and extensive literature has emerged analyzing the factors influencing firm

survival (Caves 1998; Geroski 1995). These studies have generated relatively

consistent results. In particular, firm survival has been found to be highly influenced

by firm size and age. Studies have also linked firm survival to its type of ownership.

There are three distinct aspects of ownership which have been linked to firm

survival in the literature. The first distinguishes between single-establishment firms

and multiple-establishment firms. The second aspect involves the nationality of the

firm owner and distinguishes foreign-owned firms from domestic-owned firms. The

third aspect involves different models of allocation of ownership (Audretsch and

Lehmann 2005), or different ownership control structure (Steensma and Lyles

2000).

Regarding single-firm and multiple-firm enterprises, some studies have focused

on cost and argued that single-firms could accept lower revenue because they have a

lower opportunity cost, compared to multiple-firms (Caves and Porter 1976). Others

studies, focusing on concentration and decentralization of authority (Reynolds

1998), argued that ownership concentration and less delegation lead to lower levels

of R&D spending and performance (Kastl et al. 2013). Still others, from the point of

resources, found that belonging to a multi-unit firm prolongs survival time of

individual establishments, as they have characteristics such as being ‘‘larger, older,

more productive, employ more capital and more skilled workers, and are more

likely to export’’ (Audretsch and Mahmood 1994; Bernard and Jensen 2007). These

studies also found that business skills are passed on from parent-firms to newly

established-firms, and that the multiple-firms can share and reduce financial risk

(Shiferaw 2009).

The second aspect regarding ownership distinguishes foreign-owned from

domestic-owned businesses. Though most research has found that foreign-owned

firms exhibit better performance than do their domestic-owned counterparts, there

are different views on the links between foreign ownership and survival. Recent

studies find that foreign-owned firms have a significant advantage in survival since

they are less rooted in the local economy (Bernard and Jensen 2007), and have

better access to resources such as capital, brands, and knowledge from the parent

company (Kronborg and Thomsen 2008). However, the foreign-owned firms’

advantage decreased over time as they entered the host countries, due to the

increasing competition among foreign subsidiaries and domestic firms (Nachum

2003). Those studies which did not find significant differences in survival between

foreign and domestic firms argue that not ownership, but rather firm and industry

characteristics such as size, growth strategies, capital intensity, productivity and

economies of scale, etc. are the main components that influence firm survival (Mata

and Portugal 2002; Taymaz and Özler 2007). Other factors include entry patterns,

startup size, sector type, salary level, labor force quality and so on (Mata and

Portugal 2004).
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Thus, there remains at least some ambiguity concerning the link between

ownership and firm survival. Most studies, however, do conclude that ownership

matters for firm survival.

2.2 Ownership in a transitional economy

In this paper we focus on ownership and firm survival not in the context of a market

economy, which has been the case in virtually all of the previous studies, but rather

in the context of an economy transitioning from a planned system to a market-based

one. Thus, the context analyzed in this paper reflects that of a transitional economy.

Ownership has a different meaning in a transitional economy than in an established

market economy (Steensma and Lyles 2000). Whether or not a firm is owned by the

state, or government (fully or partly) has a considerable influence on firm strategy

and operations. The preferential treatment given by government to those firms it

owns may influence, or even distort, the process of industrial dynamics.

The designation of ‘‘Local government as industrial firms’’ (Walder 1995), in

China leads to a deference caused by ownership that is conducive to a preferential

access to resources and skews decision-making in favor of the government-owned

enterprise. Regarding preferential access to resources for state-owned firms, Kornai

(1979) explained how political power influenced state-owed firms’ behavior by what

he termed as the soft budget constraint (SBC). Kornai (1992) argued that, in a

transitional economy, the government has a focus and priority on output rather than

financial performance, which leads to a ‘‘resource-constrained economy’’. A market

economy, despite shortages of material inputs, but not demand, constrains

production. Governments often soften their own budget constraints, and take

budget deficits as legitimate costs. Surpluses produced by profitable firms would be

used to compensate for losses generated by the unprofitable ones. In fact, compared

to private-owned sectors, state-owned firms can easily obtain financing support as

well as easier access to land, entry into new markets and innovation subsidies.

In China, state-owned firms are in the process of gradual marketization. In the

early 1990s, the government reorganized many firms solely funded by the state in

shipbuilding and electric power, among other industries, into state-owned holding

companies. The government reduced or eliminated the connection between firms,

government and military institutions, ended administrative subordination and ranks

of firms, and separated the functions of administration, supervision and operation on

state-owned capital. Though China devoted itself to ‘‘the separation of government

and enterprise’’ for many years, there is still a portion of state-owned firms that have

yet to achieve the goal of privatization from government ownership. Such

government owned enterprises lack proper corporate governance structures, and

may incur a ‘‘single big holder’’ of state-owned capital or are controlled by

administration institutions. In these cases, the state-owned firms can be subjected to

the regime’s policy and preference, as SBC. On the other hand, the firms may

exhibit low performance due to a deviation of operation orientation, where

managers seek career enhancements rather than promoting firm performance, which

hinders the decision-making process. Similarly, the once cherished privileges

granted to foreign-owned firms in China are being phased out. At the beginning of
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1980s, China opened for inward foreign direct investment (FDI), in order to

facilitate the foreign ownership of firms. As the market replaces government

planning step by step, preferential treatment is gradually disappearing. Thus, the

status of government ownership in China also means that the firm is invariably

involved in the process of marketization.

2.3 Productivity

Industrial dynamics theory emphasizes that the market selection mechanism results

in the turnover of firms, as competition increases pressure on inefficient firms to

exit, and promotes the resource reallocation from inefficient firms to more efficient

ones (Jovanovic 1982; Hopenhayn 1992). In addition, many studies have found

evidence supporting the idea that higher productivity reduces the likelihood of firm

failure and exit.

A growing body of literature has reached somewhat different findings for the

context of developing countries. In particular, Tybout (2000) finds that in less-

developed countries, markets tolerate inefficient firms, because the government is

biased in favor of large size and incumbent firms. Many small firms are thus unable

or unwilling to grow to a scale of sufficient size to exhaust scale economies. The

empirical evidence shows that the productivity dispersion of firms in developing

countries is not significantly different from industrialized countries. This results in

only small productivity differences among firms (Liu 1993; Tybout 1996) regardless

of entry or exit, so there is a weak linkage between productivity and survival in

some developing countries. While Aw et al. (2001) find different results, based on

the research for Taiwan, there is a positive and significant relationship between

productivity and survival. The more productive firms survived, and less productive

firms exited. The research for countries in Africa and India suggest that the

productivity effect is statistically significant only for a small group of firms

(Shiferaw 2009).

The extant literature, including the studies discussed above, is undertaken for

countries where there is little government intervention and bias introduced in the

market. In the absence of government regulations and intervention, the market

works in a more efficient manner, and the likelihood of a productive firm having to

exit would be expected to decrease correspondingly. At the same time, the turnover

caused by the productivity differential becomes an important source of industry-

level productivity growth in developing countries. Therefore, to some extent, the

relationship between productivity and survival can be an index for measuring the

maturity of the market.

3 Data and method

3.1 Data and exit measurement

We used a longitudinal data set from Chinese Manufacturing Enterprises Database,

which was compiled by National Bureau of Statistics of China. The Chinese
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Manufacturing Enterprises Database includes all the industrial firms whose main

business income is greater than RMB5,000,000 (nearly $800,000 USD). Data are

available for every year between 1995 and 2009, but there were structural changes

in the sampling procedure in both 1999 and 2004. To avoid the influence of

structural change we set the interval between 1999 and 2009 as our research period.

The amount of firms increases from 162,033 (1999) to 351,797 (2009). 46,000 firms

continuously exist during this period. Containing more than 60 indicators about

firm’s characteristics, operating status, and financial data, this database has been

applied in many research fields: firms’ behavior and performance, finance,

international trade, FDI, R&D, industrial cluster, etc.

In order to analyze firm survival in China and the relationship between ownership

and firm survival, we tracked 3882 start-up firms in 1999 for 10 years. Since

Chinese Manufacturing Enterprises Database includes the indicators of start-year

and start-month, it is easy to screen the firm which entered in 1999. The firm is

considered to have exited when it appeared in the year t, but not in the year t ? 1,

t ? 2, …, 2009. To identify what happened to the exited firms, we selected 41

firms1 out of 3882 randomly, and tracked them one by one through the inquiry

system of State Administration for Industry and Commerce of China, combined

with corporations’ annual reports, firms’ website and other related information. We

found that 10 (24.4 %) firms survived over 10 years, 9 (22 %) firms were

withdrawn or had business licenses revoked by the Administration for Industry and

Commerce,2 and 22 (53.7 %) firms cancelled their own business licenses.3

According to this procedure, a firm exit could happen in the following situations:

(1) bankruptcy or firm decision to stop operations (2) forced to close by the

government due to legal reasons, (3) merger or acquisition. In addition to the real

exit, there also exists the possibility of a ‘‘fake exit’’. There are two main causes of

such ‘‘fake exits’’: one is that a firm changed its corporation information, in which

case we lost the firm after the change as we tracked a firm by corporation name and

code. To solve this problem, we tracked the phone number and address of some

exiting firms, but this kind of ‘‘fake exit’’ is still hard to avoid. The other situations

are outliers and missing values in the database.

In addition, the database only contains firms whose main business income is

beyond RMB5,000,000 (nearly $800,000 USD), which means it has attained a

minimum size standard. However, more than 90 % firms in China are small or

medium-sized, and they account for more than 60 % of GNP. Most businesses are

founded and start at a size below this minimum size standard. We are able to track

only those firms that reach the minimum size, so this biases the results towards a

higher survival rate. Audretsch et al. (2000) and Jacobson (1985) have discussed

problems and biases associated with this kind of under-reporting. However, the

1 We selected 100 firms at first, and succeed in tracking 41 firms with this method.
2 In China, under the following conditions a firm may be withdrawn or revoked its business license: false

registration, operation beyond the registered scope of business, not open or closed with no reason, and

failure to pass the annual inspection.
3 Through checking the information from firms’ annual reports, websites and other materials, we find

firms cancelling their business licenses may occur through the following situations: bankruptcy, long or

short period net loss, merger or acquisition.
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database reports the startup-year of each firm, so we can avoid confusing the

situations in which a firm exists for the first time (if it just started in a select year) or

it started up earlier, but reached the minimum size in a specific year.

Table 1 shows the general startup and survival status in each manufacturing

industrial sector from 1999 over the subsequent 10 years. Other than the tobacco

industrial sector, the ten-year survival rates vary considerably across sectors,

ranging from 10 % (educational and sports supplies) to 57 % (Petroleum). The

Table 1 Firm survival by industrial sector, startups in 1999

Sector Year

1999 2001 2003 2005 2007 2009

Agricultural byproduct 350 254 (0.73) 116 (0.33) 94 (0.27) 70 (0.20) 53 (0.15)

Food 116 91 (0.78) 42 (0.36) 29 (0.25) 20 (0.17) 17 (0.15)

Drink 104 74 (0.71) 39 (0.38) 28 (0.27) 21 (0.20) 14 (0.13)

Tobacco 0 0 0 0 0 0

Textiles 268 197 (0.74) 128 (0.48) 91 (0.34) 72 (0.27) 58 (0.22)

Apparel 118 85 (0.72) 36 (0.31) 25 (0.21) 21 (0.18) 17 (0.14)

Leather 47 41 (0.87) 22 (0.47) 19 (0.40) 12 (0.26) 8 (0.17)

Timber, bamboo and straw 95 64 (0.67) 34 (0.36) 22 (0.23) 19 (0.20) 15 (0.16)

Furniture 49 35 (0.71) 17 (0.35) 14 (0.29) 9 (0.18) 8 (0.16)

Paper 86 66 (0.77) 34 (0.40) 27 (0.31) 21 (0.24) 15 (0.17)

Printing 44 32 (0.73) 11 (0.25) 8 (0.18) 8 (0.18) 8 (0.18)

Educational and sports

supplies

30 25 (0.83) 7 (0.23) 5 (0.17) 4 (0.13) 3 (0.10)

Petroleum 21 16 (0.76) 15 (0.71) 15 (0.71) 14 (0.67) 12 (0.57)

Chemicals 260 192 (0.74) 101 (0.39) 76 (0.29) 61 (0.23) 46 (0.18)

Pharmaceutical 77 52 (0.68) 28 (0.36) 25 (0.32) 19 (0.25) 15 (0.19)

Chemical fiber 190 120 (0.63) 77 (0.41) 34 (0.18) 27 (0.14) 25 (0.13)

Rubber 33 18 (0.55) 12 (0.36) 11 (0.33) 8 (0.24) 5 (0.15)

Plastic 119 91 (0.76) 44 (0.37) 31 (0.26) 27 (0.23) 21 (0.18)

Nonmetal mineral products 366 263 (0.72) 141 (0.39) 102 (0.28) 84 (0.23) 66 (0.18)

Metals 180 136 (0.76) 77 (0.43) 58 (0.32) 49 (0.27) 42 (0.23)

Fabricated metal products 144 90 (0.63) 43 (0.30) 34 (0.24) 26 (0.18) 16 (0.11)

Machinery 230 158 (0.69) 69 (0.30) 57 (0.25) 47 (0.20) 43 (0.19)

Transportation equipment 123 84 (0.68) 37 (0.30) 28 (0.23) 28 (0.23) 22 (0.18)

Electrical equipment 235 176 (0.75) 99 (0.42) 45 (0.19) 33 (0.14) 24 (0.10)

Communication equipment

and computer

114 82 (0.72) 38 (0.33) 31 (0.27) 25 (0.22) 22 (0.19)

Instruments 92 71 (0.77) 37 (0.40) 23 (0.25) 22 (0.24) 19 (0.21)

Others 391 284 (0.73) 134 (0.34) 109 (0.28) 76 (0.19) 55 (0.14)

Total 3882 2797 (0.72) 1438 (0.37) 1041 (0.27) 823 (0.21) 649 (0.17)

Survival rate is given in the parentheses
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mean survival rate for all of the sectors combined, is 17 %, which means that

10 years after startup, only 649 firms existed out of 3882 startups.

Since this paper links the survival rate to ownership status, we divided the firms

into three types: state-owned, foreign-owned, and domestic non-state-owned. State-

owned firms include both traditional means state-owned firms and corporation

limited where the government holds a controlling number of shares. Foreign-owned

refers to joint venture,4 and domestic non-state-owned includes all the other types

except the two above. It contains several types as private firms, collective firms, and

corporation limited. Table 2 shows the firm survival rate by ownership. Because

nearly 400 firms change or did not report their ownership status, 3488 firms were

tracked by ownership out of the 3882 startups.

3.2 Measurement of firm and industry characteristics

The main question we address in this paper focuses on the power of government and

market and their influence on firm survival in China. Based on discussion of the

previous section, the government treated firms differently according to their

ownership status. However, the survival rate after comparison in six aspects,

including subsidy, tax rate, depreciation rate, financing and loan rate, entry barrier

or restriction, and medium and small business policy, there are no significant

differences among various ownerships. Applying the theory of SBC, we can get

some trace on finance support, and it can show the tendency and degree of

government support and control on state-owned firms (Kornai 1979; Anderson et al.

2000; Zhang et al. 2003) in transitional economies. We used the value of long-term

liability divided by main business income to measure it. We have discussed

ownership above; as there are three types of ownership, we set two dummy variables

to measure it. To measure firm productivity, we used data envelopment analysis

(DEA) through inputs and outputs of every single firm to measure the all factors

productivity (AAP) (Katayama et al. 2009). The analysis index we chose were total

industrial output (current value), employee (average amount), total fixed asset, main

business income, and main business cost.

For control variables, there are size (Audretsch and Mahmood 1995; Agarwal and

Audretsch 2001), innovation (Audretsch and Mahmood 1991; Audretsch 1995),

export (Esteve et al. 2004; Esteve and Manez 2008), industry growth (Audretsch

and Mahmood 1991; Mata and Portugal 2002; Strotmann 2007) and stage of

business cycle (Agarwal and Gort 2002; Shiferaw 2009). These terms are defined as

following: size refers to the logarithm of annual average employee number of each

firm; innovation refers to the portion of new product output value in total industrial

output value of each firm; export is set as a dummy variable, measured by the export

value in a firm, it is 0 if the export value is 0, otherwise it is 1; industry growth is

measured by the ratio of industry total industrial output between the previous and

current years. To define the stage of business cycle, we combined four related

4 Joint venture includes not only funds from a foreign country but also from Hong Kong, Taiwan, and

Macao.
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indexes as Ex-factory Price Indices of Industry Products (EPI),5 Manufacturing

Purchasing Manager’s Index (PMI),6 Gross Industrial Output Index,7 and Manu-

facturing Composite Index.8 We then found that the period of 1999–2002 and 2009

can be described as depressions, and the period of 2003–2008 as a period of

prosperity. We then applied a dummy variable to measure these two kinds of

periods.

3.3 Models

To investigate what influences firm survival, researchers have applied different

models to estimate the probability of exit and linked it to firm and industry

characteristics. The Semi-parametric method (Cox 1972) provides a consistent

estimation of b without deriving a specific distribution was mostly used to estimate

firm survival (Audretsch and Mahmood 1995). It not only considers the probability

of the risk event (exit) happening, but also takes the duration of the event into

account (Mayer and Alexander 1990). Meanwhile, it can also handle the right-

censoring problem. In survival research, the interception of data emerges from those

firms which have not taken the action of exit until at the end of observation.

In our research, we set the time interval between firm startup and exit as the

‘‘survival time’’. Using the Cox hazard model, we tested how the multi-factors

impact on this ‘‘survival time’’. Cox hazard model takes the form as:

hðtijÞ ¼ h0ðtjÞe½b1X1ijþb2X2ijþ���þbcXcij� ð1Þ

Take the logarithm to the function (1):

log h tij
� �

¼ log h0 tj
� �

þ b1X1ij þ b2X1ij þ � � � þ bcXcij

� �
ð2Þ

In the function (2), t represents the time; X represents the different kinds of

factors. In this paper, the factors which influence survival includes firm and industry

characteristics as ownership (OWNstate,OWNforeign), soft budget constraint (SBC),

Table 2 Firm survival by ownership, startups in 1999

Ownership Year

1999 2001 2003 2005 2007 2009

State-owned 495 361 (0.73) 159 (0.32) 112 (0.23) 89 (0.18) 61 (0.12)

Foreign-owned 496 393 (0.79) 193 (0.39) 166 (0.33) 147 (0.30) 133 (0.27)

Domestic non-state-owned 2497 1771 (0.71) 900 (0.36) 669 (0.27) 484 (0.19) 399 (0.16)

Total 3488 2525 (0.72) 1252 (0.36) 947 (0.27) 720 (0.21) 593 (0.17)

Survival rate is given in the parentheses

5 Resource: http://finance.stockstar.com/finance/macrodata/ppilist.aspx (1999–2009).
6 Resource: http://data.eastmoney.com/cjsj/pmi.html (2005–2009).
7 Resource: http://www.stats.gov.cn/tjsj/ndsj/2013/indexch.htm (1999–2009).
8 Resource: http://data.stats.gov.cn/ (1999–2009).
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productivity (PRD), firm size (SIZ), innovation (INV), export (EXP), industry

growth (IGR) and stage of business cycle (BNC). Thus, we build the Cox hazard

model of the entrepreneurial intentions translating into behavior as following:

log h tij
� �

¼ log h0ðtjÞ þ
�
b1OWNstate þ b2OWNforeign þ b3SBC þ b4PRD

þ b5INV þ b6EXPþ b7IGRþ b8BNC

� ð3Þ

In order to analyze the covariate effects of ownership and time on SBC and

productivity, we also applied some covariates in the model as OWNstate SBC,

OWNstate PRD, Y2000 SBC, Y2008 SBC, Y2000 PRD, Y2008 PRD. Using

dataset selected, we explore how the firm and industry characteristics influence

firm survival by Cox regression.

4 Results

4.1 Are there any differences in survival by ownership and by sectors?

Tounderstand if there are significant differences of survival rate between various types

of ownership and sectors, we used t test and ANOVA. Between state-owned and non-

state-owned firms, the equal variances of survival are assumed significant. Then, from

the revised results we found that significant differences exist (shown in Tables 3, 4),

which means ownership is an important variable which influences the survival status.

Regarding non-state-owned firms, we compared both foreign-owned and

domestic non-state-owned firms (shown in Tables 5, 6). The results of t-test show

that there is no significant difference between these two types of ownership, though

they have different 10-years survival rate as 27 and 16 %, respectively.

Among 34 two-digit level industrial sectors, we still can find significant

difference in survival time (shown in Table 7). That means it is necessary to analyze

the influence factors by each sector.

In general, either by ownership or by industrial sector, we find significant

difference in survival time, state-owned firms and firms in some sectors. As

electrical equipment and communication equipment have unique survival charac-

teristics, we did some advanced analysis on these groups of firms.

4.2 SBC or productivity?

The Cox model is estimated for different firm and industry characteristics and

industrial sectors.9 This enables us to understand the effects of ownership, SBC,

productivity, and other factors on firm survival.

9 In this regression, we didn’t employ the sample data from the year of 1999–2009 (showed in previous

study), but of 2000–2008, as we set 1999 as observation start point and 2009 as end point. At the same

time, we eliminated part of the sample due to some index value outlier(s?) or missing(Missing what?),

and the same situation occurs in next studies.
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Table 3 Group statistics of survival time by ownership

N Mean Std. deviation Std. error mean

State-owned 5465 2.0964 1.19985 0.01623

Non-state-owned 883 2.0011 1.13739 0.03828

Table 4 Results of independent samples test of survival time by ownership

F Sig. t df Sig. (2-

tailed)

Mean

difference

Std. error

difference

95 % confidence

interval of the

difference

Lower Upper

Equal variances

assumed

11.297 0.001 2.205 6346 0.027 0.09530 0.04321 0.01059 0.18001

Equal variances

not assumed

2.292 1221.322 0.022 0.09530 0.04158 0.01373 0.17687

Table 5 Group statistics of survival time between foreign-owned and domestic non-state-owned firms

N Mean Std. deviation Std. error mean

Foreign-owned 940 2.1011 1.22514 0.03996

Domestic non-state-owned 4525 2.0955 1.19466 0.01776

Table 6 Results of independent samples test of survival time between foreign-owned and domestic non-

state-owned firms

F Sig. t df Sig. (2-

tailed)

Mean

difference

Std. error

difference

95 % confidence

interval of the

difference

Lower Upper

Equal variances

assumed

0.157 0.692 0.130 5463 0.897 0.09530 0.00559 0.04301 0.08991

Equal variances

not assumed

0.128 1335.781 0.898 0.09530 0.00559 0.04373 0.09138
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After estimating the model for each control variables which represent firm and

industry characteristics separately, we can find the effects of ownership and

productivity on firm survival. Table 8 reports the Cox proportional hazard rate

model estimating result. Model (1) presents the basic effect of independent variables

on ownership, SBC, and productivity. Model (2) controls the firm characteristics as

firm size, innovation and export. Model (3) controls the firm and industry

characteristics together. The result indicates that the hazard of exit tends to be lower

in foreign-owned firms, compared to state-owned and domestic non-state-owned

firms. Foreign-owned firms have intrinsic advantage in their survival, but there is no

significant difference between state-owned firms and domestic non-state-owned

ones. The results in both the basic and extended model indicate that productivity

decreases the probability of exit, and firms with a high level of efficiency would

survive longer. SBC shows positive effects on exit risk after controlling firm and

industry characteristics, which means SBC (always considered as an advantage of

state-owned firms as they receive government protection) doesn’t improve firm

survival; on the contrary, it increases the risk of exit.

As for the control variables, the negative and statistically significant coefficients

of firm size, innovation and export show these factors decrease the risk of exit, and

this result is consistent with the former research. Despite differences in significance

of the negative coefficients on productivity, size, innovation and export, we find that

a competitive market works in China. Successful firms with high efficiency, large

size, and high levels of innovation and ability to export can survive longer, while

others were swept out. While the variable of industrial growth and industry cycle is

negative and statistically significant, that means when the specific industry is in the

period of prosperity, the risk of firm exit decreases correspondingly, but active

economic activities result in greater turnover rate.

Models (4), (5), (6) are designed to reveal whether state-ownership can decide the

relationship between SBC or productivity and survival. The result of Model (5)

indicates that the effect of SBC varies significantly between the group of state-

owned and non-state-owned firms. ‘‘Softer’’ budget constraints indeed protect state-

owned firms, helping them to survive longer, and according to the result in Model

(3), it plays an opposite role in non-state-owned firms. The result in Model (6)

shows there is no difference in the productivity effect between state-owned and non-

state-owned firms, and that higher productivity will lead to higher survival rate in

any type of ownership.

Table 7 ANOVA results of survival time among industrial sector

Sum of squares df Mean square F Sig.

Between groups 205.028 33 6.213 4.453 0.000

Within groups 8809.056 6314 1.395

Total 9014.083 6347
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4.3 Do effects shift over time?

As China is in its process of transition from a planned economy to a market

economy, we would expect market power to be stronger in select efficient firms over

time. During this period, the effect of productivity on survival will increase, while

the effect of SBC, the advantage of state-owned firms, will weaken. The empirical

results confirm the effect changes over time, as shown in Table 9. In addition to the

variables considered in Model (1) showing the main effect, we set the middle year

of 2004 as a benchmark, and included 2 time dummy variables as Y2000 and

Y2008, to observe the regression results of cross dummies as Y2000 SBC,

Y2008 SBC, Y2000 PRD and Y2008 PRD, so we can test the changes of effect in

2000 and 2008 compared to those of 2004.

Models (2) and (3) show that both SBC and productivity have significant effects

in trends over time. Productivity gains significance over time, while SBC loses

significance. Specifically, compared to 2004, the positive effect of SBC on exit

Table 8 Cox proportional hazard rate model estimating result

(1) (2) (3) (4) (5) (6)

OWNstate 0.072

(0.072)

0.024

(0.076)

-0.031

(0.077)

0.016

(0.077)

0.034

(0.077)

-0.005

(0.076)

OWNforeign -0.419***

(0.066)

-0.449***

(0.078)

-0.392***

(0.080)

SBC 0.049

(0.229)

0.150

(0.066)

0.236***

(0.062)

0.248***

(0.062)

-0.038***

(0.078)

0.093

(0.072)

PRD -1.047***

(0.121)

-1.378***

(0.149)

-1.630***

(0.157)

-1.680***

(0.156)

-1.321***

(0.161)

-1.757***

(0.164)

OWNstate_SBC 1.511***

(0.096)

OWNstate_PRD -40.516

(25.346)

SIZ -0.351***

(0.023)

-0.310***

(0.023)

-0.321***

(0.023)

-0.279***

(0.024)

-0.293***

(0.024)

INV -0.530***

(0.132)

-0.737***

(0.134)

-0.763***

(0.133)

-0.636***

(0.145)

-0.340**

(0.145)

EXP -0.172**

(0.070)

-0.145**

(0.072)

-0.212***

(0.071)

-0.236***

(0.071)

-0.150**

(0.071)

IGR -0.388***

(0.090)

-0.399***

(0.091)

-0.468***

(0.093)

-0.394***

(0.092)

BNC -2.215***

(0.104)

-2.202***

(0.102)

-2.073***

(0.104)

-11.981

(15.738)

Number of obs 4558 4558 4558 4558 4558 4558

Chi square 149.464 475.094 919.535 909.246 1285.649 986.807

Log likelihood 29,640.166 23,747.293 22,095.277 22,120.908 21859.325 21,791.164

*, **, *** Mean that coefficients are statistically significant at 10, 5 and 1 % respectively. Standard errors

are given in parentheses
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hazard in 2000 is lower (according to the minus coefficient of Y2000 SBC in Model

(2), while in 2008 is higher (according to the plus coefficient of Y2008 SBC in

Model (3). For survival rate, that means the protection degree comes from SBC

being reduced gradually from year 2000 to year 2008. Furthermore, in 2004–2008 it

heavily reduced (according to the absolute value of coefficient of Y2008 SBC is

vastly larger than Y2000 SBC). In the same way, we can see that the effect of

productivity on survival increased in the period of 2000–2008, especially from 2004

to 2008. This result confirms the fact that, in the marketization process in China, the

interference of government recedes while market selection power enhances step by

step.

4.4 Does sector matter?

As mentioned above, there are significant differences in hazards of exit across the

various industrial sectors. To determine if ownership and other firm and industrial

Table 9 Cox proportional hazard rate model estimating result over time

(1) (2) (3) (4) (5) (6)

OWNstate 0.072

(0.072)

0.024

(0.076)

-0.031

(0.077)

0.016

(0.077)

0.034

(0.077)

-0.005

(0.076)

OWNforeign -0.419***

(0.066)

-0.449***

(0.078)

-0.392***

(0.080)

SBC 0.049

(0.229)

0.150

(0.066)

0.236***

(0.062)

0.248***

(0.062)

-0.038***

(0.078)

0.093

(0.072)

PRD -1.047***

(0.121)

-1.378***

(0.149)

-1.630***

(0.157)

-1.680***

(0.156)

-1.321***

(0.161)

-1.757***

(0.164)

OWNstate_SBC 1.511***

(0.096)

OWNstate_PRD -40.516

(25.346)

SIZ -0.351***

(0.023)

-0.310***

(0.023)

-0.321***

(0.023)

-0.279***

(0.024)

-0.293***

(0.024)

INV -0.530***

(0.132)

-0.737***

(0.134)

-0.763***

(0.133)

-0.636***

(0.145)

-0.340**

(0.145)

EXP -0.172**

(0.070)

-0.145**

(0.072)

-0.212***

(0.071)

-0.236***

(0.071)

-0.150**

(0.071)

IGR -0.388***

(0.090)

-0.399***

(0.091)

-0.468***

(0.093)

-0.394***

(0.092)

BNC -2.215***

(0.104)

-2.202***

(0.102)

-2.073***

(0.104)

-11.981

(15.738)

Number of obs 4558 4558 4558 4558 4558 4558

Chi square 149.464 475.094 919.535 909.246 1285.649 986.807

Log likelihood 29,640.166 23,747.293 22,095.277 22,120.908 21,859.325 21,791.164

*, **, *** Mean that coefficients are statistically significant at 10, 5 and 1 % respectively. Standard errors

are given in parentheses
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characteristics exert different effects on firm survival in various sectors, we estimate

the above model for each cohort of two-digit sectors (except tobacco). There is a

large disparity in the effects of ownership, SBC, productivity, and other variables

across sectors (results are not reported here but are available upon request).

In order to do further analysis about sector differences, we applied hierarchical

linear model (HLM) to test the effect of sectorial industry growth on the relationship

between SBC and productivity on firm survival. The second hierarchical model is as

below,

Yi ¼ aþ bXi þ r i ¼ 1; 2ð Þ

Y1, Y2 are the coefficients of SBC and productivity in above Cox proportional

hazard rate regression for each cohort of two-digit sectors. The linear regression

result is in Table 10.

Model (1)-SBC shows that SBC influences firm survival regardless of industry

growth, while Model (2)-PRD shows that different industry growth rate works on

the relationship between productivity and firm survival. The significant and positive

B value in Model (2)-PRD indicates that the higher the sectorial industry growth

rate, the lower the NEGATIVE relationship between productivity and firm exit

hazard. That means, in high growth sectors, productivity does not exert so large

influence on exit as in low growth sectors. With the industry expanding rapidly, low

efficiency firms also have opportunities. However, in sectors of lower growth rate,

low efficiency firms tend to be weeded out more easily.

5 Conclusions

‘‘A fundamental issue in industrial organization is whether empirical evidence that

is so compelling as to constitute stylized facts under one set of institutional

conditions in one set of countries, hold in other countries with different institutions’’

(Audretsch et al. 2000). Focusing on the research in the transitional economy of

China allows us to further understand how the firm survival is influenced by

different institutes and policies that have not been considered in the previous

research. The results of this paper provide compelling evidence suggesting that the

institutional context plays a big role in influencing industry dynamics. In particular,

the soft budget constraints of those firms which are owned by the government are

Table 10 Hierarchical linear model estimating result

Constant B Sig. R square

(1)-SBC 0.893*** (0.249) -0.025 (0.021) 0.253 0.064

(2)-PRD -1.628** (0.625) 0.106* (0.052) 0.054 0.159

*, **, *** Mean that coefficients are statistically significant at 10, 5 and 1 % respectively. Standard errors

are given in parentheses
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associated with higher rates of survival. This might suggest that the disciplinary

impact of market forces on such government-owned enterprises tends to be weak.

In addition, the effects of government protection and market selection shift over

time. In the period between 2000 and 2008, government impact represented by the

soft budget became weaker while the selection mechanism of productivity became

more important. This trend is even more striking in the second half of the period

analyzed, suggesting that China has made considerable progress in transitioning to a

market economy. The market is playing a greater role in the selection process than

the government over time. Finally, in various growth rate sectors, productivity

exerts different influences on exit.

The findings from this paper provide new insights into the process of firm selection

and industry dynamics in the context of a transitional economy. On the one hand, this

paper does confirm the important underlying role that certain firm-specific charac-

teristics, such as size and age play in the process of industrial dynamics. On the other

hand, the paper provides compelling evidence that the institutional context in which

firms and industries can have a strong influence in biasing firm and industry dynamics.

An important limitation of this paper involves the implicit advantage or disadvantage

of state-owned firms. As there is a special relationship between government and state-

owned firms, the firms could be influenced by the protection, control and intervention

of the government, the effects include both benefits and losses, but they are all implicit

and difficult to measure and evaluate. We only chose the soft budget constraint to

explain this kind of relationship; it is obviously not all-inclusive. Future research

needs to further explore and disentangle the obtuse and varied way in which the

institutional context can influence firm and industry dynamics.
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