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Does Creative Destruction Work for Chinese Regions? An Empirical Study

on the Articulation between Firm Exit and Entry

Abstract: Creative destruction is a key driving force behind industrial development.
The continuing process of creative destruction provides an impetus to regional
industrial renewal. Our analytical framework that emphasizes the ways in which firm
exit creates a stimulus for firm entry, resulting in incremental innovation and
productivity increase is complementary to the process of technological change and
industrial renewal articulated by Schumpeter who pays attention to how new entrants
bring in radical innovation and new products, making incumbents’ products and
technologies obsolete and force them to exit or catch up. Using firm-level data of
China’s industries during 1998-2008, this paper seeks to argue that the articulation
between firm exit and entry has been constantly shaped by an assemblage of various
factors, including firm characteristics, industrial linkages, regional institutions and

geographical proximity.
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1. Introduction

Industrial renewal and restructuring takes place through a dual process where on the one hand
long periods of incremental innovation and technological changes gradually transform
industrial structure, and on the other hand radical technological paradigm shifts reshape
economic landscape in a more fundamental way. Such a dual process has resulted in the rise
and fall of regional economies and the restructuring of industrial areas, and we now have
several examples of where such process has forced the restructuring of regional economies in
Europe, North America and Japan (Schamp 2005; Hassink 2007), the Asian newly
industrialized economies since the mid-1990s (grunsven and Smakman 2005), and emerging
economies such as mainland China since the 2000s (Wei, Lu, and Chen 2009). Disturbances
and shocks that emerge at the global, national, regional and local level in the form of
institutional transformation, policy changes, fluctuation of currency exchange rates, and
technological shifts have a remarkable impact over industrial development and may result in
decline, atrophy, or even shut-down of an entire industry in certain geographical areas(Martin

and Sunley 2015). Resilience of regional economies in face of disturbances and shocks has



been valued as a key feature a region should possess in order to achieve sustainable
development (Martin and Sunley 2015). One type of regional resilience is related to creative
destruction (Schumpeter 1939; Schumpeter 1942), referring not only to the capability of local
entrepreneurs to develop new product or processes that can replace the traditional ones and
render the latter obsolete in the short term (Schumpeter 1942), but also to the capability of a
certain geographical region to generate and attract new entrants to offset the destruction
caused by firm exit and industrial decline. This process of firm exit and entry is dynamic and
complex, underlining the broader industrial evolution and economic development.

Many studies on creative destruction in developed economies tend to focus on the ways
in which firm entry and exit as well as industrial restructuring has unfolded in capitalist
market economy and on the key role of market economy in facilitating the process of creative
destruction (Dunne, Roberts, and Samuelson 1989; Hahn 2000; Audretsch and Fritsch 2002;
Aghion et al. 2004; Knott and Posen 2005; Pe’er and Vertinsky 2008; Brixy 2014), whereas
little attention has been directed towards the potential effect that non-market factors (e.g.,
institutional contexts) could have over the process of industrial evolution, and even less
attention to questions like what kind of geographical regions is able to attract more new
entrants and therefore is more likely to maintain its competitiveness. China’s manufacturing
industry provides a rich context. On the one hand, since the initiation of China’s Reform and
Opening-Up Policies, China has undergone dramatic economic growth and has experienced
three fundamental transformations: (1) from a planned to an increasingly market-based
economy; (2) from a state-owned, collective economy to one with growing level of private
ownership; and (3) from a partially closed economy to one oriented towards export markets
(Wei 2001; He, Wei, and Xie 2008). On the other hand, decentralization in China has created
opportunities for local authorities to take different routes, resulting in a geographically
uneven economic and institutional landscape. Even though Brandt et al. (2012) work has
pointed out the existence of creative destruction in China’s so-called ‘socialist market
economy’, few has been done to understand the determinants of firm exit and entry and their
interaction, the role of regional institution in the process of creative destruction, and the
subsequent industrial restructuring in such a transitional economy.

This research seeks to fill this gap. We contribute to the understanding of the role of firm
exit in regional industrial renewal process and to the debate over whether firm exit is good
(Knott and Posen 2005), by suggesting that firm exit may attract new entrants that are likely
to become more productive through a redeployment of resources released by firm exit. This

research echoes with Pe’er & Vertinsky (2008) findings based on firm exit and entry in



Canada, but pays more attention to the ways in which the above mentioned process is
constantly shaped by an assemblage of various factors, including firm characteristics,
industrial linkages, regional institutions and geographical proximity. Our findings also
highlight the bright side of firm exit and particularly its positive role in promoting regional
productivity, and therefore show that certain industrial policies that are designed to prevent
inefficient firms from dying could be counterproductive in practice. The next section
provides a literature review and proposes an analytical framework to understand firm exit and
entry in transitional economy like China. In section three, we introduce data sources and
describe the patterns of firm dynamics in China. After interpreting the model and variables in
section four, section five reports and analyzes the statistical results. The last section

concludes the paper by summarizing the main findings and discussing policy implications.

2. Articulation between firm entry and exit

Entrepreneurial activity is increasingly regarded as playing a primary role in shaping the
regional economy and industrial renewal (Audretsch and Thurik 2001; Dejardin 2009; Fritsch
and Mueller 2004), a process which is characterized by creative destruction that introduces
superior products and technologies and renders old ones obsolete (Schumpeter 1942). While
Schumpeter has focused on radical technological shifts and on how new entrants bring in new
products and more advanced technologies, making existing technology regime and products
of incumbents obsolete and forcing them to exit or catch up, Pe’er and Vertinsky (2008) have
examined industrial renewal and restructuring through a different perspective that emphasizes
a local creative destruction process through which technologies change incrementally. Unlike
Schumpeter who examines the impact of the introduction of radical innovation and entry of
new firms over exit of incumbents, Pe’er and Vertinsky (2008) show that firm exit actually
creates a stimulus for entry of new firms, resulting in incremental innovation and productivity
increase. In other words, both studies agree that firm exit and entry interact with one another,

but disagree on the direction of causality (Figure 1).
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Figure 1 Two perspectives on the articulation of firm entry and exit

Exit of incumbent firms contributes to entry of new firms in many ways (Bates 2005;
Deng 2009; Pe’er and Vertinsky 2008; Pe’er, Vertinsky, and King 2008). First, the potential
entrants can learn from the exit of incumbents in terms of why they fail to maintain their
competitiveness (Cannon and Edmondson 2005; Joseph Amankwah - Amoah 2011; Madsen
and Desai 2010). Second, new entrants are also able to recruit skilled and experienced
employees released in the process of firm exit (Delacroix and Carroll 1983; Knott and Posen
2005). Third, tangible and intangible assets released in firm exit can be absorbed by new
entrants particularly from the same and related industries, lowering the entry barrier and costs
for new entrants (Clark and Wrigley 1997; Kessides 1991). Finally, firm exit also releases
market for new entrants (Clark and Wrigley 1997; Kessides 1991; Knott and Posen 2005).
This research builds on these studies, but moves beyond and pays more attention to the ways
in which the articulation between firm exit and firm entry has been constantly shaped by an
assemblage of various factors—firm-specific, industry-specific and region-specific (Figure
1).

Firm-specific factors

Firm exit or failure is often related to its age and size (Dunne, Roberts, and Samuelson 1989).



Resources released by exiting firms are often determined by firm characteristics. For
instance, the exit of young firms endowed with very limited amount of tangible and
intangible assets releases less resources for firm entry than that of old, mature ones (Bates
2005; Harris and Hassaszadeh 2002). Exit of large firms that own a large number of workers
and plenty of tangible and intangible assets may also release more resources and create more
opportunities for entry (Haltiwanger, Jarmin, and Miranda 2012). Small firms tend to employ
more temporary, part-time and precarious workers, pay lower wages, and conduct more
labor-intensive production (Brock and Evans 1989; Mayo and Murray 1991). In addition,
they rely heavily on bank loans (Beck and Demirguc-Kunt 2006), which could dry up more
quickly than large firms particularly during economic downturns (Fazzari, Hubbard, and
Petersen 1987). Nevertheless, employees working in small firms may have a better chance to
familiarize with a broader spectrum of operations (Storey 1982), and therefore small firms
can also be seen as incubators, the exit of which may release some well-rounded workers
(Cross 1981).

Industry-specific factors

Marshallian and Jacobian externalities are defined as the benefits arising from knowledge
spillover and technology transfer within the same industry and across a variety of different
industries, respectively. However, it is increasingly acknowledged that knowledge spillover does
not exist across any industries; terms like cognitive proximity and technological relatedness
have been used to explore the effectiveness of knowledge spillover and industrial evolution
(Balland, Boschma, and Frenken 2014; Frenken, Van Oort, and Verburg 2007; Hassink 2005;
Neftke, Henning, and Boschma 2011). There is a growing body of literature that suggests
knowledge spillover occurs through sharing overlapping knowledge bases between related
sectors rather than within a broad range of random sectors(Asheim, Boschma, and Cooke
2011; Frenken, Van Oort, and Verburg 2007). Industries that were technologically related to
the preexisting productive structure in a region have a higher probability of entering that
region than do industries that are technologically unrelated to the region’s preexisting
industries (Neffke, Henning, and Boschma 2011). Technological relatedness plays an crucial
role in industrial clustering (Boschma and Wenting 2007; Delgado, Porter, and Stern 2010),
employment growth (Bishop and Gripaios 2010; Hartog, Boschma, and Sotarauta 2012),
spinoff dynamics (Heebels and Boschma 2011), productivity growth (Quatraro 2010), and

regional growth (Boschma and Iammarino 2009; Boschma, Minondo, and Navarro 2012;



Frenken, Van Oort, and Verburg 2007). In our case, the interaction between firm exit and firm
entry is therefore expected to be shaped by industry-specific factors and technological
relatedness. Our hypothesis is firm exit in one industry may be more attractive for entrants

from the same or related industries that are more capable to utilize the released resources.

Region-specific factors

Research based on case studies in developed capitalist economies tends to emphasize the role
of market economy that allows resources to flow relatively freely(Essletzbichler and Rigby
2005), but pay less attention to the impact of non-market factors (e.g., institution) over
regional industrial evolution and to regional variation in terms of institutional and economic
contexts. Regions can differ from each other drastically in terms of institutional contexts,
particularly in developing and emerging economies like China where decentralization has
empowered local authorities to participate directly in the development process as planners,
developers and policy-makers, resulting in a geographically uneven institutional and
economic landscape (Zhao and Zhang 1999). This process of decentralization may affect firm
exit and entry in many ways. On the one hand, less developed regions in China are more
likely to protect local economy, resulting in a high entry barrier. On the other hand,
developed and rich regions particularly in China’s coastal areas are more active and capable
in upgrading their industrial structure. Consequently, high level of firm exit in one industry in
developed regions may indicate local authorities’ decision to abandon this industry as a
whole and upgrade to more advanced industries. In this sense, firm exit does not necessarily
lead to firm entry in the same industry.

Marketization allows better labor mobility, and smoother knowledge spillover through
industrial linkages, and boost entrepreneurship (He and Pan 2010), enabling new entrants to
easily absorb resources released by firm exit. However, in a transitional economy, due to
decentralization, marketization has been implemented to different extents in different regions,
generating different institutional contexts that facilitate or hinder the process of creative
destruction to different extents and shape the articulation between firm exit and entry in
different ways (Han and Pannell 1999). Specifically, in more liberalized regions, market
economy not only facilitates the mobility of released resources, but also allows participants to
quickly capture useful market information, such as information on firm exit and local
authorities’ attitude towards specific industry.

Decentralization and regional variation in terms of institutional contexts also result in

high geographical and political barriers between different regions (Fan 2005; Wei 2001; Zhao



and Zhang 1999). Even though the mobility of factors and resources has increased as
marketization and globalization proceeded in China (Fan 2005; Fang and Dewen 2003; Luke
2005), it is still difficult for some resources (e.g., skilled workers and machinery) to become
mobile enough to easily cross jurisdiction barriers derived from decentralization. The effect
of firm exit over firm entry may thus be geographically bounded and exhibit a distance decay
pattern.

3. Data source and industry dynamics

3.1. Data source

One database on firm-specific economic and financial variables is used: China’s Annual
Survey of Industrial Firms (ASIF) (1998-2008). The ASIF is administered by the National
Bureau of Statistics of China and covers all Chinese industrial state-owned enterprises and
non-state-owned enterprises with annual sales of five million RMB or more. The database
provides firm-level data on firm structure and operation, including firm identification,
location, capital structure, total profits, total shipments, exported shipments, intermediary
inputs, asset value, inventory, employment, sales value, type of investment, output, value
added, R&D expenses, education and training of staff, and wages, social insurance, and
benefits paid.

Because this dataset suffers some problems, such as missing data on indicators, vague
definition of variables and measurement errors, we have adopted a systematic method,
developed by (Brandt, Van Biesebroeck, and Zhang 2012), to clean this dataset and delete
some incomplete items?. If firm i is reported in the ASIF in year ¢ but not in year #-1, this is
considered as a firm entry in year ¢. Likewise, if firm i is reported in the ASIF in year ¢-1 but
not in year ¢, it is assumed that firm 7 exits in year ¢. Since ASIF dataset only includes non-
state-owned enterprises with annual sales of five million RMB or more besides state-owned
enterprises, firm exit is likely to be slightly overestimated due to the fact that: non-state-
owned enterprise that passes the threshold (annual sales of five million RMB or more) in year
¢ but fails to do so in year #+1 will be treated as an exiting firm. Nonetheless, this flaw only
slightly affects research results; ASIF has been widely used to study firm exit and entry
(Brandt, Van Biesebroeck, and Zhang 2012). Given this issue, firm exit in our research is

more like firm failure—a firm that is able to meet the threshold in year ¢ fails to do so in year

! Please see (Brandt, Van Biesebroeck, and Zhang 2012) for further details.



t+1. Firm failure and firm exit have been also used interchangeably by Caves (1998) to

describe firm discontinuance.

3.2. Temporal and spatial changes of China’s industrial dynamics

Table 1 presents the temporal change of firm entry and exit in China. Firm entry rate is
calculated as the ratio of the number of new firms to the number of all firms in a specific
year, and firm exit rate is the share of the number of exiting firms. Year 2004 is China’s
economic census year, and 2004 database includes many firms that have been omitted in non-
census-years. Two 4-digit sectors are missing in 2008. As a result, statistics in 2004 and 2008
can be erratic and will be carefully treated. The number of firms increases from 134,063 in
1998 to 375,883 in 2008. The average entry and exit rate are 21.3% and 13.3%, respectively,
throughout this time period. Firm exit rate decreases continuously from 14.98% in 1998 to
11.49% in 2007. Entry rate however fluctuates, ranging from 13.33% to 43.31% during this
time period.

We also compare exit rates of different types of firms (Table 1). Exit rate of young firms
is lower than that of old firms, suggesting a negative relationship between firm age and firm
exit. Young firms may be more energetic and prepared to adopt new technologies and
products. Exit rate of small and medium sized firms is higher than that of large firms, which
is consistent with other studies and indicates that small and medium sized firms are more
dynamic(Faggio and Konings 2003). Large firms are more capable to tackle with challenges,
and therefore face lower turnover rate. Finally, firm ownership also has an impact over firm
exit. While exit rate of foreign-owned firms is low and quite stable, that of state-owned and
private firms is decreasing and increasing respectively. Foreign-owned firms are often
subsidiaries of trans-national corporations, and resources imported from parent firms may
make these subsidiaries in China become more resilient. The decrease of exit rate of state-
owned firm is due to the reform of state-owned firms in the 1990s in China (Walder, Luo, and
Wang 2013). As marketization proceeded and entry barrier for private firms was lowered,
private sector boomed, resulting in an increasing level of competition and exit rate in private
sector.

Table 1 Firm entry and exit in China (1998-2008)

Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
All firms 134063 131507 128677 141899 153860 170305 245139 240877 268868 303876 375883
Firms entry 17532 17368 36213 29459 35154 106169 32879 47616 55408 106922
Firm exit 20088 20198 22991 17498 18709 31335 37141 19625 20400 34915

Entry rate (%) 13.33 13.50  25.52 19.15  20.64  43.31 13.65 17.71 1823  28.45




Failure rate (%) 1498 1536  17.87 1233 1216 1840  15.15 8.15 7.59 1149
By Age (Exit rate, %)

Above 4 year 11.14 12.38 15.06 9.55 9.35 13.54 9.37 5.39 5.56 8.35
1-3 year 2.62 1.99 1.72 1.83 1.90 3.38 4.17 1.92 1.27 2.09
By Firm Size (Exit rate, %)

Small (<50 6.10 481 4.63 4.42 4.48 5.98 6.80 3.13 3.14 3.99
employees)

Medium (50-200 616 722 810 578 566  9.00 649 394 351 559
employees)

Large(>200 2.73 3.32 5.14 2.13 2.02 3.43 1.87 1.08 0.94 1.91
employees)

By Ownership (Exit rate, %)

State owned 4.21 4.10 4.80 2.74 2.51 2.43 2.10 0.64 0.92 0.46
Private 1.83 2.76 3.65 3.34 3.89 7.34 6.93 3.78 3.40 5.91
Foreign-owned 1.69 1.35 1.37 1.23 1.13 1.67 1.77 1.11 1.00 1.50

Figure 2 shows the geography of firm entry and exit in China in two periods: 1998-2003
and 2003-2008. During the first time period, firm entry rate is at a similar level as firm exit
rate, except in a number of coastal provinces, such as Zhejiang, Fujian and Shandong where

entry rate is as high as 100% from 1998-2003. However, firm entry rate surpasses exit rate in

the second time period, not only in the wealthy coastal regions (e.g., Liaoning, Jiangsu,

Shandong), but also in central China (e.g., Anhui and Jiangxi) and West China (e.g., Sichuan

and Chongqing). In some of the above notified provinces, entry rate reaches 200% during

2003-2008.

Central

East

West

Anhui
Heilunﬁiiang
enan

bei

ul
Hunan
Jiangxi

o Jilin
leimenggu
Shagqui

Beijing
Fujian

Tianjin
Zhejiang

CnonGgqing
]
Guizhou
Ningxai
Qinghai
Shanxi
%Fhuan
njiang
XHZEH
Yunnal

1998-2003

-50 0 50 100 150
‘_ Mean of entry rate [l Mean of exit rate




2003-2008

Anhui
Henunﬁﬁang
enan

Hubei

Central Hunan
Jlanqlxl
Ji

n
MNeimengagu
Shgﬁxi

Beijing

Fujian
Guangdong
Guanagsi

Hﬁlngg
iebei
East Jiangsu

Llaunlnq

S
|
Tianjin
Zhejiang
Chongagin
eny
Guizhou L ——
I

[_rjl_ingr::ai
inghai
West Shan
?(ilchuan
njiang

XHZEH

Yunnal

-100 0 100 200 300
‘_ Mean of entry rate [ Mean of exit rate ‘

Figure 2 Firm exit and entry in China at provincial level in 1998-2003 and 2003-2008

To better understand the geographical and temporal change of China’s industrial
dynamics, we follow Audretsch and Fritsch’s (2002) work and differentiate four types of
growth regimes: entrepreneurial regime, revolving door regime, routinized regime, and
downsizing regime. A region is defined as: (1) an ‘entrepreneurial regime’ region if in this
region firm entry rate exceeds the median value but the exit rate is below the median value;
(2) a ‘revolving door regime’ region if in this region firm entry rate and exit rate both exceed
the median value; (3) a ‘routinized regime’ region if in this region firm entry rate and exit
rate are both below the median value; (4) a ‘downsizing regime’ region if in this region firm

entry rate is below the median value but exit rate exceeds the median value (Figure 3).
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Figure 3 Four types of growth regimes based on firm entry and exit rate



Figure 4 classifies China’s prefecture level cities into four types of growth regimes in
two time periods. There is a clear belt of entrepreneurial regime regions during 1998-2008,
spanning from Shandong peninsula to Yangtze River Delta. In addition, this belt becomes
even wider and longer in 2003-2008 as more coastal areas become entrepreneurial regime
regions. Entrepreneurial regime regions are also located in Pearl River Delta and some of
China’s big inland cities along Yangtze River. Most of the revolving door regime regions are
located in Northeastern, Inner Mongolia and part of central and south China, where the
reform of state-owned enterprises has fundamentally restructured local industrial structures in
the 1990s and early 2000s. Routinized regime regions are concentrated in central and
southwest China where industrial structures are relatively stable. Figure 4 also shows the
industrial decline in west and northwest China where the majority of downsized regime

regions concentrates.
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Figure 4 Growth regimes in China at prefecture level in 1998-2003 and 2003-2008.

We use Brandt, Van Biesebroeck, and Zhang's (2012) approach to calculate total factor
productivity (TFP) of exiting and entering firms (Figure 5a and 5b). First, exiting firms tend
to be less productive than new entrants, suggesting that productivity is improved after new
entrants redeploy resources released by exiting firms. This also resonates with conclusions
made by Brandt, Van Biesebroeck, and Zhang (2012) and Loecker, Jan, and Konings (2004).
Second, TFP of exiting and entering firms in East China is declining during 1999-2007 while
that in central and west China fluctuates in the same time period. Third, East China has the

highest TFP in both exiting and entering firms.
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Figure 5 (a) TFP of exiting and entering firms in central, east and west China during 1999-

2007 (left); (b) TFP of exiting and entering firms during 1999-2007 at provincial level (right)

4. Model specification and variables

The above statistical analysis indicates how firm entry and exit vary across space and time.
This part will conduct a more systematic analysis to investigate the ways in which the
articulation between firm entry and firm exit has been shaped by firm-specific, industry-
specific and region-specific factors in China’s manufacturing industries. The dependent

variable (Entryij.) is the number of employees of new entrants in a prefecture-level city i in



year ¢ and industrial sector j. A new entrant decides to locate in cities that guarantee the
highest expected profits. The expected profits are not directly observable, but the new firms
established in each city each year can be observed. In these circumstances, data are censored
and the appropriate statistical model for estimating the firm entry in a city is the Tobit
estimated by the maximum likelihood method (Tobin 1958). The Tobit model is defined as

follows:

Entry; . = Bo + Exitir—y + fi(FSit—1,1S;j -1, RSir—1) + f3[(FSijr-1,1Si jc-1) %

RSi,t—l] + Xi,t—l + W] + V; + U + gij ........................................................... (1)

Where i, j, and ¢ denote city, industry, and year, respectively. Exit;:;, measured as the
number of employees of exiting firms in city 7 in year #-/ and in all industrial sectors, is
included to test the impact of firm exit in all industrial sectors over firm entry in industry ;.

Firm-specific factors (£S;:1) capture the characteristics of exiting firms in all industrial
sectors, such as firm age and size. Following (Pe’er and Vertinsky 2008), we consider an
exiting firm as an old firm if its age is more than four years. Otherwise, it will be treated as a
young exiting firm. Exit; . is therefore decomposed into Exit oldi: 1 and Exit_youngi..i,
measured as the number of employees of old and young exiting firms in city i in year ¢-/ and
in all industrial sectors, respectively, in order to investigate the different impacts of exit of old
and young firms over firm entry. A considerable number of firm exits take place within the
first three years after firm formation. Resources released by old and young exiting firms are
often different from one another (Pe’er and Vertinsky 2008; Yang and He 2014). In addition,
the exits of large, medium and small sized firms are likely to release different resources,
tangible and intangible assets as well. We define Exit_largei 1, Exit_mediumi.1, Exit_small;.
1, as the number of employees of large (more than 200 employees), medium (50-200
employees), and small (0-50 employees) exiting firms in city i in year #-/ and in all industrial
sectors, respectively.

1Si;.-1 refers to the industry-specific factors that affect firm entry. Tangible and intangible
assets released by firm exit may be absorbed more easily by new entrants in the same and
technologically related industries, than by those in unrelated industries. Accordingly, we
define Exit focalijr1, Exit focalij.> and Exit focalijs3 as the number of employees of exiting
firms in city i in industrial sector j and in year ¢-/, t-2 and ¢-3, respectively, to explore the

effects of firm exit over firm entry in the same industry. Furthermore, we adopt the co-



occurrence approach developed by Hidalgo et al., (2007) to calculate technological
relatedness between industries, measured as the minimum pairwise conditional probability of
two industrial sectors located in the same region. Specifically, technological relatedness

between industry j and £ is as calculated as:

Relatedness;; = min[P(RCA,|RCA;) + P(RCA;|RCA,)|

1,LQ =05
OLLQ < 0.5 errooes s )

Where, RCA = {
Where LQ is the employment location quotient of industry j (or k) at the city level. We
define revealed comparative advantage (RCA) as 0, if LQ is less than 0.5. Otherwise, RCA is
1. Based on this, firm exit in related industries (Exit related;; 1) is defined as the firm-exit

weighted technological relatedness of industry j and & in city i and year ¢-1:
Exit_related;j,_; = ¥ Relatednessjy * EXit;yt_q...........ocoun.e 3)

RS« 1 is the region-specific factors. This captures the impact of regional institutional
contexts over the articulation between firm exit and entry, and pays special attention to the
role of marketization and fiscal decentralization in the context of China. State-owned
enterprises (SOEs) are often considered as less productive and efficient than private
enterprises in communist and post-communist economies (Ahrend and Martins 2003), and a
big proportion of SOEs reflects a low level of marketization. As a result, we use the
proportion of non-SOEs’ output in the total in city i and year ¢-1 (Marketi 1) as a proxy of
marketization. In addition, the ratio of fiscal revenue to fiscal expenditure in city i and year ¢-
1 (Deci-1) captures the economic capability of local administration under China’s
decentralization system.

Xi 1 represents control variables. First, agglomeration externalities have been extensively
seen as a key factor affecting firm entry (Fotopoulos 2014). Studies on localization
economies argue that knowledge is predominantly industry-specific and therefore local
specialization will foster economic growth and firm entry (Henderson 1994; Marshall 1920).

In this paper, localization economies (Localij1) is measured as the density of total
employments of industry j in city i and year #-/. The other hypothesis, proposed by (Jacobs
1969), claims that regional diversity in economic activity will result in agglomeration

externalities as knowledge developed by one industry can also be fruitfully applied in other



industries, therefore increase the attractiveness of region to new entrants. Likewise,
urbanization economies (Urbani1) is calculated as the density of total employment in city i
and year ¢-1. Second, it is argued that diverse regional industrial structure is likely to attract
more new entrants (Fotopoulos 2014; Gudgin 1978). This paper uses Theil index (Theili 1) to
measure regional industrial diversity?. We also include the comparative advantage of industry
j in city i and year ¢-1, measured by the location quotient (LQ;;.1). Finally, w; indicates the
industry-specific effect, v indicates the region-specific effect, and u: indicates the time-

specific effect.
5. Empirical results

5.1. Empirical results on firm-specific factors

In the estimation equations, lagged terms of independent and control variables have been
adopted, given the fact that it takes time for new entrants to be attracted by resources released
by firm exit. The geographical unit of analysis is China’s prefectural level city (excluding
Taiwan, Hong Kong and Macau). Correlation analysis indicates that correlations of most
independent variables are moderate or low, suggesting no serious problem of multi-
collinearity. Variables of exits of different types of firms (in terms of age and size) are
correlated with each other; we therefore put them into different models. Table 2 reports
estimation results focusing on firm-specific factors. In Model (1)-(6), independent variables,
including Exit, Exit_old, Exit_young, Exit large, Exit medium and Exit small, are
calculated based on all 4-digit industrial sectors. For example, Exit_old is measured as the
number of employees of old exiting firms in city i in year #-/ and in all industrial sectors. In
Model (7) and (8), these independent variables are calculated based on the focal industry. For
example, Exit_old is measured as the number of employees of old exiting firms in city i in

year ¢-1 and in industry ;.

2 Please see Theil (1972) for the calculation of Theil Index.



Table 2 Regression Results on Firm-Specific Factors (1999-2008)

All 4-digit sectors The focal 4-digit sector

Q0 3) (4) (5) (6) 0 @
Exit 0.005 0.002 0.002
Exit_old 0.009™" 0.625™"
Exit_young -0.005™" 0517
Exit_large 0.011™ 0.507""
Exit_medium 0.002"" 1.373"
Exit_small -0.018™ 0.428™"
Market 436.9™ 426.4™ 402.4™ 428.2"" 406.4™ 396.4™" | 435.3™ 418.5™
Dec 831.9™ 766.4"" 915.8™ 7727 921.4™ 929.6™ | 788.6"" 800.2°"
Urban -0.683™  -0.859™" -0.389™" -0.957" -0.414™ -0.428™" | -0.310™"  -0.159™"
Local 0.350"" 0.3517" 0.349™ 0.350"" 0.350"" 0.349™ 0.260™" 0.233"™
LQ 0.015™ 0.015™" 0.015™ 0.015™ 0.015™ 0.015™ 0.012™" 0.0115™"
Theil 0.283™ 0.106 1.178™ 0.452" 0.866™" 1.368™ 0.262"" 0.123"
Industry included included included included included included | included included
Province included included included included included included included included
Year included included included included included included included included
_cons -744277 8227 -510.6™" -728.4™" -546.7" -414.3™ | -733.1"" -735.17
sigma _cons 1373.3™ 13704  1376.17  1369.87"  1376.3"" 137597 | 1286.2"" 127407
N 262102 262102 262102 262102 262102 262102 262102 262102
pseudo R? 0.035 0.035 0.034 0.035 0.034 0.034 0.042 0.043
log lik. -993949 -993578 -994340 -993491 -994363 -994297 -086255  -985142.4
chi-squared 71703.0 72445 .4 70920.4 72618.6 70875.2 71007.7 87090.6 89315.9

“p<0.05 " p<0.01, " p<00

Model (1) shows that firm exit in all industrial sectors has a significant and positive
impact on firm entry, indicating that firm exit creates opportunities for new entrants. Model
(2), (3) and (7) suggest that exits of young and old firms in the focal industry and all
industrial sectors have different effects over firm entry. Exit of old firms is likely to release
more resources, for example more skilled labor, and thereafter attract more new entrants
(Model (2) and (7)). This is consistent with Pe’er and Vertinsky's (2008) findings. Exit of
young firms in the focal industry also has a positive and significant effect on firm entry, but
its coefficient is smaller than that of old firms (See model (7)), indicating a slightly weaker
effect. However, exit of young firms in all industrial sectors exhibits a negative and
significant effect over firm entry (Model (3)). This inconsistency can be reconciled by the
following explanation. A high level of exit of young firms within all industrial sectors may
indicate an unfriendly environment for new entrants and therefore give region a bad
reputation that frightens new entrants away.

Likewise, high level of exit of small firms within all industrial sectors may be due to the
unsupportive local economic environment, which tends to frightens new entrants away
(Model (6)). In contrast, exit of large, medium and small firms in the focal industry all
contribute to attracting new entrants. Exit of large firms releases plenty of tangible and



intangible assets (Government of Canada 2013). However, employees working in small firms
may have a better chance to familiarize with a broader spectrum of operations, and therefore
small firms can also be seen as incubators, the exit of which may release some well-rounded
workers (Loecker, Jan, and Konings 2004). Model (8) shows that the coefficients of
Exit_small and Exit_large are both smaller than that of Exit_medium, suggesting an inverted
U shaped relationship between firm size and the effect of firm exit over firm entry, probably
due to the fact that medium firms are able to release both a considerable amount of resources
and some well-rounded workers.

In almost all models, control variables show a relationship with firm entry that is
consistent with theoretical predictions. Regions with high localization economies are more
attractive for new entrants. The sign of LQ’s coefficient suggests that new firms in an
industrial sector are willing to enter regions which have comparative advantage in this
specific industrial sector. The positive coefficient of Theil index indicates that cities with a
diversity of industries are more capable to attract new entrants, this is consistent with
Fotopoulos's (2014) and Renski's (2014) conclusion. However, urbanization economies have
a negative and significant effect over firm entry probably because high level of urbanization
economies leads to intensive local competition and high costs derived from congestion
effects. The institutional context in China characterized by a dual process of marketization
and decentralization also plays a critical role in regional industrial evolution. Statistical
results show that high level of marketization not only generates better labor mobility, and
smoother knowledge spillover through industrial linkages, but also boosts entrepreneurship,
enabling new entrants to easily absorb resources released by firm exit. Finally, regions with
better fiscal performance and higher level of fiscal revenue tend to have more new entrants,
as such regions are capable to provide better infrastructure, more skilled and educated labor

force, and more advanced supporting facilities and services.

5.2. Empirical results on industry- and region-specific factors

To test our hypothesis that firm exit in one industry may be more attractive for entrants from
the same or related industries as they are more capable to utilize the released resources, we
develop a series of models (see Table 3). The estimated parameters of the control variables
are mostly unaltered. In Model (1)-(3), we include one-, two- and three-year lagged terms of
firm exit in the focal industry to investigate the time effect of creative destruction. All three
have a significant and positive impact over firm entry, indicating that it takes time for

resources released by firm exit to be fully absorbed by new entrants. In addition, the one-year



lagged term (Exit_focal) of course has the strongest effect. Resources released in one industry
also attract new entrants in related industries (see Model (4)), however, to a lesser extent, as
the parameter of Exit related is much smaller than that of Exit focal. This echoes with recent
evolutionary economic geography literature on the role of technological relatedness in
regional diversification (Boschma, Minondo, and Navarro 2013; Frenken, Van Oort, and

Verburg 2007; Neftke, Henning, and Boschma 2011; Neffke and Henning 2008).

Table 3 Regression Results on Industry-Specific and Region-Specific Factors (1999-2008)

O @ @) ) G)_ ©)
Exit_focal 0.607 0.440

Exit_focaly. 0.446™"

Exit_focals 0.476™"

Exit_related 0.013™ 0.035™
Exit_focal*Market 0.320™
Exit_focal*Dec -0.030™
Exit_related*Market -0.014™
Exit_related*Dec -0.013™
Market 419.0™ 386.77" 368.4™ 403.4™ 382.17 464.8™
Dec 836.2"" 828.8™" 825.9™ 836.4™" 840.1™ 855.2""
Urban -0.1477"  -0.259™ -0.248™" -0.599™ -0.120™" -0.548™"
Local 0.253" 0.297" 0.292™ 0.349™ 0.239™ 0.349™
LQ 0.012™" 0.013™ 0.015™ 0.015™ 0.012"™ 0.015™"
Theil 0.574™ 0.798™" 0.858™" 0.645™ 0.507™" 0.723™
Industry included  included included included included included
Province included included included included included included
Year included included included included included included
_cons -625.67"  -554.2"" -557.4™" -695.5™" -598.0"" -833.3™
sigma _cons 1283.77" 135217 1406.77" 137447 1281.1™ 1374.4™
N 262102 211881 167110 262102 262102 262102
pseudo R? 0.042 0.038 0.036 0.035 0.043 0.035
log lik. -986102 -834935 -689886 -994037 -985900 -993986
chi-squared 87396.4 65743.9 51962.5 71526.7 87799.8 71628.2

“p<0.05 " p<0.01, ™ p<0.001

In Model (5) and (6), we add four interaction terms between Exit focal, Exit related,
Market and Dec. First, the interactions terms, Exit focal*Dec and Exit_related*Dec, both
present significant and negative signs, while Dec exhibits positive and significant signs. This
inconsistency could be reconciled by the following explanation. On the one hand, regions
with better fiscal performance are capable to provide better infrastructure, more skilled and
educated labor force, and more advanced supporting facilities and services, and therefore can
attract more new entrants. On the other hand, in a transitional economy, developed and rich
regions particularly in China’s coastal areas are more active and capable in upgrading their

industrial structure. As a result, in regions with better fiscal performance and high level of



firm exit in the focal industry or related industries may indicate local authorities’ decision to
abandon this industry or this type of industries as a whole and upgrade to more advanced
industries. For example, high level of firm exit in pollution-intensive industries in China’s
developed coastal regions reflects an exodus of these industries and the intention of local
governments in coastal regions to upgrade to cleaner and greener industries. Accordingly,
local governments become less supportive for pollution-intensive industries; financial aid is
likely to be directed more towards green industries. In this case, firm exit does not necessarily
lead to firm entry, even though a large amount of resources may be released by firm exit.
Second, likewise, even though Market presents a positive and significant sign in Model
(5) and (6), the interaction term between Exit related and Market exhibits a negative and
significant sign. In addition, in Table A-2 in Appendix?, the interaction term between
Exit focal and Market also has negative and significant effect over firm entry. High level of
marketization not only allows better labor mobility and more efficient knowledge spillover,
but also boosts entrepreneurship and therefore attracts more new entrants. However, regions
with high level of marketization and high level of firm exit in one industry or related
industries may suggest this industry or this type of industries are not able to survive in highly
competitive markets due to factors (e.g., high land price and labor costs) that have industry-
wide effects and therefore affect firms’ location decision. For example, high level of firm exit
in labor-intensive industries in coastal regions reflects firms in these industries are not able to
maintain their competitiveness and survive in highly competitive coastal regions where labor
costs, land price and costs of other factor inputs have all increased drastically lately. Labor-
intensive firms’ profit margins have been squeezed to an extent that they have to either
upgrade or relocate their labor-intensive production to low-cost locations. Consequently, in

this sense, resources released by firm exit do not necessarily attract new entrants.

5.3. Geographical proximity in creative destruction

Finally, to test if the effect of firm exit over firm entry is geographically bounded, we include
firm exit in the focal industry but in other cities within the same province,
Exit_focal_province (Table 4). Model (1) shows that even though new entrants in one city

benefit from resources released by exiting firms in the same industry in other cities within the

3 In Table A-1 to A-3, we exclude 2004 and 2008 dataset and run the same models that we have in Table 2-4, in
order to test the robustness of our estimation results. The reason that 2004 and 2008 dataset is excluded has been

clarified in Section 3.



same province, this effect is much weaker than that of firm exit in the same city over firm
entry. In a word, it is not easy for resources to cross political borders and therefore the effect

of firm exit over firm entry exhibits a distance decay pattern.

Table 4 Regression Results on Geography Proximity (1999-2008)

Q1 @ @)
Exit_focal 0.596
Exit_focal_province 0.032™ | 0.0447™"  -0.068™"
Exit_focal_ province*RMarket 0.045™
Exit_focal_ province *RDec 0.077"
RMarket 21417 16247
RDec 586.8"" 517.2"™"
Market 426.4™
Dec 851.1""
Urban -0.843" -0.2877"  -0.287™
Local 0.243™ 0.333™ 0.318™
LQ 0.0117" | 0.0150™  0.0151™"
Theil 0.588™" | 1.182™" = 1.142™
Industry included included included
Province included included included
Year included included included
_cons -824.0™" | -751.57"  -691.3"
sigma _cons 1178.9™ | 1246.17" 12419
N 262025 262025 262025
pseudo R? 0.036 0.029 0.030
log lik. -1033752 | -1040310 -1039953
chi-squared 76358.2 63241.4 63957.3

*p<0.05 " p<0.01, "™ p<0.001

Furthermore, we add interaction terms between Exit_focal _province with RMarket and
RDec, where RMarket (RDec) is the ratio of the average level of marketization
(Decentralization) in other cities within the same province to the level of marketization
(decentralization) in the focal city, to measure the relative degree of marketization
(decentralization) in other cities within the same province compared with the focal city.
Exit_focal_province*RDec exhibits a positive and significant effect over firm entry in the
focal city. High level of firm exit in other cities with relatively better fiscal performance may
indicate that in order to upgrade their industrial structure, cities in the same province are
deliberately ruling out certain industries, which are therefore forced to move to the focal
cities. Likewise, Exit_focal_province*RMarket has a positive and significant effect over firm
entry in the focal city. High level of firm exit in other cities within the same province where
market is quite competitive may compel firms in certain industries that are unable to survive
the market competition in other cities to relocate to the relatively less competitive focal city.

In Table A-1 to A-3 in Appendix, we exclude 2004 and 2008 dataset and run the same



models that we have in Table 2-4, in order to test the robustness of our estimation results. The
reason that 2004 and 2008 dataset is excluded has been clarified in Section 3. Compared with

the results presented above, these changes produce only minor effects.

6. Conclusion

Following Pe’er and Vertinsky's (2008) work, we focus on industrial renewal and particularly
on the capability of a certain geographical region to generate and attract new entrants to
offset the destruction caused by firm exit. Our analytical framework that emphasizes the ways
in which firm exit creates a stimulus for firm entry, resulting in incremental innovation and
productivity increase is complementary to the process of technological change and industrial
renewal articulated by Schumpeter who pays more attention towards how new entrants bring
in radical innovation and new products, making incumbents’ products and technologies
obsolete and force them to exit or catch up. Based on this analytical framework, this paper
seeks to argue that the articulation between firm exit and entry has been constantly shaped by
an assemblage of various factors, including firm characteristics, industrial linkages, regional
institutions and geographical proximity.

Using firm-level data of China’s industries during 1998-2008, we show that firm exit
does stimulate firm entry, as new entrants are enticed by resources released by firm exit.
First, characteristics of exiting firm have different impacts over firm entry. Specifically, exits
of young and old firms in the focal industry both encourage firm entry, though the latter one
has a larger effect since exit of old firms is likely to release more resources, for example
more skilled labor, and thereafter attract more new entrants. Likewise, the exits of large,
medium and small firms all attract new entrants, but the exit of medium firms has the
strongest effect probably due to the fact that medium firms are able to release both a
considerable amount of resources and some well-rounded workers. However, exit of young
and small firms in all industries may indicate an unfriendly environment for new entrants and
therefore give region a bad reputation that frightens new entrants away.

Firm exit in one industry is more attractive for entrants in the same or related industries
as they are more capable to utilize the released resources. The articulation between firm exit
and entry is also shaped by region-specific factors, since in developing and transitional
economies like China decentralization has empowered local authorities to participate directly
in the development process as planners, developers and policy-makers, resulting in a
geographically uneven institutional and economic landscape. In China, both marketization

and decentralization are complex processes, which affect the articulation of firm entry and



exit in different ways, suggesting that any analyses of industrial restructuring and renewal
should be situated into a context where market economy has been implemented to different
extents and local authorities have different capabilities in steering their economies. Finally,
the effect of firm exit over firm entry is also geographically bounded and exhibits a distance
decay pattern.

Several policy implications can be derived from the empirical findings. First, localization
economies are more important than urbanization economies. Industrial policies should aim to
foster spatial sectoral specialization in certain industries, rather than investing in a broad
range of industrial sectors. Second, policy makers that seek to attract new entrants should pay
more attention to new entrants from industrial sectors that their cities already have or at least
are related with their existing industrial structure. Third, policymakers must craft their
policies with sensitive attention to the characteristics and processes of small geographical
areas as the effect of creative destruction decays as geographical distance increases. Finally,
policies that strive to maintain dying firms through subsidies or tax credits should be
carefully evaluated, as firm exit stimulate firm entry. This process of creative destruction
often results in productivity increase after new entrants redeploy resources released by
exiting firms (see also Figure 5(a)). As a result, local authorities should coordinate the exit of
underperforming firms through regulatory and tax policies, and facilitate the release of the
valuable resources. Additional policies on educational and training programs would also

enhance the recycling of released resources.
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Appendix:

Results of robust test

Table A-1 Regression Results of Firm Specific Models for All New Firms (Excluding the sample
of year 2004 and year 2008)

All 4-digit sectors

The focal sector

1) __ (2) 3 4) ©) (6) ) ®)
Exit 0.002 -0.0002 -0.0008
Exit_old 0.004™" 0.595™"
Exit_young -0.005™" 0.389™
Exit_large 0.005™" 0.472™
Exit_medium -0.002" 0.940™"
Exit_small -0.020™ 0.639™"
Market 358.9™" 356.3™ 3495 3615 3545 343.0™ 3545 349.8™
Dec 515.17" 47277 522.0™" 4754  533.3"™"  531.8" | 49357 510.4™"
Urban -0.571™"  -0.698™"  -0.450"" -0.743""  -0.439™"  -0.482"" | -0.244™ -0.144™
Local 0.311™  0.312"" 03117 0312 03117  0.3117 | 0.232" 0.217"
LQ 0.006™" 0.006™" 0.006™" 0.006™" 0.006™" 0.006™" 0.006™" 0.004™"
Theil 0.246™" 0.145™ 0.738™ 0.307" 0.689™" 0.986™" 0.248™ 0.155™
Industry included  included included included included included | included included
Province included included included included included included included included
Year included included included included included included included included
_cons -450.6""  -608.3""  -268.17"  -609.0"" -272.07" -2134™" | -405.1""  -375.07
sigma _cons | 1102.3™ 1101.0"" 11026~ 1100.3"™" 1102.8™" 1101.7"" | 1036.2""  1033.5"
N 195804 195804 195804 195804 195804 195804 195804 195804
pseudo R? 0.028 0.028 0.028 0.028 0.028 0.028 0.036 0.036
log lik. -650071 -649930 -650100  -649872 -650126  -650014 | -644907 -644617
chi-squared 37445.6 377271 37387.0 37844.1 37336.6 37560.7 a47774.7 48354.9

*p<0.05 " p<0.01, " p<0.00



Table A-2 Regression Results of Industry Specific Models for All New Firms (Excluding the
sample of year 2004 and year 2008)

Q@ 3) @ 6
Exit focal 0.536 0.688

Exit focal., 0.292""

Exit_focals 0.326™"

Exit_related 0.014™ 0.030™
Exit_focal*Market -0.025™"
Exit_focal*Dec -0.187""
Exit_related*Market -0.011™
Exit_related*Dec -0.008™
Market 356.17"  332.2""  339.3"" 358.8"" | 362.3"" 411.9™
Dec 49857 46757  416.2™" 41407 | 512.0™ 424.0™
Urban -0.244™  -0.304™" -0.279™" -0.666"" | -0.254™" -0.631""
Local 0.229""  0.260™"  0.253"™" 0.310™ | 0.233"" 0.310""
LQ 0.005™  0.005™ 0.006™ 0.006™ | 0.004™ 0.006™"
Theil 0.166™" 0.421™ 0.444™ 0.0268 | 0.184™  0.107"
Industry included included included included | included included
Province included included included included | included included
Year included included included included | included included
_cons 1035.6™" 1071.77" 1072.77" 10985 | 1036.0™" 1098.4""
N 195804 157828 123305 195804 | 195804 195804
pseudo R? 0.036 0.031 0.031 0.029 0.036 0.029
log lik. -644893  -544749 -446264 -649568 | -644863 -649529
chi-squared 47802.6 34348.7 287425 38451.3 | 47862.0 38530.2

“p<0.05 " p<0.01, ™ p<0.001

Table A-3 Regression Results of Regional Specific Models for All New Firms (Excluding the
sample of year 2004 and year 2008)

(1)*** (2) 3
Exit_focal 0.511
Exit_focal_province 0.041" 0.074™ -0.008
Exit_focal_ province *RDec 0.029™
Exit_focal _ province *RMarket 0.054™"
Dec 535.1""
Market 369.2"
RDec 380.8™ 355.77"
RMarket 189.4™ 156.4™"
Urban -0.151" -0.317" -0.314™
Local 0.2144™ 0.285™ 0.279™
LQ 0.005™" 0.006™" 0.006™"
Theil 0.190" 0.619™ 0.606™"
_cons -624.0™" -441.17 -383.4™
sigma _cons 1031.17" | 10924 109157
N 195804 195804 195804
pseudo R? 0.037 0.030 0.030
log lik. -644298 -648994 -648940
chi-squared 48992.1 39599.2 39707.9

"p<0.05 "~ p<0.01, p<0.001



