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Board governance is an important aspect of internal bank governance. We conduct an empirical study on 100
banks in China for the period from 2004 to 2017 using a time-varying growth bank shareholder network to
investigate the relationship and mechanism between bank shareholder network and board governance. The
bank shareholder network is found to have a positive impact on board governance. This positive effect differs
across bank’s service areas and ownership properties, indicating a reinforcing weakness effect. The empirical
analysis shows that enhancement of network centrality can improve board governance in a bank shareholder
network through three mechanisms: information sharing, reputation incentives, and effective connections.
These findings provide new evidence for applying social networks in the financial services industry and iden-
tify policy implications for improving internal governance from an informal institutional perspective.
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Introduction The social network revolution tends to appear first but is mostly

Improvement in bank governance is imperative for the develop-
ment of high-quality dimensions in the banking industry. Some
banks are still facing problems such as nonstandard equity relations,
poor internal risk control mechanisms, and ineffective corporate gov-
ernance during shareholder and senior directors’ meetings.! The
study of bank governance has theoretical and practical significance
for improving the internal governance structure of commercial banks
and for promoting sustainable development in the banking industry
and optimizing the benefits of financial supply side reforms. Given
that the social network of common shareholders is rooted in business
decisions and daily interactions with banks, it is necessary to clarify
the shareholding relationship of commercial banks and its influence
on bank governance. First, we explore the time-varying growth pat-
tern of the bank shareholder network formed by the common share-
holder relationship between banks, and later study the impact of this
network on bank governance.

* Corresponding author.
E-mail address: wangyn518@sina.com (Y. Wang).
! Senior management refers to the board of directors, board of supervisors, and
senior management of the bank, such as the chief executive officer (CEO) and chief
financial officer (CFO).

https://doi.org/10.1016/j.jik.2023.100412

ignored by people. Social networks help to connect with relatives,
friends, business contacts, and other relationships. Through the com-
plex network structure, people communicate with each other emo-
tionally or in terms of interests, thereby affecting individual
behaviors (Granovetter, 1973). The existing literature (e.g., Larcker
et al,, 2013; Engelberg et al., 2013; Fracassi, 2016; Kang et al., 2018;
Bajo et al., 2020) supports the view that social networks have a posi-
tive impact on enterprise development. As shareholders are both
owners and ultimate beneficiaries of an enterprise, a shareholder net-
work, as a form of social network, has high research value in corpo-
rate behavior as opposed to other social networks. Shareholders’
actions and decisions will have a direct impact on the business activi-
ties, internal governance, and future strategic planning of the enter-
prise, thus maximizing the value of social networks.

A significant body of literature on shareholder networks (Li et al.,
2015; Yang et al., 2018; Riccaboni, 2019; Huang & Li, 2019; Li &
Zhang, 2020) focuses on the effectiveness of shareholder networks
on corporate behavior. For example, Li et al. (2015) and Li and Zhang
(2020) reported that shareholder networks affect the behavioral side
of mergers and acquisitions (M&A) and have a favorable impact on
MR&A performance. Riccaboni (2019) also found a positive relation-
ship between the centrality of shareholder networks and corporate
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performance. The significance of this positive relationship decreased
with the expansion in group size. Regarding the degree centrality
and eigenvector centrality of the shareholder network, the higher the
centrality, the better is organizational performance (Yang et al,
2018), indicating that the network provides shareholders the ability
to express their views. Huang and Li (2019) concluded that share-
holder networks are a weak rather than strong type of relationship
network, explaining that shareholder networks rely on information
advantage as opposed to resource advantage. The information advan-
tage of shareholder networks can improve operating efficiency and
promote expansion behavior, leading to improved corporate perfor-
mance.

The above literature focuses on nonfinancial enterprises, and few
studies discuss the impact of bank shareholder networks on bank
board governance. Li et al. (2018) and (2019) used bank samples as
their research objectives, but their focus is primarily on the impact of
shareholder networks on lending behavior, bank performance, and
risk-taking behavior, overlooking the positive role that shareholder
networks play in bank governance. Shareholder networks may
impact board governance through their role as links between differ-
ent banks. First, shareholder networks expand information access
and reduce search and acquisition costs, thereby reducing informa-
tion asymmetry. Second, shareholder networks provide banks with
implicit guarantees. The spread of good reputation in a network is
beneficial as it can foster reputation incentives. Additionally, local
commercial banks are gradually becoming more influential and cen-
tral to the network system due to their booming development.

This study investigates the impact of bank shareholder networks
on bank board governance by constructing a time-varying growth
bank shareholder network. By calculating network centrality, we
quantify the structural features of the shareholder networks of 100
commercial banks in China from 2004 to 2017. We aim to answer the
following questions: First, is the improvement in the location of a
bank shareholder network conducive to the enhancement of bank
board governance? Second, how does a bank’s shareholder network
influence board governance? As a fundamental feature of social net-
works, can the mechanism of information sharing fully account for
the impact of bank shareholder networks on board governance, and
can other channels explain this effect? Third, for banks with different
service areas and ownership properties, are there any heterogeneities
in the impact of bank shareholder networks on board governance?
The answers to these questions will not only help correct limitations
in the existing literature, but could also provide helpful directions for
improving the internal governance structure of commercial banks,
deepening financial supply side reforms, and strengthening the
supervision of banks in China.

To conduct our analysis, we first construct a two-part bank share-
holder network. Based on the method and characteristics of the net-
work construction, we make three improvements. First, we adopt a
dynamic perspective. Unlike Li et al. (2019), who built a static bank
network in 2012, we extend the sample period from 2004 to 2017.
This allows us to capture the impact of the changing strength of the
financial sector regulations and the boom in the development of
shareholdings on the network over time. Second, from a growth per-
spective, we expand on existing literature that has analyzed bank
networks in a discontinuous manner. For instance, Li et al. (2018) dis-
regarded the original members and connections in a network and
treated each year as a separate entity. However, considering the sig-
nificant sunk cost of building a relationship and the fact that China
values a relationship-based culture, it is not feasible to examine the
network without considering the previous years. Therefore, we retain
the nodes and relationships that existed in the network during previ-
ous years. Third, regarding construction rationality, most of the exist-
ing research on social networking in the financial and economic
domains overlooks the complexity of the actual network structure
and only considers a single subject as the network node. For example,
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in the shareholder network, most studies only focus on enterprises or
banks as the nodes for building the network but tend to ignore the
common shareholders who form the main body of connections in the
network. Disregarding their presence would result in a failure to cap-
ture the intricate relationships in the actual network and would lack
rationality. Therefore, we adopt a balanced approach and consider
banks and shareholders as two equally important nodes to build a
two-part network, primarily to ensure that the complexity of the
relationships in the network is reflected.

Our study builds on the literature that explores the importance
and factors of bank governance. Existing literature has clarified the
importance of bank governance in the financial field by comparing
the similarities and differences between bank governance and corpo-
rate governance (Fernandes et al, 2018). Governance of a bank’s
board, in particular, is a significant governance mechanism that acts
as a bridge between the shareholders and board of directors (Li and
Song, 2013). This role becomes critical during a financial crisis
because the board of directors plays a vital role in stabilizing systemic
risks and maintaining social stability (Andres & Vallelado, 2008).
However, there is a paucity of literature on how to fully utilize the
positive role of bank board governance and improve governance lev-
els. This study aims to address this gap by introducing the social net-
work theory to analyze the promotion effect of bank board
governance from the perspective of social capital and informal insti-
tutions. Similar to findings on the positive impact of shareholder net-
works on corporate performance (Riccaboni, 2019; Li & Zhang, 2020),
we believe that the bank shareholder network can also improve the
level of bank board governance.

Our analysis also contributes to the literature on the positive
impact of social networks. As mentioned previously, social networks
provide the advantage of information sharing and expansion of infor-
mation sources within the network (Granovetter, 1973). In this study,
we examine if the bank shareholder network can influence bank
board governance through the information effect. Additionally, we
aim to explore other transmission mechanisms from the perspective
of the joint shareholder relationship. Our findings suggest that the
impact of reputation incentives and effective connections are also
mechanisms for the bank shareholder network to promote board
governance; therefore, their impact cannot be disregarded.

Literature review and hypothesis

Bank shareholder network and bank board governance

Shareholder network and corporate governance

Two distinct categories of research exist in the literature on the
benefits of social networks in economics and finance. The first cate-
gory pertains to research that benefits individuals. Nguyen (2012)
examined the impact of social connections on CEO turnover by ana-
lyzing data from listed French companies for the period between
1994 and 2001. The found that CEOs with connections to many direc-
tors within the same social network were less likely to be dismissed
because of their poor performance.

The second document pertains to the advantages of social net-
works for enterprises, which is the primary focus of this study. Lin
et al. (2012) analyzed social networks from three perspectives: per-
sonal social networks, ownership networks, and technology net-
works. Their findings indicated that social networks can enhance
corporate governance. Engleberg et al. (2013) used the BoardEX data-
base to examine the employment history of CEOs, including their
involvement in volunteer organizations, clubs, and educational insti-
tutions. This allowed them to build a CEO network and explore the
value of CEOs in corporate governance. Their research revealed that
companies can benefit from a CEO network. Additionally, research
conducted by Larcker et al. (2013), Chuluun et al. (2017), and Tsai
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et al. (2019) demonstrated that directors and executive networks
have improved investment efficiency, performance, and innovation.

Shareholders, directors, and executives are considered important
members of a company. The social connections that bind them can
enhance the overall value of a business. Consequently, it can be
inferred that shareholder networks can have a significant influence
on corporate conduct and governance.

Bank shareholder network

Bank networks refer to social networks that are formed based on
shared-interest relationships among banks. A large body of the exist-
ing literature suggests that these networks are created through inter-
bank transactions, mutual shareholder relationships, and CEO social
connections (Li et al., 2019; Ardekani et al., 2020). Prior studies have
focused on interbank transaction networks and their impact on sys-
temic risks. Most of these studies examined the generation of net-
works and employed statistical methods to analyze the topological
characteristics (e.g., Dungey & Gajurel, 2015; Silva et al., 2016; Bru-
netti et al., 2019). The current studies in the banking domain are pri-
marily centered on the internal operations of the banking industry,
disregarding the identity of banks as financial intermediaries. How-
ever, this overlooks the fact that banks are driven by multiple inter-
ests, including social shareholders, who possess ultimate control over
the bank’s development trajectory. The social connections of these
shareholders can have a significant impact on the bank’s internal
governance. Therefore, it is imperative to examine the bank share-
holder network and governance structures of banks to gain a com-
prehensive understanding of their functioning.

The bank shareholder network comprises two crucial elements:
commercial banks and common shareholders. Previous research has
focused solely on one of these elements, either considering commer-
cial banks as network nodes and disregarding shareholders who
establish connecting links, or considering shareholders as network
nodes and focusing on the reasons for network formation. However,
this study does not delve into the behavior of direct interbank trans-
actions but study the shareholding behavior instead. Therefore, rely-
ing on a single attribute node is unreliable. A more intricate network
structure with two parts or layers can be established to capture infor-
mation that cannot be obtained from a single nodal type of network.
For instance, Li and Yang (2022) created a multilevel network using
internet companies and other stakeholders as nodes to examine the
complexity of three network models related to social responsibility
cooperation among Chinese internet firms. We consider both banks
and common shareholders as the network nodes to construct a two-
part bank shareholder network.

Furthermore, An et al.’s (2018) study provided valuable insights
into the relationship between common institutional and noninstitu-
tional shareholders, which elucidates the mechanism for establishing
a bank shareholder network. The occurrence of cross-shareholding
among different commercial banks renders the behavior of partici-
pants within the network more intricate and variable. Consequently,
it is imperative to capture more nuanced connections within the
bank shareholder network.

Bank board governance

Banks not only inherit the general principles of corporate gover-
nance but also possess unique characteristics that cannot be over-
looked versus other nonfinancial enterprises (Fernandes et al., 2018).
As financial intermediaries, banks are present across all institutions
in the economy and society, with most of their core activities being
opaque (Srivastav & Hagendorff, 2016), which can lead to the trans-
mission of uncertainty. Therefore, it is critical to prevent systemic
risks in the banking sector to avoid disastrous consequences (Andres
& Vallelado, 2008), as the failure of bank governance can result in sig-
nificant costs. Given the importance of banks in the economy and the
nature of their activities, analyzing the governance mechanism of the
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banking sector is both highly specialized and critical (Adams & Meh-
ran, 2012).

Similar to traditional corporate governance, bank governance
mechanisms can be categorized into internal and external types. The
internal governance mechanism encompasses shareholders, board of
directors, executives, and employees, whereas the external gover-
nance system comprises depositors, lenders, regulators, and cred-
itors. Becht et al. (2011) suggested that the governance system in
banks is more complex as several stakeholders are involved. The
internal governance mechanism is more crucial than the external
governance system in theory and practice as it can effectively address
any operational banking issue. Regarding ownership structure, the
traditional principal-agent theory highlights the strained relationship
between shareholders and the board of directors. Laeven and Levine
(2009) applied this theory to the banking industry, and a comparison
of ownership and cash flow rights reveals that banks with influential
owners tend to take greater risk.

In addition to the ownership structure, the board of directors is
one of the most important governance mechanisms (Andres & Valle-
lado, 2008). For example, during a financial crisis, improvement in
bank governance is attributable to the board’s governance quality
(Fernandes et al., 2018). A bank’s board of directors plays a critical
role in providing both supervisory and advisory functions. The super-
visory function empowers the board to scrutinize the rationality of
its decisions to prevent corruption and other undesirable behaviors
(Fama & Jensen, 1983; John & Senbet, 1998; Adams & Ferreira, 2007).
Meanwhile, the advisory function leverages the board’s professional
expertise and provides valuable advice on the bank’s strategic deci-
sions. The board of directors is an important oversight mechanism to
ensure the soundness and integrity of a bank’s operations (Coles
etal, 2008, 2012).

The characteristics of a board are crucial indicators of its capacity
to fulfill duties effectively (Harris & Raviv, 2008). It is widely
acknowledged that the size of the bank’s board of directors has an
inherent trade-off relationship with regard to discharger of duties
and responsibilities (Kim et al., 2014). Specifically, a larger number of
internal directors can mitigate information asymmetry, thereby
enabling the board to perform its consulting function more effec-
tively and provide valuable suggestions for the bank’s development
(Fernandes et al., 2018). Conversely, a larger number of outside direc-
tors can enhance the board’s oversight role and mitigate any poten-
tial conflicts of interest with the board of directors (Fernandes et al.,
2018). By striking the right balance between internal and external
directors, the board can effectively fulfill its fiduciary obligations and
ensure the soundness and sustainability of the bank’s operations.

Some scholars have also proposed that the frequency of board
meetings can impact the bank’s performance. The intensity of the
activity reflects the board’s enthusiasm to discharge their duties. In
terms of the supervisory function, a higher frequency of meetings
indicates stronger scrutiny by the top management. In turn, this may
reduce agency costs and improve bank performance (Grove et al.,
2011). From the perspective of the consulting function, frequent
meetings can be advantageous for the board to obtain relevant infor-
mation (Adams & Ferreira, 2012), reduce information asymmetry,
and provide useful opinions for strategic decision-making.

Network centrality and governance

To examine the advantages of bank shareholders, we analyze it
through the lens of network centrality, which is a widely used metric
for evaluating network structures and member placement (Newman,
2003; Zaheer & Bell, 2005). We employ four measures to describe the
network characteristics: degree centrality, betweenness centrality,
closeness centrality, and eigenvector centrality. Typically, a central
network has a more favorable impact.

Degree centrality measures the extent to which an individual is
directly connected to others within a network (Rowley, 1997).
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Computationally, it calculates the number of relational ties formed by
the network participants. Individuals with a high degree centrality
are more likely to have access to valuable resources, such as informa-
tion and support, as they can connect with a larger number of people
(Rowley, 1997). Essentially, a higher degree centrality facilitates
more direct connections between banks in a network, leading to
stronger social relations and easier access to diversified resources
(Jiang & Park, 2022). Betweenness centrality captures an individual’s
indirect connections with others in a network and serves as a link
(Rowley, 1997). A higher betweenness centrality for a bank indicates
more -indirect connections with other nodes, increasing its likelihood
of being in the path of other nodes, and strengthening its control abil-
ity in the network. This results in heterogeneous information being
obtained at a lower cost. Agency theory and resource-dependence
theory can be used to explain that the bank shareholder network also
has a significant advantage in accessing diversified and heteroge-
neous information. This advantage can be particularly helpful for
banks with a strong demand for information and poor governance, as
it can improve corporate information asymmetry (Karlan, 2007) and
agency problems. Leveraging this advantage can improve bank gov-
ernance and performance.

Closeness centrality captures an individual’s average distance to
reach all other nodes in a network (Freeman, 1978). A high closeness
centrality indicates that the individual is situated closer to other
nodes in the network. The eigenvector centrality is a measure of
global centrality obtained by calculating the eigenvector of nodes in a
network (Bonacich, 1972). This metric indicates a bank’s overall posi-
tion in the network, with a high eigenvector centrality implying
more connections to star banks and greater potential for high-quality
cooperation. Additionally, a high eigenvector centrality can generate
strong positive reputation, allowing banks to benefit from positive
externalities within the network. A bank’s connections to other nodes
with superior network locations and reputations can be leveraged to
enhance status and reputation (Gao & Wang, 2016). This information
is important because it signals a bank’s positioning in the network
and its potential to access external knowledge (Ramos-Rodriguez,
2010). Furthermore, connecting to banks with excellent reputations
can facilitate business communication and expand development
boundaries (Coleman, 1988).

In conclusion, analyzing the structural characteristics of the bank
shareholder network reveals a positive correlation between
improved network centrality and enhanced corporate governance
and performance. Board governance has a key role in bank gover-
nance and performance, with the board composition and frequency
of activities reflecting both its work and function. However, current
research on the governance of a bank’s board has not adequately
explored the governance effects of social networks as informal insti-
tutions. Compared with nonfinancial enterprises, a bank’s board gov-
ernance is a significant governance mechanism that serves as a
bridge between shareholders and the board of directors (Li and Song,
2013). Shareholders’ behavior and decision making strongly influ-
ence bank governance, and this relationship becomes more complex
with common shareholders and the expansion of the bank share-
holder network. Therefore, the network structure and the bank’s
position within it are critical to board governance, leading us to pro-
pose the following hypothesis.

Hypothesis 1. A bank’s shareholder network has a positive impact on
board governance, and improvement in network centrality is condu-
cive to improving board governance.

Influence mechanism analysis

Information sharing mechanism
Most core banking activities depend on information and are
highly opaque (Srivastav & Hagendorff, 2016), thus access to
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information plays a vital role in board decision making. Banks with
high network centrality have a competitive advantage in obtaining
internal information (Granovetter, 1973), which is manifested in the
following two aspects:

First, the bank shareholder network provides access to internal
information. Banks find it difficult to obtain soft information that is
difficult to quantify and deliver from external sources (Yin et al.,
2018). Compared with other information acquisition channels, the
shareholder network is more private and recessive. As network
nodes, common shareholders transmit internal information to and
from their controlling banks, resulting in knowledge externalities
and systematic network effects. By sharing information, network
members can gain access to private information that is difficult to
retrieve. Thus, it is beneficial to transform the information advantage
of a single bank into the joint information advantage of multiple
banks in a network and reduce information asymmetry.

Second, the bank shareholder network can lower the cost of
obtaining external information. As an informal institution, share-
holder networks can facilitate communication and information shar-
ing within the network, thus enabling members to spend less time
and effort searching for and obtaining external heterogenous infor-
mation (Engelberg et al., 2013). Furthermore, bank shareholder net-
work is characterized by a weak relationship network, allowing
banks to collect a large amount of heterogeneous information.

In fact, information is updated quickly; therefore, the board of
directors tends to hold temporary meetings more frequently for key
decisions and takes more time to perform duties, thus improving the
board'’s diligence during its tenure (Lipton & Lorsch, 1992). Favorable
information can help banks grasp the internal personnel changes of
other banks in a timely manner and adjust their own board structure,
further strengthening the ability of internal decision-making, super-
vision, and consultation (Kang et al., 2018). Based on this discussion,
we propose the following hypothesis:

Hypothesis 2. Enhancement of centrality in the bank shareholder
network improves the ability of common shareholders to share infor-
mation, thus creating a mechanism to share information.

Reputation incentive mechanism

From the game theory perspective, reputation has a significant
influence on rational economic players’ decisions (Weigelt &
Camerer, 1988). In a multistage repeated game, players’ current strat-
egies affect their future gains, so they have an incentive to build a
positive reputation to receive increased gains (Mailath & Samuelson,
2006). Accordingly, corporate reputation is defined as an enduring
concept with a long-term impact, and the banking industry, in partic-
ular, has recently become more concerned about reputational issues
(Pineiro-Chousa et al., 2017). Based on this concept, we analyze how
banks realize the reputation as an incentive mechanism in the bank
shareholder network.

In China, which is typically a relationship-based culture, interper-
sonal communication and business transactions are largely confined
to specific areas where people live, work, or share joint interests,
making it difficult for strangers to build trust through communication
(Zhang & Ke, 2002). Social networks provide a platform for strangers
to communicate. A positive reputation, which is guaranteed to deter
behaviors such as breach of contract, allows trading of interests
between unfamiliar companies. At the same time, social capital is an
advantage rooted in social networks. Based on Coleman ’'s (1988)
understanding of social capital, the bank shareholder network pre-
cisely satisfies the three core dimensions of social capital: resources,
social relationships, and mobilization. A bank shareholder network is
deemed as a resource that is derived from resources that are embed-
ded in the social network and rooted in shareholder associations in
the social structure. In this context, a bank shareholder network can
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also be considered as a form of social capital that is conducive for
banks to achieve a good reputation and drive a reputation incentive.

Banks with a high network centrality have greater social capital
advantages that are more beneficial from reputation incentives. The
larger a bank’s social capital, the easier it is to gain the trust of stake-
holders, investors, and potential customers (Lins et al., 2017). In the
long run, a bank’s reputation widens gradually in the network and
eventually results in a stronger incentive return (Fama & Jesen,
1983), thus providing more favorable investment opportunities for
businesses. In view of the strong contagion effect of social capital
(Gao & Wang, 2016), banks with high network centrality face huge
potential reputation costs. Given that a bank’s reputation influences
future development, repairing a negative reputation takes a long
time. Therefore, banks with higher network centrality tend to
strengthen the governance of internal affairs and the oversight of
board of directors to achieve higher reputation incentive returns.
Based on this, the following hypothesis is proposed:

Hypothesis 3. Enhancement of centrality in the bank shareholder
network boosts bank board governance via the advantage of reputa-
tion incentives, indicating the existences of a reputation incentive
mechanism.

Effective connection mechanism

Social network relationships can be categorized into strong and
weak ties. Strong relationship networks are characterized by repeti-
tive, persistent, and fixed relationships among members, whereas
weak relationship networks have nonrepetitive, nonpersistent, and
nonfixed relationships. Emotional networks, such as clan and alumni
networks, fall under the category of strong relationship networks
because of the strong influence that members have on each other
(Jenssen & Koenig, 2002). In contrast, benefit networks, including
director, CEO, and shareholder networks, are primarily weak-rela-
tionship networks, where the connections between nodes are subtle
and dependent on heterogeneity (Granovetter, 1973). Bank share-
holder networks are also weak relationship networks, and communi-
cation between shareholders occurs only during major resolutions or
meetings. Broadly, minority shareholders choose free riders. There-
fore, only major shareholders play an important role in the network.
Thus, we can conclude that, as an effective connection mechanism,
the bank shareholder network has two advantages.

The bank shareholder network makes it easier for major share-
holders to exercise their power, enhances the centralization of the
actual ownership structure of banks, and supports major sharehold-
ers to play a connecting role. Incomplete contract theory maintains
that material assets are not the only source of power (Rajan & Zin-
gales, 1997); thus, the bank shareholder network, as an informal
institution, has a prominent role in the implicit control of a bank’s
chains. Meanwhile, resource dependency theory emphasizes that
participants who are able to provide more resources, especially
scarce ones, tend to have a stronger voice in the organization.
Through the bank shareholder network, major shareholders, who are
also common shareholders, have scarce resources and a greater influ-
ence in the board’s decision-making process. In turn, they are encour-
aged to obtain information and seek better development (Dahl &
Pedersen, 2005).

Besides, the bank shareholder network dilutes government
equity, weakens government control and influence over commercial
banks, and provides scope for the effective connection role of major
shareholders in the network (Ferri, 2009). Considering that govern-
ment equity is not a “supporting hand” but more a “grabbing hand”
(Hong et al., 2017), it has a negative effect on the development of
banks (Megginson, 2005). Fortunately, the shareholder network con-
nects other shareholders and allows them to jointly benefit from the
advantages of the network and reduce the negative impact of govern-
ment equity.
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Based on the above two advantages, the relationship between
banks in the bank shareholder network is more stable, and the domi-
nant role of major shareholders is m prominent, thus improving bank
governance. We propose the following hypothesis:

Hypothesis 4. Enhancement of centrality in the bank shareholder
network improves board governance by effectively enhancing the
connection capabilities of major shareholders, indicating an effective
connection mechanism.

Data and method
Data

China’s banking industry has implemented significant moderniza-
tion reforms since 2003, centered on banking supervision. The estab-
lishment of the China Banking Regulatory Commission in April 2003,
and the introduction of the “one bank and three committees” regula-
tory model for financial institutions has marked a significant mile-
stone in strengthening banking risk management, and progress made
in this area has been impressive. In 2018, the China Banking Regula-
tory Commission and the China Insurance Regulatory Commission
merged to form the China Banking and Insurance Regulatory Com-
mission. This new regulatory body introduced a “one council, one
bank, and two committees” regulatory guidelines designed to meet
the increasingly complex regulatory requirements initiated by finan-
cial innovation and banking development. Given the potentially
wide-ranging impact of financial regulatory reforms on the industry’s
overall strategy or direction of development, it is essential to consider
each bank’s internal governance goals. This study examines the
behavior of banks during the period from 2004 to 2017, primarily
with the aim of comprehending their code of conduct amid stringent
financial regulations. The selected timeframe is intended to facilitate
a deeper understanding of the subject, while mitigating the impact of
institutional disparities resulting from the existence of two distinct
regulatory models.

This analysis focuses solely on China’s commercial banks, exclud-
ing policy banks such as the Agricultural Development Bank of China,
functional banks such as the Postal Savings Bank of China, and
branches of foreign banks such as Citibank. As not all commercial
banks in China are publicly listed, obtaining reliable and comprehen-
sive shareholder and financial information can be challenging. Specif-
ically, this applies to rural and urban commercial banks because such
data may not be readily available through open channels and data-
bases. To address this issue, we manually sort annual bank reports
from official websites and extracted the required information and
data. We use this information to construct a time-varying growth
bank shareholder network that requires only shareholder informa-
tion. After excluding banks with significant data gaps, we collect data
from 122 banks. In the empirical analysis, we exclude banks with
negative total assets and missing key financial data, resulting in a
final sample of 100 banks.

We also source banks’ annual reports from 2004 to 2017 to obtain
shareholder and board information. The ten largest shareholders and
their shareholding percentages are manually collected from annual
reports to construct the bank shareholder network. Information
about board meetings and board members is also obtained from
annual reports to construct dependent variables.

Additionally, the control variables and variables in the robustness
test are sourced from annual reports, Wind’s database, and China City
Statistical Yearbook for the period from 2004 to 2017, or calculated
from original data.

Time-varying growth bank shareholder network

Financial fluctuations and systemic risks have long been a central
topic of academic inquiry. Researchers have developed innovative
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methods and technologies to examine specific financial events, such
as random matrix theory and eigenvalue decomposition (Pineiro-
Chousa et al., 2016). In the aftermath of the 2008 global financial cri-
sis, interest in the behavioral interdependence of financial actors and
network science has emerged as a popular tool for investigating eco-
nomic and financial phenomena, offering a fresh perspective on the
analysis of traditional financial problems. Li et al. (2019) actively
explored the application of static network tools in traditional finance.
Most networks change constantly. From the perspective of dynamic
networks, this study constructs a time-varying bank shareholder net-
work that describes the static structural characteristics of a single
moment and the changes in structural characteristics over time.
Compared with static networks, the time-varying bank shareholder
network can describe the relationship in a more detailed manner
(Holme & Saramaki, 2012).

A time-varying network is divided into a growing network and a
nongrowing network based on whether past nodes and edges remain
unchanged. In the former, all the nodes and edges increased but did
not decrease with time, whereas in the latter, the nodes and edges
increased and decreased with time. Consequently, based on whether
the time-varying network is characterized by growth, it can be differ-
entiated into time-varying growth and nongrowth networks. The
time-varying network model includes two network characteristics:
time varying and growth. Among them, the time-varying feature
shows the connection relationship at each moment and illustrates
the abrupt nature of the connection relationship at different
moments and its influence on the system. The growth feature
describes the growth of both nodes and edges in the network and
their impact on the system over time. This feature comprises all rela-
tionships from the initial point to the current point.

Evidently, the time-varying growth network model in this study
better reflects the dynamic changes in bank shareholder relation-
ships. Given the high costs incurred in the initial establishment and
maintenance of the network and the importance of maintaining
interpersonal relationships in China, which is characterized by rela-
tional systems of interaction, members who leave the network tend
to maintain long-term contact with other members. By maintaining
relationships that appear in a network, network construction
becomes more practical and logical. Moreover, the network depicts
an increasing bank shareholder relationship over time, indicating a
growth trend. Our model deems banks and shareholders as nodes in
the network, and the shareholding relationship between them is the
connecting edge. We construct the proposed time-varying growth
network model in two steps, each of which can be expressed as a
tensor.

The first step is to construct a time-varying nongrowth network,
which is mathematically expressed as the following tensor form.
The network is a three-dimensional tensor Aje;ee,, its two-dimen-
sional representation Ay represents the adjacent matrix of the net-
work structure, and t represents the time segment where the
network structure is located. The network does not have growth fea-
tures. We set a time fragment length of years; therefore, during the
same year, all the nodes of banks and shareholders can be divided
into bank and nonbank nodes. Among them, a bank node is inter-
preted as both the bank part and bank shareholder part of the bank
shareholder network, whereas the nonbank node is deemed as the
nonbank shareholder part of the bank shareholder network. If a
shareholding relationship exists between a bank and a shareholder
(bank shareholder or nonbank shareholder) in the current year, then
there is a 1-hop connection between the bank and shareholder
nodes. As no bank holds its own shares in this data, as shown in
Fig. 1, the diagonal element of the adjacent matrix between the bank
and the bank shareholder is 0.

All banks during the sample time period (2004—2017) are
denoted by E, where N indicates the number of elements in set E,
namely |E| = N. We also set the rest of the shareholders who do not
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Fig. 1. Matrix idea of constructing a time-varying nongrowth bank shareholder
network.

belong to set E in the sample period (2004—2017) as B, where M
denotes the number of elements in set B, namely the|B| = M.

Some banks may be shareholders of other banks; that is, there are
cross-shareholdings among banks. In Fig. 1, each row represents a
bank (N banks mean N rows), and each column represents a share-
holder. To describe the cross-shareholding structure between banks,
the first N columns represent bank shareholders and the last M col-
umns represent nonbank shareholders. The tensor element c;;; is
defined as in Formula (1).

1, bank i is held by firm j in year t
Aije = 1)

0, bank i is not held by firm j in year t

Following the construction of the time-varying nongrowth net-
work, growth characteristics were incorporated to construct a time-
varying growth network. In other words, the time-varying growth
network in each year t is the aggregation of all networks from the ini-
tial year ty to the current year. In this study, the initial year ty = 2004.
According to the features of the time-varying growing network, the
three-dimensional tensor A,-,,Eiéja can be constructed from Ehe time-
varying nongrowing network three-dimensional tensor Aij,eiEj?r , as
given in Formula (2).

t
Ajp=¢ ZAijk (2)
k=ty
where the step function ¢(x) is defined in Formula (3).
1, x>0
o0 ={ o' %0 3)

Therefore, the element a;;, in the time-varying growth ownership
relationship matrix can be calculated from the element «;;, in the time-
varying nongrowth ownership relationship matrix using Formula (4).

t
; 1, Zau,k >0
N k=t0
Qjjr=¢& <Zaij.k> = ‘ (4)

t
k=t0
07 Zau‘k =0
k=t0

According to the time-varying growth ownership relationship
matrix, banks can be directly linked through the cross-shareholding
relationship or through the common shareholder relationship in the
current year and over the long term. This objectively reflects the high
cost of establishing and maintaining network relationships that
causes network members to have the tendency of maintaining long-
term contact, and underscores the importance of sustaining interper-
sonal relationships in the context of China’s cultural values.

As the construction of a time-varying growth bank shareholder
network has been completed, the corresponding static network
structure characteristic variables can be calculated. Currently, the
centrality index of each node is the commonly used micro-index to
describe the network structure in network science. Following Chen
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Fig. 2. Structure of time-varying growth bank shareholder network.

and Xie (2011), we define degree centrality, closeness centrality,
betweenness centrality, and eigenvector centrality of the time-vary-
ing bank shareholder network in the year to reflect the bank’s local
breadth, global depth, global mediation degree, and global location
centrality degree, respectively.

Fig. 2 depicts the structure of the bank shareholder network in
2007, 2012, and 2017. To display the structure of the bank share-
holder network, we adopt the Fruchterman—Regingold layout form,
which distributes the largest connected subgraph in the center of the
graph as far as possible and distributes other small connected sub-
graphs around, presenting the layout in a star structure. The charac-
teristics presented in Fig. 2 can be summarized as follows.

Two features can be found from the cross-sectional dimension:
First, there is a large connected subgraph in the center, and banks
with cross-shareholdings and shareholders exist in this connected
subgraph. Second, the other smaller connected subgraphs represent
banks and their shareholders that do not have cross-shareholdings
among banks on all four sides. The basic network structure is a star
type of network topology where the bank is located in the central
area and shareholders are in the peripheral area.

As time progresses, it is obvious that the time-varying bank share-
holder network exhibits the following characteristics. First, the num-
ber of banks and shareholders are increasing with banks growing
from 6 in 2004 to 112 in 2012 and 122 in 2017. Similarly, increase in
shareholding also had a snowball effect. Second, the bank share-
holder network has become closer overall. The continuous expansion
of the centrally connected subgraph shows a stronger relationship
between banks, and a more pronounced trend toward centralization.
Finally, the density between the central nodes increased significantly
in the network, thereby enhancing the network cohesion. The data
show that the bank centrality indices improved significantly across
the four categories. In terms of degree centrality, banks’ network cen-
trality grew from 10.333 in 2004 to 18.698 in 2017, an increase of
80.95%, highlighting the typical proximity of commercial banks to
central locations.

Variables

Dependent variables

According to Fernandes et al. (2018), diligence (activity fre-
quency), independence (supervisory function), and executive (advi-
sory function) are three essential characteristics of bank board
governance, and this study focuses on these three attributes. First,
board diligence measures the annual meeting frequency of the board
of directors, which reflects their performance to a certain extent.
Board diligence is measured as the natural logarithm of the total
number of board meetings held each year. Second, board executive

capacity is determined by the proportion of executive directors on
the board of directors. As a component of bank board governance,
the board’s structure indicates the influence of its internal executives
and the strength of its advisory function. Third, board independence
is measured based on the number of independent directors. Indepen-
dent directors, as an important embodiment of bank board gover-
nance, can act as an internal supervision mechanism.

Mediation variables

The proposed study hypotheses indicate three influence mecha-
nisms, and three mediator variables are established as follows:

CSR;; denotes the information sharing variable, which is measured
by the proportion of common shareholders, that is, number of direct
shareholders of bank i holding shares in other banks among all direct
shareholders of bank i in year t. The specific calculation is as follows:

CSR;i¢ = CSN; ¢ /TS; ¢ (5)

In Formula (5), CSR; ; represents the number of direct shareholders
of bank i, which is also a major shareholder of other banks, and TS; is
the total number of direct shareholders of bank i in the bank share-
holder network. The greater the value of CSR;;, the stronger the abil-
ity of bank i to obtain information resources through common
shareholders.

REPU;; is the reputation incentive variable. To obtain the reputa-
tion incentive variable, it is necessary to establish the bank’s reputa-
tion evaluation system. According to international credit rating
agencies’ rating methodologies for banks? and combined with the
characteristics of the empirical model developed in this study, we
analyze the reputation of banks in relation to their ability to prevent
and control risk. First, the following baseline model (Formula (6))
controls the fixed effects of year and city, thus reducing the impact of
different types of bank operating environments on reputation ratings
to a certain extent. Second, some bank profitability factors, such as
bank size and other financial indicators, have been incorporated into
the control variables. Primarily, these factors affect the positive repu-
tation, whereas we focus on the potential risk factors that may lead
to a negative reputation. Therefore, we choose 23 bottom indicators
to build the bank reputation evaluation system. According to the
principal component analysis, common factors with an accumulated

2 This study refers to S&P Global Ratings’ bank rating method and Moody’s bank rat-
ing method, which are divided into two dimensions: individual credit assessment and
external support assessment. Among them, individual credit assessment examines fac-
tors such as the macroeconomic environment, a company’s business status, profitabil-
ity, risk, and bank liquidity. In contrast, external support assessment examines the
support willingness of the government and relevant institutions. In this study, we
focus on bank liquidity and risk as the core factors of reputation evaluation.
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explanatory variance of more than 80% are selected to calculate the
reputation incentive variable REPU;;,.

TOP10;, is the effective connection variable measured by the sum
of the shareholding ratio of the bank’s top ten shareholders. The
larger the value, the stronger the connection effect of the bank’s
major shareholders through the bank shareholder network.

Control variables

Macro-level control variables are critical for examining the behav-
ior and operation of commercial banks, as they can be influenced by
macroeconomic conditions (Maddaloni & Peydro, 2011), which can
affect governance decisions. Therefore, consistent with Wang et al.
(2019), we incorporate the GDP growth rate and the ratio of fiscal
surplus to GDP into the regression model as control variables. First,
the GDP growth rate (N_GDP;,), represented by the nominal GDP
growth rate, is a comprehensive index for measuring the economic
strength of banks and indicates the overall economic development
level of a region. Second, the ratio of fiscal surplus to GDP (FIS;),
which is calculated by the proportion of the difference between fiscal
revenue and fiscal expenditure in the GDP of the city where the bank
is located, reflects the extent to which the government of a region
has intervened in the economic activities of banks.

Referring to the practice of Laeven and Levine (2009) and Safiullah
(2020), two key control variables are identified at the bank level: cap-
ital adequacy ratio (CAR;,) and bank growth ability (GRO;,). CAR;; is
defined as the ratio of net capital to risk-weighted assets and repre-
sents a bank’s risk-bearing capacity. GRO; is measured by the growth
rate of total assets. Additionally, we consider the degree of equity bal-
ance (EB; ) as a proxy for ownership structure, which can impact both
the structure of the bank shareholder network and bank governance.
EB;. is measured by the ratio of the sum of shares held by the second
to tenth shareholders to the share of the largest shareholder.

Consistent with Jensen (1993) and Fernandes et al. (2018), it has
been established that the size of the board of directors and separation
of the roles of the chairman and bank president are critical in deter-
mining the effectiveness of board governance. Accordingly, we intro-
duce control variables at the board level. The first variable, board size
(BS;;), is determined by the natural logarithm of the number of board
members. We also include a duality variable (DUAL;,), which takes
the value of 1 if the chairman and president are the same individual,
and 0 if they are separate.

Table 1 lists the main variables and their definitions used in the
empirical model.

Table 1
The list and definition of variables.

Variable Definition

Meeting the proxy of the board diligence

Exe the proxy of the executive of the board

Inde the proxy of the board independence

Degree degree centrality in the bank shareholder network

Between betweenness centrality in the bank shareholder network

Close closeness centrality in the bank shareholder network

Eigenvector  eigenvector centrality in the bank shareholder network

FIS the proportion of fiscal surplus in GDP of the city bank located

N_GDP the nominal GDP growth of the city bank located

CAR the capital adequacy ratio

EB the ratio of the sum of the shares held by the 2nd to10th share-
holders to the share of the largest shareholder

GRO the growth rate of banks’ total assets

BS the board size, measured by the natural log of the number of
board’s members

DUAL the duality, if the chairman and the president are the same person,
the value equals to 1; otherwise, the value is 0

CSR the proxy of the information sharing variable

REPU the proxy of the reputation incentive variable

TOP10 the proxy of the effective connection variable
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Empirical methodology

Baseline model

Hypothesis 1 proposes that the bank shareholder network has a
positive effect on board governance, and improvement of network
centrality is conducive to strengthening board governance. Based on
the previous discussion on network centrality, bank board gover-
nance, and control variables, we construct the following empirical
model:

Govl, =g + o1 Cenf + > 0tma1 COM + fAs + Ve + 8¢ (6)
m

The dependent variable, denoted as Gové‘t, represents the gover-
nance of bank i’s board in year t. This study considers board diligence
(Meeting; ), board executive capacity (Exe;;), and board independence
(Inde;;) as the proxies for bank board governance. The network cen-
trality variable, denoted as Cen*;;, represents the kth centrality mea-
sure of bank i in year t; that is, Degree;, Between;, Close;; and
Eigenvector;,. The control variable, denoted as Con,, ;,, represents the
control variable m of bank i in year ¢, that is, FIS;;,, N_GDP;,, CAR;,,
GRO;,, EB;y, BS;, and DUAL;.. u; and v, are city fixed effect and time
fixed effect respectively, and ¢;, is the random error.

Mechanism test model

We construct the following two-stage regression model to test
three mechanisms.

First stage regression:

MV}, = 6o + 01Cenf + > Om1 Conpy i + i + Ve + &3y (7)
m

Second stage regression:

GOV;',[ = o + 1 Cenf, + MV, Z Pm2CONmie + Wi + Ve + &1t (8)
m

The mediating variable, denoted as MV";,, represents the nth
mediating variable of bank i in year t, that is, the information sharing
variable (CSR;,), the reputation incentive variable (REPU;,), and the
effective connection variable (TOP10;;). The key coefficients are 6, in
the first stage of regression and ¢ in the second stage of regression.
If these coefficients are significant, it indicates that information shar-
ing, reputation incentives, and effective connections are the mediat-
ing variables of the bank shareholder network affecting bank board
governance. Meanwhile, we expect that coefficient ¢; in the second-
stage regression will decrease compared with coefficient «; in the
baseline model.

Results and discussion
Baseline results

To verify Hypothesis 1, a fixed effects regression was performed.
Table 2 presents the baseline regression results for network centrality
and board governance. In columns (1) ~ (4), the coefficients of Degree
and Between are statistically significant, whereas the coefficients of
Close and Eigenvector are both significantly positive. Thus, in the bank
shareholder network, the closer the bank is to the center, the better
its overall position, and the higher the level of board diligence. In col-
umns (5) ~ (8), the coefficients of Degree, Close and Eigenvector are
significant at the 5% level, whereas Between is not statistically signifi-
cant. In the bank shareholder network, the wider the social solidarity
of the bank, the closer it is to the network center, the better its posi-
tion in the global network, and the stronger the board’s executive
ability. In columns (9) ~ (12), the four coefficients are all positive and
significant, indicating that the improvement in network centrality is
beneficial to board independence.
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Table 2
Results of baseline regression.
Meeting Exe Inde
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Degree 0.002 0.002"" 0.002""
(0.003) (0.001) (0.001)
Between 0.697 0.047 0524
(0.926) (0.229) (0.194)
Close 1.486" 0460 0.560""
(0.634) (0.165) (0.120)
Eigenvector 0416~ 0.098" 0117
(0.197) (0.050) (0.043)
CAR 0.009* 0.009* 0.010* 0.009* -0.001 —0.000 -0.000  —0.001 —0.001 -0.001 —0.001 -0.001
(0.005) (0.005) (0.005) (0.005) (0.002)  (0.002) (0.002)  (0.002)  (0.001) (0.001) (0.001) (0.001)
EB -0.010 -0.010 —0.001 —0.004 —-0.001  —0.003 —0.001 -0.001 -0012"" -0013" -—0011"" -0.012"
(0.011) (0.011) (0.011) (0.011) (0.003)  (0.003) (0.003)  (0.003)  (0.002) (0.002) (0.002) (0.002)
GRO 0.133* 0.139* 0.133* 0.134* 0.007 0.007 0.007 0.007 0.009 0.009 0.009 0.010
(0.077) (0.076) (0.076) (0.076) (0.007)  (0.007) (0.007)  (0.007)  (0.006) (0.006) (0.006) (0.006)
DUAL -0.185"" -0186" -0.188" -0.176"° -0024 -0.024 —0.025* -0.022 -0.027°  -0028" 00317  -0.026"
(0.059) (0.059) (0.059) (0.059) (0.015)  (0.015) (0.015)  (0.015)  (0.013) (0.013) (0.013) (0.013)
BS 03307 0325 0288 0339 0.050"  0.050"  0.036 0.052" 01117 0.106™" 0.086"" 0113
(0.096) (0.096) (0.097) (0.096) (0.024)  (0.024) (0.024)  (0.024) (0.019) (0.019) (0.020) (0.019)
FIS —0.747 —0.804 —0.889 -0.886 04517 0390  0.351 0.376*  0.280 0214 0.183 0.232
(0.957) (0.956) (0.953) (0.954) (0.224)  (0.226) (0.225)  (0.226)  (0.176) (0.176) (0.174) (0.176)
N_GDP -0.062 -0.071 ~0.050 —0.084 0.049 0.043 0.056 0.041 0.087 0.082 0.088 0.080
(0.338) (0.337) (0.336) (0.336) (0.076)  (0.077) (0.077)  (0.077)  (0.064) (0.064) (0.063) (0.064)
Year Fixed effect  Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
City fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.597 0.598 0.601 0.600 0.615 0.606 0.610 0.608 0.645 0.643 0.650 0.643
Observations 751 751 751 751 704 704 704 704 838 838 838 838

Notes: *, ** and *** denote the 10, 5 and 1 percent significance levels, respectively. The value in parentheses is standard error.

According to this study, the bank shareholder network has a posi-
tive effect on bank board governance, and the improvement in net-
work centrality is conducive to increasing diligence, execution, and
independence of the board of directors. A bank with a higher degree
centrality has more extensive social connections, thus enabling it to
obtain more valuable information resources. The greater the
betweenness centrality of a bank, the greater is its control ability
within the network. By serving as a link between other financial insti-
tutions, it can provide heterogeneous information, broaden resource
channels, and alleviate the pressure of information asymmetry.
Meanwhile, the higher the closeness centrality of a bank, the closer it
is to the center of the network, the smaller the average distance to
other banks, and it can obtain information resources rapidly and at a
lower cost. Additionally, the higher the eigenvector centrality of a
bank, the better its overall position in the network. It can connect to
more powerful banks in the network, thereby improving its reputa-
tion. To maintain a market reputation, banks must improve the inter-
nal governance system using social networks for monitoring. Thus,
all regression results support Hypothesis 1.

Our findings provide further evidence of the trade-off role of bank
shareholder networks in bank governance. Li et al. (2019) demon-
strated trade-offs between information, resources, voice, and collu-
sion when weighing the impact of shareholder networks. If collusion
outweighs the right to obtain resources and speak during normal
operations, then the position of a malicious bank’s shareholder net-
work is strengthened, resulting in higher risk taking. Ardekani et al.
(2020) confirmed that interbank networks may underestimate
liquidity risk, highlighting the negative side of network effects. How-
ever, it is important to note that networks have positive effects on
bank governance. While risk taking is an aspect of internal gover-
nance, board governance is equally vital, particularly during a finan-
cial crisis (Fernandes et al., 2018). Additionally, risk may arise from a
bank’s initiative to expand its profit growth points within the con-
fines of risk control. Compared to other governance indicators, board
governance is closer to the source of the shareholder network, and its
direct influence is more apparent. Hence, we observe a positive
tradeoff effect.

Heterogeneous effects

Service areas

Table 3 reports the results of the heterogeneity test based on dif-
ferent service areas of banks. Local is the dummy variable indicating
if a bank is local. In columns (1) ~ (4), the heterogeneity effect of
Degree, Between, Close, and Eigenvector on board diligence are approx-
imately the same. Compared with national banks, the positive effect
of bank shareholder network on the diligence practiced by the boards
of local banks is significant and the improvement effect is stronger. In
columns (5) ~ (8), although Degree, Close, and Eigenvector have a sig-
nificant positive effect on the board executive capacity, heterogeneity
effects vary across the network centrality. Specifically, the coefficient
of Local x Degree is positive, indicating that compared with national
banks, the improvement effect of Degree on the board executive
capacity of local banks is on average 0.003 units higher per unit. With
respect to Close, the coefficient of Local x Close is negative, indicating
that the improvement effect of Close on the board executive capacity
of local banks is reduced by 0.930 units on average. Besides, there is
no difference in the improvement effect of Eigenvector on the board
executive capacity. In columns (9) ~ (12), the coefficients of
Local x Degree and Local x Eigenvector are both positive, indicating
that compared with national banks, the improvement effect of local
breadth and global location on the board independence of local banks
are 0.002 and 0.573 units higher, respectively. However, there is no
difference in the improvement effect for betweenness centrality and
closeness centrality on board independence.

In conclusion, we find that the bank shareholder network has a
significant positive effect only on the board diligence of local banks,
and the positive effect of the bank shareholder network on board
independence is discernible in local banks. In addition, the positive
impacts of the bank shareholder network on board executive capacity
differ from the various network structure perspectives. Perhaps, this
is because the largest shareholders of local banks are generally local
governments or state-owned firms. Local governments have a strong
influence and control over local banks owing to financial pressure
and the burden of official performance. Thus, local governments have
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Table 3
Results of heterogeneous effect: service areas.
Meeting Exe Inde
1M (2) 3) (4) (5) (6) (7 (8) 9) (10) (11) (12)
Degree ~0.001 0.002"" 0.001"
(0.003) (0.001) (0.001)
Local x Degree 0.020"" 0.003" 0.002"
(0.005) (0.001) (0.001)
Between -0.122 -0.033 0.443"
(1.012) (0.244) (0.210)
Local x Between 4315 0.553 0.490
(2177) (0.586) (0.483)
Close -1.590 12127 1.000™"
(1.430) (0.357) (0.308)
Local x Close 3.694" -0.930" -0.509
(1.540) (0.391) (0.328)
Eigenvector 0.322 0.094* 0.100"
(0.197) (0.050) (0.043)
Local x Eigenvector 4077 0.164 0.573"
(1.078) (0.280) (0.232)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
City Fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.606 0.600 0.604 0.608 0.618 0.606 0.614 0.608 0.647 0.644 0.651 0.646
Observations 751 751 751 751 704 704 704 704 838 838 838 838

Notes: The control variables include FIS, N_GDP, CAR, EB, GRO, BS and DUAL, and the coefficients of them are omitted for brevity. *, ** and *** denote the 10, 5 and 1
percent significance levels, respectively. The value in parentheses is standard error.

a strong positive impact on the diligence and independence of the
board of directors. However, for most national banks, vertical man-
agement of branches may limit local government directives; there-
fore, bank board governance is less restricted. However, a large board
of directors, complex organizational structure, and the historical
advantages of a good reputation may obscure the impact of network
centrality on bank board governance.

Ownership properties

Table 4 presents the results of heterogeneity tests based on vari-
ous ownership properties. Stateowned is the dummy variable that
reflects ownership properties. Columns (1) ~ (4) present the results
using board diligence as an explained variable. The coefficients of
Stateowned x Between and Stateowned x Close are both significantly
negative, indicating that compared with nonstate banks, for each

unit of betweenness centrality and closeness centrality, the impact of
improvement on the board diligence of state-owned banks decreased
by 3.615 and 1.887 units on average, respectively. Columns (5) ~ (8)
show that Degree and Close have opposite heterogeneity effects on
the board executive capacity. Specifically, the coefficient of
Stateowned x Degree is 0.003, indicating that the impact of improve-
ment in local breadth on the board executive capacity of state-owned
banks is on average 0.003 units higher than that of nonstate banks.
However, the coefficient of Stateowned x Close is -0.357, indicating
that compared with nonstate banks, the improvement effect of global
depth on the board executive capacity of state-owned banks is
reduced by 0.357 units on average. Columns (9) ~ (12) indicate that
for banks with different ownership properties, there is no heteroge-
neity in the improvement effect of network centrality on board inde-
pendence.

Table 4

Results of heterogeneous effect: ownership properties.

Meeting Exe Inde
1M (2) 3) (4) (5) (6) (7) (8) 9) (10) (11) (12)
Degree 0.002 0.002"" 0.001""
(0.003) (0.001) (0.001)
Stateowned x Degree —0.005 0.003" 0.001
(0.004) (0.001) (0.001)
Between 2.065* -0.089 0577
(1.052) (0.256) (0.219)
Stateowned x Between 36157 0.158 -0.152
(1.361) (0.333) (0.283)
Close 22567 0.553"" 0.6327"
(0.692) (0.179) (0.130)
Stateowned x Close -1.887" -0.357* -0.239
(0.768) (0.186) (0.145)
Eigenvector 0.424* 0.063 0.112"
(0.218) (0.054) (0.047)
Stateowned x Eigenvector 0.137 0.055 —0.001
(0.359) (0.088) (0.073)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
City Fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.598 0.602 0.605 0.600 0.609 0.596 0.602 0.597 0.653 0.651 0.659 0.651
Observations 724 724 724 724 684 684 684 684 807 807 807 807
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Overall, we find that bank shareholder networks have a positive
impact on board diligence and board executive capacity of nonstate
banks, indicating an obvious short reinforcement effect. That is, the
presence of control in the network or close to the center can affect
board diligence and executives of nonstate banks, while a close rela-
tionship with direct shareholders affects the board executive capacity
of state-owned banks. These findings align with the small-world fea-
tures of financial networks that are most prevalent (Watts & Strogatz,
1998). Over time, most connections in small-world networks remain
steady, whereas only a small number of local connections change.
Consequently, nonstate banks find it challenging to expand their con-
trol through direct shareholder involvement and must fully leverage
indirect relationships within the network. This may be attributable to
the fact that the number of direct major shareholders and China’s
nonstate commercial banks’ social relations are relatively small com-
pared to state-owned banks. Additionally, nonstate banks receive
less government support. Therefore, board governance can be
improved if nonstate banks have greater control over resource alloca-
tion or are closer to the center of the network. By contrast, state-
owned banks may receive extra government support; however, they
also face significant limitations and dependence. State-owned banks
that have internal governance influenced by the government and
undertake political tasks (Wang et al., 2019), it is challenging to lever-
age other network advantages, such as indirect shareholders in bank
board governance, owing to the latter’s influence. Furthermore, for
banks with different ownership structures, there is no heterogeneity
effect on the positive influence of the bank shareholder network on
board independence.

Mechanism and robustness

Mechanism discussion

Information sharing

By sharing information, the bank shareholder network provides
access to information, which may affect board governance. Table 5
presents regression results for the information-sharing mechanism.
Column (1) shows the regression between Between and CSR, which is
a proxy for the information sharing variable. The results show that
Between has a significant positive effect on information sharing. Spe-
cifically, banks with greater control over the bank shareholder net-
work are more likely to improve information acquisition and sharing,
which indicates that the information sharing variable is indeed a
mediation variable affecting bank board governance.

Columns (2) ~ (3), columns (4) ~ (5), and columns (6) ~ (7) pres-
ent the regression results between the Between variable and board
diligence, board executive capacity, and board independence, respec-
tively, after the inclusion of CSR. Considering that Between only has a
significant positive effect on board independence, based on the base-
line regression results, the results in columns (6) ~ (7) are important.
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In column (7), the coefficient of CSR is positive and significant, and
the coefficient of Between is 0.415, which is less than 0.524, as shown
in column (6). These results indicate that information sharing can
improve board governance. Therefore, Hypothesis 2 is confirmed.

Notably, these regression results only indicate the presence of an
information sharing mechanism between the betweenness centrality
and bank board governance. However, the information-sharing
mechanism between the other three indicators and bank board gov-
ernance has not yet been examined. A possible explanation is that
betweenness centrality assesses the ability of banks to control each
another. The higher the score, the more prominent is the bank’s posi-
tion in the network. Additionally, this link facilitates easier links
between banks, and those in this position can gather more informa-
tion and spend less in sharing it. This intuition is consistent with
Granovetter’s (1973) analysis that social networks aid in the acquisi-
tion of diverse information.

Reputation incentives

In a positive position within the bank shareholder network, banks
have high social capital and find it easy to win over stakeholders and
investors (Li et al., 2019). For maintaining a good reputation, banks
are inclined to strengthen their internal governance. Eigenvector is an
indicator that measures the position of a bank in the overall network.
The greater the value, the higher is the bank’s reputation score.
Therefore, we tested Hypothesis 3 using Eigenvector as the core
explanatory variable.

Table 6 presents the regression results for the reputation incen-
tive mechanism. Column (1) displays the regression results for Eigen-
vector and reputation incentive variable REPU. The results suggest
that Eigenvector has a significant positive effect on REPU, that is, if the
bank’s overall position in the bank shareholder network is high, it
obtains excellent reputation and trust scores. This shows that REPU is
indeed the mediating variable of the bank shareholder network
affecting bank board governance. Columns (2) ~ (3) show the regres-
sion results between Eigenvector and board diligence after the inclu-
sion of REPU. The coefficient of REPU is insignificant, indicating that
there is no transmission path through reputation incentives. Columns
(4) ~ (5) show the regression results between Eigenvector and the
board executive capacity after the inclusion of REPU. In column (5),
the coefficient of REPU is positive and significant, and the coefficient
of Eigenvector is 0.098, which is less than 0.085 in column (4), similar
to the results in columns (6) ~ (7). To sum up, Eigenvector can affect
the board executive capacity and board independence through
the reputation incentive mechanism. Therefore, Hypothesis 3 is
confirmed.

This mechanism is consistent with the economic intuition and
features of China’s social structure. Reputation affects the expecta-
tions and future choices of all those involved. Therefore, if an actor
holds a favorable position in the bank shareholder network, the social
capital and esteem they possess within the banking industry remains

Table 5
Information sharing mechanism.
CSR Meeting Exe Inde
(1) (2) 3) (4) (5) (6) (7)
Between 12797 0697 0.378 0.047 -0.125 05247 0415”7
(0.377) (0926) (0.958) (0.229) (0.232)  (0.194) (0.201)
CSR 0.175* 0.047” 0.033*
(0.096) (0.024) (0.020)
Controls Yes Yes Yes Yes Yes Yes Yes
Year Fixed effect  Yes Yes Yes Yes Yes Yes Yes
City Fixed effect Yes Yes Yes Yes Yes Yes Yes
R-squared 0.598 0.657 0.596 0.606 0.621 0.643 0.651
Observations 751 779 657 704 611 838 741
Direct effect 0 0 0415
Indirect effect 0 0 0.109

11



L. Wang, Z. Huang and Y. Wang

Journal of Innovation & Knowledge 8 (2023) 100412

Table 6
Reputation incentive mechanism.
REPU Meeting Exe Inde
1) (2) (3) (4) (5) (6) (7
Eigenvector 0.760*  0.416"  0355*  0098"  0.085* 01177 0105
(0.415)  (0.197)  (0.198)  (0.050)  (0.050) (0.043) (0.043)
REPU 0.027 00137 0.007*
(0.018) (0.005) (0.004)
Controls Yes Yes Yes Yes Yes Yes Yes
Year Fixed effect ~ Yes Yes Yes Yes Yes Yes Yes
City Fixed effect Yes Yes Yes Yes Yes Yes Yes
R-squared 0.600 0.592 0.612 0.608 0.607 0.643 0.649
Observations 751 802 695 704 635 838 768
Direct effect 0416 0.085 0.105
Indirect effect 0 0.013 0.012

high, and their current status could motivate them to make improve
further (Mailath & Samuelson, 2006). China attaches greater impor-
tance to maintaining its social image; therefore, both legal persons
and individuals should focus on self-improvement and safeguard
their existing interests.

Effective connections

According to Hypothesis 4, the bank shareholder network is a
weak network connection, and only major shareholders in the net-
work can enable a real connection role. The greater the value of Close,
the easier it is for the bank to connect with other banks. Therefore,
we tested Hypothesis 4 using Close as the core explanatory variable.

Table 7 reports the regression results for the effective connection
mechanism. Column (1) shows the regression results for Close and
effective connection variable TOP10. The results show that Close has a
significant positive effect on TOP10, that is, the more central the bank
is in the bank shareholder network, the smaller the average distance
with other banks, the larger the value of TOP10, and the stronger the
effective connection ability. This indicates that TOP10 is indeed a
mediation variable of the bank shareholder network affecting bank
board governance. The results in columns (2) ~ (3) and columns (6)
~ (7) indicate that Close can affect board diligence and board inde-
pendence through the effective connection mechanism. Therefore,
Hypothesis 4 is confirmed.

We emphasize this mechanism because the shareholder network is
more closely linked to the fundamental benefit of banks versus other
networks. Conflicts between major and minority shareholders have
existed for a long time. While major shareholders may engage in mali-
cious collusion, minority shareholders’ free-riding can impede the effi-
ciency of internal bank governance. Our benchmark results
demonstrate that this study is favorably positioned on the trade-off
spectrum. In this section, we provide further evidence that shareholder
networks can amplify the views of major shareholders and reinforce
the tangible link between equity rights (Dahl & Pedersen, 2005).

Robustness test

Eliminating size differences

Bank shareholder networks will continue to grow in scale over
time, and network centrality will also progress. Consistent with Chen
and Xie (2011) and Shen et al. (2017), we eliminate the differences in
each year caused by network size. We adjust the calculation methods
for degree centrality and betweenness centrality and re-examine
Hypothesis 1. The specific practices are as follows:

Redefine degree centrality as:

Degree

Degree_scale = 7 1 )

Redefine betweenness centrality into the following two forms:
Between

Between_scalel = ———— (10)
g-1
Between _scale2 = __ Between (11)
(g-1Eg-2)

where g is the total number of banks in the bank shareholder net-
work for each year.

Table A.1 shows the regression results, and the baseline results
continue to hold.

Different network construction method

We use a time-varying growth bank shareholder network, with
banks and shareholders considered as nodes. Different network con-
struction methods render the selection of network members and the
identification of social relations slightly different, which may lead to
differences between the bank shareholder network and bank board
governance. Therefore, for the robustness test, we construct a time-
varying growth bank network by treating each bank as a node.
Table A.2 shows that the results are robust.

Table 7
Effective connection mechanism.
TOP10 Meeting Exe Inde
M () (3) (4) (5) (6) (7)
Closer 537207 14867 13307 04607 04527 05607 0529”7
(19.102)  (0.634) (0.636) (0.165)  (0.166)  (0.120)  (0.121)
TOP10 0.002" 0.000 0.000"
(0.001) (0.000) (0.000)
Controls Yes Yes Yes Yes Yes Yes Yes
Year Fixed effect ~ Yes Yes Yes Yes Yes Yes Yes
City Fixed effect Yes Yes Yes Yes Yes Yes Yes
R-squared 0.670 0.601 0.603 0.610 0.611 0.650 0.652
Observations 876 751 751 704 704 838 838
Direct effect 1.330 0.460 0.529
Indirect effect 0.156 0 0.031
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Endogeneity discussion

A bank with a high level of board governance may automatically
broaden its social relationships and establish a good reputation in the
network, thus gaining a favorable position within it, and reverse cau-
sality may exist. To alleviate the endogeneity problem, network cen-
trality is treated with a one-period lag. Table A.3 shows that
shareholders have a positive impact on bank board governance. The
study conclusion is valid, notwithstanding the endogeneity problem.

Conclusions

This study uses four types of network centrality measures to por-
tray a bank’s position within the shareholder network and examines
the impact and mechanism of the network on board governance,
including the board’s diligence, executive capacity, and indepen-
dence. Empirical findings show that a bank shareholder network has
positive impact on bank board governance, indicating that if a bank
has an advantageous position in the network, it will be helpful in
improving bank board governance. In addition, network centrality
measures emphasize various points of a bank’s position, indicating
that the impact of each network centrality measure on the board’s
diligence, executive capacity, and independence will differ slightly
and needs to be analyzed on a case-by-case basis, rather than being
generalized. Moreover, the impact of the bank shareholder network
on board governance will be heterogeneous given the range of ser-
vice areas and ownership properties, and it shows a reinforcing
weakness effect. Furthermore, network location can improve board
governance through information sharing, reputation incentives, and
effective connections within the bank shareholder network.

This research not only provides novel ideas and a new basis for
research in the banking industry but improves understanding on the
relationship and mechanism between banks, shareholder networks,
and board governance. Consistent with the above findings, this study
suggests three policy implications for shareholders and a bank’s
board of directors to leverage strengths and improve performance,
guidance for governments and regulatory agencies to regulate com-
mercial banks, and suggestions for investors and market agents to
make investment decisions.

First, shareholders can actively use their own information advan-
tages in social networks to improve the bank’s internal governance
capacity. Commercial banks should conduct a concrete analysis of
specific issues and implement governance goals to avoid poor or
weak governance efficiency caused by the overuse of network effects.
For example, to improve board diligence, banks can focus on their
global position in the bank shareholder network and closeness to the
center of the network, rather than focusing on increasing the number
of directly connected banks.

Second, governments should provide different types of support
and intervention to banks based on their service areas and ownership
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properties. For local banks, local government support is conducive to
improving internal governance. Regarding nonstate banks, the gov-
ernment should not intervene excessively, but should give them
appropriate internal governance space to maximize the positive
impact of bank shareholder networks. Considering that changes in
shareholding structure and the self-centered behavior of common
shareholders may have a negative effect on the internal governance
of banks, regulatory agencies should strengthen their oversight,
focusing on the double-edged sword effect of the change in share-
holding structure, and regulate their economic behavior.

Third, investors can indirectly assess the status, reputation, and
internal governance quality of a bank by analyzing its ownership
structure and common shareholders. Marketing agents should be
cautious regarding bank networks, especially cross shareholdings.
While such arrangements can improve banks’ ability to obtain infor-
mation and enhance internal governance performance, they also
expose them to external risks.

Our study has several limitations that highlight potential areas for
future research. First, it examins only three fundamental types of
bank board governance. However, board governance includes educa-
tion, experience, diversity, and other characteristics that may affect
bank performance drastically. Therefore, future research should
explore the impact of bank networks on other governance mecha-
nisms to enrich the existing literature. Second, our study focuses on
China’s banking industry, where indirect financing channels domi-
nated by the banking sector are of greater importance, and personal
relationships are crucial. Our findings may not be applicable to coun-
tries with developed direct financing or regions with a lower empha-
sis on relationship network customs. Thus, it is worthwhile
examining cross-country perspectives and national heterogeneity to
explore the influence of social networks on bank governance under
various economic institutional environments.
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Appendix

Tables A1, A2, A3

Table A.1
Robustness tests of eliminating size differences.
Meeting Exe Inde
(1) (2) 3) (4) (5) (6) (7) (8) 9)
Degree_scale 0312 0.142"" 0.117"
(0.215) (0.053) (0.045)
Between_scalel 12.390 2.775 11.654™"
(19.354) (4.611) (3.798)
Between_scale2 145.193 31.264 144.208™
(262.690) (62.564) (51.151)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effect ~ Yes Yes Yes Yes Yes Yes Yes Yes Yes
City fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.598 0.597 0.597 0.610 0.606 0.606 0.643 0.644 0.644
Observations 751 751 751 704 704 704 838 838 838

Notes: *, ** and *** denote the 10, 5 and 1 percent significance levels, respectively. The value in parentheses is standard error.
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Table A.2
Robustness tests of changing network construction method.
Meeting Exe Inde
(1) (2) 3) (4) 5) (6) (7 (8) (9) (10) (11) (12)
Degree 0.005 0.001 0.003""
(0.004) (0.001) (0.001)
Between 1.346 -0.261 0.716™"
(0.948) (0.233) (0.200)
Close 0.513* 0301 0330
(0.287) (0.073) (0.055)
Eigenvector 0826 0.155" 0297
(0.242) (0.061) (0.050)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Fixed effect ~ Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
City Fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.600 0.601 0.601 0.606 0.608 0.608 0.618 0.612 0.647 0.647 0.658 0.657
Observations 743 743 743 743 695 695 695 695 829 829 829 829
Notes: *, ** and *** denote the 10, 5 and 1 percent significance levels, respectively. The value in parentheses is standard error.
Table A.3
Endogeneity discussion.
Meeting Exe Inde
(1) (2) (3) (4) (5) (6) (7 (8) 9) (10) (11) (12)
L.Degree 0.000 0.002"" 0.002""
(0.003) (0.001) (0.001)
LBetween -0.123 0.042 0477
(0.858) (0.204) (0.182)
L.Close 0.825 0.304* 0452
(0.681) (0.170) (0.128)
L.Eigenvector 0.358* 0.106" 0.115"
(0.188) (0.045) (0.040)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effect  Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
City fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.591 0.591 0.592 0.594 0.606 0.596 0.598 0.600 0.650 0.647 0.650 0.648
Observations 681 681 681 681 637 637 637 637 759 759 759 759

Notes: *, ** and *** denote the 10, 5 and 1 percent significance levels, respectively. The value in parentheses is standard error.
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