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Summary

This thesis maps out business networks among listed companies in China and
investigates their consequences on firms’ access to financial resources, profitability and
stock return volatility. Using data from China Stock Market & Accounting Research
database and Datastream database from 1997 to 2011, this study identifies business
networks among listed companies and model their effects using micro econometric
modeling approach. The statistics show that the number of firms in business networks is
expanding considerably over the years. However, networks do not develop evenly
across sectors, and state-owned enterprises play a prominent role. The empirical
analysis suggests that firms in business networks have superior access to long-term
debts, short-term debts, trade credit and have more efficient working capital
management and sufficient cash for investment. The effects of business networks on
firms’ access to financial resources are mediated by ownership of listed companies and
nature of business networks. Furthermore, we find business networks affect firm
performance negatively. Evidence suggests firms in business networks experience
higher management cost. Ownership networks and collaboration networks, among three
types of business networks, show to have significant influence over firms’ management
cost and performance. Interestingly, concentrated ownership acts as a mediator for
network effects. Finally, this study also presents evidence that firms in business networks
experience more volatile stock returns. In particular, network structures have significant
influence over firm stock return volatility. To conclude, our study shows that business
networks may induce both positive and negative effects, which provide insights to firm
strategy-making in terms of engaging with business networks to achieve organizational
goals.

Keywords: business networks, corporate finance, firm performance, corporate
governance, stock return volatility
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Chapter 1 Introduction



Chapter 1 Introduction

1.1 Motivations

There is an article posted on the Forbes website that discusses the extent of global
corporate control. In his post, the author suggests there are 147 companies that control
everything (Upbin, 2011). Based on a model of who owns what, the 147 companies control
40% of wealth in a network of 37 million companies and investors worldwide. Coffey (2011)
examined the data and further points out that there are four companies that control the 147
companies that own everything. Similar statistics abound. For example, ten multinationals
control almost all the world’s food brands (Bradford, 2012). It can easily be seen therefore
that firm interconnectedness is a common occurrence. As Granovetter (1985) suggests,
firms are embedded in concrete, on-going systems of social relations rather than existing
as single atoms outside of social contexts.

These impressive figures suggest that firms are enmeshed and linked by complex
relationships or networks. Researchers have identified and investigated many such types
of business network. For example, North American conglomerates (Davis et al., 1994),
Japan’s keiretsus (Gerlach, 1992), South Korea’s chaebols (Chang, 2003), supplier
networks (Jarillo, 1988), and alliance networks (Gulati, 1998). These types of business
networks constitute our global economy.

Networks are particularly important for firms in emerging economies, such as China,
where the institutional environment is relatively weak and the market is imperfect (Achrol &
Kotler, 1999; Jia & Wang, 2013). In these environments, transaction costs such as finding
cost, negotiation cost, and contracting cost are very high, and business networks can
provide a mechanism to reduce transaction costs and their associated uncertainty (Achrol
& Kotler, 1999). In networks, members are familiar with each other and exchange favors for
the promotion of the organizational purpose (Gu et al., 2008). Through repeated interactions,

norms and trust would be established, which govern networked firms’ sharing and


https://www.forbes.com/sites/bruceupbin/

exchanging of expertise, information, knowledge, and resources. Disputes are resolved
using network norms instead of formal laws, which are inefficient in many emerging
economies (Jia & Wang 2013). Aside from gaining market-orientated benefits, networks are
associated with superior information processing and flexible monitoring (Achrol & Kotler,
1999). Research literature on business groups (e.g. Lamin, 2013; Mahmood et al., 2011)
also documents that business units affiliate in groups to pass each other resources and
information, especially in emerging economies.

These inter-firm relationships are evident worldwide but are particularly popular in the
emerging economies where the need for business networks is greater due to the prevalence
of market failure and information problems (Manos et al., 2007). Business networks have
been seen to be capable of filling institutional voids (Khanna and Palepu; 1997, 2000). For
example, Japanese and Korean business groups are characterized by their superior
capability of absorbing new technology, delivering stable financial performance, and
achieving international competitiveness (Ma & Lu, 2005). In China, which is an emerging as
well as a transition economy, firms extensively form business networks to exchange
organizational purpose. China’s deeply rooted culture system has fostered a boom in
various types of relations that promote the development of business networks (Li, 2013).
Evidence suggests that business groups in China have contributed to over 60% of its
industrial economic output (Yiu et al., 2005), and Sha & Zeng (2014) indicate that over 50%
of listed companies in China are involved in cross share-holding networks.

The prominence of various business networks is an important feature of the global
economy (Lechner & Leyronas, 2009), and understanding business networks is key to
understanding the global economy. The increasing number of network studies over time
(Borgatti & Halgin, 2011) and the application of network linkages (Guler & Guillen, 2010)
have outlined the importance of business networks. Firms construct linkages to effectively

develop value-adding partnerships (Phusavat et al., 2010). Firms view connections with
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whom they are networked as being ranked among their own resources. By adopting and
managing appropriate network strategies, firms can achieve or sustain competitive
advantages (Pablos, 2005). For example, Lenovo has achieved significant success by
managing its relationship with its partners and competitors (Shen & Wu, 2004). It has
managed to establish marketing channels, gain managerial expertise, access new
technological advancements, and obtain advantages in taxes and finance through
establishing relationships with partners, universities, and governments respectively.
Literature on networks (e.g. Park & Luo, 2001; Lee, Pae & Wong, 2001) has argued that
network affiliations are positively related to sales growth, market expansion performance,
firm efficiency, and operating performance.

It is important for firms to adopt the appropriate network strategy as network
connections are crucial and can even determine the survival and growth of the firm. Goplan
et al. (2007) investigate the role of business groups and indicate that the main function of a
business group is to support firms in crisis. He et al. (2013) also suggest that firms in
business groups in China are less at risk of going bankrupt. Colli et al. (2015) point out that
affiliating into business networks is an important force for growth. It is therefore argued that
firms with the appropriate network strategy can achieve growth and are less likely to go
bankrupt.

Given the importance of business networks for business units, the relationship between
business network affiliation and firm performance is widely researched in emerging
economies (Lee et al., 2008; Ramaswamy et al., 2012). However, ambiguity exists about
the net advantages of business networks since business networks have both bright and
dark sides. The existing literature reports mixed findings with regard to performance
implications. On the one hand, numerous studies (e.g. Jensen & Schott, 2014; Markoczy et
al., 2013; Wang et al., 2015; Guest & Sutherland, 2010) have reported the benefits of joining

various business networks. They argue that business networks such as business groups
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may fill institutional voids that are common in emerging markets, particularly in the transition
economies (Guest & Sutherland, 2010). Business networks can enhance firm performance
as affiliation allows firms to internalize market transactions to reduce transaction cost,
provides superior access to scarce resources, and introduces firms to value-creating
relationships (Carney et al., 2009). With more internalized transactions in business groups,
the affiliates may be more likely to access raw materials and intermediate goods (Khanna &
Rivkin, 2001). By affiliating to business networks, superior access to scarce resources
provides for higher combinative potential and increases the ability of firms to respond flexibly
and efficiently to market demand (Ahuja et al., 2008).

On the other hand, business networks also involve affiliates in costs that may negatively
affect their business performance. Isobe et al. (2006) argue that affiliates may suffer from
the liabilities of business groups. For example, a business group’s bad reputation is a liability
for an affiliate that would otherwise be unaffected, and its performance will therefore be
impaired rather than improved. Moreover, even though internal lending among member
firms may mitigate the exigencies of the affiliates’ cash flow pressures, it is also a primary
source of endless “triangle debts” and will overall have an adverse impact on the
performance of affiliates (Peng & Luo, 2000). Furthermore, the complexity of the business
group’s ownership structure poses significant governance challenges, and thus increases
management costs for business groups (Gaur & Kumar, 2009).

The extent of the mixed findings on the consequences of business network affiliation
presents a valuable opportunity for future research. Given the popularity and importance of
business networks, the ambiguity of the consequences of affiliation poses challenges for
firms, who must adopt appropriate network strategies. Given the embeddedness of firms in
complex network relations (Granovetter, 1985), understanding the impact of business
networks is vital for firms. However, the mixed results seen in the research constrain our

understanding of the role of business networks and may lead to firms’ misusing network
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strategies, which may negatively impact on firm performance. Therefore, it is of significant
importance for academics and firms to have a more reliable and accurate knowledge of the
role of business networks. With a more complete understanding of business networks, firms
can guide their adoption of network strategies to achieve their organizational goals and gain
competitive advantage.

We therefore set out to generate a more reliable and comprehensive understanding of
the nature of business networks by clarifying their role and how they work for firms.

First of all, we argue that since business networks are contextually sensitive (Adler &
Kwon, 2002), the way in which we define business networks is crucial to determining
network effects. The first step in examining networks is for the researcher to define the
network by choosing a set of actors and relations. Different definitions of business networks
could produce different results and creating a good definition of business networks is key.
However, due to data limitation, previous studies have investigated only individual types of
firm relationships (Chen & Xie, 2011; Duysters & Lemmens, 2003; Khanna and Rivkin, 2001).
Such incomplete definitions of business networks cannot capture a representative network.
An increasing number of network studies have explored various inter-firm networks. For
example, business groups (e.g. Garney et al., 2009), corporate networks via interlocks (e.g.
Ren et al., 2009), cross-shareholding networks (e.g. Li et al., 2014), and alliance networks
(e.g. Wu et al., 2010) are all popular networks to study. These definitions either include
unnecessary actors or exclude important relations, which constrains our understanding of
business networks among firms. We therefore set out to establish a good definition that
includes important and popular cross-dimensional relations between firms. To have a more
complete definition of business networks, this research uses ‘related relations’ to capture all
the important connections between firms, including relations from ownership, relations from
collaboration, and relations from key individuals.

Secondly, prior studies were hampered by a lack of sufficient quality data and were thus
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unable to disclose an overall picture of business networks (Ren et al., 2009; Li et al., 2014).
Data limitations meant that previous studies either used a small sample or one specific to a
single industry (Wu, 2015; Carney et al., 2009). Most studies investigate networks on the
basis of a single year, neglecting the dynamic nature of these networks (e.g. Li et al., 2014;
Wang, 2008). In order to capture the configuration of business networks underlying the
national economy, a quantitative presentation of business networks and their evolution is
needed (Li et al., 2014). Our research constructs business networks via related relations
from a database that includes all the listed companies in China over a 15 year period. We
outline the features and dynamics of the firms to gain a direct impression of business
networks. In this way, a more reliable and accurate understanding of business networks can
be generated.

Thirdly, the empirical results of research into the impacts of business networks are
mixed and a consensus has not yet been reached about the net effects of business network
affiliation (He et al., 2013). It cannot however be assumed by researchers or firms that
business networks have only an upside to affiliation (Byun et al., 2013). The negative effects
of business networks are increasingly being reported (Gaur & Kumar, 2009; Singh & Gaur,
2011; Byun et al., 2013) leading to the raising of a fundamental question: why and how do
business networks survive and continue to grow (Masulis et al., 2011)? Adopting a network
strategy imposes significant challenges for firms and it is important to investigate the
benefits and expenses of business networks given the changing environment. The current
literature has extensively examined the financing advantages of business networks in
investigating the role of business networks on firms’ debt financing (Byun et al., 2013;
Mulyani et al., 2016; Manos et al., 2007; Chakraorty, 2013) and internal capital markets (He
et al., 2013; Gopalan et al., 2007; Buchuk et al., 2014). Researchers expected to find that
business networks help firms to finance but the empirical results are mixed (Byun et al.,

2013; He et al., 2013). Moreover, debt and the internal capital markets are not the only

14



aspects of firm finance. There are other important channels of firm financing such as trade
credit and working capital management. It is essential to have a more detailed and accurate
knowledge of the role of business networks on firm finance since having sufficient capital is
crucial for firms and can even determine their survival (Bridges & Guariglia, 2008; Clarke et
al., 2012). With more accurate knowledge of the role of business networks on firm finance,
firms can confidently adopt network strategies to help them to obtain finance and achieve
their organizational goals. This study expects to generate a more complete and accurate
understanding of the role of business networks on firm finance by investigating many
aspects of firm finance, constructing more inclusive networks, and using a more reliable
sample. In this way we hope to partially answer the question raised above.

Fourthly, since business networks are contextually sensitive (Adler & Kwon, 2002), it is
important to consider how institutional factors and the nature of business networks affect
the role of business networks. Many studies have investigated the role of state ownership
on network effects (e.g. He et al., 2013; Liu et al., 2016), however there remains ambiguity.
For example, He et al. (2013) suggest that the internal capital markets are more pronounced
among State Owned Enterprises (SOEs) while Liu et al. (2016) claim that the effects of
business networks are more pronounced among private firms. The role of ownership in
business networks remains an open question, which is a significant lacuna given the
importance of state capitalism in China (Lee & Kang, 2012). Thus, it is essential to study
the role of ownership on the effects of business networks. When we look at business
networks in China, we cannot neglect the role of SOEs since SOEs are often the main
players in the market (Lee & Kang, 2012). Indeed, the existence and prominence of SOEs
in the market is an important feature of the Chinese economy (Liu et al., 2016). Without
considering the role of state ownership on network effects, our understanding may be
incomplete and immature. Knowledge about the role of state ownership on network effects

helps us to achieve a more reliable and meaningful understanding. We also need to
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establish whether or not the consequences of business networks are felt more strongly by
SOEs. In this study we investigate how network composition and the financing advantages
of business networks are mediated by firms’ state ownership. In this way we hope to
achieve a more complete and reliable understanding of business networks.

Apart from institutional factors that may influence network effects, it is important to
investigate the role of how different networks work differently for firms. The nature of
business networks matters because different types of business networks can produce
different results. For example, Kuo & Wang (2015) indicate that alliance network linkages
positively affect financial leverage. However, family firms have been found to be less likely
to finance using leverage, which reduces their fixed cash flow commitments and default
probabilities (Jensen, 1986; Shleifer & Vishny, 1986; Faccio et al., 2001). Accurate
knowledge of how the nature of business networks shapes the role of business networks
will help firms to adopt a more precise network strategy enabling them to achieve their
organizational goals. Without such knowledge, firms can easily misuse network strategies
and therefore be less effective at achieving their goals. Despite the importance of having
this knowledge, the literature is relatively blank and, to the best of our understanding, there
is no study investigating the role of the nature of business networks. This study constructs
ownership networks, collaboration networks, and individual networks in order to examine
the impact of the nature of business networks.

Fifthly, as we mentioned above, business network affiliation can be a blessing or a curse
for a firm. Even though many studies have investigated the net effects of business networks,
the literature’s findings, both theoretically and empirically, are mixed concerning the
relationship between business networks and financial performance. Indeed, the benefits of
business networks can often go unrealized due to various offsetting costs (Claessens et al.,
2006; Lee et al., 2008; Carney et al., 2011). It is essential to understand the ultimate effects

of business networks, taking the benefits and costs fully into account. This will guide firms
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when they are adopting network strategies. The current state of ambiguity may lead to
confusion for firms and it is necessary to find a new perspective to clarify the effects of
business networks. Previous studies heavily focused on institutional aspects with little
academic attention being given to the management costs for firms in business networks.
This study provides an explanation of how firm performance is influenced by network
affiliation using the effects of business networks on firms’ management cost. We believe this
new approach to be superior as it considers the costs of business networks, thereby
providing a more complete and accurate understanding of business networks.

Sixthly, given the importance of business networks on firm performance, it is necessary
to understand how firm strategy may also play a part in maximising returns from network
affiliation. Many studies have investigated the performance implications of business
networks, but there is little research examining the strategies of network affiliates (Carney
et al.,, 2011). Thus, it is unclear whether a firm’s strategies can affect the relationship
between affiliation and financial performance. We have examined this in the context of firm
governance by way of its ownership concentration, with particular regard to how ownership
concentration mediating the relationship between network affiliation and firm performance
could improve our knowledge about the relationship. With an understanding of how firm
strategy can affect network effects, practitioners and academics can figure out ways to
adjust the network effects in order to achieve organizational goals.

Seventhly, prior studies have investigated the drivers of stock return volatility in terms
of fundamental factors and trading-volume based factors (Zhang et al., 2010). There are no
prior attempts to investigate the role of informal contracts, such as business networks, on
stock return volatility. Given the importance of the understanding of stock return volatility in
emerging economies (Mahender et al., 2014) and the popularity of various business
networks in emerging markets (He et al., 2013), it is essential to examine whether there is

a link between business network affiliation and stock return volatility. The two most recent
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financial crises (the Asian financial crisis in 1997 and the more recent global financial crisis
in 2008) with their concomitant shockwaves for investors and a higher degree of stock return
volatility have prompted research seeking to identify the factors that determine firms’ return
volatility. By directly linking business network affiliation and firm stock return volatility, this
study identifies the role of informal contracts between firms on firm stock return volatility.
This knowledge has important implications for firms and policy-makers as both firms and
policy-makers are sensitive to stock return volatilities.

Finally, previous studies have extensively investigated the role of business network
structure on firm performance (Chen & Xie, 2011; Sha & Zeng, 2014). There has however
been little academic focus on the effects of business network structure on stock return
volatility. Since different network structures empower firms with different network effects, an
understanding of the role of business network structure on firm return volatility is essential
in guiding firms' network strategies. Moreover, previous studies have focused on the effects
of network position (Chen & Xie, 2011) whereas we need studies that investigate a relatively
wide set of network structures to advance our understanding of network structure. This study
investigates how firm stock return volatility is affected by network structures using a
relatively wide set of network structure measures including network size, network diversity,
network position, and network dominator. With this knowledge, we are able to have a more

complete understanding of the effects of network structure.

1.2 Research questions and objectives

Given the limitations and gaps mentioned above, this research aims to outline business
networks among firms and investigate the consequences of these business networks. As
firms are embedded in complex relations which constitute their networks, it is important to
have a comprehensive understanding of these business networks. Moreover, it is essential

to know the impacts of these business networks for firms. As business networks are
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particularly prominent in the emerging economies, it is critical to find an explanation for firms’
motivations to affiliate into business networks. This study aims to explain firms’ network
choice by examining the benefits of business networks for firms. After reviewing the benefits,
this study further investigates (i) the cost of business networks and (ii) the market response
for firms in networks, to generate a complete understanding of the effects of business
networks.

This research formulates several research questions to generate a thorough knowledge
of business networks and their consequences. (1) What are the features of business
networks in China and how they are evolving over time? (2) Do networks help firms to obtain
finance? (3) What is the relationship between business network affiliation and firm
performance, and how does concentrated ownership affect this relationship? (4) What are
the effects of business network affiliation and network structure on firm stock return volatility?

Through these research questions, this research expects to shed light on business
networks and their consequences. More specifically, this research attempts to achieve the
following objectives.

(1) Identify and disclose important connections among firms to capture the way in which
business networks underlie the national economy.

This study sets out to construct business networks that capture only the important
relations among firms. We use related relations to define business networks, i.e. relations
that either control or significantly influence firms’ policy and decision-making (Michele, 2013).
We believe that this approach is superior compared with the definitions used in prior studies,
such as alliance networks (Gulati, 1998) and business groups (He et al., 2013). Our
definition excludes connections that have less significant influence over network members
and includes many relations that are widespread in the market. The completeness of this
definition provides excellent coverage of ownership relations, collaboration relations, and

relations derived from key individuals. The definition is superior at capturing business
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networks generally in the market.

(2) Outlining and presenting the features of business networks and their dynamics

This study constructs business networks using related relations from 1997 to 2011 to
achieve a complete understanding of business networks in the market. We adopt a
quantitative method to describe the features of business networks and their dynamics with
regard to industry sector and ownership, which is not something that has been previously
seen in the literature (Li et al., 2014). Through a systematic descriptive analysis of business
networks in China, this research discloses the features of business networks, business
network composition, and some individual network features of business networks in China.
This study also visualizes business networks and their dynamics to have a more direct
understanding by using network analysis software.

(3) Explaining why firms choose to be involved in business networks

This study partially contributes to the question about the prominence of business
networks by investigating the effects of business networks on firms’ access to financial
resources, particularly in an environment of improved institutions and increasingly reported
adverse effects (Singh & Gaur, 2009; Byun et al., 2013). Based on the network definitions
we constructed, this research investigates the role of business networks in firms’ debt
financing, access to trade credit, working capital management, and cash sufficiency to
provide evidence that firms in business networks gain advantages in financing. It helps to
explain the benefits of business networks in the changing environment and helps firms to
choose an appropriate network strategy.

(4) Explaining how the financing advantage for firms in business networks is affected
by institutional factors and the nature of business networks.

This study further investigates the role of institutional factors and the nature of business
networks in the relationship between network affiliation and firms’ access to financial

resources. This enables us to have a comprehensive understanding of the financing
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advantages of business networks for affiliated firms. The importance of state capitalism in
China and the mixed results of the role of business networks for SOEs motivated a further
study that looks at how state ownership affects the role of business networks in firms’ access
to financial resources. As network effects are contextually sensitive (Adler & Kwon, 2002),
the nature of the business network is relevant since different networks may have different
network effects. By examining how SOEs and the nature of the business network shape the
effects of business networks on firms’ access to financial resources, this research generates
an improved picture of business networks’ financing advantage for firms.

(5) Examining the net effects of business networks on firm performance and explaining
how business networks affect firm performance.

To obtain the net effects of business networks, this study investigates the relationship
between business networks and firm performance with regard to profitability. Given the
mixed results in the literature about the performance implications of network affiliation, the
effects of business networks on profitability deserve additional investigation. However, this
research goes further by investigating the effects of business network on firm performance
with reference to firms’ management costs. We are therefore able to explain in more detail
how business networks affect firm performance.

(6) Identifying the effects of ownership concentration on the relationship between
business networks and firms’ management cost as well as firm performance.

This study continues to research the relationship between business networks and firm
profitability, and the relationship between business networks and firms’ management cost,
by examining how concentrated ownership can mediate the effects of business network
affiliation on management cost and firm performance. Understanding how ownership
concentration helps firms to manage the cost of affiliating to business networks
complements our understanding of business networks. It also has strong managerial

implications for guiding firms in managing business networks.
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(7) Investigating the market response for firms in business networks

To investigate the market response for firms in networks, this study examines the
relationship between network affiliation and firms’ stock return volatility. As firms are
increasingly involved in business networks, they become exposed to other network
members and this may affect firms’ stock return volatility. Previous research findings in this
area have been ambiguous. Given the importance of firm stock return volatility and the
prominence of business networks in the emerging economies, research investigating the
role of business networks on firm stock return volatility is essential. Moreover, by
investigating how network structures affect firm stock return volatility, we can achieve an
improved understanding of business networks as well as of stock return volatility. Our
research has important implications for firms seeking to attract investors since firms can use
our findings to steer their strategy towards their investors’ tolerance of risks. An
understanding of the relationship between business networks and firm stock return volatility

also has strong implications for policy setting.

1.3 Data and methodology

We employ CSMAR (China Stock Market & Accounting Research) database and
Datastream database. In this study we use the data to identify business networks, key
financial indicators, and stock prices of listed companies in China. The data spans from
1997-2011. In total, five datasets are used, namely: listed company related party information
data; listed company related party transaction data; listed company financial indicator data;
listed company governance data; and listed company stock price data. The first two datasets
are used to construct business networks using related relations. We use the data to
generate network information for listed companies, we then merge this data with the
remaining three datasets respectively to build the data used in each chapter. Using these

data, we have outlined the characteristics and dynamics of business networks in China, and
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further investigate the consequences of these networks on firms’ financing, performance
and return volatility.

We use listed company related party information data, listed company related party
transaction data and listed company financial indicator data to identify the business
networks among listed companies and to outline the networks’ characteristics and dynamics.
Using several measures developed by previous network studies, we outline characteristics
at both network level and firm level. We look at network size, network density, average
degree, centrality, and structural holes, and use network analysis software to analyse the
networks. We use summary statistics of network variables by industry and ownership type
during the period to generate an improved understanding of business networks and their
dynamics, which provide the background to the remaining chapters.

Taking this knowledge of business networks and their dynamics in China, we further
investigate the impacts of business networks on firms’ access to financial resources. By
employing listed company related party information data, listed company related party
transaction data, and listed company financial indicator data, we can model the effects of
business networks on firms’ access to debts, trade credit, working capital management, and
cash sufficiency using a micro-econometrics modelling approach. The models are estimated
using fixed effects, which are widely employed in the literature. To control for potential
endogeneity, we control for endogenous treatment effects. For robustness checks, several
alternative measures of the dependent variable as well as explanatory variables are used
to provide extra comfort for the findings. We also control for cross-sectional dependence to
provide confidence that our results are reliable.

After nuancing the benefits of business networks, we further examine the relationship
between business networks and firm performance, and investigate how ownership
concentration affects this relationship. Using listed company related party information data,

listed company related party transaction data, listed company financial indicator data, and
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listed company governance data, the study models the impacts of business network
affiliation on firm performance and firms’ management cost. Moreover, by investigating the
interaction effects of business networks and concentrated ownership, this work investigates
the mediating effects of concentrated ownership on the relationship between business
networks and firm performance as well as on firms’ management cost. The literature and
data structure suggest fixed effects to estimate these models. We also provide extra comfort
for the results by using alternative measures of firm performance and ownership
concentration and controling for cross-sectional dependence.

Finally, this study investigates the relationship between business networks and firm
stock return volatility. Adopting listed company related party information data, listed
company related party transaction data, listed company financial indicator data, and listed
company stock price data, we model the effects of business networks on firm stock return
volatility and estimate them using fixed effects. Three measures of firm stock return volatility
are constructed in order to provide confidence in the results. To control for the potential
endogeneity problem, dynamic GMM is used to provide additional comfort for the results.
We also control for cross-sectional correlations to provide additional confidence for the

results.

1.4 Preview of findings

First of all, we constructed business networks via related relations among listed
companies in China. We examined the characteristics and dynamics of these business
networks. We found that the number of firms in business networks has expanded
considerably during the study period. Notably, the development of business networks in
China is uneven and is shaped by the development of its economy. Firms in major industries
and SOEs are actively involved in the process. Moreover, we provide new insights into the

debate of “the state advances and private retreats.” Regarding network perspective, we note
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that SOEs are expanding their influences through network size and network centrality while
private firms are relatively stalled or even shrinking.

Based on the network constructed, this research investigated the role of business
networks in firms’ debt financing, access to trade credit, working capital management, and
cash sufficiency. The empirical results suggest that firms in business networks have superior
access to long-term debts, short-term debts, and trade credit; they also have more efficient
working capital management and sufficient cash for investment. Moreover, we find that the
effects of business networks are mediated by institutional factors, the nature of business
networks, and network structure. Evidence shows that SOEs in business networks have
better access to debts and trade credit while non-SOEs in networks have more efficient
working capital management and sufficient cash. Among ownership networks, collaboration
networks, and individual networks, individual networks have the largest marginal effects
while collaboration networks are less significant in influencing firms’ access to financial
resources. A central network position and tight network structure are both positively related
to firms’ access to financial resources.

By investigating the relationship between business networks and firms’ management
cost as well as firm performance, we find that business networks affiliation is negatively
related to firm performance. The empirical analysis suggests that firms in business networks
experience higher management cost. Across the three types of business network,
ownership networks and collaboration networks are found to have significant influence over
firm performance in terms of profitability and firms’ management cost. Concentrated
ownership is found to significantly affect the relationships between business networks and
firms’ performance and management cost. Central network position is negatively related to
firms’ performance and the presence of structural holes is positively related to firms’
performance.

Finally, this study inspects the effects of network affiliation and network structure on
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firm stock return volatility. We find that firms in business networks are more volatile than are
free-standing firms. Additionally, the results show that network size and network diversity
exhibit an inverted U shape relationship with firm stock return volatility. The central position
is positively related to firm stock return volatility while the intermediate position is negatively
related to firm stock return volatility. Moreover, we also find that firms in SOE dominated

networks are more volatile than those not.

1.5 Structure of the thesis

The thesis reports the characteristics and impacts of business networks using China as
the empirical setting. The whole thesis consists of six chapters with the first chapter
introducing the motivations for research, the research questions, the methodology and main
findings. In the next chapter, we provide an overview of business networks in China to
outline the dynamics and features of business networks. This chapter is descriptive in nature
to give a background for the empirical studies that follow. The third chapter investigates the
role of business network affiliation on firms’ access to financial resources. This chapter
outlines the potential motivations that prompt firms to participate in networks. The fourth
chapter examines profitability, the management costs incurred by firms in business networks,
and how concentrated ownership can mediate network effects. The fifth chapter inspects
the impacts of business network affiliation and network structure on firm stock return volatility,

and the sixth chapter concludes.
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Chapter 2 Business networks in China
2.1 Introduction

China has achieved rapid economic growth and since 2011 has been ranked second only
to the U.S. (Ling & Li, 2012). After it introduced economic reform, its economy started to take
off, and according to World Bank figures, its GDP increased to $11.199 trillion in 2016. It is in
a special position because it is an emerging as well as a part transition economy (Peng et al.,
2008). In 1992 China started its economic reforms at the firm-level and introduced several
significant changes, such as transferring state-owned enterprises (SOEs) into private
ownership. The aim was to privatize SOEs to maximize profitability, improve efficiency, and
increase managers’ decision-making autonomy (Chen et al., 2008). However, SOEs
maintained ultimate control of the economy. This situation constitutes what the authorities call
a socialist-market economy (Lin & Zhu, 2000). The uniqueness of China’s economy has
attracted ongoing interest into the underlying factors behind its rapid growth.

During China’s institutional transition, Chinese business became widely known for its
extensive use of guanxi (a Chinese word for connections) and network strategies (Ren et al.,
2009). Formally, guanxi refers to the dynamics of personal exchanges inside and outside a
social network (Parnell, 2005). It comprises relational connections and links between
individuals and groups (Lau & Young, 2013). In this study, we define business networks as
inter-firm networks. Business networks in this study is a set of firms connected by a certain
types of guanxi. The importance of guanxi for business in the Chinese economy are broadly
acknowledged (Li et al., 2008; Li & Zhang, 2007; Lau & Young, 2013). Firms are heavily reliant
on guanxi to gain a competitive advantage (Li & Zhang, 2007). The concept is deeply
embedded in China’s culture and helps firms to mobilize complementary resources by bridging
different networks and even potentially negotiating between competing networks (Peng & Luo,
2001). While the current literature heavily focuses on the importance of guanxi, there has been
limited academic focus on the mechanics of the underlying configuration of China’s network
economy (Ren et al., 2009).

As China continues its economic reform, guanxi utilization is increasingly extensive at the
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firm level, which reflect networks among organizations (Peng & Luo, 2001). The literature
mainly discusses guanxi at a personal level (Lau & Young, 2013; Peng & Luo, 2001),
disregarding the firm-level guanxi that is crucial to promoting the development of business
networks. In this study, business networks are firms with guanxi relationship as guanxi is a
broader concept. It consists of various types of relations and links (Lau & Young, 2013).
However, firms with guanxi relationship do not necessarily constitute business networks
mentioned in this study as we do not take all guanxi relationships to construct business
networks in this study. The business network in this study is a narrower concept as it only
involves firms and some related relations. We only account for those reliable and stable
relations such as parent, subsidiary relations to construct a representative business network.
There are studies that define business networks using informal guanxi among firms, such as
the CEO’s friendship network (El-Khatib et al.,, 2015). We argue that these informal
relationships among firms are less reliable and vulnerable to changes. For example, both a
firm’s CEO and his/her friends may change at any time. In our study we capture firm-level
relationships that are more transparent and contractual (official and verbal), which will be
discussed later in the next section. We believe that these relationships are more helpful in
constructing business networks and generate reliable understanding of business networks.

As was outlined in the first chapter, the importance of guanxi in China was such that the
Chinese economy has been referred to as a relationship economy. China’s inter-organization
networks are important components that make up the relationship economy. Without a
thorough understanding of the configuration of business networks, our understanding of
China’s economy is incomplete.

Business networks are particularly important for firms in emerging economies such as
China’s where the institutional environment is relatively weak and the market is imperfect
(Achrol & Kotler, 1999; Jia & Wang, 2013). In an underdeveloped market, business networks
are associated with superior information processing and flexible monitoring (Achrol & Kotler,
1999), both of which appeal to business units. Business networks help affiliates to reduce

transaction costs and peer uncertainty (Achrol & Kotler, 1999). Moreover, as suggested by the
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resource-dependence theory (Hillman et al., 2009), networked firms tend to release constraints
and obtain access to key resources such as expertise, finance, and advice. Establishing
relationships with other organizations enables the focal firm to access external resources.
Business networking strategies are extensively used by business units to overcome market
failure (Leff, 1978). Literature has documented the positive role of business networks in helping
firms to gain scarce resources, foster firm growth, and achieve competitive advantage (Li et
al., 2008). Many empirical works have demonstrated that network connections increase firm
performance in China and other emerging economies (Peng & Luo, 2000; Li et al., 2008).
Consequently, it is important for academics and practitioners to have an accurate
understanding of business networks within the market, particularly in emerging economies.

It isn’t just the business units that have embraced business networks. Since 1987, the
state has signaled its favor for various business networks such as business groups (Carney et
al., 2009). In 1991, the national trail group was established to share resources and protect
them from competition (Nolan, 2001). Business networks have assisted in the development of
the national economy and have significantly contributed to it. Sha & Zeng (2014) suggests that
over 50% of China’s listed companies are involved in cross-shareholding networks. Yiu et al.
(2005) find that business groups have contributed over 60% of the nation’s industrial output.
Many studies have indicated the prominence and significance of business networks (Peng &
Heath, 1996; Peng & Luo, 2000; Park & Luo, 2001). Understanding China’s business networks
aids knowledge of the country’s economy and its capitalism (Ren et al., 2009; Aguilera, 1998).
Thereby, it is necessary to study business networks to have a better understanding of the
country’s economic achievement.

Given the importance and popularity of business networks in the practice of business in
China and other emerging economies, a thorough understanding of them is crucial. Even
though there are many studies investigating business networks in China, there are knowledge
gaps and limitations which may impede our understanding of business networks. First,
previous studies have used relatively vague definitions of business networks, which limits our

understanding of the configuration of such networks in the economy. Business groups (e.g.
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Carney et al., 2009), collaboration networks (Wu et al., 2010), interlock directorship networks
(e.g. Renetal., 2009), trading networks (Cohen-Cole et al. 2014 ) are popular networks studied
in the literature. However, the definitions of each of these business networks have limitations.
The studies are either concerned with very narrow types of relationships, or they investigate
weak connections. The limited definitions fail to generate a representative sample of business
networks in the market. Further, the results generated may be less than reliable as network
effects are contextual sensitive (Adler & Kwon, 2002). A broad definition that incorporates
critical and popular connections between firms is necessary for a reliable understanding of the
configuration of business networks. We expect to contribute to the literature by proposing a
new approach to constructing business networks, which is to define business networks using
related relations. A related party is an agent that controls or significantly influences the listed
company’s policy and decision-making (Michele, 2013). Our definition of business networks
provides us with a more representative sample and consequently helps to generate a complete
and reliable understanding of business networks.

Additionally, due to data limitation, it is arguable whether the findings about business
networks are reliable. The emerging literature about China’s business networks largely relied
on the examination of individual network structures in a cross-sectional setting (e.g. Chen et
al., 2011; Sha et al., 2014) while failing to comment on the dynamics of business networks.
Thus, a study that explores the whole network structure over a period of years is necessary to
enhance the understanding of the network economy and its evolution. Burt (2002) suggests
that 90% of the relationships between counterparties disappear in a year. As business
networks evolve all the time, trying to understand them statically leads to incomplete or even
biased findings. Therefore, it is important to study them dynamically by using panel data to
investigate them. In this study, we construct business networks from 1997 to 2011, and analyze
the dynamics of business networks; this gives us a thorough understanding of business
networks in China. Our grasp of the features and dynamics of business networks in China also
potentially contributes to the relatively under-studied area of business networks generally,

including the causes of and motivations for joining in this type of networking activity (Lockett
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et al,, 2012).

Moreover, prior studies (e.g. Wu & Lou, 2010; Schilling & Phelps, 2007) primarily rely on
samples that are either relatively small or are limited to specific industries. Thus, the
knowledge generated may be less representative. Consequently, a complete understanding of
inter-organizational networks among Chinese firms at the national level is needed (Ren et al.,
2009). Firms do not all network in the same way; some may remain largely isolated, others
may cluster in separate alliances or the network may have a core-periphery structure.
Understanding the structure of the firms’ networks is of particular importance for policymaking
(Vitali et al., 2011). Narrow data limits the general applicability of our understanding since
business networks are contextually sensitive (Adler & Kwon, 2002). In this study, we use 15
years of panel data for companies listed on the Shanghai and Shenzhen Stock Exchanges to
investigate business networks in China.

Lastly, even though the prominent role of SOEs in China has been highlighted extensively
(He et al., 2013; Ma et al., 2006), there is no prior study that analyzes state capitalism in China
from a network perspective. Given the prominence and importance of business networks in
China (He et al., 2013; Singh & Gaur, 2009; Carney et al., 2009) and state capitalism (Lee &
Kang, 2012), it is crucial to look at the role and dynamics of SOEs in business networks. By
comparing the roles of SOEs with those of private firms in business networks, we can gain an
improved understanding of state capitalism in China. Since state capitalism is an important
feature of China’s economy, this study helps to generate an improved understanding of China’s
economic achievement.

In this chapter, we are going to construct listed company networks using related relations
in China, and investigate the features and dynamics of these networks. Using data from 1997
to 2011, we expect to reveal the configuration of business networks in China and shed light on
its state capitalism. By describing business networks at the individual and network levels, we
are able to generate a thorough understanding of the characteristics and dynamics of business
networks. This knowledge gives us a degree of background information, and contributes to an

understanding of the impact of business networks on the economy and elsewhere, which will
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be examined in the following chapters.

In order to systematically understand business networks in China, we first provide a critical
review on the measurement of business networks, and outline the possible limitations of prior
studies. This is followed by the presentation of the methodology used in this study. Next, we
present our findings and discussion. Finally, the conclusion and research limitation are

presented to shed light on avenues for future research on business networks in China.

2.2 A critical review on measuring business networks

To know what a business network is, we need to first know what a network is. A network
consists of a set of actors, and the relationships that link them (Borgatti & Halgin, 2011).
Depending on the definition of relationships, researchers can investigate different types of
networks. For example, social networks refer to networks connected through social relations
that include social obligations, kinship obligations, or a past relationship with social entities
(Granovetter, 1985). The researcher must therefore start by defining the network to be studied
by choosing a set of actors and relations (Borgatti & Halgin, 2011). In this study, we describe
business networks as inter-firm networks.

In general, there are two categories of relations: state relationships and event
relationships (Borgatti & Halgin, 2011). State relationships have continuity over time and an
open-ended persistence (Borgatti & Halgin, 2011). Kinship relations and role-based relations
are examples of state relationships. In contrast, event relationships have a discrete and
transitory nature and we can enumerate them over periods of time (Borgatti & Halgin, 2011).
Examples of event relationships are transactions and e-mail exchanges. Event relationships
are widely researched since the data are easy to collect. As technology advances, the study
of state relations has increased.

Since firms in the market operate in complex business relationships, there are many types
of business networks among firms, which vary depending on the definition of relations. An
increasing number of networks studies have explored various inter-firm networks, such as

business groups (e.g. Garney et al., 2009), corporate networks via interlocks (e.g. Ren et al.,
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2009), cross-shareholding networks (e.g. Li et al., 2014), and alliance networks (e.g. Wu et al.,
2010). In this section, we are going to briefly discuss some of the most studied networks and
outline the strengths and weaknesses of their definitions.

Business groups refer to “a set of firms which, though legally independent, are bound
together by a constellation of formal and informal ties and are accustomed to taking
coordinated action” (Khanna and Rivkin, 2001). Business groups are widely investigated,
particularly in emerging economies where they have a prominent role in filling institutional voids
(Khanna and Palepu; 1997, 2000). However, this definition may vary in different contexts.
Business group studies in China usually take the definition issued by the National Statistics
Bureau of China: namely, a set of legally independent firms that are partly or wholly owned by
a parent firm or registered as affiliates of that parent firm (Lee et al., 2012). Using different
definitions of business groups causes problems when comparing results across countries.
Clearly firms in business groups as defined in China connect through ownership. Resource
and information sharing are effective and efficient in these networks since ownership ensures
if not direct control then at least significant influence. However, this business group definition
naturally excludes many relations that also have significant influence, for example, partnership
relations. The definition is limited to a sole type of relationship, which is ownership, and means
that the research findings may not be transferable to other more generalized types of business
networks.

Listed company cross-shareholding networks are networks of listed companies connected
by holding shares in each other's companies (Sha & Zeng, 2014; Li et al., 2014). In this
definition, listed companies create stock-holding links to other listed companies. However, the
definition is weak because it also includes listed companies that are linked through owning
only a tiny number of shares of the other listed companies. Without significant ownership, the
listed company cannot have significant influence over the connected listed company. The
definition therefore may include many superfluous actors and relations with highly inefficient
information or resource sharing, or mobilization. Study of these actors and relations is

meaningless since they have little influence over each other. Moreover, as the definition is
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associated with ownership, it naturally excludes more meaningful connections that fall short of
ownership. By and large, this definition of business networks may include some weak
connections and exclude more relevant and widespread connections, which will bias our
understanding of business networks in general.

Listed company interlock directorship networks are defined as those listed companies that
share at least one board-level director (Chen & Xie, 2011, Li, 2012). It is a commonly seen
network, defined via key individuals. In listed companies issuing A shares in China in 2007,
over 84% of them had interlocking directors constituting corporate networks (Lu et al., 2009).
Another form of business networks is the CEO network. These are networks of firms with
connected CEOs (El-Khatib et al., 2015). This is a particularly weak form of connection since
the key individual may leave the firm at any time and may in any case be less than influential
within the organization. For example, the press and public criticize some independent directors
of listed companies in China for not actively working in the company and merely taking up a
seat on the board (Chen et al., 2011). They may not therefore effectively link firms together.
The grouping is theoretically useful in that it captures many firms in networks; however it can
have little practical impact if the many alleged connections do not actually have a significant
influence on each other. Further, since only key individuals come under the CEO umbrella, the
definition excludes many important relationships between firms and this may constrain our
understanding of business networks in general.

Trading networks are defined as companies linked by at least one shared transaction
(Cohen-Cole et al., 2014). These transactional networks are a form of event relationship.
Networks defined through trading can capture many actors, generating a whole picture of
business networks. However, as transactions are discrete, these relationships are not stable.
Consequently, it is less likely that all the firms in these networks have significant influence over
each other.

Production facilitators such as suppliers, distributors, and other institutions form
production networks (Wu et al., 2015). A typical example of a production network is a supply

network formed via integrated supply and production systems (Bezuidenhout et al., 2012).
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These networks capture relations in the production process and assist our understanding of
production. However, it excludes relations outside of production, and includes many
insignificant relations. For example, a firm that is party to a joint venture may be excluded from
its collaborator’s network because it does not participate in the firm’s production system. Such
networks are beneficial to the understanding of production but are less effective at capturing
business networks in general. An understanding generated from production networks may be
less reliable or even biased when applied to general business networks because of the
contextual nature of network effects (Adler & Kwon, 2002).

Alliance networks are established through strategic alliances, which is a commonplace
type of connection among firms in practice (Wu et al., 2010). As firms form and maintain
partnerships with each other, they weave a network of relationships (Schilling & Phelps, 2007).
This is one of the most studied forms of network, and captures widely seen relationships
between firms. However, even this is an imperfect definition since it may include many weak
relations as alliances, including many informal connections (Wu et al., 2010). The
understanding of business networks generated from alliance networks is not sufficient.

The definition of business networks varies significantly. Previous definitions either include
unnecessary actors or exclude important relations; both constrain our understanding of
business networks in general. Such weak or incomplete definitions of relations hamper
research. We need a new definition of business networks; one that will ensure effective and
efficient resource mobilization and information sharing and will capture business networks in
general. It needs to capture all important relations as well as relations across different
dimensions.

An additional issue for previous studies is the constraint in measuring business networks
due to data limitation. Many studies use surveys and interviews (e.g. Lee & Jin, 2009; Wu,
2015) to identify the origins of business networks and the implications of these networks. The
sample size tends to be small, around 300 firms, and the use of seven-point Likert scales
carries a high degree of dependence on interviewees’ personal feelings. These shortcomings

would constrain the ability of such network studies to reveal the underlying picture of China’s
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business networks (Ren et al., 2009). Additionally, prior studies normally investigate business
networks in China in specific sectors, such as the manufacturing industry (e.g. Wu, 2015;
Carney et al., 2009). As network effects are heavily reliant on the contextual environment (Adler
& Kwon, 2002), it is debatable whether these studies can be representative.

Apart from the data used, previous studies researching business networks use either
surveys or reported data to assess the firms’ network affiliation status. For example, business
group affiliation information provided by He et al. (2013) and Singh & Gaur (2009) come directly
from the China Securities Regulatory Commission and PROWESS databases respectively.
Since each database has its own definition of network affiliation status, this is reflected in the
two studies. While He et al. (2013) use the same definitions as Lee et al. (2012), Singh & Gaur
(2009) adopt the definition described by Khanna & Rivkin (2001). The use of different
definitions challenges the comparability of the results.

Furthermore, most studies investigate networks over a period of one year so they fail to
comment on the dynamics of these networks (e.g. Li et al.,, 2014; Wang, 2008). As we
mentioned above, business networks are evolving all the time. Attempting to understand
business networks without taking into account their dynamics may not provide a sufficient and
reliable understanding. It is therefore essential to have panel data to study the dynamics of
these networks. Some studies (e.g. Li et al., 2014; He et al., 2013) used panel data to explore
the characteristics of China’s business networks but, due to the availability of the data, they
only can observe networks over a period of around six years and most of the studies’ data
have an endpoint of 2007, which makes the studies relatively old.

In summary, business networks studied in the literature have certain limitations that call
for an improved definition and network construction. In order to capture the configuration of
business networks, a quantitative presentation of business networks is necessary (Li et al.,
2014). It is important to have a dynamic understanding of business networks that takes their

evolution into account.

2.3 Methodology
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2.3.1 Definition of business networks

As we discussed above, the definitions of business networks used in prior studies are
insufficiently strong or complete for us to have a thorough understanding of business networks
in the market. It is essential to have a more generalized definition that covers all important and
popular connections and enables us to capture firms and relations. A good definition of
business networks should, first of all, include all important relations and exclude those
connections that can have little influence on their counterparts. Strengthening the definition
enables us to establish business networks that consist of network members who have
significant influence over each other, ensuring that information and resources flow efficiently
and effectively. Additionally, the definition should incorporate relations from different
dimensions. The definition should include various types of relations that are seen in practice
in the market. An understanding of the topic that has been generated in this way will have
general applicability.

In order to fill the gap in the literature, this study proposes a new approach to defining
business networks, which is to construct business networks using related relations. As defined
by Michele (2013), a related party is an agent that controls or significantly influences the listed
company’s policy and decision-making. We argue that the firms who participate in the business
networks that have been formed by related parties experience more effective and efficient
resource mobilization and information-sharing when compared with the firms in other networks
and those firms that do not participate in any networks. This is because the definition of a
related party is associated with either control or significant influence. Related parties and
related relations are defined as important actors and relations for listed companies. Our
definition by its nature excludes actors and relations that carry little influence, such as
companies with very few shares in listed companies. Moreover, related relations includes
relations of varying types, the only criteria being that they are associated with control or
significant influence. Unlike previous studies that only captured some relationships such as
alliances, this definition includes many relationships that are widely seen in the market such

as ownership relations, collaboration relations, etc. We argue that defining business networks
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via related relations captures various important connections in the market that are a good
miniature of business networks at national level. Investigating business networks via related
relations gives a more complete and accurate understanding of the national economy.

Moreover, when we examine the literature on business networks we see a focus on
various relations. With regard to the state relationships investigated by scholars, there are
three broad types of business networks. These are ownership networks, collaboration
networks and individual networks. Ownership networks are firms connected by sharing the
same ownership, and include business group and listed company cross-shareholding networks.
These networks are widely studied in the literature (Lee et al., 2012; Garney et al., 2009;
Khanna and Rivkin, 2001; Sha & Zeng, 2014; Li et al., 2014). Collaboration networks are firms
linked by collaborations, for instance, alliance networks. These networks widely exist in the
market and are very common forms of business network. Individual networks are firms
networked through key individuals, for example, interlock directorship networks. These three
broad networks are widely seen in the market. However, prior studies mainly examine only one
type of business network without comparing it to the others, and nowhere in the literature are
the differences between these networks explored. In this study we examine these three types
of business network in order to have a better idea about business networks in China, and most
particularly about how the networks are different from each other. In this research, we also
define ownership networks, collaboration networks and individual networks to capture the
effects of the nature of business networks.

As our definition includes many relations that have already been investigated, it leads to
greater comparability. Relations can be categorized into one of 3 broad types enabling us to
compare the results generated across different types of networks. For example, we can
compare the results of our collaboration networks to those obtained for the alliances studied
in previous research. Using a complete range of relations heightens the potential comparability
of our results.

Related parties of listed companies are often seen in research on listed company related

party transactions (e.g. Cheung et al., 2009; Chen et al., 2009). These transactions are widely
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observed and studied. However, to the best of our knowledge, there is no prior study
investigating business networks formed through related parties. By examining related parties
through the lens of a network perspective, an improved understanding of the connections
between listed companies can be generated. We argue that defining business networks via

related relations contributes to a more in-depth understanding of business networks in general.

2.3.2 Data

The study focuses on networks among listed companies in China for three main reasons.
First, listed companies are big enterprises that have a considerable amount of capital. They
are important and large players in the market. As at 2013, there were 2490 listed companies
in the market, with a capitalized market value of around 23 trillion RMB (SHSE and SZSE,
2013). As China places strict requirements on corporations who want to be listed (CSRS, 1999),
all listed companies in the market are large enterprises with superior profitability. According to
the Forbes ranking of the top 2000 companies in the world, China’s top 10 firms are all listed
companies (Forbes, 2014). Thus, understanding the networks among listed companies helps
significantly to generate an understanding of networks in the whole economy. Second,
previous studies have focused mostly on interlock directorship networks and cross-
shareholding networks of listed companies (Chen & Xie, 2011; Sha & Zeng, 2014). There are
many hidden connections among listed companies that have not previously been studied.
Research that discloses these connections and generates a complete picture of business
networks among listed companies would be invaluable. Finally, listed companies are required
to publish their financial performances and regularly disclose related parties to the public. Data
are reliable and easy to access through open channels, for example from the official website
of two stock exchanges in China. In this section, we present the source and structure of our
data.

In this study, three main datasets are employed to identify network connections among
listed companies and their basic information over the period spanning from 1997-2011 in China.

The datasets are listed company related party information data, listed company related party
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transaction data, and listed company financial performance data. The first two datasets are
mainly used to identify network connections among listed companies, and the third one
provides more information on listed companies, including firm ownership. The three datasets
employed in this study are all extracted from the CSMAR (China Stock Market & Accounting
Research) database issued by GTA (Guo Tai An) Technology LTD. It is a reliable and widely
used database for research on China listed companies (e.g. Chen et al., 2009; Cheung et al.,
2009; Li et al., 2014; He et al., 2013). These datasets provide superior coverage for listed
companies in the market, which varies from 90% to 100%. Table 2.1 provides a summary of
the coverage of these datasets in each year. The population of listed companies is well
captured in these datasets. In total, there are 2482 listed companies caught in the data. The
data shows that the number of listed companies in China increased considerably from 618 in

1997 to 2346 in 2011.

<Table 2.1 inserted here>

The unique feature of these data is the availability of relations between the listed company
and its related parties. The dataset of listed company related party information provides
relationships between listed companies and their related parties. A related party is an agent
that controls or significantly influences the listed company’s policy and decision-making
(Michele, 2013). Overall, there are 11 types of relations between the listed company and
related parties classified as related relations. As suggested by the definition of a related party,
these 11 types of relations all associate with control or significantly influence over each other.
They include parent relationship, subsidiary relationship, sister-company relationship, investor
imposing joint control, investor imposing significant influence, associate company, joint venture
company, key individual related to the investor, key individual related to the manager,
enterprise significantly influenced by the key individual and other related relation. These 11
types of relations can be divided into relations with control and relations associate with

significant influence. Clearly, top 4 relations connect companies via control as major ownership
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empower control over each other. The rest relations associate with significant influence either
through minor but significant portion of ownership or influences firms’ decision making from
various aspects. Either control or significant influence enable companies connected effectively
and efficiently sharing resources and information, which contribute to a network-affiliated
advantage.

This classification method of relations is consistent with China Accounting Standards for
Business Enterprises Rule 36 - “related party disclosure.” As long as a listed company has a
relationship with another entity that belongs to one of the relationships outlined below, the listed
company should report it in their annual reports. It is a legal requirement for listed companies
to report their related parties, which provides a valuable opportunity to study relations among
listed companies. Table 2.2 below presents the explanation of the 11 relationships between

listed companies and their related parties.

<Table 2.2 inserted here>

As the table suggests, the 11 kinds of relationships are associated with a level of
ownership that can directly impose control over listed companies or they have significant
influence to the extent that it indirectly affects listed companies’ operating and decision-making.
Where the parties in such a relationship maintain associations that are strong enough to allow
them to influence each other, this contributes to the establishment of network connections. As
the related parties of listed companies can influence or even determine listed companies’
decision making, the relations classified as ‘related’ are all important relations. The definition
de facto excludes those relations that have little impact on each other. By broadening the
definition in this way, we take into account many previously disregarded important actors.
Moreover, by incorporating the many various definitions of business networks, our construction
of business networks is more likely to be able to be generalized and the findings are closer to
the truth. The relations we examine are all commonly seen relations among firms; this makes

our definition more complete and closer to reality. The inclusion of relations from different
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dimensions also helps us to have a more generalized understanding.

The 11 types of relations can be further divided into three groups. As we mentioned above,
state ties can be broadly grouped into ownership ties, collaboration ties, and individual ties. As
these relations have continuity over time, we call them state ties. In order to test the effects of
these ties on different networks, they are classified as ownership networks, collaboration
networks and individual networks. Clearly, relations 1 to 5 are essentially the same, being
derived from ownership. These relations can link companies together as they share a degree
of ownership that ensures they have control or significant influence over each other. These
relations can be further divided into ownership with control, and ownership with significant
influence. Clearly, the top 4 relations are ownership with control, while relation 5 is ownership
with significant influence. Relation 6 and relation 7 are relations derived from collaborations,
and connect firms through their significant influence over each other. Relation 8 to relation 10
are relations from key individuals. These key individuals link firms and exercise significant
influence over them. The definition of our business networks naturally includes many
connections from different dimensions, which is superior to those used in the previous studies
mentioned above.

The dataset of listed company related party information offers rich information about
connections among listed companies and related parties. However, it does not provide
complete relations. We therefore employ a listed company related party transaction dataset to
supplement our first data set. This enables us to obtain comprehensive connections among
these companies. This second dataset records all related party transactions between listed
companies and their related parties since 1997. While these two datasets provide valuable
information for network construction, they do not contain information on listed company
ownership. Therefore, we further adopted listed company financial indicator data, which
contains firms’ basic information as well as their financial information. Firms’ ownership
information is based on the ultimate controller type and is classified into SOEs, private firms,
foreign firms, collectivist firms, and others. Utilizing this dataset contributes to an improved

understanding about listed company related party networks, and the role of state capitalism in
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an examination of network development.
Utilizing these data, we can construct connections among listed companies via their
related parties. In the next section, we introduce the procedures of constructing business

networks and outline the network measures used in this study.

2.3.3 Methodology of network measurement

Once we obtained relatively complete data about the relationships between listed
companies and their related parties, the next step was to construct the listed company related
party networks, and compute relevant network measures to identify features of such networks.
First, all relationship data about listed companies and their related parties (which defines the
counterparties of a relationship and the relationship between said counterparties) are
transferred into network data in order to be read in network analysis software. Network data
defines nodes and lines in a network. In network data, the names of listed companies and
related parties are coded using numbers. After the data are prepared, Pajek software is used
to construct the networks. Pajek is network analysis software that is widely used in constructing
and computing network coefficients. Once network data is input, the software automatically
recognizes connections and establishes networks. Networks data are input yearly to generate
the whole network of listed companies and their related parties in each year. In this way, we
generate 15 years’ whole networks about listed companies and their related parties.

In order to have a more direct understanding of listed companies, the next step is to
simplify the network generated above into networks that show connections solely among listed
companies. The rationale for this is as follows. First, the focus of this study is listed companies,
being enterprises with a significant amount of capital in the market. All listed companies have
capitalized 2.654 trillion yuan (SHSE & SZSE). Listed companies provide a good miniature of
China’s national economy, to which they are important contributors. In 2010, the value of listed
companies accounts more than 6% of GDP in China. Secondly, listed companies come from
different sectors and provide a better picture of firms in China than can be seen in earlier

studies that focused mostly on the manufacturing sector (Wu, 2015). Furthermore, listed
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companies include firms with different control structures, including SOEs, private firms,
collectively owned firms, foreign firms, and so on. From an examination of data on the structure
of control, we see that SOEs are major players, while the other firms are important contributors.
This is consistent with China’s economic system. Moreover, listed companies have firms of
different sizes. In 2004, the Second Board in Shenzhen Stock Exchange was opened up for
SMEs (small and medium enterprises). So listed companies are divided into large firms in the
main board and SMEs in the Second Board. SMEs have contributed over 40% of capital in
Shenzhen Stock Exchange (SZSE).

Additionally, listed companies are required to publish their information regularly to the
public. In our study we need accurate and reliable data (including corporate governance and
financial data) and listed companies therefore make good candidates. Since non-listed
companies are not required to publish their financial information, data are not available for
these firms.

Finally, we have a precedent for simplifying business networks since this was also done
in Chen & Xie (2011), Li et al. (2014).

By excluding non-listed related parties, we obtain a more direct and clear picture about
networks among listed companies. In this step, all indirect connections between listed
companies via related parties that are non-listed are replaced by direct connections. For
example, A and B are listed companies while C is a non-listed related party. If we find that A
connects to C and B connects to C, we can remove C from the picture and replace the link
with “A directly links to B”. By doing so, our networks contain only listed companies in China.
Moreover, in order to generate accurate connections among listed companies, we use the
number of lines between a specific pair of listed companies to get a sense of the number of
channels through which these two listed companies are connected. For example, if listed
companies E and F both have common third parties G and H as their non-listed related parties,
there would be two lines between these two listed companies to reflect that there are two
potential channels that can connect them. This consideration of the number of lines that exist

between each pair of listed companies contributes to a more accurate computation of network
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parameters.

The identification of ownership networks, collaboration networks and individual networks
follows the same procedures as for the general networks. Previous studies used reported
affiliation or survey affiliation (Singh & Gaur, 2009; Manos et al., 2007; He et al., 2013). We,
on the other hand, adopt network perspectives to construct business networks among listed
companies and we identify their network affiliation status through the network established. We
believe that this method is more objective and leads to findings that can be generalized, making
it superior to the methods used previously.

Once we have constructed the business networks, the next step is to compute key network
measures to capture the network’s features. Our first measure, network size, refers to the
number of members of a network (Nooy et al., 2005). Firms in big networks encounter more
resources, which can enhance corporate performance (Soh, 2010; Liao & Welsch, 2005). We
compute two levels of network size. The first is the number of whole networks per year, and
the second is the number of components per whole network. A component is a sub-network in
which all members can reach each other through certain paths. As each whole network is
composed of many sub-networks, it is essential to identify the size of each sub-network for a
comprehensive understanding of the composition of the whole network and the features of
individual networks. Since individual networks are the main theme of our study we next
compute companies’ network positions based on the individual networks that listed companies
engage in.

Centrality is a measure of the virtual position of an individual network member in their
networks. There are several measures of network position and centrality is one of the most
used ones to capture how central a firm is in its networks. Degree centrality and betweenness
centrality are widely used in prior studies (Chen & Xie, 2011). We calculate these centralities
using the following equations:

(1) Degree centrality

DC; =2,
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where [;; means a connection from firm i to firm j.

(2) Betweenness centrality
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where gj, means the number of shortest paths from firm j to firm k; g, (i) refers to the

number of shortest paths from firm j to firm k through firm i.

Degree centrality is defined as the number of direct contacts that a firm has in the network
(Wang et al., 2014). Uzzi (1997) suggests that the number of connections that a node has
made determines the information and resources that are available to use, filter, or recombine,
which in turn increase the potential for extracting value from the network.

Betweenness centrality, another much used centrality measure, refers to the overall
control that a firm has over the paths of other firms (Nooy et al., 2005). Freeman (1979)
suggests that companies can influence the network by controlling or distorting the information
flow and that this is another form of central positioning. Maintaining a central network position
brings a listed company greater access to resources and information (Ahuja, 2000). Evidence
suggests that listed companies that occupy central network positions achieve better firm
performance (Chen & Xie, 2011). Both of the two measures are calculated using Pajek
software.

Furthermore, we employ structural holes to measure the tightness of such networks.
According to Burt’s (1992) structural holes theory of social capital, actors’ ego networks with
more structural holes can receive more non-redundant information, which in turn provides the
focal actor with superior capability for performing better. A structural hole is a feature of ego
networks and an ego network is the cloud of nodes surrounding a given node, along with all
the ties among them. Structural holes measure the freedom of association within networks
using aggregated constraints of individual nodes in a network. It is argued that the higher the
number of aggregated constraints, the less opportunity there is to broker (Nooy et al., 2005).

(3) Aggregate constraint
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where P;; means the proportional strength of the tie from firm i to firm j.

The aggregated constraint is used to measure an individual’s structural holes in a network,
the higher the aggregate constraint, the less freedom for the individual to withdraw from
existing ties and explore structural holes (Nooy et al., 2005).

Regarding cohesion of networks, density, average degree, and component analysis are
useful tools for understanding the features of the whole network. Macro patterns of a network
play a significant role in understanding network effects (Jackson, 2014).

(4) Network density
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where L refers to the number of lines in a network; g means the number of actors in a
network.
(5) Average degree
AD = ZiZinj/g,
where X;; is a connection from firm i to firm j; g is the number of actors in a network.
Network density is critical in determining the diffusion of network effects. The density of a
network is the number of lines expressed as a proportion of the maximum possible number of
lines (Nooy et al., 2005). However, as density is inversely related to network size, it is not
feasible to compare density measures across networks of different sizes. To do this, we use
average degree whereby we measure network cohesion as compared between networks of
different sizes (Nooy et al., 2005). Denser networks in terms of average contacts per node can
produce more extensive diffusion. Moreover, component analysis could provide an
understanding of the distribution of individual sub-networks in the whole network, which can

enhance knowledge about the entire network.

2.4 Results and discussion
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In this section, results are reported in 4 sections and followed by a discussion section.
Firstly, a whole network analysis is presented to provide an overview of business networks. It
is followed by network composition analysis, showing what kinds of firms are more likely to be
networked. After that, an individual network analysis is presented, which outlines firm-level
network characteristics. The next section discusses the role of state ownership to provide an

in-depth analysis of China’s state capitalism. Finally, a discussion section is presented.

2.4.1 Whole network analysis

We have two layers of whole networks. One layer contains networks consisting of all listed
companies and non-listed related parties, and the other one is limited to networks of listed
companies only. The first layer of the whole network provides some insights about network
evolution. The second layer of the whole network gives a more direct understanding of network
connections among listed companies. However, as we do not have data for non-listed
counterparts, the main focus of this study is the second layer of networks. In this section, both
layers of the whole network are presented and analyzed through a consideration of certain
network features.

Table 2.3 below shows the characteristics of the whole network consisting of listed
companies and their related parties. Clearly, network size increased significantly during the
research period: from 4,922 in 1997 to 45,747 in 2011. In terms of density, which represents
the proportion of actual links in a network to the number of possible connections in the network,
it was 0.00035 in 1997 and 0.000043 in 2011. However, it is meaningless to compare these
figures as network size increased significantly during the period. Another density measure,
average degree, suggests that the average connections per node stably increased from 1.75
in 1997 to 1.99 in 2011. Members of a denser network are likely to have more contacts than
those in a low-density network. Thus, information and resources are expected to flow more
freely among members in denser networks (Scott, 1992). The component distribution of the
whole network suggests that listed companies and their related parties became increasingly

involved in multiple sub-networks. The number of components and the size of the largest
49



component increased significantly during the period. Generally, the whole network of listed
companies and related parties starts out sparse and grows increasingly denser during the

period.

<Table 2.3 inserted here>

Table 2.4 presents network features of the whole network of only listed companies. In table
2.4 we report network characteristics based on ownership connections as well as general
connections. Panel A gives the whole network features based on all related relations and Panel
B illustrates network features based on ownership relations. The whole network of listed
companies shows similar characteristics to the whole network that included non-listed
companies. Network size, density, and the number of sub-networks increased significantly over
the years. The whole networks of listed companies are less complicated than the whole
network of listed companies and unlisted related parties since the former is a sub-network of

the latter.

<Table 2.4 inserted here>

Tables suggest that the majority of listed companies start out isolated in the network as
the density and average degree are very small. During the study period, links between listed
companies are increasing as more and more listed companies participate in networks. On
average each listed company had about 0.04 connections in 1997, and the average degree
rose to 0.71 in 2011. The density was 0.00006 in 1997 and 0.0003 in 2011. This suggests that
the network is relatively sparse and that only 0.03% of possible links were active among listed
companies. In terms of networks connected by ownership, the trend is similar to the general
network development. However, it exhibits some uniqueness. It suggests that ownership
networks have a smaller size and more components during their development. Sometimes, it

even shows adverse development when compared with the development of general networks.
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For example, the average degree of networks experienced a drop within ownership networks
while there was an increase in the general networks’ cohesion.

It is interesting that even though China is famous for its guanxi economy, network
connections among listed companies are relatively sparse. Even though China is believed to
be a guanxi-oriented society, this does not necessarily imply a densely connected business
network. In our study, we find only one large component (namely, densely-linked guanxi
interfirm networks). This finding is consistent with Ren et al. (2009) who investigate listed
companies’ interlock relationships in China. As firms are related either through control or
significant influence, expanding networks among listed companies may weaken market
competition. A single developing giant component in the network further suggests that control
through networks is increasingly concentrated. Moreover, the definition of networks matters,

since different definitions may exhibit different networks features.

2.4.2 Networks composition

After gaining insights about networks among listed companies in China, we look further at
the composition of these networks. In this section, we only investigate firms with connections
to other listed companies since isolated listed companies are less attractive in the network
perspective. In this section, we analyze the coverage of listed companies by their connections
with others, and the distribution of these firms in terms of industry and ownership. We report
both general networks and ownership networks.

First of all, it is worth noting that the listed company related party network expands and
grows increasingly complicated during the period observed. Figure 2.1 presents the evolution
of business networks and ownership networks during the period. In 1997, 22 out of 618 listed
companies were involved in related party networks. We treat listed companies as being in a
network if it connects to at least one another listed company rather than standing isolated in
the whole network. These 22 listed companies form 10 individual networks, with the largest
component consisting of 4 listed firms. During the period, more listed companies became

involved in such networks. In 2005, there were 425 listed companies forming 148 individual
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networks. In 2011, there were 884 listed companies in networks, which accounts for about 38%
of listed companies in the market. In total there were 189 individual networks in 2011. Notably,
listed companies are increasingly related, and the largest sub-network in 2010 consists of 312
listed companies that account for 13% of population listed companies.

Regarding ownership networks, it suggests that connections among listed companies are
increasing. The connections of ownership are less frequent than those in the general network
as we dropped many connections that are not derived from ownership. Looking at the
components of ownership networks, it is clear that the individual component size tends to be

small and that the number of components is greater than those in the general network.

<Figure 2.1 inserted here>

Moreover, looking at firms in networks across sectors, we find that listed companies in
Manufacturing, Real Estate, and the Wholesale & Retailing sectors are more likely to
participate in related party networks. Figure 2.2 outlines the distribution of listed companies
in related party networks across different industries, and the intensity of listed companies in
networks in key industries. Both general networks and ownership networks exhibit the same
characteristics. As the coverage of listed company related party network is expanding, listed
companies in various industries are increasingly involved in networks. When the intensity? of
listed companies in different industries is considered, the statistics show that listed companies
in the Energy, Financial and Utility sectors are mostly involved in related party networks. Many
industries are more intensively involved in these networks. In 2011 for example, over 50% of
listed companies in the following sectors were involved in related party networks: the Electricity,
heat, gas and water production and supply industry; Accommodation and catering services;
and the Financial sectors. These findings are similar to those seen in studies that investigate

listed company interlocking directorates networks (Ren et al., 2009).

1 The data for figure 2 are given in Appendix 1 in case of information needed.
2 For interest, the table is in appendix 2
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<Figure 2.2 inserted here>

Furthermore, considering the ultimate controller types of listed companies, it is suggested
that state capitalism dominates these networks since SOEs are main players in these networks.
Table 2.5 shows the distribution of listed companies in related party networks across different
ownership. Panel A reports the results for general networks and panel B shows the results for
ownership networks. Clearly, SOEs are the maijority player in these networks. Over 60% of
listed companies in related party networks are SOEs, followed by private firms which account
for around 20%. Among all listed companies, foreign-owned listed companies are least likely
to participate in these networks. They account for only around 1% of all listed companies in

general networks. In terms of ownership networks, we find similar characteristics.

<Table 2.5 inserted here>

By investigating listed companies’ industry and ownership structure, we have generated
an improved picture of listed company related party networks. Even though China is famous
for its guanxi economy, formalized network connections among listed companies are relatively
sparse (Ren et al., 2009). The development of inter-organizational networks among listed
companies is unequal and varies according to the industry and ownership of the listed company.
Generally, listed companies in certain industries are more likely to participate in networks.
Given China is a socialist country, it is not surprising that SOEs are major players in these
networks. The findings of network composition provide evidence for the argument that the
government is responsible for the formation of business networks in most cases (Lee, 2006).
In emerging economies where the institutional environment is imperfect, governments often
intervene in the market. A consideration of the role of the state is crucial. According to Lee
(2006), business networks are organizational devices for economic catch-up. Our findings on

the composition of business networks in China have supported this view. In order to further
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exploit the features of these networks, individual networks are studied to understand listed

companies’ position in networks and other network structures.

2.4.3 Individual network features

Hundreds of sub-networks of different sizes constitute the whole network of listed
companies. Listed companies are positioned in these networks differently. Some listed
companies occupy central positions and some of them are on the periphery. Some listed
companies are associated with a more closed ego-network structure while some others are
not. In this section, we investigate individual listed company related party networks and
examine network size, position and degree of closedness.

Table 2.6 gives the statistics of network variables. The statistics show that on average
there are 30% of listed companies affiliated into business networks via related relations. The
coverage found is less than was found by prior studies (e.g. Sha & Zeng, 2014). We argue that
this is due to the nature of our business networks. The definition of our networks has excluded
connections that only have little influence and this is the rational result. Moreover, we compute
the coverage of ownership networks, collaboration networks, and individual networks. Our
research indicates that the main component of related relations is ownership relations. We also
tabulate key network measures of ownership networks. The mean value of network size is 11
— meaning that there are 11 firms on average in each network. However, there is a lot of
variation, suggesting that the development of business networks in China is uneven.
Regarding network size for firms in ownership networks, the mean value is 2.6 with a standard
deviation of 7.1, which suggests that ownership networks are on average smaller than general

networks. It also hints that different networks may precipitate different network effects.

<Table 2.6 inserted here>

Network size here is the number of listed companies in an individual component. Evidence

shows that resource availability is increased as network size grows (Greve & Salaff, 2003).
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Participating in large networks may hence enhance firms’ performance. Network size of listed
companies varies significantly in terms of industry and ownership. Table 2.7 summarizes
network size for listed companies across industries. Panel A shows the results for general
networks and panel B illustrates the results for ownership networks. Regarding the industry
sector of the listed company, we see relative large network sizes in the Electricity, heat, gas
and water production and supply industry, the Financial industry, and in Transportation, storage
and postal services. It appears that listed companies in the infrastructure sectors are more
likely to engage in large networks. As regards firms in ownership networks, we find that
networks for firms in ownership networks are much smaller on average. Overall, firms in key
industries have relatively big networks even though there are some differences in specific
sectors. For example, firms from the education industry tend to have small networks in general

networks but medium networks in ownership networks.

<Table 2.7 inserted here>

In terms of ownership structure, table 2.8 shows the results. Panel A has the results for
general networks and panel B reports results for ownership networks. The results suggest that
listed companies where the ultimate controller is classified as unknown, SOEs and ‘other’ have
more members in a network. In comparison, listed companies that are private firms, foreign-
owned enterprises or collectively owned are involved in relatively small networks. It is
interesting that collectively owned businesses are associated with the smallest network size,
which is lower than that for foreign-owned firms. Regarding ownership networks, we find similar
results to the general network. The only difference in terms of network size is that in ownership

networks, it is foreign firms that have the smallest network size.

<Table 2.8 inserted here>

In terms of listed companies’ network position, centrality measures provide a valuable
55



opportunity to understand the network members’ virtual position in their networks. A central
network position brings a listed company greater access to resources and information (e.g.
Ahuja, 2000). Evidence shows that listed companies occupying a central network position
demonstrate better firm performance (Wang et al., 2014). Figure 2.3% presents the centrality
measures of listed companies across industries. In terms of industries, the statistics show that
listed companies that operate in the following sectors are more centrally positioned in terms of
betweenness centrality: Financial; Mining industry; Electricity, heat, gas and water production
and supply industry; Environment and water conservancy; and Environment and public
facilities management. Of these, listed companies in the Financial sectors, Mining industry,
Electricity, heat, gas and water production and supply industry, are significantly more central.

Regarding ownership networks, we find features that are consistent with the general
network findings. As measured by betweenness centrality, firms in the Electricity, heat, gas
and water production and supply industry are the most centrally positioned, followed by firms
in the Water conservancy, environment and public facilities management sector. Firms in the
Financial sectors rank third. Even though this feature is overall consistent with the general

network, it varies by specific industry.

<Figure 2.3 inserted here>

The literature is consistent about banks’ centrality in big inter-firm networks (e.g. Zhu et
al., 2013; Levine, 1972). Banks are more likely to be positioned in the center of networks and
they are more able to control the resource flow in these networks. Banks hold financial
resources that are essential for other firms and this resource availability determines their
crucial position in networks. Firms seek to obtain funds from banks, and banks seek to monitor
debtors (Elouaer-Mrizak & Chastand, 2013). Banks are thereby a central actor in these

networks.

3 The data for figure 3 are attached in appendix 3.
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According to the ownership of listed companies reported in table 2.9, we find that those
listed companies whose ownership structure is classified as ‘unknown’ and ‘other’ have more
central positions in networks. Further, SOEs are more central than private firms, collectively
owned businesses, and FOEs. This is consistent with the structure of the Chinese economy.
The government owns SOEs, therefore SOEs have access to more resources and policy
privileges. They are in a position of control in the national economy. Private companies have
more difficulty accessing resources, especially financial resources, than have SOEs (Sha et
al., 2014; Du et al., 2013). This is reflected in their weak position in these networks. Foreign-
owned enterprises are the most peripheral in these networks. As suggested by Booth et al.
(2014), foreign-owned firms encounter linguistic and cultural differences, which make them
less informed about information and policies. As a result, foreign listed companies are less
involved in networks and are positioned more peripherally. These findings are generally
consistent with those found in ownership networks reported in panel B of table 2.9, although

there are some differences as measured by betweenness centrality.

<Table 2.9 inserted here>

In terms of the ego network structure, the aggregate constraint is used to measure the
structural holes of a network. Evidence shows that firms with more structural holes are more
likely to have non-redundant information and novel ideas, which will enhance firms’ innovation
(Semrau & Werner, 2013). Structural holes are negatively related to aggregate constraint,
which means that higher constraints are associated with fewer structural holes (Nooy et al.,
2005). The aggregate constraint varies according to ownership and industries. Figure 2.4* and
table 2.10 display the aggregate constraints of listed companies by industry and ownership.
Listed companies operating in the financial industry, electricity, heat, gas and water production

and supply industry, and mining industry are more likely to have structural holes, which are

4 Data for the figure is provided in appendix 4.
57



believed to spark more novel information. Regarding ownership structures in table 2.10,
unknown owned business, SOEs and other enterprises have more structural holes in their ego
networks while foreign-owned firms, collectively owned businesses, and private firms are more
likely to be constrained. Even though there are differences in specific industries, the findings

for ownership networks are generally consistent with the general network.

<Figure 2.4 inserted here>

<Table 2.10 inserted here>

2.4.4 The role of state ownership

China is a famous guanxi economy that is widely acknowledged to use guanxi and the
network strategy extensively (Ren et al., 2009). It is also characterized by a high level of state
capitalism (Lee & Kang, 2012). The dominance of state ownership is widely acknowledged
through the preponderance of SOEs in China. Since its liberalization policy in 1978, China has
implemented a series of continuous economic reforms. One of the most important reforms was
the gradual privatization of SOEs to solve the governance problem caused by the low
incentives and scant public responsibility that were associated with SOEs (Driffield & Du, 2007).
Private ownership is growing fast and contributes significantly to the national economy.

Despite this, private firms have of late grown increasingly concerned about their survival
prospects. This is because it is argued nowadays that there is an anti-privatization trend in the
national economy in that SOEs are taking private firms back to public ownership. Prompted by
the 2008 financial crisis, the Chinese government implemented a 4000-billion-yuan investment
policy to save the market. There are many examples of SOEs taking over private companies,
causing universal concern. For example, the state-owned company Shan Dong Steel merged
with the loss-making Ri Zhao Steel in 2009. COFCO, which is a state-owned firm in the food
sector, acquired 20% equity in MENGNIU and became the first majority shareholder.

Numerous privately owned shares in highway companies in many provinces were purchased
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by local governments. Similar cases abound, creating debate as to whether private firms are
retreating. These phenomena are called “Guo Jin Min Tui” in China, which means “the state
sector advances and the private sector retreats” (Du et al., 2014)

Scholars argue that the trend of “state advances and private retreats” is reversing the
economic reform, that it will undermine private firms, and thus the national economy would be
affected (Guo, 2010; Du et al., 2014) while others suggest that it is normal market competition
that makes these companies fail (Hu, 2012). Scholars (e.g. Ji, 2010; Hu, 2012) are committed
to investigating the existence of such trend since there is no unanimous agreement that it even
exists. On the one hand Ji (2010) suggests that SOEs are advancing as the competition
environment increasingly discriminates against private firms and Guo (2011), using many
criteria, confirms that it exists in some sectors. Qiao (2011) indicates the existence of this trend,
showing that 72% of people interviewed think the trend is true. Many similar studies have
indicated the trend is true relying on evidence from specific sectors or examining the survival
environment. However, these studies provide little empirical evidence for such a trend, leaving
it open to debate.

Many other scholars suggest that it is not true to say state advances and private retreats.
Xiang (2011) argues that statistics, in the form of an examination of the number of private firms
and the proportion of private capital, belie the existence of such a trend. Hu (2012) provides
evidence using the number of firms, production, employment, profit and contribution to tax. Li
(2010) proves that its non-existence using both qualitative and quantitative methods. These
scholars employ statistical data to show that the empirical evidence does not support the trend.

Scholars finding in favor of the trend point to the increasing number of mergers and
acquisitions operated by state ownership, and to state ownership’s increasing influence over
the market. Scholars who refute the trend’s existence use statistical data, such as the number
of firms, production, and profit, which are on the decrease for state ownership firms. A lack of
rigor in the arguments of the trend-finders (most particularly concerning the indicators they use)
suggests that there is insufficient and inconsistent evidence for the presence of “Guo Jin Min

Tui” (Du et al., 2014). Further research using more reliable methods is required to justify the
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trend’s existence.

In this study, we use the network perspective to provide some empirical evidence to add
to the debate, which provides a new element of ways that SOEs are advancing. By looking at
the evolution of networks among Chinese state-owned and privately owned listed companies,
we can have a better understanding of the role of state capitalism, thereby contributing to the
debate about state advances and private retreats in China. In this section, we only report
results for the general networks since our examination of both networks produced consistent
results.

First, the statistics show that the percentage of privately owned business involved in
networks has been stable since 2003 at about 22% while the number of listed SOEs in
networks as a proportion of all listed SOEs in the market increased significantly and stably to
60%. Table 2.11 shows the percentage of listed companies in SOEs and private firms involved
in related party networks. The results show that SOEs are actively expanding their influence
through these networks, while private firms, whose influence had increased from 1997,
remained stable after 2003. From 2003 to 2011, the percentage of private firms in networks
even showed decreases in 2005, 2009 and 2011. One possible reason for that is the private

firms’ retreat in the face of the advances of SOEs.

<Table 2.11 inserted here>

Additionally, the size of networks for SOEs and private firms also generates some insights.
Table 2.12 presents the average size of networks for SOEs and private firms during the period.
We find that the size of networks for both types of business increases significantly during the
period. However, private firms experienced decreases in network size in 2004 and 2011 while
SOEs increased their network size. Evidence shows that while SOEs are stably expanding
their influence via the increases in their network size, private firms showed more fluctuation in
terms of network size. The results show that private firms are less stable compared with SOEs

in China.
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<Table 2.12 inserted here>

Moreover, by investigating listed company centrality in the network for SOEs and private
firms during the period, we have yet more valuable findings. Evidence shows that central firms
in networks have more access to information and resources as well as greater control over the
network, which enable them to perform more strongly compared to peripheral firms (Chen &
Xie, 2011; Tsai, 2001). Central players can control for other network members by distorting
information and resource flow. Central firms are therefore associated with superior influence
and control over peripheral firms in networks. Figure 2.5° demonstrates degree centrality and
betweenness centrality for SOEs and private firms during the period. It is noteworthy that
degree centrality for SOEs stably increased from 0.049 to 1.478 during the sample period. This
means that SOEs generally have an increasing number of directly connected partners and are
able to expand their influence over their networks. However, degree centrality for private firms
fluctuated during the period and experienced several decreases, particularly after 2004. In
2011, degree centrality for private firms decreased to 0.284 even though there was an increase
in 2010. We find similar trends reflected in the betweenness centrality measures for SOEs and
private firms in the period. Generally, both types of firms became more central (as the centrality
measure increased during the period). However, there are fluctuations among both types of
business. Even though both SOEs and private firms experienced decreases in centrality in the
period, private firms experienced greater decreases while SOEs increased their centrality in
their networks. In other words, compared with SOEs, private firms were growing increasingly

weak in their networks.

<Figure 2.5 inserted here>

5 Data for the Figure is given in appendix 5
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In summary, we find that SOEs make advances and private firms retreat from the
perspective of networks influences. The state makes advances in the percentage of listed
companies involved in networks, network size, and centrality measures. As networks provide
firms with channels to influence and exert control over other firms, private firms are growing
increasingly weak in terms of the influence and control they have over the networks. In other
words, private firms are indeed retreating compared with SOEs’ advancing. By looking at
network features, this study provides interesting insights into the debate of “state advances
and private retreats” in China. However, there is a pre-assumption, which is that networking
brings about power and influence in China. In this sense, it is another facet of the increasingly
unfair market environment for private firms that includes entry barriers, financing problems,
and discrimination by local government (Jiang, 2010). Private firms may find themselves being
crowded out due to the increasing scale and power of SOEs (Liu, 2012). In the marketplace,
SOEs benefit from financial and political help, which will weaken market competition and create
or enhance SOEs’ monopoly position in the national economy (Cao, 2011). The national
economy may be further affected due to the tortuous methods of resource allocation and the

high incentives for rent-seeking.

2.4.5 Discussion

By investigating the networks of listed companies in China, we have configured a definition
of business networks in China. Through an analysis of network level and firm level
characteristics, we generate interesting findings. Firstly, the statistics show that network
connections are increasingly popular among listed companies. Both network size and network
cohesion significantly improved during the research period. The increasing level of network
connections has raised a fundamental question, namely why do firms choose to affiliate into
business networks? Given the popularity and prominence of various business networks,
scholars have become curious about why and how business networks survive and grow
(Masulis et al., 2011). This has motivated our next chapter, which investigates the role of

business network affiliation in firms’ access to financial resources. In that chapter, we expect
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to contribute a partial answer to the ‘why and how?’ question by providing evidence that firms
in business networks gain financing advantages.

Additionally, the expanding connections among listed companies also motivates studies
investigating the consequences of business networks. As ever increasing numbers of firms
become involved in various business networks, it is clear firms recognize that they benefit from
networks. However, there may also be associated costs for firms, and the net effect of business
networks on a firm, taking into account both the costs and the benefits, needs to be
investigated. At present the net effect of business networks is ambiguous even though many
studies have attempted to contribute to research on the consequences of business networks
(Purkayastha & Lahiri, 2016; Keister, 2000; Singh & Gaur, 2009). In order to contribute to the
debate about the effects of business networks, this study examines the impacts of business
networks on firm performance. We will also contribute to the literature with a discussion about
the consequences of business networks on stock return volatility. Given the importance of
stock return volatility and the popularity of business networks, a study directly linking business
network affiliation and stock return volatility is needed.

We find in this study that the features of networks suggest that ownership of listed
companies matter. SOEs are more likely to involved in business networks, their networks are
likely to be larger, and they are more likely to occupy a central network position in them. Given
the importance of state capitalism in China (Lee & Kang, 2012), it is essential to investigate
the role of ownership on the effects of business networks. Whether the consequences of
business networks are amplified for SOEs or not deserves inspection. To address this question,
in the next chapter of this study we further investigate how ownerships shape network effects.
Even though many studies are examining the role of SOEs in business networks, ambiguity
still persists, as mentioned in the first chapter. It remains an open question to investigate the
role of ownership in business networks.

Furthermore, as firms become increasingly related to other firms, challenges emerge for
firm governance. Firms in business networks are more exposed to other firms than are isolated

firms and are therefore less independent, which will affect firms’ strategy and decision-making
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(Gadde et al., 2003). It is important to find a mechanism for firms in networks to manage
network cost in order to maximize the benefits of business networks. Firms need to have good
governance in order to minimize the cost of business networks. Consequently, it is crucial to
understand how firm governance affects business networks. In order to shed light on this issue,
we conduct interaction analysis to investigate how firm governance in terms of ownership
concentration influences the relationship between network affiliation and firm performance.
Lastly, as the results suggest, network features vary according to the different natures of
business networks. Even though the overall results are consistent, several differences are
found between general networks and ownership networks. Firms in ownership networks tend
to form several small networks. Thereby, we expect that the network effects differ with the
definition of business networks. Our definition of related relation incorporates various
relationships, which provides a valuable opportunity for looking at the nature of business
networks. In the following chapters, we also attempt to add to the literature by investigating

how the nature of business networks shapes their role.

2.5 Conclusion

This study investigates networks among Chinese publicly-traded companies. Utilizing (i)
listed companies related party information data, (ii) listed companies related party transaction
data, and (iii) listed companies’ financial indicator data, we constructed related party networks
in which the listed companies were involved for the years 1997 through to 2011. Through the
analysis of these networks we generate some valuable findings, which suggest novel patterns
of connections in the Chinese context.

First, we find that Chinese listed companies are becoming more interrelated. The
coverage of networks increased significantly during the research period, from 3% to around
40%. During the period, listed companies grew increasingly densely related and more likely to
collaborate with each other. It is notable that key industries and SOEs played an important role
in the development of such business networks. Our results further suggest that networks in

China are still evolving since firms from this emerging economy are not as well connected as
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their counterparts in the developed economies. Second, this study provides new insights into
the debate of “the state advances and private retreats.” In terms of network perspective, SOEs
are expanding their influence through network size and network centrality at a time when
private firms are stalled or even shrinking. Governed by the policy of “strong-strong alliance,”
the majority of SOEs in the market affiliate into networks while private firms remain fairly
isolated. Generally, listed company networks via related relations are developing, and SOEs
dominate the development of such networks. The increasing power of SOEs through their
influence over networks may broaden the gap between SOEs and private firms, and even
weaken market competition.

To the best of our knowledge, this study is the first of its kind to investigate listed company
related party networks among listed companies in China. More specifically, the study
contributes to our understanding in the following ways. We provide the first attempt to construct
listed companies’ inter-organization networks using related party information as disclosed in
their annual reports. The construction of such networks reveals important connections among
listed companies. In these networks, listed companies can exert control or exercise significant
influence over another company. In such networks, information-sharing and resource
mobilization are more efficient. These networks are representative of the national economy
and capture valuable insights into it. An investigation of business networks as we have defined
them is, we believe, more reliable in contributing to the understanding of the national economy
and its capitalism.

Additionally, we contributed to the understanding that China’s guanxi-oriented society (Li,
2013) does not necessarily imply a network of dense connections among firms. We were
unable to identify densely connected networks in our sample capturing formalized relationships
between listed companies. As this study mainly focused on related party networks among listed
companies, we included many important relationships but omitted any informal connections
that may exist. The sample has important implications for the understanding of the network
economy since we constructed representative business networks connected by important

relations. The results have suggested that even though guanxi are widely distributed in China’s
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society, inter-organizational ties are still evolving. The research has important implications for
the multidimensionality of guanxi. We have showed evidence that inter-organizational guanxi
is different to personal guanxi. Thus, the concept of guanxi in China is more complex than the
prior studies showed.

Furthermore, through our investigation of the features and dynamics of business network
composition, we expect to contribute to factors that influence the formation of business
networks in China. Our findings provide evidence that the government is responsible for the
formation and development of business networks in China. Economic features heavily shape
the development of business networks in China. Moreover, we provide new insights into the
debate of “the state advances and private retreats” in China using network perspectives, which
enhance our understanding of China’s state capitalism. We contribute to the understanding of
the existence of such trends using SOEs’ expanding influences over networks through network
size and centrality.

However, this study also suffers from certain limitations. Firstly, even though we show that
guanxi and networks are not necessarily the same, we fail to provide evidence for how they
are different from each other. Our dataset does not allow us to differentiate between the two.
Additionally, we are unable to comment on how the factors identified in this study affect firms’
decision to enter networks. As this chapter is descriptive, further regression analyses are
required to further advance the understanding of drivers of network formation, and the
implications for these networks. Finally, we acknowledge that our findings would gain more
reliability if we were to investigate the whole network including the non-listed companies. It
was purely the lack of data for these firms that meant that we had to omit them and deal only

with listed companies.
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Tables in Chapter 2

Table 2.1: Percentage of listed companies sampled in each year

No. of listed firms in No. of listed companies in Percentage
year the sample the market captured
1997 618 764 80.89
1998 809 853 94.84
1999 953 953 100
2000 1067 1067 100
2001 1154 1160 99.48
2002 1269 1269 100
2003 1311 1311 100
2004 1360 1360 100
2005 1359 1359 100
2006 1450 1450 100
2007 1571 1571 100
2008 1624 1624 100
2009 1769 1769 100
2010 2122 2122 100
2011 2346 2346 100

Note: The table shows the coverage of the sample in the market. It is suggested that the sample
captures well the populations in the market, which include around 90% of listed companies in the
market. As this chapter presents an overview of business networks in China, the number of listed
companies captured here may be different to those in other chapters. The later chapters use data
that corresponds with business network data in order to acquire network information. The no. of
listed companies captured in the data are computed from our database. The no. of listed companies

in the market are from the website of Shenzhen and Shanghai Stock Exchanges.
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Table 2.2: Relationships accounted as a related party for listed companies

participate in listed company’s decision-
making but cannot control the decision
making. Normally investor controls less
than 30% shares.

Relations Note Networks
Parent company of listed Ownership
company network
Subsidiary of listed company Ownership
network
Other enterprise under the | Sister company of listed company Ownership
control of the same parent network
company as the listed company
Investor exercising joint control | Shareholder that jointly control the | Ownership
over the listed company listed company’s operating. network
Investor imposing significant Shareholder  can influence or Ownership
influence on the listed company network

Joint venture of listed company

Enterprise and listed company jointly
control another company

Collaboration
network

Associate of listed company

Enterprise has significant influence

Collaboration

company’s decision-making.

over another company in which listed | network
company has equity
Main individual investor of the | Individual investors in the listed | Individual
listed company and his closely- | company and their closely-related | network
related family family members.
Key manager of the listed | Important managers of listed company | Individual
company or its parent company | and their closely-related family. network
and his closely-related family
Enterprise which is controlled, | Enterprise that shares the same | Individual
jointly controlled, or significantly | important investor, manager, and | network
influenced by individual investor, | closely-related family with the listed
key manager and closely-related | company.
family of the listed company
Others Other relationship whereby the entity | Individual
can significantly influence the listed | network

Note: The table is converted from the definition of variables in CSMAR database. The group of
relations are based on the nature of relations. Onet stands for relations from ownership relations; Cnet

refers to relations from collaborations; Inet includes relations from key individuals
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Table 2.3: Whole network features-listed company and related parties

Year Size Density Average degree | Component | Size largest
1997 4922 0.00036 1.7558 606 75
1998 7138 0.00025 1.7935 774 107
1999 9426 0.00019 1.8218 891 137
2000 10492 0.00017 1.8210 991 135
2001 13708 0.00014 1.8666 1006 138
2002 17402 0.00011 1.9027 1069 366
2003 18106 0.00011 1.9074 1065 240
2004 18954 0.00010 1.9267 1077 308
2005 19971 0.00010 1.9344 1082 545
2006 21995 0.00009 1.9426 1108 566
2007 24856 0.00008 1.9515 1195 564
2008 28859 0.00007 1.9831 1165 680
2009 31019 0.00006 1.9759 1236 1301
2010 40144 0.00005 1.9913 1438 9726
2011 45747 0.00004 1.9927 1651 9753

Note: This table presents the whole network features that include all non-listed related parties. Size
refers to the number of members in a network. Density is measured as a proportion of existing links to
a theoretical maximum number of the link. Average degree is a measurement of cohesion of the network,
which takes the mean value of degrees of each node. The component is a connected sub-network. The
increasing network size suggests that whole network is expanding significantly. During the period, listed
companies and their related parties are increasingly densely becoming related to each other. The
networks are getting more complicated as the number of sub-networks, and the size of individual

networks and the whole network increased significantly.
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Table 2.4: whole network features-listed company only

Panel A: Networks with all related relations

year size density average _degree | component (>=2) | size_largest
1997 618 0.00006 0.03883 10 4
1998 809 0.00011 0.08900 30 4
1999 953 0.00014 0.13431 46 5
2000 1067 0.00014 0.14620 53 7
2001 1154 0.00022 0.25823 89 8
2002 1269 0.00026 0.32624 112 22
2003 1311 0.00030 0.39512 126 16
2004 1360 0.00033 0.45147 150 14
2005 1359 0.00033 0.44592 148 15
2006 1450 0.00035 0.51172 159 18
2007 1571 0.00033 0.52069 187 15
2008 1624 0.00040 0.64655 187 23
2009 1769 0.00040 0.69983 184 56
2010 2122 0.00036 0.76532 179 312
2011 2346 0.00030 0.71270 189 305

Panel B: Networks with ownership relations

year size density average_degree | component (>=2) | size_largest
1997 618 0.00005 0.02913 7 4
1998 809 0.00008 0.06675 23 4
1999 953 0.00010 0.09234 34 4
2000 1067 0.00009 0.09560 41 4
2001 1154 0.00014 0.16118 66 8
2002 1269 0.00018 0.22222 89 12
2003 1311 0.00019 0.25019 100 10
2004 1360 0.00029 0.39118 147 14
2005 1359 0.00029 0.38852 145 15
2006 1450 0.00030 0.43862 155 18
2007 1571 0.00030 0.46722 182 11
2008 1624 0.00035 0.56773 189 19
2009 1769 0.00034 0.60938 177 53
2010 2122 0.00027 0.58153 194 70
2011 2346 0.00024 0.55413 204 56

Note: This table shows the whole networks that only includes listed companies. These are sub-networks
of the whole network mentioned above. Size refers to the number of members in a network. Density is
measured as a proportion of existing links to a theoretical maximum number of the link. Average degree
is a measurement of cohesion of the network, which takes the mean value of degrees of each node.
The component is a connected sub-network.
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Table 2.5: Listed companies in networks across different controller types

Panel A: General networks

Control 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Collectively 1 2 3 1 3 5 4 2 4 8 4 4 4 4
Foreign 1 1 1 2 3 2 1 1 0 0 0 1 17
Other 2 3 2 3 3 3 8 16 8 9 11 9 15 5 23
Private 5 13 4 8 23 45 73 91 83| 104 | 121 | 133 | 154 | 283 | 218
SOE 15 43 95| 111 | 202 | 249 | 275| 313 | 327 | 376 | 412 | 491 | 521 | 545 | 577
Unknown 4 3 2 6 7 8 6 3 6 10 7 22 24 42
Total 22 64| 107 | 128 | 236 | 309 | 372 | 432 | 424 | 500 | 562 | 644 | 716 | 862 | 881
Panel B: Ownership networks
Control 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Collectively 0 1 1 2 1 2 4 4 2 4 8 4 3 2 4
Foreign 0 0 1 1 1 2 2 2 1 1 0 0 0 0 10
Other 1 3 2 2 3 3 6 14 7 8 11 9 11 5 21
Private 4 9 3 4 10 31 45 82 71 88 99 114 122 214 163
SOE 10 32 68 80 | 137 | 182 | 192 | 287 | 299 344 390 459 487 481 522
Unknown 0 4 1 1 5 5 7 6 3 6 10 7 18 22 35
Total 15 49 76 | 90| 157 | 225 | 256 | 395 | 383 | 451 518 | 593 | 641 724 | 755

Note: This table illustrates the distribution of listed companies in networks by different types of ultimate controller. The classification of these types of ownership
is given by the database of CSMAR.
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Table 2.6: Summary of key network variables

Variables Definition Observation Mean Std. Dev.
Dummy variable, =1 if the firm is

Net network affiliated 20782 0.3020 0.4591
Dummy variable, =1 if the firms is

Onet affiliated to ownership networks 20782 0.2570 0.4370

Chet Dummy variable, =1 if the firms is | ;g 00595 |  0.2366
affiliated to collaboration networks
Dummy variable, =1 if the firms is

Inet affiliated to individual networks 20782 0.0361 0.1867

Net_size The Number of Firms in a Network | 20782 11.4150 52.1812

Degree The _Nl_meer of Contacts a Firm 20782 0.5477 1.1292
has in its Network
The possibility that a focal firm

Betweenness falls into the paths of other 20782 0.0372 0.1628
network members

Aggreggte Total C(_)nstralnt the Network has 20782 0.9680 0.1300

constraint to the Firm

Onet size The Number of Firms in the 20782 26208 | 7.1121
Ownership Network
The Number of Contacts a Firm

Onet degree has in the Ownership Network 20782 0.3860 0.8328
The possibility that a focal firm

Onet falls into the paths 'of other 20782 0.000001 0.00002

betweenness network members in the
ownership network.

Onet agareqate Total Constraint the Network has

gareg to the Firm in the Ownership 20782 0.9687 0.1296
constraint network

Note: : (1) Degree centrality DC; = ¥; X;;, where X;; means a connection from firm i to firm j.
g

(2) Betweenness centrality BC; = X Y jk,f:), where gj, means the number of shortest paths
]

g
from firm j to firm k; g (i) refers to the number of shortest paths from firm j to firm k through

firmi. (3) Aggregate constraint AC; = X ;(P;; + X4 PiqPg:)* Where P;; means the proportional
strength of the tie from firm i to firm j.
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Table 2.7: Network size for listed companies across industries

Panel A: General networks

Network Size

Industr
y Mean Std Dev Min | Max

Electricity, heat, gas and water

production and supply industry 28.9247 85.3281 1 sl2

Financial Industry 26.5064 79.5098 1 312
Tran_sportation, storage and postal 19.3090 69.6165 1 312
services

Mining industry 16.4425 62.3867 1 312

Water Conservancy, Environment and

Public Facilities Management 13.0366 57.8043 1 312

Manufacturing 9.7857 47.1278 1 312
Real Estate 9.5288 47.2891 1 312
Wholesale and retailing 9.1512 45.6251 1 312

Information transmission, software, and 8.4129 44,8048 1 312

IT services

Building industry 8.8982 42.9901 1 312
Culture, Sports and Entertainment 7.3137 42.8208 1 312
Complex 7.1379 39.8434 1 312
Agriculture, forestry, animal husbandry

and fishery 5.8880 36.9009 1 312

Accommodation and Catering Services 4.7886 27.7019 1 305

Leasing and Business Services 4.4512 27.8602 1 312
Health and social work 4.0909 7.9681 1 27
Scientific and technical services 1.4130 1.5431 1 11
SReeSicizr;t services, repairs, and other 1.2907 0.7007 1 5
Education industry 1]. 1 1

Notes: Network size is the number of listed company in a network
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Panel B: Ownership networks

Network Size

Industry Mean Std. Dev. Min | Max
Electricity, heat, gas and water
production and supply industry 4.6751 12.3458 1 70
Financial Industry 3.3709 6.2578 1 70
Tran_sportatlon, storage and postal 3.9585 01848
services 1 70
Mining industry 3.1459 7.5496 1 70
Informqtlon transmission, software and 2 6861 8.1838
IT services 1 70
Manufacturing 2.6389 7.0822 1 70
Building industry 2.5232 6.4040 1 70
Wholesale and retailing 2.2793 5.6595 1 70
Education industry 2.2000 2.7826 1 9
Health and social work 2.1250 3.1596 1 12
Leasing and Business Services 2.0051 3.3678 1| 27
Water Conservancy, Environment and
Public Facilities Management 1.9375 5.8087 1 70
Real Estate 1.9337 4.4541 1| 70
Complex 1.9291 5.5010 1| 60
Agriculture, forestry, animal husbandry
and fishery 1.8264 5.3166 1 70
Culture, Sports and Entertainment 1.6442 4.9489 1 70
Accommodation and Catering Services 1.5745 1.2941 1 9
Scientific and technical services 1.0488 0.3123 1 3

Notes: Network size is the number of listed company in a network
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Table 2.8: Network size for listed companies across controller types
Panel A: General networks

Network Size

Control -

Mean Std Dev Min | Max
Unknown 18.5198 67.8201 1 312
SOE 13.0331 55.2291 1 312
Other 12.4267 54.1903 1 312
Private 6.4595 38.3042 1 312
Foreign 4.8414 31.0181 1 305
Collectively | 4.7637 32.2841 1 312

Panel B: Ownership networks

Network Size

Control _
Mean Std Dev Min | Max
Unknown 3.1569 7.6383 1 70
SOE 3.1223 8.1487 1 70
Other 2.5699 5.7809 1 56
Private 1.6973 4.5063 1 70
Collectively | 1.5836 4.4536 1 70
Foreign 1.4848 3.9164 1 56

Notes: Network size is the number of listed company in a network. The classification of controller
types is given by the CSMAR database.
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Table 2.9: Centrality of listed companies across controller types

Panel A: General networks

Degree Between
Control - -
Mean Std Dev Min | Max Mean Std Dev Min | Max
Unknown 0.7526 1.3735 0 10 0.0732 0.2243 0 1
Other 0.6906 1.0220 0 6 0.0580 0.2083 0 1
SOE 0.6794 1.2812 0 18 0.0464 0.1783 0 1
Private 0.3063 0.7421 0 11 0.0186 0.1220 0 1
Collectively 0.1813 0.5035 0 3 0.0158 0.1148 0 1
Foreign 0.1759 0.5262 0 4 0.0086 0.0806 0 1
Panel B: Ownership networks
Degree Between
Control - ;
Mean Std Dev | Min | Max Mean Std Dev Min Max
Unknown 0.5246 1.0169 0 6 | 0.0000019 | 0.0000146 0 | 0.000276
Other 0.5018 0.7090 0 3 | 0.0000003 | 0.0000024 0 | 3.86E-05
SOE 0.4797 0.9436 0 14 | 0.0000017 | 0.0000178 0| 0.000773
Private 0.2050 0.5231 0 6 | 0.0000003 | 0.0000079 0 | 0.000433
Collectively 0.1530 0.4577 0 3 | 0.0000004 | 0.0000053 0 | 0.000089
Foreign 0.0996 0.3408 0 3 | 0.0000002 | 0.0000025 0| 3.75E-05

Notes: (1) Degree centrality DC; = }.; X;;, where X;; means a connection from i to j. Degree
refers to the number of contacts a firm has in its network. (2) Betweenness centrality BC; =

» -Zk—gjk(i), where g, means the number of shortest paths from j to k; g, (i) refers to the
j 9 j j
J

number of shortest paths from j to k through i. Betweenness centrality means the number of paths
through the firm to all paths in the network.
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Table 2.10: Structural hole of listed companies across controller types

Panel A: General networks

Aggregate Constraint
Control -
Mean Std Dev Min Max
Foreign 0.9950 0.0580 0.5000 1.4791
Collectively 0.9902 0.0719 0.3333 1.2893
Private 0.9873 0.0887 0.1623 1.9445
Other 0.9711 0.1280 0.2678 1.4868
SOE 0.9587 0.1452 0.1210 1.9238
Unknown 0.9316 0.1777 0.2485 1.2936

Panel B: Ownership networks

Aggregate Constraint
Control _
Mean Std Dev Min Max
Foreign 0.9971 0.0439 0.3333 1.0000
Private 0.9888 0.0792 0.2500 1.1250
Collectively 0.9884 0.0821 0.3333 1.1250
Other 0.9787 0.1156 0.5000 1.1250
SOE 0.9587 0.1470 0.1000 1.1250
Unknown 0.9314 0.1912 0.2000 1.0000

Notes: Constraint measures the structural holes a firm has in its network. It captures total constraint the
network has to the firm.
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Table 2.11: The percentage of listed companies in networks to listed companies in the market

for private firms and SOEs in each year

Control | Private | SOE
1997 2.79 3.94
1998 6.13 8.25
1999 4,60 | 12.35
2000 7.69 | 12.86
2001 18.25 | 21.65
2002 21.95 | 25.75
2003 25.44 | 28.95
2004 25.93 | 33.40
2005 22.19 | 34.94
2006 22.76 | 40.13
2007 22.45 | 43.37
2008 22.70 | 50.31
2009 21.69 | 53.49
2010 26.20 | 57.79
2011 18.78 | 59.18
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Table 2.12: network size for SOE and private firms in each year

Year Network size for SOE Network size for private
Mean | Std. Dev. | Min | Max | Mean | Std. Dev. | Min | Max
1997 | 1.0499 | 0.2812 1 4 1.0503 0.3398 1 4
1998 | 1.1017 0.3711 1 4 1.0896 0.3972 1 4
1999 | 1.1964 | 0.6031 1 5 1.0460 0.2106 1 2
2000 | 1.2549 | 0.8670 1 7 1.0769 0.2678 1 2
2001 | 1.4920 1.2129 1 8 1.3095 0.8145 1 5
2002 | 2.0072 | 3.2515 1 22 | 1.5902 2.2876 1 22
2003 | 2.0347 | 2.6066 1 16 | 1.6202 1.8413 1 16
2004 | 2.1025 | 2.4508 1 14 | 1.5783 1.4178 1 9
2005 | 2.0684 | 2.3299 1 15 | 1.5160 1.5144 1 15
2006 | 2.6916 | 3.3307 1 18 | 1.5405 1.4551 1 11
2007 | 2.5505 | 2.8383 1 15 | 1.4972 1.3625 1 15
2008 | 3.8033 | 4.8612 1 23 | 1.9795 3.4527 1 23
2009 | 7.9569 | 14.2070 | 1 56 | 2.5718 6.3581 1 56
2010 | 76.1633 | 131.0700 | 1 | 312 | 24.1720 | 80.4110 1 312
2011 | 77.1836 | 129.9500 | 1 | 305 | 10.7820 | 51.9760 1 305

Note: Network size is the number of firms in a business network.
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Figures in Chapter 1
Figure 2.1a: The evolution of business networks
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Note: There were 22, 425 and 884 listed companies in networks respectively in 1997, 2005
and 2011. In 1997 there were 10 individual networks, which increased to 148 networks in 2005.
Till 2011, the number of individual networks increased to 189.
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Figure 2.1b: The evolution of ownership business networks
Networks in 1997
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Note: There are 16, 384 and 758 listed companies connected by ownership relations. The
number of networks increased from 7 to 145 in 2005 and further increased to 204 in 2011.
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Figure 2.2a: Listed companies in networks across key industries
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Note: The size of the bubble is the number of listed companies in networks. The vertical line represents percentage of firms in networks.

82



Figure 2.2b: Listed companies in ownership networks across industries
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Note: The size of the bubble is the number of listed companies in networks. The vertical line represents percentage of firms in networks.
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Figure 2.3: Centrality for firms in different industries

Panel A: Degree centrality and betweenness centrality for firms in general networks
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Note: Degree refers to the number of contacts a firm has in its network. Betweenness centrality
means the number of paths through the firm to all paths in the network. (1) Degree centrality
DC; = ¥; X;;, where X;; means a connection from i to j. (2) Betweenness centrality BC; =

gjr@)
ZjZk -

9jk

, Where g;, means the number of shortest paths from j to k; g, (i) refers to the

number of shortest paths from j to k through i. The figure is based on the data in appendix 2,
which shows centrality measures for firms in different industries.
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Panel B: Degree centrality and betweenness centrality for firms in ownership networks
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Note: Degree refers to the number of contacts a firm has in its network. Betweenness centrality
means the number of paths through the firm to all paths in the network. (1) Degree centrality
DC; = ¥ ; X;;, where X;; means a connection from i to j. (2) Betweenness centrality BC; =

2 Zkg;L(i), where gj, means the number of shortest paths from j to k; g, (i) refers to the
jk

number of shortest paths from j to k through i. The figure is based on the data in appendix 3,
which shows centrality measures for firms in different industries.
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Figure 2.4: Aggregate constraint for firms in different industries.

Panel A: Aggregate constraint for firms in general networks across industries
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Panel B: Aggregate constraint for firms in ownership networks across industries
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Note: Aggregate constraint is a measure of structural holes. The more constraint a firm has,
the less likely for the firm to be a broker. Aggregate constraint AC; = ¥ ;(P;; + X.q PigPqi)?
where P;; means the proportional strength of the tie from firm i to firm j. The data for the
figure is provided in appendix 4.
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Figure 2.5: Centralities for SOEs and private firms
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Note: Degree refers to the number of contacts a firm has in its network. Betweenness
centrality means the number of paths through the firm to all paths in the network. (1)
Degree centrality DC; = X;X;; , where X;; means a connection from i to j. (2)
gk
gjk

Betweenness centrality BC; = X.; X , Where gj, means the number of shortest

paths from j to k; g (i) refers to the number of shortest paths from j to k through i. The
figure is based on the data in appendix 2, which shows centrality measures for firms in
different industries. The data for these figures are given in appendix 5.
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Chapter 3 Do business networks help firms to finance?
3.1 Introduction

The prominent role played by various business networks in the emerging economies
is withessed and researched worldwide (He et al., 2013; Byun et al., 2013; Morck et al.,
2005; La Porta et al., 1999). Researchers studying a network choose a set of actors tied
by certain relations (Borgatti & Halgin, 2011). As resource-dependency theory (Hillman
et al., 2009) suggests, firms try to release constraints, and obtain access to key
resources such as expertise, finance, and advice. Establishing and managing
relationships with other organizations enables the focal firm to access external resources
that, in emerging markets, can be expensive and scarce or even unavailable (He et al.,
2013). There is evidence to suggest that the absence of appropriate institutional
safeguards makes it more difficult for firms to raise external financing (Gopalan et al.,
2007). Firms form business networks due to the under-developed nature of the markets
and business networks help to fill institutional voids (Leff, 1978; Goto, 1982; Khanna &
Palepu, 1997, 2000).

However, as institutions are continuously improving in the emerging markets, a
substantial body of literature has documented some negative impacts of business
networks (Bae et al., 2002; Bertrand et al., 2002; Claessens et al., 2002; Sing & Gaur,
2009; Morck et al.,, 2005). For example, the complex ownership structure of a
conglomerate or business group may impose significant governance challenges, and
thus increase costs (Ma et al., 2006; Carney et al., 2009). Affiliates of business groups
may suffer from agency problems that arise from the conflict of interests between
controlling shareholders and minority shareholders. Such conflict may result in the
misallocation of resources within the business group. Given the significant adverse
effects of business networks, the prevalence and thriving of business networks in many
countries (The Economist, 2011) has raised a fundamental question: why and how do
business networks survive and continue to grow (Masulis et al., 2011)? The empirical

results of research into business networks are mixed and a consensus has not yet been
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reached about the net effects of business network affiliation (He et al., 2013). This study
contributes to the debate by examining the financing advantage that may be gained by
membership of business networks.

Previous studies investigating the role of business networks in firms’ financing are
constrained. They heavily focused on internal capital markets (He et al., 2013; Gopalan
et al., 2007; Buchuk et al., 2014) and debts (Byun et al., 2013; Mulyani et al., 2016;
Manos et al., 2007; Chakraorty, 2013). Studies investigating the relationship between
business networks and firms’ financial constraints focus on an examination of
investment-cash flow sensitivity (e.g. He et al., 2013). There is limited research on
whether and how firms in business networks may be less financially constrained than
their counterparts outside the business network. A thorough understanding of how firms
in business networks are less financially constrained is not only academically imperative,
it has practical benefits since a better knowledge about the role of business networks
can govern network strategies for firms. Moreover, examining the role of business
networks purely from the point of view of firms debt financing may limit our
understanding about firms’ access to financial resources since debt is only one element
of financial resources. Our study contributes to the literature by examining how firms in
business networks are less financially constrained with regard to a relatively wide range
of financial resources, such as firms’ debt financing, access to trade credit, working
capital management and cash flow adequacy ratio. Thus we obtain a more
comprehensive understanding of the role of business networks.

China is an excellent case for a study on the effects of business networks on firms’
access to financial resources. First, there are various types of business networks in
China, which play significant roles in its national economy. For example, as mentioned
in chapter 1, business groups in China contribute close to 60% of the nation’s industrial
output (China Development Research Center of the State Council, 2000). Business
networks are widespread and play prominent roles in the practice of business. This

makes China a good and relevant context for business networks studies.
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Second, as China is both an emerging and transition economy (Peng et al., 2008),
its institutional infrastructure cannot provide consistent and sufficient protection for
business activities (Jia & Wang, 2013; Allen et al.,, 2005). For example, investor
protection in China is among the worst in the world (Allen et al., 2005; La Porta et al.,
1998) and external capital can be expensive and scarce, or even unavailable (He et al.,
2013). In this context, business networks can have significant effects on firms’ access to
resources.

Third, China has maintained a state-dominated financial system; government at
different levels controls the allocation of financial resources in both the banking sector
and the securities market (He et al., 2013). Institutional biases and discriminatory
economic policy lead to an unfair competitive environment. In such a context, business
networks are likely to serve as a resources pool for firms needing to access external
finance, particularly for non-SOEs.

Finally, China offers valuable opportunities to study the nature of networks grounded
in the importance of the relationships between firms. Its value system entrenched in a
deeply rooted culture has promoted the prominence of various guanxi, which provide
valuable opportunities for investigating many different types of business networks. As
seen in Chapter 2, due to data limitation, previous studies have examined just one type
of relationship among firms (Chen & Xie, 2011; Duysters & Lemmens, 2003; Khanna and
Rivkin, 2001). This study uses listed company related party data to examine business
networks that defined via different types of relationship, through which we can make a
contribution to research on the effects of the nature of business network.

In order to gain a more comprehensive understanding of the role of business
networks and to contribute to the mixed empirical results in studies about them we
address the following issues in this study: (1) whether firms in business networks have
superior access to debts than free-standing firms have; (2) whether firms in business
networks have superior access to trade credit than free-standing ones; (3) whether firms

in business networks have more efficient working capital management than isolated
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firms; (4) whether affiliated firms have more cash flow for investment than those that are
non-affiliated; (5) how ownership and type of networks shape the role of business
networks in China; and (6) how the structure of the networks affects the role of business
networks in China.

Unlike previous studies that are reliant on an examination of internal capital markets
and debts, we can offer a relatively wide range of knowledge about how affiliates of
business networks are less financially constrained. Moreover, we investigate how these
relations are affected by the ownership type and nature of business networks, which
provides a more detailed and complete understanding of the role of business networks.
Furthermore, by examining the network effects of network structures, we have an
improved understanding of the role of business networks on firm finance.

Using data from the CSMAR (China Stock Market & Accounting Research)
database, a widely used database for the study of Chinese listed companies, this study
constructs business networks over a 15-year period from 1997 to 2011. By examining
the role of business network affiliation, we find that affiliates in business networks
typically have superior access to financial resources. Our evidence shows that firms in
business networks are less financially constrained because they have a higher degree
of leverage, better access to informal finance in terms of trade credit, more efficient
working capital management, and greater access to cash for investment. Moreover, the
effects of business networks on firms’ access to financial resources are swayed by the
nature of the business network and the controller type of the firm. Our results suggest,
for example, that the role of business networks in firms’ cash sufficiency for investment
and working capital management is more pronounced for non-SOEs, who are
discriminated against by the formal financial systems. Among the different types of
business networks, collaboration networks show relatively weak determining effects
compared to ownership networks or individual networks. Affiliation to ownership
networks has better-determining effects for long-term debts, while individual networks

affiliation has more impact on short-term leverage, trade credit, working capital
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management, and cash sufficiency. Furthermore, we also find that networks effects are
mediated by network structures and that the centrality of the firm’s position in the network
and the degree of network tightness are positively related to firm’s finance.

We also perform a battery of robustness checks. Using multiple measures of trade
credit, we investigate the role of the business network on firms’ granting of trade credit
and the net trade credit received. Moreover, we examine alternative measures of
ownership by using domestic private firm dummies as a robustness check for the use of
non-SOEs. We also control for endogenous network formation and cross-sectional
dependence to check the reliability of our results. Our robustness checks provide
estimation results that are consistent with the main regression.

The remainder of this chapter is organized as follows. In section 2, we briefly discuss
context in Chinese networks and institutions. In section 3, we present the theory and
hypotheses development. In Section 4, data is introduced. Section 5 illustrates the
empirical strategy. Section 6 gives findings and discussions. In section 7, further analysis,

including robustness checks, is presented. We conclude the work in Section 8.

3.2 Business networks and the institutional environment in China
3.2.1 Business networks in China

China has been searching for appropriate methods to govern firms since its market-
oriented reforms in 1978 (Nee, 1992). Reformers in China believed that since China fails
to provide adequate formal institutions to facilitate the functioning of the market (Ma et
al., 2006), business networks, such as business groups, might help firms deliver stable
financial performance and achieve international competitiveness (Ma & Lu, 2005). In
1987, the state ministries first issued a formal policy document to signal approval for
transforming SOEs into recognized business groups (Carney et al., 2009; Keister, 2000).
This formalized earlier experiments on establishing business groups. As a result,
business groups, being a typical example of business network, have grown dramatically

(Hahn & Lee, 2006). By the early 1990s, the number of business groups in China
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amounted to 7000 (Wu, 1990; He et al., 2013).

Indeed, to achieve policy goals, it is suggested that significant consolidation was
required (Carney et al., 2009). China therefore encouraged firms to form different types
of network in order to achieve competitive advantage. These are now widespread in
China and include National Trail Groups established in 1991 and 1997 (Nolan, 2001),
industry association networks (Liu et al., 2016), interlock directorship networks (Chen &
Xie, 2011), and cross-shareholding networks (Sha & Zeng, 2014). Evidence shows that
over 50% of listed companies are involved in listed company cross-shareholding
networks (Sha & Zeng, 2014).

A relation-based governance regime is very evident in China and is a product of its
rich heritage and entrenched value system. It persists despite the country’s efforts to
transfer to a rule-based governance system as adopted by western countries (Lau &
Young, 2013; Li, 2013). For the Chinese, relationships are viewed as essential elements
of society (Ambler & Witzel, 2000) and guanxi is at the heart of Chinese rationalism. As
mentioned above, guanxi is widely used as a business strategy to gain a competitive
advantage (Li et al., 2008; Li & Zhang, 2007). It is important to appreciate that guanxi is
deeply rooted in Chinese culture, having been formed and reinforced over centuries (Lau
& Young, 2013). It is appropriate to say that the Chinese economy is composed of
various guanxi, which constitutes different types of business networks.

In such a context, the blossoming relationships among firms provide us with
valuable opportunities for investigating the role of the different business networks.
Ownership networks, such as business groups, are promoted by the government while
individual networks are deeply rooted in its culture. We argue that the substantially
different nature of the various types of network means that firms receive different benefits

according to the type of network they are affiliated to.

3.2.2 Institutional environment in China

China is significant as it has an emerging economy as well as a par