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The focus of the China Journal of Accounting Research is to publish theoretical and empirical
research papers that use contemporary research methodologies to investigate issues about
accounting, corporate finance, auditing and corporate governance in the Greater China region,
countries related to the Belt and Road Initiative, and other emerging and developed markets.
The Journal encourages the applications of economic and sociological theories to analyze and
explain accounting issues within the legal and institutional framework, and to explore accounting
issues under different capital markets accurately and succinctly. The published research articles
of the Journal will enable scholars to extract relevant issues about accounting, corporate finance,
auditing and corporate governance related to the capital markets and institutional environment.
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A B S T R A C T

We propose that independent directors are likely to play a political role in an
institutional setting featuring weak investor protection and strong government
intervention. Using Chinese data for 2001–2014, we investigate whether the
stock price reaction to an independent director’s death is related to his or
her political connection. We find a stronger negative reaction to the death
announcements of politically connected than politically unconnected indepen-
dent directors. The magnitude of the reaction is positively related to directors’
political rank, and cannot be offset by their firms’ political capital. However,
we document no evidence of politically connected independent directors
exhibiting superior monitoring or consulting performance. Additional analyses
show that firms are more inclined to appoint a politically connected indepen-
dent director as a successor if his or her predecessor also had political connec-
tions. Our study broadens scholarly understanding of independent directors’
role in a non-Anglo-American setting.
� 2016 Sun Yat-sen University. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecom-

mons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Independent directors are considered to constitute an important corporate governance mechanism by aca-
demics, practitioners and policymakers alike. The traditional view is that they enhance firm value by playing a
monitoring or consulting role, although empirical tests do not unanimously support that view, partly due to
the endogeneity problem (Adams et al., 2010). Another view is that independent directors are little more than
window dressing, offering little real value, particularly when they fall into the vortex of public opinion during
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corporate scandals. Hence, the issue of whether independent directors can play a role, and if so what role they
play, is by no means settled. Further investigation is needed.

Scholars have increasingly begun to recognize the importance of the institutional environment in shaping
the role of independent directors1 (Liu et al., 2012, 2015). As firms face different constraints and opportunities
in different institutional settings, the roles that they need independent directors to play and the roles that such
directors can play are also likely to differ across settings. However, the extant literature focuses narrowly on
independent directors’ monitoring and consulting role in the context of developed markets. Little attention
has been paid to their role in emerging markets, even though the institutional characteristics of those markets
are likely to shape that role in significant ways. In this paper, we fill this research gap by proposing and empir-
ically testing an alternative view. We posit that in addition to their monitoring and consulting role, indepen-
dent directors can also play a political role in China, an emerging market setting characterized by weak
investor protection and strong government intervention, and that firms in China need them to play such a role.

China offers weak legal protection for investors. To gain private benefits of control, the largest shareholders
in a firm are often able to manipulate the selection process of independent director candidates and dismiss
those incumbent who are ‘‘unfriendly” and thus likely to monitor them strictly, thereby impeding the moni-
toring role of independent directors (Liu et al., 2013; Tang et al., 2010). China is also characterized by strong
government intervention, which means that firms’ business strategies are severely affected by frequent policy
changes and political disturbances, thereby weakening the consulting role of independent directors. At the
same time, the regulatory power underscoring government intervention creates strong demand for rent-
seeking. Independent directors with political connections can build a bridge for communication between firms
and politicians, thereby helping firms to avoid policy risks and gain regulatory rent, through which they can
play a crucial political role. In this context, a firm is likely to view politically connected independent directors
primarily as a rent-seeking tool, with their potential monitoring or consulting role having little relevance.

To mitigate concern about the potential endogeneity problem, we empirically test the foregoing proposition
by considering independent directors’ death events from 2001 to 2014. Using this quasi-natural experiment, we
investigate two issues. First, we compare the stock price reactions to the death announcements of politically
connected and politically unconnected independent directors, allowing us to determine whether there is a
political role that is restricted to the former. Second, we investigate whether firms are more inclined to appoint
a politically connected independent director if his or her predecessor also had political connections. The China
Securities Regulatory Commission (CSRC) requires that the proportion of independent directors on a board
cannot be less than one-third, and most firms thus have to appoint a new such director to meet this regulatory
requirement in the event of a director’s death, allowing us to confirm firms’ need for independent directors to
play a political role.

The empirical results reveal a stronger negative stock price reaction to the death announcements of polit-
ically connected independent directors than to those of their politically unconnected counterparts. Further, the
magnitude of the negative market reaction is positively related to the deceased director’s political rank and
cannot be offset by his or her firm’s political capital, regardless of whether that capital takes the form of
state-owned property rights or chairperson or CEO political connections. However, we document no evidence
to indicate that politically connected independent directors perform better in their monitoring or consulting
roles than their politically unconnected counterparts. Finally, in our test of the selection of successors, we find
that firms are more inclined to appoint a new politically connected independent director if his or her prede-
cessor had political connections, thus suggesting that politically connected independent directors are not ran-
domly distributed and that firms need such directors to play a political role and actively select those capable of
doing so.

This study contributes to the literature in several respects. First, it broadens the traditional perspective on
the roles of independent directors. Most previous research focuses on their monitoring and consulting role,
whereas this paper proposes and tests their political role by taking into account distinct features of China’s
institutional environment. Our findings emphasize the need for researchers to pay closer attention to the char-

1 Liu et al. (2012) document the consulting role played by independent directors with a banking background in China, an institutional
setting featuring financial repression. Liu et al. (2015) investigate the consulting role of nonlocal independent directors in nonlocal merger
and acquisition activity in the context of a Chinese setting characterized by local protectionism.
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acteristics of different institutional contexts in which independent directors may play different roles. Second,
this study complements the literature on political connections. Most extant studies in this area explore the
causes and consequences of the political connections of a firm’s core executives, overlooking the potentially
important role of independent directors’ political connections. In practice, firms expand their political capital
not only by seeking core executives with political titles, but also by appointing politically connected individ-
uals as independent directors. A recent study shows that the latter’s political connection is even more powerful
and valuable than those of core executives (Du et al., 2014). Researchers would thus be advised to pay greater
attention to the political connections of independent directors. Third, in terms of research methodology, by
considering independent directors’ death events as the research setting and utilizing the CSRC’s ‘‘one-
third” regulatory requirement concerning the proportion of independent directors on the board, our study
effectively mitigates the endogeneity problem that is a major concern in the independent director literature.

This study also has important policy implications for regulatory bodies looking to further improve the inde-
pendent director system. Although the CSRC introduced the current system in 2001 to improve corporate
governance and strengthen investor protection, these policy objectives are far from being fulfilled in practice.
Politically connected independent directors have been captured by firms as rent-seeking tools, which suggests
that regulators need to restrict the qualifications of independent directors and establish related support sys-
tems (e.g., granting small shareholders more nomination rights concerning independent directors) to help
independent directors to play more effective monitoring and consulting roles, and in turn to strengthen cor-
porate governance.

The remainder of this paper is organized as follows. Section 2 reviews the literature. Section 3 describes the
institutional background and theoretical analyses, and Section 4 details the research design. A statistical sum-
mary and empirical tests are presented in Section 5, and Section 6 concludes the paper.

2. Literature review

2.1. Research on independent directors

Extant studies examine the monitoring and consulting roles of independent directors from the governance
perspective. For example, Adams et al. (2010) propose that independent directors play a monitoring role by
appointing, assessing and dismissing top executives, thereby reducing agency costs between management and
shareholders. Borokhovich et al. (1996) find that independent directors are more inclined to hire CEOs from
the outside rather than promote them internally. Core et al. (1999) show that independent directors can pre-
vent CEOs from receiving excess compensation. Weisbach (1988) reports that independent directors can
strengthen the negative relationship between CEO turnover and firm performance by dismissing unqualified
CEOs. However, all of this research is carried out in developed markets, in which conflicts of interest between
management and shareholders are the dominant concern. In emerging markets, where those conflicts are
between large and small shareholders, independent directors’ monitoring role operates primarily by curbing
the expropriation of minority shareholders by large shareholders. Ye et al. (2007) find that independent direc-
tors can reduce fund embezzlement by large shareholders. They also show that independent directors are likely
to vote against management proposals only when firms are performing poorly, although the proportion of
independent directors on the board is not related to such dissent (Ye et al., 2011).

Another strand of the independent director literature focuses on these directors’ consulting role. Demb and
Neubauer’s (1992) survey indicates that the majority of independent directors see themselves as playing an
advisory role, i.e., providing professional suggestions for corporate strategy-building. Adams and Ferreira
(2007) argue that independent directors’ consulting role depends on inside information on the firm, and thus
greater independence decreases a CEO’s willingness to share information, thereby weakening that role. Coles
et al. (2008) find complex firms, which have greater advising requirements than less complex firms, to have
larger boards with more independent directors. Finally, Liu et al. (2015) report that nonlocal independent
directors play a consulting role in nonlocal mergers and acquisitions.

Although extant studies have documented considerable evidence on the roles that independent directors
play, there are some notable gaps. First, most studies focus on developed markets, thus ignoring the specific
role of independent directors in emerging markets. As Williamson (2000) argues, the country-level institu-
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tional environment determines and shapes corporate governance practices at the firm level. Hence, the insti-
tutional environments in which firms operate influence the role of corporate governance mechanisms. For
example, audit firms play a monitoring role in developed markets. However, in China, firms hire politically
connected audit firms whose partners are members of the CSRC’s IPO screening committee to help them
to lobby for favorable regulatory decisions (Yang, 2013). Accordingly, audit firms’ role is more akin to a facil-
itator than a watchdog. There is clearly a need for independent director research in emerging markets to pay
close attention to the specific institutional features that differ from those in developed markets, and yet work in
this area remains scant. One exception is Du et al. (2014), who document the positive influence of politically
connected independent directors on private firms’ entry into high-barrier industries in China, an institutional
context with many restrictions on the scope and depth of private economic development because of ‘‘implicit
discrimination.”

Second, the endogeneity problem impairs the internal validity of much independent director research,
resulting in potentially erroneous conclusions. For example, it remains unclear whether independent directors
add firm value. Rosenstein and Wyatt (1990) and Wang et al. (2006) find a positive relationship between the
two, whereas Hermalin and Weisbach (1991) and Klein (1998) find no relationship between them, and
Agrawal and Knoeber (1996) document a negative relationship. One important reason for these mixed results
is that most research has failed to resolve the endogeneity in the independent director selection process. There
may be unobserved firm characteristics (omitted variables) that determine who firms appoint independent
directors and what role they play, and the same characteristics may influence firm value (Coles et al.,
2008). Therefore, we need a quasi-experimental setting to identify the role of independent directors and its
influence on firm value.

This study fills the gap in the literature and offers an improved research design. Specifically, we examine the
specific institutional features (i.e., weak investor protection and strong government intervention) responsible
for the different roles that independent directors play in China relative to their counterparts in developed
economies. Besides, we consider a death event setting, which mitigates the endogeneity concern and allows
us to establish the causal effect of politically connected independent directors on firm value and firm demand
for such directors.

2.2. Research on politically connected independent directors

In the independent director literature, only a small number of studies investigate the causes and conse-
quences of politically connected directors. Agrawal and Knoeber (2001) find that such directors are more
prevalent in firms that make sales to the government, are export-oriented and engage in lobbying.
Goldman et al. (2009) document a positive abnormal stock return following the announcement of the nom-
ination of a politically connected individual to the board. They also report that when the Republican Party
won the 2000 U.S. presidential election, firms connected to that party increased in value, whereas those con-
nected to the Democratic Party decreased in value. In the Chinese setting, Du et al. (2014) show politically
connected independent directors to exert a positive effect on private firms’ entry into high-barrier industries.

These studies contribute useful insights to the literature on politically connected independent directors, but
most conduct cross-sectional tests, and are thus subject to the endogeneity concern. Even though try to iden-
tify the casual effect of directors’ political connections by utilizing a shock event of the U.S. presidential elec-
tion, it also faces the challenge of some alternative explanations. For example, recent studies show politicians
to have different ideology and policy orientations, and hence the outcomes of elections may affect some firms
positively and others negatively (Julio and Yook, 2012; Pastor and Veronesi, 2012). Fisman et al. (2012) con-
sidered a setting clearly unrelated to policy change, former U.S. Vice-President Cheney’s heart attacks, and
found connections with Cheney to suffer little change in value during the event window.

The independent director death setting considered in this paper is unrelated to firm characteristics or policy
change, thereby allowing us to mitigate the endogeneity problem in previous research and identify the influ-
ence of independent directors’ political connections on firm value more clearly.
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2.3. Research using death events

Johnson et al. (1985) constitute the seminal work using death events as a quasi-experiment to study corpo-
rate governance issues. They utilize the sudden deaths of 53 top executives to analyze the effects of manage-
ment characteristics on firm value. In a subsequent paper, Slovin and Sushka (1993) analyze how ownership
concentration affects firm value and control by examining the effects of the deaths of 85 inside blockholders.
Hayes and Schaefer (1999) explore the influence of managers’ ability on firm value by using the deaths of 29
CEOs. Nguyen and Nielsen (2010) investigate the contributions of outside directors’ independence to share-
holder value by examining stock price reactions to the sudden deaths of 108 directors.

The political connection research also draws on quasi-experimental death-event methodology. For exam-
ple, Fisman (2001) examines the stock price reactions of firms connected to former Indonesian president
Suharto when rumors of his deteriorating health spread to the market. Faccio and Parsley (2009) analyze
the contribution of political connections to firm value using the deaths of 192 politicians in 35 countries. It
is worth noting that the death-event setting helps researchers to identify the causal effect of certain factors
on the dependent variables with few concerns over potential endogeneity. However, because death events
are rare, sample sizes are often limited in this strand of the literature. This study is no exception in that regard.
However, although not perfect this methodology at least provides a solution to the tricky problem of causality
identification.

3. Institutional background and theoretical analysis

La Porta et al. (1998) state that due to the weak legal protection for investors’ rights in code-law countries,
ownership concentration is an alternative mechanism for property rights protection. Such institutional diver-
gence is accompanied by significant differences in corporate governance practices. For example, the primary
conflict of interest in code-law countries is between large and small shareholders rather than between manage-
ment and shareholders.

China is typical in this respect. The country lacks a civil law tradition,2 and it still lags far behind developed
countries in the establishment and enforcement of laws governing property rights protection. China has yet to
introduce any mechanism for shareholder class action. Further, judicial independence and enforcement in civil
infringement cases are also hindered by the government (Chen et al., 2009). As a result, the large shareholders
of listed firms regularly expropriate the interests of small shareholders through fund embezzlement, related
party transactions, mergers and acquisitions and other means (Li et al., 2004, 2005). Although the CSRC
introduced an independent director system to the Chinese capital market in 2001, requiring that at least
one-third of the boards of all listed firms be made up of independent directors to strengthen investor protec-
tion, large shareholders are still able to gain and retain private benefits of control by adjusting the board struc-
ture to restrict the number of independent directors (Liu et al., 2013). In addition, large shareholders can
dismiss independent directors who vote against their proposals (Tang et al., 2010). For these reasons, scholars
have increasingly begun to recognize that the weak legal protection of property rights in China seriously hin-
ders independent directors from playing a monitoring role.

The Chinese business environment is also characterized by strong government intervention. To achieve the
multiple objectives of fiscal revenue, employment, social stability and political promotion, Chinese local gov-
ernments actively intervene in economic activities, resulting in frequent interruptions and distortion of firm
production and operating activities. For example, Pan et al. (2008) document serious intervention in firms’
merger and acquisition activities by local governments. Xu et al. (2013) show that firms’ investment behavior
is influenced by the political cycle of government official turnover. Xue et al. (2013) discuss a case in which
power-rationing was forced upon firms by the local government as part of an energy-savings and emission
reduction initiative. In such an uncertain environment characterized by frequent government interference in

2 China has not traditionally been a society ruled by law. Chinese law focuses on criminal law, and the main task of the law is not to
protect the interests of individuals or corporations, particularly their economic interests, against incursions by other individuals or
corporations (Bodde and Morris, 1973).
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firms’ strategy implementation, independent directors’ consulting role with regard to strategy-building is also
weakened.

At the same time, strong government intervention also means that local governments have considerable dis-
cretion in the approval and regulation of various types of commercial behavior, which can benefit or harm
firms’ interests. They also have numerous policy instruments at their disposal, including industrial policies,
lands, quotas, credits, taxes and subsidies, through which to exert a significant impact on resource allocation,
thereby directly affecting firms’ survival and development. Consequently, firms have a strong motivation to
build a close relationship with the government to avoid policy risks and obtain regulatory rents.

In these conditions, independent directors with political connections can easily establish a communication
bridge between firms and government officials. They can also help firms to avoid policy risks and obtain reg-
ulatory rents by exploiting their influence with the government. This kind of political role3 is of course of great
value for the firm, and cannot be acquired by hiring an independent director without political connections. Du
et al. (2014) provide supporting evidence to show that politically connected independent directors can help
firms to enter high-barrier industries and that the positive effect of their connections is even stronger than that
of top executives.

Based on the foregoing analysis, we posit the following expectation. If politically connected independent
directors play a political role that is not available to their politically unconnected counterparts, a firm’s stock
price will react more negatively to the announcement of the death of a politically connected independent direc-
tor than to that of his or her unconnected counterpart. In addition, if firms need independent directors to play
a political role, firms are more likely to appoint an independent director with political connections if his or her
predecessor was also politically connected. Stated formally, we propose the two following hypotheses.

H1. Stock prices react more negatively to politically connected independent directors’ death announcements
than to those of their politically unconnected counterparts.

H2. Firms are more likely to appoint a politically connected independent director as a successor if the
deceased director also had political connections.

The logic of our hypothesis development is illustrated in Fig. 1.

4. Research design

4.1. Sample and data

We first search the ‘‘Corporate Announcement” section of the WIND database using keywords carrying
the meaning of death from 2001 to the end of 2014,4 obtaining 251 announcements of top executive deaths.
After deleting announcements of the deaths of executive directors, managers and supervisors, we obtain 55
death announcements for 46 independent directors. Panel A of Table 1 shows that the time span is large (rang-
ing from 2003 to 2014), with the distribution of deaths varying across the years (ranging from one death to 10
deaths in a year). By reading through the relevant firm announcements and media reports, we collect and ana-
lyze information on the causes of death among the 46 independent directors. Panel B shows the majority to
have died of illness, with the remainder (15%) dying in traffic accidents, being murdered or dying suddenly
from disease. Panel C describes the directorships they held. Most held only one directorship, although five held
two and one held five.

We obtain stock price and financial data from the China Stock Market and Accounting Research database,
and independent directors’ personal attributes from the WIND database. We hand-collect missing data from
firms’ annual reports and the online Baidu Encyclopedia.

3 We use ‘‘political role” as a neutral term with no relevance to value judgments, as in Agrawal and Knoeber (2001). It includes but is not
limited to rent-seeking behavior, and hence is not necessarily illegal.
4 These keywords include siwang, qushi, shishi, cishi, wanggu, bingshi, siqu, guoshi and lishi (Chinese phonetic alphabet).
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Figure 1. Logic chain of hypothesis development.

Table 1
Distribution of independent directors’ death year, death causes and directorships.

N (person) Percent (%) N (directorship) Percent (%)

Panel A: Year distribution of independent directors’ deaths

2003 1 2.17 1 1.82
2006 1 2.17 1 1.82
2007 1 2.17 1 1.82
2008 6 13.04 6 10.91
2009 1 2.17 1 1.82
2010 6 13.04 7 12.73
2011 10 21.74 11 20
2012 2 4.35 2 3.64
2013 10 21.74 12 21.82
2014 8 17.39 13 23.64
Total 46 100.00 55 100.00

Panel B: Cause of death

Traffic accident 2 4.35 2 3.64
Murder 1 2.17 2 3.64
Sudden disease 4 8.7 4 7.27
Illness 39 84.78 47 85.45
Total 46 100.00 55 100.00

Panel C: Directorships

1 40 86.96
2 5 10.87
5 1 2.17

Total 46 100.000
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4.2. Model specification and variable definitions

Following Nguyen and Nielsen (2010), we construct model (1) to test hypothesis 1:

car ¼ a0 þ a1pcþ a2eduþ a3femaleþ a4ageþ a5tenureþ a6difprovþ a7bank þ a8lawþ a9acc

þ a10c stgy þ a11c audt þ a12c nomnþ a12c comp þ e: ð1Þ
In model (1), the dependent variable is car (cumulated abnormal return), which is the market-adjusted return
calculated as the difference between the firm return and market return.5 In the data collection process, we find
that some firms did not receive notice of an independent director’s death from his or her family, and thus did
not release that information, until several days after his or her death (the mean [median] delay is 3.87 [3] days).
To fully cover the market reaction to the death news, we set the event window to (�5, +5) around the
announcement date.6

With reference to Li et al. (2006) and Xu et al. (2013), we define politically connected independent directors
as those with work experience in the party, government or military hierarchies and/or membership in the Peo-
ple’s Congress or Chinese People’s Political Consultative Conference (CPPCC) (the dummy variable pc is
equal to 1). We expect the sign of pc to be negative, suggesting that the stock price reacts more negatively
to the death announcement of a politically connected independent director than to that of politically uncon-
nected counterparts.

In addition, model (1) also includes a number of control variables measuring the human capital of indepen-
dent directors, including education (edu), banking experience (bank), law background (law) and accounting
background (acc), with their signs expected to be negative. Also, because female independent directors are
known to monitor management more effectively (Adams and Ferreira, 2009), we control for female, and
expect its sign to be negative. Because the young are more likely to be concerned about reputation than
the old, we control for age, and expect its sign also to be negative. In addition, we control for tenure, and pre-
dict its sign to be positive, because an independent director with a shorter tenure is expected to be more inde-
pendent. Also, because nonlocal independent directors (difprov) can play an advisory role but may monitor
management less effectively due to a lack of local information (Liu et al., 2015), we control for difprov, but
make no prediction concerning its sign. Finally, because crucial board functions provide a valuable service
to shareholders, we control for membership of strategy (c_stgy), auditing (c_audt), nomination (c_nomn)
and compensation (c_comp) committees, and expect their signs to be negative. Table 2 reports the variable
definitions.

We construct model (2) to test hypothesis 2:

newpc1 ¼ b0 þ b1pcþ b2sizeþ b3roaþ b4board þ b4independenceþ l; ð2Þ
where the dependent variable newpc1 is equal to 1 if the successor independent director is politically connected
(i.e., has work experience in the party, government or military hierarchies or membership in the People’s Con-
gress or CPPCC). We expect the sign of newpc1 to be positive. With reference to Agrawal and Knoeber (1996)
and Coles et al. (2008), we also control for such firm characteristics as firm size (size) and performance (roa)
and such governance variables as board size (board) and board independence (independence).

5. Empirical analysis

5.1. Descriptive statistics and univariate tests

Table 3 reports the descriptive statistics. To avoid the influence of outliers, we winsorize the top and bottom
1% of each continuous variable. Table 3 shows the mean (median) of the (�5, +5) cumulated abnormal
return to be �2.1% (�1.7%), and significantly negative at the 10% level. The average education is above

5 In a robustness check, we calculate car by the capital asset pricing model (CAPM), but the results remain the same.
6 In a robustness check, we reset the event window to (�3, +3) around the announcement date. The results remain the same, although

the magnitude of car decreases.

302 Q. Ye, Z. Li / China Journal of Accounting Research 10 (2017) 295–316



the undergraduate level. The sample includes only two female independent directors (3.6%). The average age
of the sample independent directors is 60, and their mean length of tenure is four years. Twenty-seven percent
are nonlocal, 3.6% have banking experience, 12.7% a law background and 21.8% an accounting background.
The membership percentage of various board committee is approximately 40%.

We conduct univariate tests comparing politically connected independent directors with their politically
unconnected counterparts. As shown in Table 4, the deaths of the former are associated with a stock price
drop of more than 4% (mean = �4.2%, significant at the 1% level), whereas the stock price reaction to the
deaths of politically unconnected directors is roughly 0 (mean = 0.3%, non-significant), and the difference
between the two groups is significant at the 5% level. There is no significant between-group difference in edu-
cation, age, sex, tenure or localness, but a significant difference in accounting and law background, and audit-
ing and nomination committee membership. Although these univariate tests support hypothesis 1, to ensure
that the between-group difference in the stock price reaction can be attributed to political connections, we also
conduct multiple regression analysis with more control variables included.

Fig. 2 depicts the cumulated abnormal returns of the two groups during the event window.

Table 2
Variable definitions.

Variable Definition

car Market-adjusted return calculated as the difference between the firm return and market return over the (�5, +5) days
around the announcement date

pc A dummy variable equal to 1 if the independent director has work experience in the party, government or military
hierarchies or is a member of the People’s Congress or CPPCC, and to 0 otherwise

edu A discrete variable equal to 0 if the independent director holds a college degree or below, to 1 if he or she holds a
Bachelor’s degree and to 2 if he or she holds a Master’s degree or higher

female A dummy variable equal to 1 if the independent director is female, and to 0 otherwise
age Age of independent director (in natural logarithm form when entered into the regression)
tenure Tenure of independent director (in the form of the natural logarithm of (1 + tenure) when entered into the regression)
difprov A dummy variable equal to 1 if the independent director is nonlocal, and to 0 otherwise
bank A dummy variable equal to 1 if the independent director has banking experience, and to 0 otherwise
law A dummy variable equal to 1 if the independent director has law background and zero otherwise
acc A dummy variable equal to 1 if the independent director has an accounting background, and to 0 otherwise
c_stgy A dummy variable equal to 1 if the independent director serves on the strategy committee, and to 0 otherwise
c_audt A dummy variable equal to 1 if the independent director serves on the auditing committee, and to 0 otherwise
c_nomn A dummy variable equal to 1 if the independent director serves on the nomination committee, and zero otherwise
c_comp A dummy variable equal to 1 if the independent director serves on the compensation committee and to 0 otherwise
soe A dummy variable equal to 1 if the listed firm if ultimately controlled by the government
ceopc A dummy variable equal to 1 if the firm’ chairperson or CEO has work experience in the party, government or military

hierarchies or is a member of the People’s Congress or CPPCC, and to 0 otherwise
absence Number of an independent director’s board meeting absences in a year
otherrec Other receivables scaled by total assets
TFP Total factor productivity of the firm
turnover Asset turnover ratio calculated as sales scaled by total assets
newpc1 A dummy variable equal to 1 if the successor independent director has work experience in the party, government or

military hierarchies or is a member of the People’s Congress or CPPCC, and to 0 otherwise
newpc2 A dummy variable equal to 1 if the successor independent director has work experience in the party, government or

military hierarchies, is a member of the People’s Congress or CPPCC or is a leader of an industry association, and to 0
otherwise

size Natural logarithm of total assets
roa Return on assets
lev Long-term loans scaled by total assets
board Number of board members
independence Proportion of independent directors on the board
meets Number of board meetings in a year (in the form of the natural logarithm of (1 + meet) when entered into the

regression)
block Largest shareholder’s holding
dual A dummy variable equal to 1 if the CEO also holds the position of board chair
mgtshare Managerial shareholding

Q. Ye, Z. Li / China Journal of Accounting Research 10 (2017) 295–316 303



Table 3
Descriptive statistics of full sample.

Variable N Mean Median Std.dev. Min Q1 Q3 Max

car 55 �0.021 �0.017 0.080 �0.168 �0.055 0.004 0.199
pc 55 0.491 0 0.505 0 0 1 1
edu 55 1.291 1 0.658 0 1 2 2
female 55 0.036 0 0.189 0 0 0 1
age 55 60.927 65 11.687 39 51 69 78
tenure 55 3.818 4 2.373 1 2 5 13
difprov 55 0.273 0 0.449 0 0 1 1
bank 55 0.036 0 0.189 0 0 0 1
law 55 0.127 0 0.336 0 0 0 1
acc 55 0.218 0 0.417 0 0 0 1
c_stgy 55 0.364 0 0.485 0 0 1 1
c_audt 55 0.400 0 0.494 0 0 1 1
c_nomn 55 0.418 0 0.498 0 0 1 1
c_comp 55 0.382 0 0.490 0 0 1 1

Table 4
Univariate comparison.

Variable pc = 1 pc = 0 Difference of mean P-value Difference of median P-value

Mean Median Mean Median

car �0.046 �0.042 0.003 �0.007 �0.048 0.023 �0.045 0.027
edu 1.259 1 1.321 1 �0.062 0.730 �0.321 0.595
female 0.037 0 0.036 0 0.001 0.980 �0.036 0.979
age 62.037 67 59.857 64.5 2.180 0.494 7.143 0.458
tenure 3.704 3 3.929 4 �0.225 0.729 �0.929 0.371
difprov 0.185 0 0.357 0 �0.172 0.158 �0.357 0.156
bank 0.000 0 0.071 0 �0.071 0.163 �0.071 0.161
law 0.222 0 0.036 0 0.187 0.039 �0.036 0.040
acc 0.074 0 0.357 0 �0.283 0.010 �0.357 0.012
c_stgy 0.370 0 0.357 0 0.013 0.921 0.000 0.920
c_audt 0.185 0 0.607 1 �0.422 0.001 �1.000 0.002
c_nomn 0.296 0 0.536 1 �0.239 0.074 �1.000 0.075
c_comp 0.333 0 0.429 0 �0.095 0.477 0.000 0.471
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Figure 2. Stock price reaction to independent directors’ death announcements.
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5.2. Regression analysis of stock price reaction to independent directors’ death announcements

Here, we first report the main results of multiple regression analysis, and then those of several robustness
checks. Further, we also examine whether firms’ political connections can offset the loss of the political con-
nections of independent directors. Next, we analyze the potential channels through which politically connected
independent directors play a political role. Finally, we examine the monitoring and consulting roles of polit-
ically connected independent directors.

5.2.1. Main results

Table 5 reports the main results of multiple regression analysis on the stock price reactions to the deaths of
independent directors. In column 1, without control variables, the coefficient of pc is �0.048 and significant at
the 1% level, which is consistent with the univariate comparison in Table 4, suggesting that stock prices drop
more than 4.8% when the independent directors concerned are politically connected. In column 2, in which the
personal attribute variables are included, the coefficient of pc becomes more strongly negative and remains
significant at the 1% level. There are two implications of these results. First, the difference in the stock price
reaction to politically connected and unconnected independent directors can be attributed to political connec-

Table 5
Regression results of stock price reaction to an independent director’s death announcement.

Variables (1) (2) (3)
car Car car

pc �0.048** �0.079***

(�2.33) (�3.48)
govrank �0.017***

(�2.94)
edu �0.003 �0.005

(�0.22) (�0.34)
female 0.105* 0.077

(1.76) (1.41)
age �0.004 �0.011

(�0.06) (�0.15)
tenure 0.049** 0.043*

(2.45) (1.93)
bank �0.014 �0.004

(�0.49) (�0.14)
law �0.025 0.037

(�0.69) (0.78)
acc �0.047 �0.042

(�1.66) (�1.44)
difprov �0.038 �0.027

(�1.39) (�1.05)
c_stgy �0.024 �0.029

(�0.92) (�1.08)
c_audt �0.041 �0.050

(�1.02) (�1.24)
c_nomn �0.020 �0.010

(�0.60) (�0.31)
c_comp 0.028 0.016

(1.02) (0.57)

N 55 55 50
Adj. R2 0.076 0.221 0.171

All variables are defined in Table 2. The effect of the constant term is omitted. Values of robust
t-statistics are in parentheses.
*** Indicates significance at the 1% level.
** Indicates significance at the 5% level.
* Indicates significance at the 10% level.
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tions because column 2 includes other control variables. Second, after controlling for the other attributes of
independent directors, the importance of political connections becomes more prominent. These results further
support hypothesis 1.

With regard to the control variables, the coefficient of female is positive and marginally significant, suggest-
ing that the market reacts more negatively to the death of male independent directors. The coefficient of tenure
is positive and significant at the 5% level, consistent with the prediction that independent directors with a
shorter tenure are more independent in monitoring management (Nguyen and Nielsen, 2010). The coefficient
of acc is negative and marginally significant, which suggests that an accounting background matters as a form
of human capital. None of the other variables is significant, suggesting they are not the main causes of the
differing stock price reactions to the death announcements of the two types of independent directors.

In addition, we also examine whether the stock price decline is related to independent directors’ political
rank. Because high-ranking officials have more power and influence and cultivate higher-level contacts than
their low-ranking counterparts, we replace the dummy variable pc with the ordinal variable gov_rank, which
equals 0 as a benchmark for politically unconnected independent directors, and assigns values of 1–6 to their
politically connected counterparts in accordance with their political rank7 in the order of under deputy divi-
sion level, deputy division level, division level, deputy departmental level, departmental level and vice-
ministerial level. We remove observations with membership in the People’s Congress or CPPCC but no work
experience in the party, government or military hierarchies because we cannot determine their political rank.
As shown in column 3 of Table 5, the coefficient of gov_rank is �0.017 and significant at the 1% level, sug-
gesting that the higher an independent director’s political rank, the greater the stock price decline resulting
from his or her death, thus providing further support for hypothesis 1.

5.2.2. Robustness checks

We conduct several robustness tests for hypothesis 1. First, if firms announce other major events in the
same event window as directors’ deaths, the stock price reaction will be contaminated by those confounding
events. Therefore, we reexamine the results after excluding contaminated observations. Table 6, column 1
shows the magnitude and significance level of the pc coefficient to remain unchanged, suggesting that the
potential noise of confounding announcements does not exert a serious effect on our main results. Given
our limited sample size, we retain all observations in the following analyses to increase the test power.

Second, the stock price reaction to independent directors’ deaths may depend on their importance relative
to other incumbent independent directors. Hence, in column 2, we include numpc_indir, the number of incum-
bent independent directors with political connections, in the regression. It can be seen that the coefficient of
numpc_indir is positive, but insignificant, whereas that of pc is still significantly positive at the 1% level. In col-
umn 3, we include the interaction term pc*numpc_indir, but the result does not change. Column 4 adds num-

high_indir, the number of incumbent politically connected independent directors whose political rank is the
same as or higher than that of the deceased. The sign, magnitude and significance remain almost the same,
although the coefficient of numhigh_indir is positive but insignificant.

Third, we use CAPM to calculate the cumulated abnormal return as the dependent variable.8 As shown in
column 5, the coefficient of pc is now �0.062, and significant at the 1% level.

Fourth, we exclude independent directors with multiple directorships to mitigate concern that these obser-
vations are driving our results. As shown in column 6, when the independent directors with five directorships
are excluded, the coefficient of pc is �0.070 and significant at the 1% level. When those with two directorships
are further excluded, the coefficient of pc becomes �0.087 and still significant at 1% (unreported). Hence, we
can exclude the possibility that observations with multiple directorships are driving the results.

Fifth, when we shorten the event window from (�5, +5) to (�3, +3), as shown in column 7, the coefficient
of pc becomes significantly negative at the 5% level and decreases in magnitude to �0.027, which indicates that
the effects of independent directors’ deaths are not fully covered in a shorter event window. Fig. 2 also shows
the gap between the cumulated abnormal returns of the deaths of politically connected and unconnected

7 In our sample, the vice-ministerial level is the highest political rank.
8 The estimation window is (�220, �20).

306 Q. Ye, Z. Li / China Journal of Accounting Research 10 (2017) 295–316



independent directors to widen over time. Because the announcement date lags the death date by 3.87 days on
average, a time window of (�5, +5) is appropriate.

Finally, because our death sample is small, there may be concern that the results are sensitive to outliers. To
mitigate that concern, we conduct a median regression. However, the result remains almost the same, i.e., the
coefficient of pc is still significantly negative at the 5% level (unreported).

The foregoing robustness checks confirm the validity of the empirical results concerning hypothesis 1.

5.2.3. Further analysis of the role of firms’ political connections

An important issue worth further exploration is the relationship between the political connections of inde-
pendent directors and firms. To shed light on this issue, we focus on the question of whether firms’ political
capital can mitigate or even entirely counteract the negative market reaction to the deaths of politically con-
nected independent directors. To answer that question it is necessary to discuss the types of and motivations
for firms’ political connections. Theoretically, firms can have two types of political connections: impersonal

Table 6
Robustness check of stock price reaction to an independent director’s death announcement.

Variable (1) (2) (3) (4) (5) (6) (7)
car car car car car car car

pc �0.084** �0.084*** �0.078** �0.088*** �0.062*** �0.070*** �0.027**

(�2.70) (�3.71) (�2.58) (�3.78) (�2.86) (�2.82) (�2.11)
edu 0.016 0.001 �0.000 0.003 0.003 �0.004 0.000

(0.83) (0.05) (�0.01) (0.19) (0.20) (�0.26) (0.03)
female �0.017 0.114* 0.115* 0.106* 0.088 0.061 0.049

(�0.33) (1.96) (1.94) (1.82) (1.52) (1.10) (1.58)
age 0.035 �0.027 �0.033 0.002 0.068 �0.028 �0.102**

(0.33) (�0.47) (�0.53) (0.04) (1.05) (�0.41) (�2.66)
tenure 0.059* 0.061*** 0.059** 0.056** 0.036* 0.047** 0.036**

(2.06) (2.91) (2.70) (2.60) (1.97) (2.05) (2.63)
bank �0.024 �0.032 �0.010 �0.050* �0.005 0.007

(�0.77) (�0.89) (�0.35) (�1.72) (�0.15) (0.22)
law �0.084 �0.029 �0.031 �0.020 �0.006 0.042 �0.034

(�1.12) (�0.85) (�0.88) (�0.56) (�0.15) (0.91) (�1.22)
acc �0.057 �0.050* �0.050* �0.051* �0.043 �0.044 �0.026

(�1.52) (�1.85) (�1.84) (�1.86) (�1.63) (�1.53) (�1.45)
difprov �0.074* �0.036 �0.037 �0.033 �0.025 �0.036 �0.042***

(�1.77) (�1.40) (�1.42) (�1.23) (�0.92) (�1.27) (�3.31)
c_stgy �0.015 �0.024 �0.024 �0.026 �0.022 �0.021 �0.016

(�0.32) (�0.90) (�0.88) (�0.97) (�0.87) (�0.75) (�1.15)
c_audt �0.100** �0.038 �0.037 �0.036 �0.022 �0.048 �0.022

(�2.17) (�0.95) (�0.90) (�0.90) (�0.57) (�1.09) (�0.96)
c_nomn 0.046 �0.022 �0.024 �0.019 �0.019 �0.007 �0.015

(0.92) (�0.67) (�0.69) (�0.56) (�0.62) (�0.18) (�0.74)
c_comp 0.041 0.021 0.023 0.016 0.013 0.018 0.023

(1.14) (0.76) (0.86) (0.60) (0.51) (0.64) (1.30)
numpc_indir 0.018 0.025

(1.24) (1.25)
pc*numpc_indir �0.010

(�0.37)
numhigh_indir 0.028

(1.39)
N 34 55 55 55 55 50 55
Adj. R2 0.192 0.234 0.216 0.229 0.164 0.140 0.195

All variables are defined in Table 2. The effect of the constant term is omitted. Values of robust t-statistics are in parentheses.
*** Indicates significance at the 1% level.
** Indicates significance at the 5% level.
* Indicates significance at the 10% level.
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political connections, which are determined by the state-owned property rights of the firm, and personal polit-
ical connections, which are attached to firms’ core executives (e.g., chairperson or CEO). From the perspective
of property rights, state-owned enterprises (SOEs) by their nature have political connections and enjoy policy
favoritism with respect to land, credit, quotas and access, whereas private firms are subject to government dis-
crimination. It thus seems plausible to draw the conclusion that independent directors’ political connections
are more important for private firms than for SOEs. However, once we take into account the central govern-
ment’s ‘‘seize big, drop small” and ‘‘SOE strategic restructuring” reform strategies, it becomes clear that prop-
erty rights are endogenous, i.e., larger firms and firms in monopoly industries are more likely to be controlled
by the government (Xia and Chen, 2007). These SOEs undoubtedly face higher political costs due to their
monopoly status, and demand more policy favoritism to maintain that status, and hence politically connected
independent directors also play an indispensable role in SOEs. It is not surprising that SOEs who command
considerable political capital still need to hire high-ranking ministerial-level officials as independent directors.
As a result, the question of the type of firm to which politically connected independent directors are more
important remains an empirical one.

Similarly, the personal political connections attached to firms’ core executives are also endogenous, depend-
ing on the strength of the firms’ need for such connections. Li et al. (2006) find that entrepreneurs are most
likely to establish political connections with the government when they seek to protect their property rights,
avoid unfavorable regulations and/or seek preferential policies and rents. Thus, at first glance, it seems that
politically connected independent directors are more important for firms whose chairpersons or CEOs have
no political connections. When we take into account that whether those executives have such connections
may reflect their firms’ need for them, however, it is clear that politically connected independent directors
are also important for these firms. Consequently, whether top executives’ political connections can mitigate

Table 7
Further analysis of the role of firms’ political connections.

Variable (1) (2) (3)
car car car

pc*soe �0.086**

(�2.70)
pc*(1-soe) �0.076***

(�3.32)
pc*ceopc �0.080**

(�2.57)
pc*(1-ceopc) �0.083**

(�2.11)
pc*soe*ceopc �0.088**

(�2.24)
pc*soe*(1-ceopc) �0.091*

(�1.72)
pc*(1-soe)*ceopc �0.082**

(�2.09)
pc*(1-soe)*(1-ceopc) �0.073*

(�1.88)
soe 0.017 0.017

(0.64) (0.61)
ceopc 0.011 0.011

(0.29) (0.31)
control variables yes yes yes

N 55 55 55
Adj. R2 0.188 0.187 0.126

All variables are defined in Table 2. The effect of the constant term is omitted. Values of
robust t-statistics are in parentheses.
*** Indicates significance at the 1% level.
** Indicates significance at the 5% level.
* Indicates significance at the 10% level.
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or even offset the important role played by independent directors’ political connections remains an open
question.

To test these ideas, we construct the variable soe, which equals 1 if the firm is ultimately controlled by the
government, and the variable (1-soe), which is equal to 1 if the firm is ultimately controlled by a private entity.
We also construct ceopc, which equals 1 if the firm’s chairperson or CEO has political connections, and (1-
ceopc), which equals 1 if he or she has no such connections. We then add soe, ceopc and their interaction term
with pc to model (1). Column 1 of Table 7 shows that the coefficients of pc*soe and pc*(1-soe) are both sig-
nificantly negative, with no significant difference between them, suggesting that independent directors’ political
connections are equally important for SOEs and private firms. Column 2 reports the coefficients of pc*ceopc
and pc*(1-ceopc) both to be significantly negative, with no significant difference between them, indicating that
independent directors’ political connections are important for firms regardless of whether their top executives
also have political connections. Finally, in column 3, we take into account both impersonal and personal polit-
ical connections. It can be seen that the coefficients of the interaction term are all significantly negative, with
the difference between any two non-significant, which suggests that a firm’s political connections, regardless of
the form they take, cannot offset the role played by those of independent directors.

5.2.4. Channels through which politically connected independent directors play a political role

In the previous section, we propose that politically connected directors can play a political role by exploit-
ing their contacts and influence in the government. Here, we further investigate the channels through which
they play such a role. However, due to sample size limitations, we can make only preliminary analysis based
on information on firms’ primary business and registered location. Table 8 reports such information, from
which we summarize three characteristics.9

First, independent directors can play a political role through a rich variety of channels. Because firms face
different situations, the specific political roles they need independent directors to play are accordingly different.
As shown in Table 8, they can play such a role by helping firms to avoid environmental regulations, resolve
legal disputes, facilitate government approval, acquire land and other resources, and seek preferential policies,
tax benefits and subsidies.

Second, firms precisely target independent director candidates who can meet specific needs rather than hire
them blindly. For example, firms in the real estate sector require land, capital and approval, and thus seek out
government officials such as vice mayors and secretary generals who have relatively comprehensive functions
in these aspects. Similarly, because firms in heavily polluting industries face severe regulations, they are
inclined to hire government officials who are in charge of environmental supervision. If firms want to obtain
government or military orders, they will seek out government officials or military leaders who can facilitate
such deals.

Finally, firms appoint their politically connected independent directors considering and following the ter-
ritorial jurisdiction and industry jurisdiction principle. As shown in Table 8, the office location of most polit-
ically connected independent directors is the same as their firms’ registered location or main business location,
which can be explained by China’s territorial jurisdiction principle, i.e., politically connected independent
directors have a say only in the territory in which their office is located. When a firm’s business is affected
by industry policies more than regional policies, it is likely to turn to an official in relevant state ministries
or commissions in charge of the corresponding industry, following the principle of industry jurisdiction.

Again, the foregoing discussion constitutes only a preliminary identification of the possible channels
through which politically connected independent directors play a political role. We look forward to future
research engaging in a more systematic examination of this issue.

5.2.5. Analysis of the monitoring and consulting performance of politically connected independent directors

We also examine the monitoring and consulting performance of politically connected independent directors
to determine whether the negative stock price reaction to their deaths is the result of their better such perfor-
mance relative to that of their politically unconnected counterparts. Although the behavior of independent

9 For academic discussion alone, we do not disclose the names of independent directors.
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directors cannot be observed directly, several variables help us to evaluate their monitoring and consulting
performance. For example, if politically connected independent directors take part in firms’ affairs diligently,
they will actively attend board meetings. If they monitor their firms strictly, large shareholders’ expropriation
of the interests of minority shareholders will be more effectively constrained. If they provide effective consul-
tation, their firms will display greater productivity and operational efficiency. If we fail to observe these phe-
nomena, or observe their opposite, then we cannot conclude that politically connected independent directors
do a better job of monitoring and consulting than their unconnected counterparts, and thus cannot attribute
the negative stock price reactions following their deaths to their monitoring or consulting performance rather
than to their political connections.

Accordingly, we construct models (3)–(6) to examine whether politically connected independent directors
play a superior monitoring or consulting role by examining their board meeting attendance, fund embezzle-
ment by related parties and firm productivity and operating efficiency:

absence ¼ h0 þ h1pcþ h2meetsþ h3difprovþ l ð3Þ
otherrec ¼ c0 þ c1pcþ c2sizeþ c3levþ c4roaþ c5soeþ c6block þ x ð4Þ
TFP ¼ k0 þ k1pcþ k2sizeþ k3levþ k4soeþ k5block þ k6dualþ k7mgtshareþ f ð5Þ
turnover ¼ q0 þ q1sizeþ q2levþ q3soeþ q4block þ q5dualþ q6mgtshareþ h ð6Þ

Model (3) examines whether politically connected independent directors are absent from board meetings
less often than their politically unconnected counterparts in the three-year window prior to their deaths.
The dependent variable absence is defined as the number of absences in each year. Because independent direc-
tors should attend board meetings regardless of their firm’s condition, we do not include firm characteristics as
control variables. However, because the likelihood of absences is greater when the board has numerous meet-
ings and/or the directors are nonlocal, we control for the number of board meetings (meets) and the nonlo-
calness of independent directors (difprov). Because absence is a discrete variable, we use a negative
binomial model to run the regression.

Model (4) examines whether politically connected independent directors can deter large shareholders from
embezzling funds more effectively than their unconnected counterparts. Following Ye et al. (2007) and Jiang
et al. (2010), we include firm size (size), leverage (lev), operating performance (roa), property rights (soe) and
largest shareholder ownership (block) as control variables.

Finally, models (5) and (6) test whether politically connected independent directors provide more valuable
advice that improves firms’ productivity and operating efficiency relative to independent directors without
such connections. The dependent variables are firms’ total factor productivity (TFP)10 and asset turnover ratio

10 Following Giannetti et al. (2015), we regress the natural logarithm of sales on the natural logarithm of total assets, natural logarithm of
the total number of employees and natural logarithm of cash payments for raw materials and services by year and industry. A firm’s TFP
is computed as the residual of this regression. If the number of firms in a given industry in a given year is fewer than 20, we delete these
observations.

Table 9
Analysis of monitoring and consulting performance of politically connected independent directors.

Variable (1) (2) (3) (4)
absence otherrec TFP turnover

pc 0.802* 0.646* 0.091 0.136
(1.86) (1.84) (1.41) (0.97)

control variables yes yes yes yes

N 109 107 97 105
Adj./Pseudo R2 0.097 0.108 0.076 0.092

All variables are defined in Table 2. The effect of the constant term is omitted. Values of robust t-statistics are in parentheses.

*** Indicates significance at the 1% level.

** Indicates significance at the 5% level.
* Indicates significance at the 10% level.
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(turnover). With reference to Giannetti et al. (2015), we control for such firm characteristics as size (size) and
leverage (lev) and such governance variables as property rights (soe), largest shareholder holding (block), CEO
duality (dual) and managerial ownership (mgtshare).

Table 9 reports the regression results for all four models. To save space, we report only the coefficient of pc.
The significantly positive coefficient of pc in column 1 suggests that politically connected independent directors
are more likely to be absent from board meetings and less likely to diligently attend to firm affairs than their
politically unconnected counterparts. Column 2 also shows that pc is also significantly positive, indicating that
large shareholders embezzle more funds from firms with politically connected independent directors, and thus
that these directors deter expropriation less effectively than their unconnected counterparts. Columns 3 and 4
report a positive but insignificant coefficient for pc, suggesting that politically connected independent directors
do not provide superior advice that aids firms’ decision-making and operations.

To summarize, there is no evidence showing politically connected independent directors to exhibit better
monitoring or consulting performance than their politically unconnected counterparts. Therefore, to some
extent, we can rule out the alternative explanation that the more negative stock price reaction to the former’s
death is the result of their more effective monitoring or consulting role. The foregoing results thus lend support

Table 10
Analysis of the political connections of successor independent directors.

Variable (1) (2) (3) (4) (5) (6) (7) (8)
newpc1 newpc1 newpc1 newpc1 newpc2 newpc2 newpc2 newpc2

pc 0.885* 1.368***

(1.66) (2.60)
pc*soe 0.744 0.741

(1.02) (0.90)
pc*(1-soe) 1.005 2.057***

(1.37) (2.79)
pc*ceopc 0.020 0.797

(0.02) (0.95)
pc*(1-ceopc) 1.400* 1.745***

(1.89) (2.58)
pc*soe*ceopc 0.225 0.673

(0.21) (0.62)
pc*soe*(1-ceopc) 0.627 0.514

(0.63) (0.47)
pc*(1-soe)*ceopc 0.988

(0.86)
pc*(1-soe)*(1-ceopc) 1.922** 2.938***

(2.06) (3.67)
size �0.278 �0.325 �0.254 �0.369 �0.371 �0.398* �0.361 �0.484*

(�1.19) (�1.24) (�1.06) (�1.41) (�1.58) (�1.65) (�1.51) (�1.92)
roa 0.408 0.298 �1.535 �0.287 �1.289 �1.405 �2.611 �1.199

(0.08) (0.05) (�0.28) (�0.05) (�0.21) (�0.25) (�0.41) (�0.21)
board 0.138 0.155 0.199 0.271 0.160 0.292* 0.219 0.396**

(0.89) (1.02) (1.18) (1.59) (0.98) (1.67) (1.21) (2.07)
independence 5.682* 5.943* 6.427* 7.317 0.089 0.764 0.678 1.050

(1.70) (1.68) (1.79) (1.56) (0.03) (0.20) (0.19) (0.27)
soe 0.302 0.457 0.078 0.201

(0.37) (0.52) (0.09) (0.23)
ceopc 0.629 0.614 0.286 0.230

(0.86) (0.83) (0.41) (0.31)
N 34 34 34 32 34 34 34 34
Pseudo R2 0.106 0.109 0.139 0.171 0.140 0.191 0.157 0.242

All variables are defined in Table 2. The effect of the constant term is omitted. Values of robust t-statistics are in parentheses.
*** Indicates significance at the 1% level.
** Indicates significance at the 5% level.
* Indicates significance at the 10% level.
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to the proposition that it is politically connected independent directors’ political role that contributes to the
negative market reactions to their death announcements. However, the validity of these results may be ham-
pered by the endogeneity problem, as they are based on cross-sectional tests. It is therefore necessary to
emphasize that this evidence is suggestive rather than conclusive.

5.3. Regression analysis of successors’ political connections

We now examine hypothesis 2, that is, whether firms are more likely to appoint a politically connected inde-
pendent director if his or her predecessor was also politically connected. Given that the CSRC requires that at
least one-third of the boards of all Chinese listed firms be made up of independent directors, a firm has to
appoint a new independent director to succeed the deceased independent director if it fails to meet the one-
third requirement. Death events in this regulatory environment provide us with a quasi-experimental setting
to explore whether politically connected directors are randomly distributed or purposefully selected and
appointed by firms who need them to play a political role. If the former is the case, then the political connec-
tions of a predecessor will not predict those of his or her successor. If the latter is the case, however, they will
because the firm will still need an independent director with political connections to fill the vacancy.

In collecting data on independent directors who succeeded directors who had died, we find one firm that
had been delisted, 14 firms that changed their overall boards of directors and two that did not appoint suc-
cessors as they were already compliant with the CSRC’s one-third requirement. In these situations, it is impos-
sible to obtain information on successors or accurately identify which successor corresponds to which
predecessor. After deleting these firms, we obtain 34 successors. We next collect information on these succes-
sors’ political connections. If a successor is politically connected (i.e., has work experience in the party, gov-
ernment or military hierarchies or is a member of the People’s Congress or CPPCC), we assign newpc1 a value
of 1, and otherwise 0.

Table 10 reports the regression results for model (2). In column 1, the coefficient of pc is significantly pos-
itive at the 10% level, which means that there is a 29% greater likelihood of the firm appointing a politically
connected independent director as a successor if the deceased predecessor was also politically connected. We
can thus reject the notion of a random distribution of politically connected independent directors and support
the supposition that they are intentionally selected and appointed by firms to play a political role. In columns
2–4, we further analyze the moderating role of firms’ political connections, i.e., state-owned property rights
and core executives’ political connections. The results show that the coefficient of pc*(1-ceopc) is significantly
positive in column 3 and the coefficient of pc* (1-soe) *(1-ceopc) is significantly positive in column 4,11 sug-
gesting that the demand for politically connected independent directors is mainly concentrated in firms with-
out political connections.

It is worth noting that a firm may fail to appoint a politically connected independent director even though it
intends to make such an appointment because there is a limited supply of director candidates capable of play-
ing the specific role required by the firm. As a result, as shown in column 1 of Table 10, the significance level of
the coefficient of pc is just 10% rather than 1%. In these circumstances, firms may hire their second-best choice
by seeking out the leaders of industry associations. Because most industry associations in China are closely
affiliated with the government, and some even have administrative power, their leaders are often regarded
as quasi-government officials. Thus, they are also able to play a political role to some extent. To analyze
the possibility that these leaders may be hired as independent directors for their political role, we broaden
our definition of a successor director’s political connections (newpc2) to encompass the leadership of industry
associations.

As reported in columns 5–8 of Table 10, when we use newpc2 as the dependent variable, the coefficients of
pc increase in both magnitude and significance. For instance, in column 5, the coefficient of pc is significantly
positive at the 1% level, which means that there is a 50% greater likelihood of a firm appointing a (broadly
defined) politically connected independent director as a successor if his or her predecessor was also politically
connected. In columns 6 and 7, the coefficients of pc*(1-soe) and pc*(1-ceopc) are both significantly positive,

11 In column 4, pc*(1-soe)*ceopc is dropped due to the perfect predictability of the dependent variable.
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whereas those of pc*soe and pc*(1-ceopc) are both positive but insignificant, indicating that the appointments
of politically connected independent directors as successors are concentrated primarily in firms without polit-
ical connections (i.e., private firms or firms whose core executives have no political connections). Finally, in
column 8, the coefficient of pc*(1-soe)*(1-ceopc) is significantly positive at the 1% level, which provides fur-
ther confirmation.

In summary, the foregoing analysis shows that firms in China require politically connected independent
directors to play a political role. When such a director dies, the firm will try to appoint another independent
director who is also politically connected to succeed him or her. However, because of the limited supply of
suitable candidates, a firm may seek out a quasi-government official, i.e., the leader of an industry association,
as an alternative choice. Compared with his or her predecessor, such a director is expected to be less powerful
and to have less influence. It is thus reasonable to expect the firm’s stock price to react negatively to the death
announcement of a politically connected independent director.

6. Conclusion

We propose that in addition to their traditional monitoring and consulting roles, independent directors can
also play a political role in institutional contexts featuring weak investor protection and strong government
intervention. Using Chinese data from 2001 to 2014, we test this proposition by investigating whether the mar-
ket reaction to news of an independent director’s death is related to his or her political capital. We find a more
negative stock price reaction to the death announcements of politically connected independent directors than
to those of their unconnected counterparts. The magnitude of the negative market reaction is positively related
to the deceased director’s political rank and cannot be offset by the firm’s political capital. However, we find
no evidence of superior monitoring or consulting performance among politically connected independent direc-
tors relative to their unconnected counterparts. Additional analysis also shows that firms are more likely to
appoint a new independent director with political connections if his or her predecessor was also politically
connected. Taken together, the evidence reported herein suggests that politically connected independent direc-
tors do play a political role in China and that firms value that role.

The academic contributions of this study are as follows. First, by taking into account specific institutional
features of China that differ from those of developed markets, it broadens the traditional view of the role of
independent directors, emphasizing that researchers need to pay closer attention to the characteristics of the
institutional contexts in which independent directors operate, as they may play very different roles depending
on the context. Second, the paper adds complementary evidence to the political connections literature. Most
of that literature focuses on the political connections of a firm’s core executives (i.e., chairperson or CEO),
whereas we demonstrate that the political connections of independent directors are also of considerable impor-
tance. Third, in methodological terms, by using independent directors’ death events as the research setting, the
paper mitigates the endogeneity problem that is a major concern in independent director research and helps to
resolve several disputes in the literature.

This study also has important policy implications for regulatory bodies seeking to improve the independent
director system. Although the CSRC introduced the current system in 2001 to improve corporate governance
and strengthen investor protection, these policy objectives are far from being achieved in practice. Politically
connected independent directors have been captured by firms as rent-seeking tools. Therefore, the regulatory
bodies need to restrict the qualifications of independent directors and establish additional rules (e.g., granting
small shareholders more nomination rights over independent directors) to ensure that these directors play a
more effective monitoring and consulting role.

Despite its important research and policy implications, this study also has several limitations. First,
although death events help us to identify causal relationships and avoid the endogeneity problem, our sample
size is also constrained by the rarity of those events. Second, although we try our best to identify some of the
channels through which politically connected independent directors play a political role, sample limitations
render our identification and induction highly preliminary. Hence, further research with a larger sample
and more systematic examination is needed.
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This study examines the relationship between accruals quality and the under-
pricing of corporate bonds in China and how underwriter reputation affects
this relationship. We find that (1) accruals quality is negatively associated with
the magnitude of bond underpricing and (2) the impact of low accruals quality
on underpricing is partially offset by hiring reputable underwriters. A path
analysis shows that approximately 11% of the effect of accruals quality on
underpricing is attributable to the indirect path through reputable underwrit-
ers, suggesting that accruals quality is more effective than reputable underwrit-
ers in lowering bond underpricing. These findings are significant for initial
bond offerings, but not for secondary bond offerings. We also find that low
accruals quality is associated with more restrictive non-price contract terms
such as greater collateral requirements and stricter covenants.
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1. Introduction

A growing number of studies have documented that information asymmetry theory can explain the under-
pricing of firms’ initial public offerings (IPOs) (Rock, 1986; Cai et al., 2007; Zheng and Stangeland, 2007). Jog
and McConomy (2003) find that IPO firms that do not include earnings forecasts face higher underpricing,
although this difference is concentrated among small firms. Schrand and Verrecchia (2005) conclude that firms
with more frequent disclosures before the IPO are associated with lower underpricing. Leone et al. (2007)
document that IPO underpricing decreases when issuers disclose more specific information in the ‘‘uses of
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proceeds” section of their prospectus. In addition, Boulton et al. (2011) study the relationship between
earnings quality and international IPO underpricing and find that IPOs are underpriced less in countries where
public firms produce higher quality earnings information.

Although there is a sizable body of research on the impact of information asymmetry on IPO underpricing,
the vast majority of that research focuses on equity markets. Given the inherent differences between equity
markets and bond markets, such as market liquidity, conclusions drawn from studies of equity underpricing
may not provide reliable indications of the patterns of bond underpricing (Cai et al., 2007; Liu and Magnan,
2014). Due to the asymmetric payoff function and their fixed claims on corporate assets, bondholders have
stronger incentives than equity investors to demand high-quality financial reporting to reduce the information
asymmetry problem (Ball et al., 2008). More specifically, Bessembinder and Maxwell (2008) point out that a
corporation issues bonds at different points in time with contracts that vary in terms of bond features, and that
these distinct bonds are traded separately. From this perspective, bonds differ substantially from equity; there-
fore, bond and equity investors could have different expectations of the supply of financial information. In this
study, we consider corporate bond offerings made by public firms (including initial bond offerings (IBO) and
secondary bond offerings, (SBO)).1We then focus on the quality of borrowers’ financial information and
examine how it relates to bond underpricing in the context of the information asymmetry problem in China.

In addition, a growing number of studies have documented that reputable underwriters can signal and cer-
tify the quality of issuers’ financial information during IPOs (Chemmanur and Krishnan, 2012; Yang et al.,
2017). Cooney et al. (2001) show that there is a negative relation between underwriter reputation and under-
pricing, which is consistent with the certification role of underwriters. Brau and Fawcett (2006) find that hiring
a top investment bank to underwrite an IPO is a positive signal, and Kim et al. (2010) also provide evidence
that reputable underwriters are able to differentiate the quality of issuers and to reflect this information in the
underwriting spread. Thus, reputable underwriters can reduce information asymmetry between issuers and
public investors (Dong et al., 2011), which to some extent can mitigate the negative impact of low information
quality on bond underpricing.

Based on these findings, this study focuses on the effect of accounting information quality on the costs of
corporate bonds. We argue that more precise and reliable earnings mitigate adverse selection costs by reducing
information asymmetries between the issuer and bondholders. Accordingly, we first document that firms with
lower accruals quality are associated with higher bond underpricing. One mechanism that can mitigate this
uncertainty is the presence of a reputable underwriter, which can signal and certify issuer accruals quality.
Thus, we infer and verify the second conclusion, that is, the impact of low accruals quality on underpricing
is partially offset by employing a reputable underwriter. However, in our additional tests, we find that this
association is only robust for initial bond offering, whereas no significant association is found for the sec-
ondary bond offering.

To broaden our tests, we use path analysis to evaluate the extent to which reputable underwriters reduce the
negative effect of poor accruals quality on underpricing. In our path model, we posit an indirect link through
reputable underwriters between accruals quality and bond underpricing. We follow the procedure in
Bhattacharya et al. (2012) to weight the relative importance of both direct and indirect paths. Our path anal-
ysis results show that although high-quality underwriters have a significant mediation effect on the relationship
between accruals quality and bond underpricing, only approximately 11% of the total effect of accruals quality
on underpricing can be attributed to the indirect path through reputable underwriters. The results again indi-
cate the predominant role of accruals quality in determining bond underpricing and highlight the importance
of information quality in bond financing.

We perform a battery of sensitivity tests to assess the robustness of our findings. First, we use a treatment
effects model to mitigate the potential endogeneity problem of accruals quality. In addition, as previous stud-
ies show that corporate governance, issuer market risk and coupon rate are likely to impact bond underpric-

1 Glushkov et al. (2014) indicate that public companies can be divided into three categories through their choice on listing paths: (1)
traditional IPOs with no public debt outstanding; (2) private firms undertaking an initial public debt offering; and (3) all public firms that
undertake public debt offering for the first time. They find significant differences between these types of firms in several aspects. As all
issuers of Chinese corporate bonds are listed firms, our research focuses on the third category.
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ing, we control for these factors in our regression analyses and find qualitatively similar results. Finally, our
hypotheses are generally supported when we adopt alternative measures of underwriter reputation.

In the additional analysis, we find that firms with low accruals quality face more restrictive non-price con-
tract terms such as greater collateral requirements and stricter covenants than firms with high accruals quality.
The other non-price term such as bond issuing amount, it shows expected signs in the regression but does not
turn out to be statistically significant.

Our study contributes to the literature in several ways. First, it complements previous studies of underpric-
ing by investigating the association between accruals quality and the underpricing of corporate bonds. How-
ever, prior studies typically focus on equity underpricing (Rock, 1986; Allen and Faulhaber, 1989; Sherman
and Titman, 2002; Ellul and Pagano, 2006; Boulton et al., 2011), the role of financial information in bond
underpricing is unclear due to the inherent differences between the bond market and equity market (Cai
et al., 2007). As an extension, our study uses firms’ accruals quality to explain the underpricing of newly issued
corporate bonds by focusing on the Chinese setting.

Although Cai et al. (2007) provide support for the information asymmetry view of corporate bond under-
pricing, our study differs from theirs in three ways. First, we study whether information asymmetry theory can
explain bond underpricing by focusing on Chinese firms. Second, our study extends the underwriter literature
by examining the role of underwriters in mitigating the adverse impact of poor accruals quality on bond
underpricing. Third, we use path analysis to evaluate the extent of the mediation effects of reputable under-
writers. While Boulton et al. (2011) argue that the impact of low accruals quality on underpricing is partially
offset by hiring reputable underwriters, we provide empirical evidence that a firm’s accruals quality outweighs
its use of reputable underwriters in reducing bond underpricing. To the best of our knowledge, this is the first
study to estimate the mediation effects of underwriters between accruals quality and bond underpricing. Our
results show that the direct link between accruals quality and underpricing dominates the indirect link medi-
ated by reputable underwriters.

Finally, our study has important implications for management strategy. Our evidence indicates the nature
of the association between accruals quality and bond underpricing, implying that when there is a trade-off
between accruals quality and reputable underwriters, increasing the quality of information has a bigger payoff,
in the sense that it has a greater impact on lowering bond underpricing than employing high-quality under-
writers. Overall, our study shows how important it is to improve the accruals quality in bond financing.

The rest of this paper is organized as follows. We present an overview of China’s institutional background
in Section 2, develop the hypotheses in Section 3 and describe the data and variables in Section 4. We present
the research design and discuss the results of our main tests in Section 5. We provide robustness tests and addi-
tional tests in Sections 6 and 7, respectively. We present our conclusions in Section 8.

2. Institutional background2

In 2004, the Chinese Communist Party recognized the usefulness of capital markets and the importance of
developing the corporate bond market in its Opinions of the State Council on Promoting the Reform, Opening

and Steady Growth of Capital Markets (Pessarossi and Weill, 2013). In 2007, the government made a major
regulatory change in the market with the decision to issue corporate bonds. This reform was regarded as a
milestone in market development.

Since the reform, the traditional quota issue system has been replaced by a more market-oriented approval
system, which immensely simplifies the issuing process. Corporations are no longer required to provide collat-
eral, and the uses of bonds have been expanded beyond fixed asset investment to include the repayment of
bank loans, supplement of working capital, etc. The most important reformation is that the People’s Bank
of China (PBOC) no longer controls the offering yield of corporate bonds. Before the reform of mid-
August 2007, there was an upper limit on offering yields; they had to be less than 1.4 times the comparable
bank deposit rate for enterprise bonds. In the post-2007 period, there are still several requirements that issuers

2 We are especially grateful to the referee who suggested that we should provide more detailed information about the development of
corporate bonds in China.
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must meet before bond issuance. According to corporate bond issuance rules published by the China Securi-
ties Regulatory Commission (CSRC), corporations that are allowed to issue corporate bonds must meet the
following requirements: (1) the average distributable profits over the latest three years must be sufficient to pay
the one-year interest of the corporate bonds; (2) the accumulated outstanding balance of the company’s cor-
porate bonds must not exceed 40% of its net asset value after this issuance; and (3) the bond must be highly
rated. Therefore, we infer that bond issuers are generally financially healthy and less likely to default. After
this reformation, China’s corporate bonds market developed rapidly. In 2013, the corporate bond issuance
amounted to about RMB170 billion. Notably, as of March 2014, the first corporate bond default occurred
when a Shanghai-based solar power company failed to pay out interest. Shortly thereafter, in May 2015,
Xiangeqing Co., Ltd became the first corporate bond issuer to fail to repay principal.

As capital providers, bondholders are interested in ensuring the timely repayment of the bond and interest
that are claims on the borrower’s future cash flow and assets. Reliable financial statements provide important
information to lenders, who need to evaluate the borrower’s credit worthiness and default risk; however, unre-
liable financial statements, e.g., those associated with earnings management, distort the quality of reported
earnings, which can impact bondholders’ estimates of future cash flows (Cohen and Zarowin, 2010; Ge and
Kim, 2014). The Chinese corporate bond market is more of an institutional investor’s arena than the equity
market; approximately 90% of corporate bonds are institutionally owned. Institutional investors are generally
believed to be more professional than individual investors, and are thus more likely to take the issuer’s
accounting quality under consideration when allocating the wealth they manage. In conclusion, as the default
events become more frequent, investors pay more attention to firms’ accounting quality.

3. Related literature and hypothesis

3.1. Accruals quality and corporate bond underpricing

Although various models are used to explain underpricing in the literature, the most common is informa-
tion asymmetry model.3 Therefore, it is natural to examine the impact of the quality of financial information.
Rock’s (1986)theoretical model shows that information asymmetry between informed and uninformed inves-
tors necessitates that underwriters use underpricing to compensate uninformed investors to offset the losses
they incur due to the ‘‘winner’s curse” that results in the uninformed investors’ disproportionate allocation
of shares issued by low-quality firms. In Benveniste and Spindt’s (1989) model, informed investors use bids
to communicate to underwriters the intrinsic values of issuers; underwriters use underpricing to reward these
informed investors for accurately revealing the ‘‘true” value of issuers. Thus, we can infer that underpricing is
merely compensation to investors for the costs of becoming informed and that the lower the fundamental
uncertainty about a bond issue, the lower the required compensation to investors for becoming informed.
Therefore, we document that the level of corporate bond underpricing can be reduced for firms with a high
accruals quality.

The vast literature offers several insights into the influence of financial reporting quality on underpricing.
Willenborg and McKeown (2000) find that audit opinion can reduce information asymmetry and thereby
induce less underpricing, and Schrand and Verrecchia (2005) conclude that more disclosures before the
IPO are associated with lower underpricing. Similarly, using credit ratings as proxies for information risk,
Cai et al. (2007) find that bond issuers with unfavorable credit ratings experience greater underpricing than
issuers with favorable credit ratings. Other studies investigate this relationship from the perspective of earn-
ings management (Ball and Shivakumar, 2008) and accounting conservatism (Lin and Tian, 2012). Boulton
et al. (2011) reach a similar conclusion in an international setting. In contrast, Allen and Faulhaber (1989)
suggest a signaling explanation in which, to mitigate the effect of the adverse selection problem, good firms
distinguish themselves from bad firms through underpricing. However, we do not find much evidence in sup-
port of signaling theory in the accounting literature.

3 Cai et al. (2007) also suggest a liquidity model to explain corporate bond underpricing, although they do not find evidence in favor of
this model.
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Overall, a high accruals quality gives outside investors better knowledge of the value of issuing firms, and
the information asymmetry between issuers and investors and between informed investors and uninformed
investors can be lessened. Thus, the level of corporate bond underpricing can be reduced. These arguments
lead to the following hypothesis.

H1. Accruals quality is negatively associated with the underpricing of corporate bonds.

3.2. Underwriter reputation moderation effect

Our second hypothesis addresses how underwriter reputation affects the association of accruals quality with
bond underpricing. The larger context of the securities-issuing literature suggests that investors face greater
information asymmetry in the evaluation of issuing firms when accruals quality is low. One way to alleviate
information asymmetry in the offering process is via third-party certifiers, such as auditors, underwriters and
attorneys, who can certify a firm’s financial reporting quality. Here, we focus on underwriters.

There are two rational explanations for the presence of reputable underwriters. First, reputable underwrit-
ers are used to mitigate information asymmetry (Brau and Fawcett, 2006; Kim et al., 2010; Chang et al., 2010).
Reputable underwriters keep their valuable reputation by mitigating the issuer’s earnings management (Lee
and Masulis, 2011). Jo et al. (2007) study a related issue in the seasoned equity offering market and document
an inverse association between underwriter quality and issuer earnings management. Second, Titman and
Trueman (1986) find that an issuer with favorable information about firm value is more likely than an issuer
with less favorable information to choose a high-quality underwriter. In other words, issuers that are confident
of their financial reporting quality are more likely to hire high-quality underwriters, providing a signal to the
market.4 The preceding discussion leads to our second hypothesis.

H2. The negative relation between accruals quality and bond underpricing is moderated when the borrower
hires reputable underwriters.

4. Data and variables

This section explains the sample and data sources. We then describe the measures of the key variables used
in this study.

4.1. Sample and data sources

Our sample period ranges from 2007, when Chinese firms issued their first corporate bond, to 2013. The
relevant data are extracted from the Wind database.5 Specifically, this database provides data on the year
of the bond issuing, its underwriters, the issuing amounts, maturity and pre-issuing financial data. All of
the financial statement data are measured at the end of the fiscal year before the bond issuance.6 To measure
underwriter reputation, we hand-collect data from the website of the Securities Association of China (SAC).
We consider only public bonds issued by China’s industrial companies. We exclude bond issues by financial
institutions, as they are subject to different accounting rules and regulations. We then exclude bond issues for
which data on underwriters are not available. We also exclude all of the bond issues that are missing coupon
rate, offering date, maturity date or accounting data. In short, we are careful to ensure that the sample includes

4 The signaling effect will be further discussed in the later section.
5 The Wind database was developed according to the international standards for databases to meet the requirements of academic

research, and it has been used in several recent studies. See, for example, Chen et al. (2013), Chen and Zhu (2013) and Gong et al. (2017).
6 As suggested by Ge and Kim (2014), we use the lagged accounting variables which has two advantages. First, bond underpricing is

more affected by past accounting information than by current accounting information, as past accounting information is already available
to bondholders at the time of bond trading. Second, the regression of bond underpricing on lagged accounting information alleviates a
potential endogeneity concern.
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only corporate bonds with valid information about underwriters and other bond characteristics. This proce-
dure results in a sample of 381 bonds.

Fig. 1 displays the distribution of bond issuance and the average underpricing over the 2007–2013 sample
period. The number of bond issuances in each year is plotted in the left graph of Fig. 1, which demonstrates
considerable time-series volatility in the Chinese market. For example, bond issuance activity peaked in 2012
with a record of 179 firms issuing public debt, but only 4 bonds were issued in 2007. The right graph shows
that bond underpricing in the Chinese market can be divided into two stages. There is a decreasing trend in
bond underpricing from 5.34% in 2007 to 3.04% in 2010. In the second stage, the average level of bond under-
pricing fluctuates within the range of 2.5–4.0%.

4.2. Measure of accruals quality

To measure accruals quality, we use proxies that have been used extensively in research (Francis et al., 2005;
Bharath et al., 2008; Lu et al., 2010).7 Similar to these studies, we focus on the accuracy with which accruals
convey information about cash flows to stakeholders, particularly bond investors. We use three measures of
accruals quality: (1) the measure proposed by Dechow and Dichev (2002); (2) the measure developed by
Dechow and Dichev (2002) as implemented by Francis et al. (2005); and (3) the measure developed by Ball
and Shivakumar (2006). We measure all of the proxies at the end of the fiscal year before bond issuance.

(1) Dechow and Dichev (2002) model. In this model, accruals quality is measured by the extent to which
current working capital accruals map onto the operating cash flows of the prior, current and future peri-
ods. Thus, Dechow and Dichev (2002) regress current working capital accruals (TCAt) on operating cash
flows in the previous year (CFOt�1), current year (CFOt) and subsequent year (CFOt+1), all deflated by
average total assets.
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Fig. 1. Yearly distribution of bond issuance (left graph) and average underpricing (right graph) over the sample period.

7 The implicit assumption is that the measures of accruals quality are appropriate measures of information asymmetry in the bond
market. Regular equity IPO firms are likely to be young with significant growth opportunities that drive a large part of the information
asymmetry. For these firms, accounting numbers may capture a small part of what the firm is worth and may not be an adequate proxy for
information asymmetry. Although bond issuance firms are not the same as equity IPOs and are likely to be made by older firms, it is
appropriate to use an accrual-based metric to measure information asymmetry.
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TCAi;t

AvgAssetsi;t
¼ b0 þ b1

CFOi;t�1

AvgAssetsi;t
þ b2

CFOi;t

AvgAssetsi;t
þ b3

CFOi;tþ1

AvgAssetsi;t
þ ei;t; ð1Þ

where TCAi,t is the working capital accruals of firm i in year t, calculated as the change in current assets (DCA),
minus the change in cash and cash equivalents (DCash), minus the change in current liabilities (DCL), plus the
change in short-term bank debt (DDebt). CFOt, CFOt�1 and CFOt+1 signify cash flow from the operations of
firm i in years t,t�1 and t + 1, respectively. Average total assets are calculated for firm i in year t as the mean
of the firm’s total assets in years t�1 and t.

The model is estimated for each year for each of the industry groups identified in the 2001 CSRC classifi-
cation.8 The residual vector reflects the variation in working capital accruals unexplained by the cash flows of
the previous, current and subsequent periods. Thus, the absolute value of the residual for each firm-year obser-
vation is an inverse measure of accruals quality (IAQ ddi;t ¼ jei;tj; the higher the residual, the lower the accruals
quality). To facilitate the interpretation of this variable, we use the negative value of IAQ_dd, which we define
as AQ_dd.

(2) Francis et al. (2005) model. This model adds two variables to those in the Dechow and Dichev (2002)
model:

TCAi;t

AvgAssetsi;t
¼ b0 þ b1

CFOi;t�1

AvgAssetsi;t
þ b2

CFOi;t

AvgAssetsi;t
þ b3

CFOi;tþ1

AvgAssetsi;t
þ b4

DSalesi;t
AvgAssetsi;t

þ b5

PPEi;t

AvgAssetsi;t
þ ei;t;

ð2Þ
where DSaleis the change in revenues and PPE is the net value of fixed assets. The model is estimated in its
cross-sectional version for each industry-year combination. The absolute value of the residual for each
firm-year observation is an inverse measure of accruals quality (IAQ francisi;t ¼ jei;tj). We use the negative

value of IAQ_francis, defined as AQ_francis.
(3) Ball and Shivakumar’s (2006) model. This model adds three variables to those in the Dechow and

Dichev (2002) model:

TCAi;t

AvgAssetsi;t
¼ b0 þ b1

CFOi;t�1

AvgAssetsi;t
þ b2

CFOi;t

AvgAssetsi;t
þ b3

CFOi;tþ1

AvgAssetsi;t
þ b4

DCFOi;t

AvgAssetsi;t
þ b5Dþ b6D

DCFOi;t

AvgAssetsi;t
þ ei;t;

ð3Þ
where DCFO is the change in the cash flow from operations, D is a dummy variable that takes the value 1 if
DCFOis negative and 0 otherwise and DDCFOis the interaction between these two variables. This model tries to
incorporate the asymmetry that can be recognized between gains and losses into the conventional linear accru-
als model. As in the previous model, this model is estimated in its cross-sectional version for each industry-
year combination, and the absolute value of the residual for each firm-year observation is an inverse measure
of accruals quality (IAQ bsi;t ¼ jei;tj). We also use the negative value of IAQ_bs, defined as AQ_bs.

4.3. Measure of underwriter reputation

Previous studies measure underwriter reputation based on either (1) underwriter ranking in the IPO tomb-
stone or (2) the underwriter’s market share, where a larger market share indicates a higher underwriter rep-
utation (Chen et al., 2013). As data on underwriter rankings from authoritative organizations are not

8 On 4April 2001, the CSRC issued the Index of Listed Companies’ Industry Classification, which serves as the industry classification
standard. They include 13 industry categories. In this study, we drop the financial industry because of its different operating characteristics
and debt financing activities.
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available in China, we estimate underwriter reputation based on the second measure. To effectively capture the
effect of underwriter reputation, we define the dummy variable, Top_underwriter, as equal to 1 if the under-
writers’ ranks in the top 25% in terms of their number of bond deals in the year prior to a bond issuance
and 0 otherwise.9

4.4. Measure of bond underpricing

Consistent with previous studies, we measure the market-adjusted abnormal returns for the first trading day
to proxy for corporate bond underpricing (Lin and Tian, 2012). The measurement is described as follows.

The return of bond ‘‘i” at the end of the first trading day is calculated as

Ri1 ¼ P i1

P i0

� �
� 1; ð4Þ

where P i1 is the closing price of bond ‘‘i” on the first trading day, P i0 is the offering price and Ri1 is the total
first-day return on the issuing bond.10 The return on market index for the corresponding period is

Rm1 ¼ Pm1

Pm0

� �
� 1; ð5Þ

where Pm1 is the closing value of the corresponding corporate bond market index on the first trading day, Pm0

is the opening value for the index and Rm1 is the first day’s comparable market return.
Using these two returns, the market-adjusted abnormal return for each bond on the first trading day, which

we use to measure bond underpricing, is computed as

MAARi1 ¼ 100 � 1þ Ri1

1þ Rm1

� �
� 1

� �
: ð6Þ

5. Empirical tests

5.1. Descriptive statistics

Table 1 summarizes the descriptive statistics of the variables. All of the variables are winsorized at the
extreme 1% and 99% to mitigate the possible effect of outliers. The average magnitude of bond underpricing
is 3.37% for the entire period. In our sample, the average offering amount is approximatelyRMB1.46 billion,
with an average maturity of 5.89 years.11 On average, 56%of bonds are secured. For the accruals quality prox-
ies, the average accruals quality is �0.06. Turning to firm characteristics, the average market-to-book ratio
(MB) is 1.49 and the average sales growth ratio (Growth) is 23.91. The mean value of Leverage shows that,
on average, 52% of total assets are financed from debt. SOEs comprise 60% of the sample. Various perfor-
mance and risk measures indicate that on average our sample firms are financially healthy.

Table 2 provides the Pearson correlations of the variables. As expected, the proxies for accruals quality
show negative and significant correlations with bond underpricing (MAAR). Thus, these results present pre-
liminary evidence of a negative association between accruals quality and bond underpricing. In addition, most
of the correlation coefficients are generally within a normal range, suggesting that our variables are free of
multicollinearity problems. Furthermore, we check the variance inflation factors (VIFs) of our regression.

9 Note that underwriter reputation is measured by the number of IPO deals one year prior to the IPO year, instead of the IPO year, as
underwriter reputation is established before the occurrence of a particular underwriting task. In the robustness test, we use alternative
measures of underwriter reputation and the results are statistically similar.
10 Notably, the CSRC requires that all Chinese corporate bonds be issued at their par value (RMB100 for each bond), which means
discount or premium issuing is forbidden.
11 Table 1 Panel A reports the natural logarithm values of the offering amount (in hundred million), and natural logarithm of maturity (in
month).
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Our test indicates that the mean VIFs are less than 2, indicating that multicollinearity does not appear to be a
concern.12

5.2. Relation between accruals quality and bond underpricing

This section uses multivariate analysis to empirically test our hypothesis. Bond underpricing is the depen-
dent variable and the proxy of accruals quality is the key explanatory variable. We use the following model to
estimate the relation between accruals quality and bond underpricing:

MAARi;t ¼ b0 þ b1AQi;t�1 þ b2Sizei;t�1 þ b3Leveragei;t�1 þ b4ROAi;t�1 þ b5MBi;t�1 þ b6Growthi;t�1

þ b7Altmanzi;t�1 þ b8LossInci;t�1 þ b9SOEi þ b10BondAmti;t þ b11Maturityi;t þ b13Securedi;t

þ b14Ratingi;t þ biIndustryDummy þ byYearDummy þ ei;t; ð7Þ

Table 1
Descriptive statistics. The sample period is from 2007 to 2013. The variables are defined as follows. AQ_francis reports the negative value
of the jei;tj according to the Francis et al. (2005) model, AQ_dd according to Dechow and Dichev (2002) model and AQ_bs according to the
Ball and Shivakumar (2006) model. The higher the value of AQ_francis, AQ_dd or AQ_bs, the higher the accruals quality. MAAR is a
measure of underpricing with market-adjusted initial returns on the first trading day of a bond. BondAmt is the natural logarithm of the
bond offering amount measured in RMB hundred million.Maturity is the natural logarithm of the maturity period of the bond in months.
Secured is an indicator variable that equals 1 if the bond is secured with collateral, and 0 otherwise. Size is the natural logarithm of total
assets. Leverage is a firm’s financial leverage ratio, calculated as the total debts divided by total assets. ROA is return on assets. MB is
market-to-book ratio. Growth is growth in sales, measured as ending sales revenue divided by one-year lagged sales revenue. Altman Z-

score is the borrower’s Altman’s Z-score, which proxies for borrower’s default risk. Altman’s Z-score is computed as Z = 1.2 * (working
capital/total assets) + 1.4 * (retained earnings/total assets) + 3.3 * (EBIT/total assets) + 0.6 * (public value of equity/book value of total
liabilities) + 1.0 * (sales/total assets). Loss Incidence is loss incidence, defined as the proportion of income losses over the past eight
quarters. SOE is a dummy variable that equals 1 if its ultimate shareholder is the government, and 0 if it is an NSOE. Institutional is the
percentage of shares held by institutional owners. Largesh is the percentage of shares owned by the largest shareholder. VC is the
separation degree of ownership and controlling right. This table presents the description of the variables for the entire sample of 381 bond
IPOs. All of the variables are winsorized at the extreme 1% and 99% levels.

Variable Obs. Mean SD P25 Median P75

Panel A: Accruals quality variables

AQ_francis 381 �0.06 0.05 �0.08 �0.05 �0.02
AQ_dd 381 �0.06 0.05 �0.09 �0.05 �0.02
AQ_bs 381 �0.06 0.05 �0.08 �0.05 �0.02

Panel B: Bond-specific variables

MAAR 381 3.37 3.10 1.54 3.58 5.30
BondAmt 381 2.27 0.83 1.61 2.2 2.77
Maturity 381 4.21 0.32 4.09 4.09 4.43
Secured 381 0.56 0.5 0 1 1

Panel C: Firm-specific variables

Size 381 23.18 1.54 22.09 22.83 24.08
Leverage 381 51.98 16.79 41.02 53.51 64.48
ROA 381 6.09 4.06 2.99 4.94 8.4
MB 381 1.49 0.75 1 1.22 1.64
Growth 381 23.91 24.95 9.62 21.44 36.76
Altman Z-score 381 1.31 0.64 0.83 1.21 1.72
Loss Incidence 381 0.03 0.1 0 0 0
SOE 381 0.6 0.49 0 1 1
Institutional 381 45.84 27.64 23.19 47.77 67.94
Largesh 378 42.85 17.24 30.15 42.10 52.21
VC 381 6.04 8.73 0 0 11.70

12 For independent variables, we only detect a high correlation between Size and BondAmt (0.79); the analysis in the robustness section
shows that this does not affect our results.
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where all of the variables are as defined in Table 1.
Following prior studies of the determinants of underpricing (Cai et al., 2007; Lin and Tian, 2012), we

include a number of firm- and bond-specific control variables in model (7). As new bonds issued by large firms
are less risky than those of small firms, we expect the coefficient of Size to be negative. A higher leverage ratio
implies a higher default risk, so we predict that the coefficient of Leverage is positive. We include the market-
to-book ratio (MB) and sales growth ratio (Growth) to control for the firm’s growth potential. However, the
accounting literature suggests that this ratio is also a proxy for risk, so its effect on bond underpricing is
unclear. We expect that ROA and Altman Z-score are negatively associated with risk premiums, as higher
ratios indicate a lower default risk for bonds. Loss Incidence is the incidence of loss; thus, we predict that
the coefficient of Loss Incidence is positive. Additionally, we include the SOE variable. SOE is a dummy vari-
able that equals 1 if the firm is an SOE and 0 if it is an NSOE. We classify borrowers as SOEs and NSOEs
based on the ownership type of their ultimate controlling shareholders.13

The bond-specific variables in model (7) include BondAmt,Maturity, Secured and Rating. To the extent that
bond issue size (BondAmt) is a measure of marketability, we expect this variable to be inversely correlated with
risk premiums. The more years to maturity, the higher the interest risk exposure. Thus, we expect the coeffi-
cient of Maturity to be positive. A secured bond exposes bondholders to less default risk than an unsecured
bond. Thus, the impact of Secured is negative. Furthermore, credit ratings may contain information about
firm performance beyond those provided by publicly available financial ratios (Dichev and Piotroski,
2001). Thus, we run our regressions with credit ratings. We also include year and industry indicators. In
our study, we estimate the regression models with the pooled sample and report t statistics based on

Table 2
Pearson correlations. This table reports the correlation of the variables. AQ_francis reports the negative value of the jei;tj according to the
Francis et al. (2005) model, AQ_dd according to the Dechow and Dichev (2002) model, and AQ_bs according to the Ball and Shivakumar
(2006) model. A higher value of AQ_francis, AQ_dd or AQ_bs, indicates a higher accruals quality. MAAR is a measure of underpricing
with market-adjusted initial returns on the first trading day of bond. Size is the natural logarithm of total assets. Leverage is a firm’s
financial leverage ratio, calculated as the total debts divided by total assets. ROA is return on assets. MB is market-to-book ratio. Growth
is growth in sales, measured as ending sales revenue divided by one-year lagged sales revenue. Altman Z-score is the borrower’s Altman’s
Z-score, which proxies for borrower’s default risk. Altman’s Z-score is computed as Z = 1.2 * (working capital/total assets) + 1.4 *

(retained earnings/total assets) + 3.3 * (EBIT/total assets) + 0.6 * (public value of equity/book value of total liabilities) + 1.0 * (sales/total
assets). Loss Incidence is loss incidence, defined as the proportion of income losses over the past eight quarters. SOE is a dummy variable
that equals 1 if its ultimate shareholder is the government, and 0 if it is an NSOE. BondAmt is the natural logarithm of bond offering
amount measured in RMB hundred million. Maturity is the natural logarithm of the maturity period of the bond in months. Secured is an
indicator variable that equals 1 if the bond is secured with collateral, and 0 otherwise. All of the variables are winsorized at the extreme 1%
and 99% levels. Correlations that are significant at the 5% level or less are in bold-faced.

A B C D E F G H I J K L M N O

MAAR (A) 1
AQ_francis (B) �0.15 1
AQ_dd (C) �0.15 0.98 1
AQ_bs (D) �0.13 0.95 0.96 1
Size (E) �0.19 0.17 0.19 0.17 1
Leverage (F) �0.10 0.04 0.06 0.06 0.48 1
ROA (G) 0.04 �0.10 �0.11 �0.10 �0.14 �0.55 1
MB (H) 0.20 �0.15 �0.15 �0.17 �0.40 �0.38 0.44 1
Growth (I) 0.05 �0.08 �0.06 �0.04 �0.02 0.09 0.17 0.13 1
Altman Z-score

(J)

�0.04 0.02 0.01 0.01 �0.19 �0.36 0.47 0.29 0.15 1

LossIncidence (K) 0.07 0.03 0.04 0.03 �0.11 0.08 �0.16 �0.04 0.14 �0.01 1
SOE (L) �0.05 0.07 0.10 0.08 0.47 0.29 �0.14 �0.25 �0.14 �0.26 0.02 1
BondAmt (M) �0.11 0.16 0.17 0.14 0.79 0.31 �0.02 �0.28 0.01 �0.10 �0.15 �0.35 1
Maturity (N) �0.08 �0.02 �0.02 �0.03 0.23 0.14 �0.04 �0.05 0.01 �0.13 0.05 0.19 0.20 1
Secured (O) �0.05 �0.03 �0.03 �0.05 0.19 0.17 �0.14 �0.14 �0.11 �0.08 0.10 0.29 0.09 0.23 1

13 SOEs are defined as those borrowers directly or indirectly owned or controlled by state asset management bureaus or other state-
owned enterprises controlled by the central government or local governments (Chen et al., 2013).
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Table 3
Impact of accruals quality on bond underpricing. Columns (1)–(3) report the results of estimating the relation between accruals quality
and bond underpricing. Columns (4)–(6) present the OLS regression of bond underpricing on different accruals quality measures and the
interaction of underwriter reputation and accruals quality. The dependent variable is MAAR, a measure of underpricing with market-
adjusted initial returns on the first trading day of the bond. AQ_francis reports the negative value of the jei;tj according to the Francis et al.
(2005) model, AQ_dd according to the Dechow and Dichev (2002) model, and AQ_bs according to the Ball and Shivakumar (2006) model.
A higher value of AQ_francis, AQ_dd or AQ_bs indicates higher accruals quality. Top_underwriter, a dummy variable, equals 1 if the
underwriter is ranked in the top 25% in terms of the number of their bond issuing deals in the year prior to a bond issuance, and 0
otherwise. Size is the natural logarithm of total assets. Leverage is firm’s financial leverage ratio, calculated as the total debts divided by
total assets. ROA is return on assets. MB is market-to-book ratio. Growth is growth in sales, measured as ending sales revenue divided by
one-year lagged sales revenue. Altman Z-score is the borrower’s Altman’s Z-score, which proxies for the borrower’s default risk. Altman’s
Z-score is computed as Z = 1.2 * (working capital/total assets) + 1.4 * (retained earnings/total assets) + 3.3 * (EBIT/total assets) + 0.6 *

(public value of equity/book value of total liabilities) + 1.0 * (sales/total assets). Loss Incidence is loss incidence, defined as the proportion
of income losses over the past eight quarters. SOE is a dummy variable that equals 1 if its ultimate shareholder is the government, and 0 if
it is an NSOE. BondAmt is the natural logarithm of bond offering amount measured in RMB hundred million. Maturity is the natural
logarithm of the maturity period of the bond in months. Secured is an indicator variable that equals 1 if the bond is secured with collateral,
and 0 otherwise; All of the bond credit ratings include AA�, AA, AA+ and AAA. YEAR and IND are year and industry dummies,
respectively. t values are based on two-way, cluster-robust standard errors adjusting for cross-sectional and time-series dependence. ***, **

and * indicate that the coefficient is statistically significant different from zero at the 1%, 5% and 10% level of significance, respectively.

Pred. Test for H1 Test for H2

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

Intercept 15.192*** 15.278*** 15.467*** 14.442*** 14.397*** 14.745***

(4.51) (4.53) (4.57) (3.52) (3.51) (3.60)
AQ_francis � �9.625*** �12.161***

(�3.56) (�4.37)
AQ_dd � �9.129*** �11.540***

(�3.32) (�3.79)
AQ_bs � �7.720*** �10.34***

(�2.70) (�3.47)
Top_underwriter � �0.204 �0.194 �0.256

(�0.85) (�0.75) (�1.10)
AQ*Top_underwriter + 11.945*** 12.041*** 11.32***

(3.84) (3.66) (4.11)
Size � �0.132*** �0.132*** �0.123*** �0.124*** �0.116*** �0.107***

(�2.76) (�2.74) (�2.95) (�3.40) (�2.91) (�2.70)
Leverage + �0.023 �0.023 �0.022 �0.027 �0.027 �0.026

(�1.18) (�1.14) (�1.06) (�1.41) (�1.36) (�1.29)
ROA � �0.056 �0.057 �0.049 �0.079 �0.080 �0.071

(�0.93) (�0.96) (�0.80) (�1.14) (�1.15) (�0.98)
MB ? 0.579*** 0.580*** 0.567*** 0.640*** 0.642*** 0.625***

(6.55) (6.51) (6.30) (6.99) (6.92) (6.80)
Growth ? 0.002 0.003 0.003* 0.002 0.002 0.002

(1.01) (1.43) (1.74) (0.84) (0.93) (1.16)
Altman Z-score � �0.460*** �0.459*** �0.472*** �0.399*** �0.400*** �0.411***

(�7.48) (�8.55) (�9.04) (�6.85) (�6.73) (�7.85)
Loss Incidence + 1.426 1.387 1.273 1.470 1.405 1.330

(0.94) (0.91) (0.87) (0.94) (0.89) (0.87)
SOE + 0.464*** 0.485*** 0.474*** 0.393** 0.404** 0.409**

(2.80) (2.86) (2.74) (2.10) (2.24) (2.16)
BondAmt + 0.354* 0.347* 0.325* 0.395** 0.387** 0.370**

(1.78) (1.71) (1.73) (2.14) (2.07) (2.12)
Maturity ? �1.393** �1.398** �1.394** �1.346** �1.349** �1.354**

(�2.23) (�2.27) (�2.23) (�2.27) (�2.29) (�2.28)
Secured � �0.105 �0.110 �0.076 �0.116 �0.124 �0.099

(�0.52) (�0.54) (�0.36) (�0.65) (�0.66) (�0.49)
Rating Yes Yes Yes Yes Yes Yes
YEAR Yes Yes Yes Yes Yes Yes
IND Yes Yes Yes Yes Yes Yes
Observations 381 381 381 381 381 381
Adjusted R2 0.142 0.140 0.133 0.160 0.158 0.152
F 3.704 3.674 3.523 3.775 3.787 3.590
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two-way, cluster-robust standard errors to control for both cross-sectional and time-series dependence
(Petersen, 2009).

Regarding the effect of accruals quality on bond underpricing, b1 is predicted to be negative for H1; thus,
higher accruals quality should reduce bond underpricing. Columns (1)–(3) in Table 3 present the results of the
cross-sectional analyses of the impact of accruals quality on underpricing in the Chinese corporate bond mar-
ket based on Eq. (7). The main independent variables are AQ_francis, AQ_dd and AQ_bs, respectively. The
model is reasonably well specified with an adjusted R2 of 13–14% at the significance level of 1%. As we predict,
the coefficients on accruals quality measures are �9.625, �9.129 and�7.720 at the 1% significance level, sug-
gesting that accruals quality is negatively and significantly related to bond underpricing in the Chinese market.
These findings support H1.

Turning to control variables, we find that larger firms and firms with higher Altman Z-score ratios receive a
lower underpricing. Market-to-book ratio (MB) is strongly positively associated with underpricing, implying
that borrowers with a high growth opportunity incur higher underpricing. In addition, the underpricing is
higher for bonds issued by SOEs. This result is consistent with those of Chaney et al. (2011) who argue that
politically connected firms have a large degree of information asymmetry, which causes a large IPO underpric-
ing.14 As for the Maturity variable, the relationship between Maturity and underpricing is negative, which is
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Fig. 2. Effect of accruals quality on conditional quantiles of bond underpricing. This figure plots the size of the effect of accruals quality on
various conditional quantiles of bond underpricing. The first quantile (0.10) refers to a firm with one of the lowest bond underpricing in the
sample firms, and the last quantile (0.90) refers to a firm with one of the highest bond underpricing in the sample. We measure accruals
quality according to the Francis et al. (2005) model.

Underpricing 
Accruals 
Quality

Reputable 
Underwriters 

Mediation Path Indirect Path    

Direct Path 

Fig. 3. Basic path diagram showing the posited direct and indirect paths between accruals quality, reputable underwriters and bond
underpricing.

14 Cheung et al. (2009) find similar evidence of a relationship between state ownership and IPO underpricing in the Chinese stock market.
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inconsistent with Cai et al. (2007). Interestingly, the positive (and significant) coefficient for the size of bond
offering (BondAmt) is inconsistent with the notion that this variable is a good measure of aftermarket liquidity,
which should be negatively associated with underpricing (Ellul and Pagano, 2006). This result does conform to
those reported by Cai et al. (2007), who also find that BondAmt is not actually a proxy for liquidity, but is
correlated with information problems. These results suggest that the larger the bond offerings, the more dif-
ficult it is for investors to understand issuing firms; hence, larger bond offerings incur higher underpricing. For
the other control variables, although they do not show a statistically significant link to underpricing, the vari-
ables generally have the expected sign.

As shown in Table 3, the regression model can answer the question, ‘‘Does accruals quality reduce the bond
underpricing?” However, it cannot answer another important question: ‘‘Does accruals quality affect bond
underpricing differently for firms with already low underpricing compared to those with high underpricing?”
By using quantile regression, we can obtain a more comprehensive picture of the effect of accruals quality on
the corporate bond underpricing. Fig. 2 reports the quantile regression estimates of accruals quality at various
conditional quantiles of the bond underpricing distribution. It shows that there is no clear trend in the accruals

Table 4
Path analysis with reputable underwriters as a mediator. The table presents path coefficient estimates using the mediation procedures in
Baron and Kenny (1986). We use three measures, AQ_francis, AQ_dd and AQ_bs, of accruals quality as the source variables,MAAR as the
outcome variable and Top_underwriter as the primary mediating variable. For each source variable, we report the Goodman and Sobel test
of the significance of mediation, and calculate the percentage of the total effect that is mediated.a We also calculate the ratio of the indirect
effect to the direct effect. ***, ** and * indicate that the coefficient is statistically significant different from 0 at the 1%, 5% and 10% level of
significance, respectively.

Mediation results for each source variable

Test method Source variable Test statistic p-value

Goodman I AQ_francis �1.682 0.09
AQ_dd �1.728 0.08
AQ_bs �1.624 0.10

Goodman II AQ_francis �1.825 0.07
AQ_dd �1.868 0.06
AQ_bs �1.768 0.08

Sobel AQ_francis �1.749 0.08
AQ_dd �1.794 0.07
AQ_bs �1.691 0.09

Percent mediated for each source variable

AQ_francis (%) AQ_dd (%) AQ_bs (%)

Percent of the total effect mediated 10.19 11.19 11.46
Percent of the total effect not mediated 89.81 88.81 88.54
Ratio of the indirect effect to direct effect 11.35 12.60 12.94

a Goodman I is computed as abffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
a2r2

bþb2r2
aþr2

ar
2
b

p , Goodman II is computed as abffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
a2r2

bþb2r2
a�r2

ar
2
b

p and Sobel is computed as abffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
a2r2

bþb2r2
a

p . In our

indirect link, Topunderwriter ¼ a �AQþ e; where a is the coefficient of accruals quality.MAAR ¼ b � Topunderwriter þ c0 �AQþ �; where bis
the coefficient of Top_underwriter. r2

a and r2
b are the variances of a and b, respectively.
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quality coefficients. We also test whether the coefficients are the same for various conditional quantiles of
underpricing; the results support the findings presented in Fig. 2. That is, the underpricing reduction benefit
from the firm’s accruals quality is symmetric, which provides support for the results of the OLS regression.

5.3. Moderation effect of underwriter reputation

We also examine the moderating effect of underwriter reputation on the relationship between accruals qual-
ity and bond underpricing. To test H2, we include the Top_underwriter variable and interactions between the
Top_underwriter variable and accruals quality measures. If reputable underwriters (Top_underwriter) certify
firms’ earnings and thereby reduce the uncertainty faced by investors, we expect that the interaction terms will
have the opposite sign of the relevant accruals quality measures.

We test our second hypothesis, which examines the impact of reputable underwriters on the relationship
between accruals quality and bond underpricing, using the results presented in columns (4)–(6) of Table 3.
As expected, we find that the coefficients on AQ are consistently negative, and that the interactions between
AQ and the reputable underwriter measure are always positive and significant. The results reveal that the less
transparent a firm’s accounting information, the more issuers benefit from underwriter quality. We obtain
similar results when examining the interactions between the other proxies for accruals quality and reputable
underwriters. These results are consistent with the hypothesis that the presence of a reputable underwriter acts
as a certification for new issues, particularly for firms with lower accruals quality.

Table 5
Reverse causality test using treatment effects model. This table reports the results for correcting the self-selection bias using the treatment
effects model. The first column presents the first-stage probit analysis of firms’ decision to use high accruals quality. The dependent
variable is an indicator variable that takes the value of 1 if a firm’s accruals quality measure (AQ_francis) at one year before bond issuance
is above the sample median, and 0 otherwise. The other two measures have similar results. The explanatory variables include firm size
(Size), leverage (Leverage), return on assets (ROA), market-to-book (MB), sales growth (Growth), Altman-Z score (Altman Z-score), the
loss incidence (Loss Incidence), SOE, institutional ownership (Institutional) and the percentage of shares owned by the largest shareholder
(Largesh). The second column presents the results of the effects of accruals quality on bond underpricing. The dependent variable is
MAAR, a measure of underpricing with market-adjusted initial returns on the first trading day of the bond. All of the other variables are
defined in Table 1. All of the bond credit ratings include AA�, AA, AA+ and AAA. YEAR and IND are year and industry dummies,
respectively. ***, ** and * indicate that the coefficient is statistically significantly different from 0 at the 1%, 5% and 10% level of
significance, respectively.

Top_AQ MAAR

Intercept �1.959** (�2.18) 15.137*** (5.75)
Top_AQ �4.315*** (�7.67)
Size 0.175*** (5.02) 0.135 (1.25)
Leverage �0.020*** (�8.74) �0.048** (�2.21)
ROA �0.074*** (�7.01) �0.148** (�2.10)
MB 0.035 (1.04) 0.684*** (4.00)
Growth �0.003* (�1.90) �0.002 (�0.75)
Altman Z-score 0.035 (0.71) �0.525*** (�4.61)
Loss Incidence 1.179 (1.45) 2.451 (1.09)
SOE �0.115 (�0.67) 0.182 (0.47)
Institutional 0.002 (0.80)
Largesh 0.002 (0.44)
BondAmt 0.306 (1.19)
Maturity �1.385*** (�2.61)
Secured �0.085 (�0.41)
Rating Yes
YEAR Yes Yes
IND Yes Yes

Observations 378 378
q 0.722
LR test of q ¼ 0 chi2(1) = 41.41
Probability > chi2(1) = 0.000
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5.4. Path analysis: mediation effects of underwriter reputation

We next examine how effectively reputable underwriters alleviate the information problem and in turn
reduce the adverse impact of poor accruals quality on bond underpricing. Based on the model proposed by
Bhattacharya et al. (2012), we posit an indirect link between accruals quality, for which we use accruals quality
(AQ) as the primary proxy, and bond underpricing (see Fig. 3).

The indirect link is mediated by reputable underwriters. Using path analysis, we then test the existence of
this indirect path and weight the relative importance of the direct and indirect links from accruals quality to
bond underpricing.

Path analysis provides persuasive explanations of correlation structures, by decomposing a correlation
between the source (causal) variable—accruals quality and the outcome variable—underpricing into a simple
or direct path and a compound or indirect path that includes a mediating variable (in our case, reputable
underwriters). The decomposition provides evidence for the existence and relative importance of the direct
and indirect paths between accruals quality and underpricing.

We first use the reputable underwriter variable (Top_underwriter) as the mediating variable and focus on
MAAR as the proxy for bond underpricing in our path model. As shown in Table 4, the overall correlation
between AQ_francis and MAAR is �9.058. The direct and mediated paths decompose this correlation into the
portions attributable to the direct link between AQ_francis and MAAR and the indirect link, mediated by
Top_underwriter. The path coefficients for the two segments (the path from AQ_francis to Top_underwriter

and the path from Top_underwriter to MAAR) of the indirect path are both strongly significant at 5%, imply-
ing a strong mediated effect of Top_underwriter on the relation between AQ_francis and MAAR. Sobel and
Goodman (I, II) mediation statistics confirm the strong mediation effect (p < 0.10) of Top_underwriter. There-
fore, the indirect path through reputable underwriters exists.

The positive path coefficient between AQ_francis and Top_underwriter suggests that lenders tend to hire
reputable underwriters to signal their accruals quality. Therefore, with the signaling hypothesis, we find a pos-
itive relation between accruals quality and underwriter reputation, consistent with the finding of Chen et al.
(2013). The path coefficient between Top_underwriter and MAAR is negative, implying that the presence of a
reputable underwriter can mitigate the uncertainty regarding the values of IPO firms, which, in effect, certifies
the earnings of IPO firms and thus reduces the level of underpricing. Carter and Manaster (1990) report results
consistent with a certification effect (i.e., lower underpricing) when firms go public with the assistance of rep-
utable underwriters. Thus, reputable underwriters can mitigate a portion of the information risk the lenders
may face. The results further show that about 89.8% of the correlation between AQ_francis and MAAR is
attributable to a direct path between AQ_francis and MAAR, but only about 10.2% is attributable to the indi-
rect path through reputable underwriters, suggesting that the indirect influence of accruals quality mediated by
Top_underwriter on MAAR is much less important than the direct influence. Thus, consistent with
Bhattacharya et al. (2012), who show the nature of the association between information risk and the cost
of capital in the equity market, we provide evidence for the nature of the association between information risk
and underpricing in the bond market.

We then use AQ_dd and AQ_bs as alternative source variables in our path model, and the results are sim-
ilar. Taken together, the empirical results presented in Table 4 confirm that lenders hire reputable underwriters
to mitigate the information risk confronting them, and that reputable underwriters can serve as a possible
channel through which accruals quality influences the level of underpricing. However, our evidence that the
mediated effect of reputable underwriters is much less important than the direct effect of accruals quality
on bond underpricing suggests that reputable underwriters mitigate only a limited portion of information risk,
and that the relationship between accruals quality and bond underpricing is fundamental.

6. Robustness

6.1. Reverse causality test

In the previous sections, we do not address the potential endogeneity problem of accruals quality. An alter-
native explanation of the negative relationship between accruals quality and underpricing is that firms with
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higher levels of underpricing are more likely to have lower accruals quality. Firms with stronger corporate
governance better align the interests of all of their stakeholders, which mitigates agency problems and results
in less information asymmetry, leading to less underpricing (Watts, 2003). We deal with this reverse causality
issue in the following two ways. First, we add an institutional ownership variable (Institutional), a sharehold-
ing variable (Largesh) and a separation degree variable (VC) to the set of control variables.15 Second, we
apply the treatment effect model to purge the endogenous component of accruals quality. In the first stage,
we estimate a selection model (probit model) to explain firms’ decisions to choose high accruals quality.
The dependent variable is an indicator variable that gets the value of 1 if a firm’s accruals quality measure
is above the sample median and 0 otherwise. The explanatory variables include firm size, leverage, return
on assets, market-to-book, sales growth, Altman Z-score, the loss incidence, SOE, the institutional ownership
and the largest shareholder ownership. Conditional on this first-stage analysis, we analyze in the second stage
the relationship between accruals quality and bonds underpricing.

We report the results of the treatment effects model in Table 5. We find that larger firms and firms with low
financial leverage are more likely to have higher accruals quality. High return on assets and high sales growth
are associated with lower accruals quality. The second column reports the endogeneity-adjusted estimate of
accruals quality on underpricing. The coefficient on Top_AQ is �4.315 (significant at the 1% level), consistent
with the interpretation that firms with higher accruals quality tend to have lower underpricing.16 Therefore,
we conclude that our results are robust to the correction of potential self-selection bias due to the tendency of
higher underpricing firms to choose lower accruals quality.

6.2. Further robustness checks

Our results remain qualitatively similar in the following robustness tests (See Table 6).

(1) Alternative measures of reputable underwriters. In addition to ranking underwriters according to the
number of their bond issuance deals in the main test, we conduct robustness tests that rank underwriters
in terms of their total underwriting amounts and total assets.

Table 6
Summary of robustness checks. This table reports the results of accruals quality (AQ_francis) on bond underpricing across robustness
checks discussed in the text. Specification 1 controls for firms’ governance variables. Specification 2 uses alternative measures of reputable
underwriters. Specification 3 controls for issuers’ market risk. Specification 4 controls for bond characteristics, such as coupon rate.
Specification 5 removes either the firm size or bond offering amount variable to mitigate the multicollinearity issue. t values are based on
two-way, cluster-robust standard errors adjusted for cross-sectional and time-series dependence. ***, ** and * indicate that the coefficient
is statistically significantly different from 0 at the 1%, 5% and 10% level of significance, respectively.

Specification Test for H1 Test for H2

AQ_francis AQ_francis AQ_francis*Top_underwriter

1. Governance variables:
Institutional �9.647*** �12.267*** 12.272***

Largesh �9.810*** �12.487*** 12.522***

VC �9.620*** �12.157*** 11.998***

2. Alternative measure of reputable underwriters:
Total underwriting amounts �9.625*** �12.877*** 13.652***

Total firm assets �9.625*** �12.486*** 10.728***

3. Issuer market risk �8.782*** �10.934*** 10.672***

4. Coupon rate �7.882*** �9.950*** 9.477***

5. Multicollinearity issue:
Remove Size variable �9.660*** �12.086*** 11.543***

Remove BondAmt variable �9.487*** �11.913*** 11.542***

15 The variables are described in Table 1. We report these results in Table 6.
16 We also examine the estimated correlation between the error terms in the two equations, q, which equals 0.722, and is positive and
significant at the 1% level, thus providing support for the treatment effect model.
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Table 7
Relation between accruals quality and bond underpricing after controlling for the level of marketization. Columns (1)–(3) report the
results of estimating the relation between accruals quality and bond underpricing. Columns (4)–(6) present the OLS regression of bond
underpricing on different accruals quality measures and the interaction of underwriter reputation and accruals quality. The dependent
variable is MAAR, a measure of underpricing with market-adjusted initial returns on the first trading day of bond. AQ_francis reports the
negative value of the jei;tj according to the Francis et al. (2005) model, AQ_dd according to the Dechow and Dichev (2002) model and
AQ_bs according to the Ball and Shivakumar (2006) model. A higher value of AQ_francis, AQ_dd or AQ_bs indicates higher accruals
quality. All of the other variables are defined as in Table 1. All of the bond credit ratings include AA�, AA, AA+ and AAA. YEAR and
IND are year and industry dummies, respectively. t values are based on two-way, cluster-robust standard errors adjusted for cross-
sectional and time-series dependence. ***, ** and * indicate that the coefficient is statistically significantly different from 0 at the 1%, 5%
and 10% levels of significance, respectively.

Additional Test for H1 Additional Test for H2

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

Intercept 15.066*** 15.150*** 15.330*** 14.291*** 14.244*** 14.581***

(4.64) (4.67) (4.70) (3.57) (3.55) (3.64)
AQ_francis �9.517*** �12.129***

(�3.53) (�4.38)
AQ_dd �9.067*** �11.539***

(�3.34) (�3.83)
AQ_bs �7.659*** �10.371***

(�2.68) (�3.49)
Top_underwriter �0.195 �0.185 �0.248

(�0.81) (�0.71) (�1.05)
AQ*Top_underwriter 12.163*** 12.226*** 11.521***

(3.87) (3.65) (4.07)
Market �0.067** �0.074*** �0.071** �0.062** �0.068** �0.064**

(�2.27) (�2.58) (�2.33) (�2.25) (�2.54) (�2.26)
Size �0.100* �0.097 �0.089* �0.094** �0.083* �0.075

(�1.66) (�1.61) (�1.69) (�2.05) (�1.68) (�1.52)
Leverage �0.025 �0.025 �0.023 �0.029 �0.029 �0.028

(�1.29) (�1.25) (�1.17) (�1.51) (�1.48) (�1.40)
ROA �0.055 �0.056 �0.048 �0.078 �0.079 �0.070

(�0.97) (�1.02) (�0.84) (�1.18) (�1.20) (�1.02)
MB 0.578*** 0.579*** 0.567*** 0.639*** 0.641*** 0.624***

(6.47) (6.40) (6.14) (7.12) (7.04) (6.85)
Growth 0.002 0.002 0.002 0.002 0.002 0.002

(0.89) (1.25) (1.48) (0.71) (0.78) (0.93)
Altman Z-score �0.409*** �0.402*** �0.417*** �0.350*** �0.346*** �0.359**

(�6.83) (�7.95) (�9.06) (�6.11) (�5.94) (�7.03)
Loss Incidence 1.218 1.162 1.055 1.276 1.195 1.132

(0.86) (0.82) (0.78) (0.85) (0.79) (0.78)
SOE 0.409*** 0.424*** 0.415*** 0.345** 0.350** 0.359**

(2.83) (2.85) (2.68) (2.07) (2.19) (2.11)
BondAmt 0.299 0.289 0.268 0.342* 0.330 0.315

(1.39) (1.32) (1.31) (1.68) (1.60) (1.63)
Maturity �1.372** �1.377** �1.372** �1.325** �1.328** �1.333**

(�2.14) (�2.17) (�2.13) (�2.18) (�2.19) (�2.19)
Secured �0.126 �0.132 �0.098 �0.139 �0.147 �0.124

(�0.61) (�0.64) (�0.46) (�0.75) (�0.78) (�0.60)
Rating Yes Yes Yes Yes Yes Yes
YEAR Yes Yes Yes Yes Yes Yes
IND Yes Yes Yes Yes Yes Yes

Observations 380 380 380 380 380 380
Adjusted R2 0.142 0.140 0.133 0.160 0.159 0.152
F 3.548 3.511 3.362 3.625 3.628 3.440
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(2) Control for issuer market risk. Ge and Kim (2014) suggest that bondholders may consider issuer market
risk when pricing bonds. We calculate the standard deviation of daily stock returns as a proxy for the
issuer’s market risk and include it in our regression. The results remain unaltered.

(3) Control for coupon rate. We also examine whether our results are sensitive to the inclusion of bond char-
acteristics such as coupon rate. A higher coupon rate may affect after-market liquidity, which affects
bond underpricing.

(4) As previously noted, there is a strong correlation between firm size and bond offering amount (0.79). To
address this issue, we remove the control for one of these variables. The conclusions are the same as
those presented previously.

7. Additional test

7.1. Does accruals quality matter in the SBO subsample?

The previous section presented evidence that lower accruals quality is associated with high underpricing in
general. Here, we further investigate if there is any difference in the effects of accruals quality on the under-
pricing of IBO and SBO issuances. In the additional tests, we analyze Hypothesis 1–2 using IBO and SBO
subsamples.

The results for the IBO subsample are qualitative similar to the main conclusion; however, inconsistent
with prior evidence, we find that neither accruals quality nor the presence of a reputable underwriter affect
the SBO sample (untabulated).17 This implies that if a firm taps the bond market more frequently, issuers

Table 8
Accruals quality and the non-price contract terms. This table shows estimates of the effects of accruals quality on various non-price bond
contract terms. BondAmt is the natural logarithm of the bond offering amount measured in RMB hundred million. Secured is an indicator
variable that equals 1 if the bond is secured with collateral, and 0 otherwise. Covenants is a count variable obtained by counting the
number of financing-related and asset-sale covenants included in a bond contract. AQ_francis reports the negative value of the jei;tj
according to the Francis et al. (2005) model, AQ_dd according to the Dechow and Dichev (2002) model and AQ_bs according to the Ball
and Shivakumar (2006) model. A higher value of AQ_francis, AQ_dd or AQ_bs indicates a higher accruals quality. Firm and bond
characteristics are defined as in Table 3. All of the bond credit ratings include AA�, AA, AA+ and AAA. YEAR and IND are year and
industry dummies, respectively. t values are based on two-way, cluster-robust standard errors adjusted for cross-sectional and time-series
dependence. ***, ** and * indicate that the coefficient is statistically significantly different from 0 at the 1%, 5% and 10% level of
significance, respectively.

A. OLS: BondAmt B. Probit: Secured

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

AQ_francis 0.388
(1.25)

�2.397
(�1.44)

AQ_dd 0.333
(0.86)

�2.586*

(�1.66)
AQ_bs 0.134

(0.40)
�2.215*

(�1.74)

C. Poisson: total covenants D. OLS: total covenants

AQ_francis �2.567***

(�2.70)
�1.705***

(�2.68)
AQ_dd �2.398**

(�2.22)
�1.490**

(�2.08)
AQ_bs �3.053***

(�3.06)
�1.914***

(�2.90)
Firm and bond controls Yes Yes Yes Yes Yes Yes
Credit rating Yes Yes Yes Yes Yes Yes
Industry and year

dummy
Yes Yes Yes Yes Yes Yes

17 For brevity, we do not report these results, but they are available upon request from the authors.
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are less likely to benefit from improved accruals quality or the hiring of a reputable underwriter, perhaps for
the following reasons. First, as China issued the first corporate bond in 2007, we know that in every case the
time gap between the IBO and SBO must be short. In our sample, there is on average only 13.6 months
between an IBO and an SBO. Within such short time gaps, there may be very little change in the issuers’ con-
ditions, so investors can make decisions based on the information generated from the IBO book-building pro-
cess. Given the little change in accruals quality and lower requirements for the guarantee of underwriters, it is
reasonable to infer that the effect of accruals quality and underwriters’ reputation on bond underpricing in
these circumstances maybe limited. Second, as the main investors in Chinese corporate bond market are insti-
tutional investors, who have the ability to effectively collect and make use of information, it is more difficult
for underwriters to collect or generate material private information within such short time intervals. This fur-
ther constrains the influence of underwriters.

7.2. Controlling for the level of marketization18

A survey by Fan et al. (2007) and the World Bank (2006) concludes that due to regional differences in his-
tory, natural environment, regional development and social culture, there are large institutional gaps across
Chinese provinces, including in the process of marketization and the investment climate. Wei et al. (2011) also
indicate that research on China-related issues cannot simply ignore these differences in institutional environ-
ment across provinces. Therefore, we repeat our main tests after controlling for the level of institutional
environment.

Following Xia and Fang (2005), we use the marketization index (Market) as a proxy of institutional envi-
ronment. The marketization index is taken from the NERI Index of the Marketization of China’s Provinces:
2011 Report (Fan et al., 2011). Market is a comprehensive index that proxies for the institutional quality of
each province in China. A higher value of Market indicates a faster process of regional marketization and a
better regional institutional environment.19 We expect that companies in better regional institutional environ-
ments face lower underpricing as they are supervised by relatively sound legal systems and monitored by more
professional government agencies, which can ensure a better information environment and higher levels of
investor protection.

The results of the re-testing of our two hypotheses are presented in Table 7. Consistent with our main
results, we find a significantly negative association between accruals quality and underpricing after controlling
for the level of marketization. This reinforces H1, which predicts that bondholders, on average, value account-
ing quality and reduce underpricing for firms with higher accruals quality. The significantly positive coeffi-
cients on AQ*Top_underwriter are consistent with H2, suggesting that the relation between accruals quality
and underpricing (after controlling for the regional marketization) is moderated when the borrower hires rep-
utable underwriters. Turning to the market variable, we find that Market is negatively related to bond under-
pricing (significant at the 5% level).

Table 9
Event study of corporate bonds default cases. This table shows the event study of how corporate bond default affects the issuer’s stock
price. The event date (t = 0) is the day when the corporate bond was declared to default. The estimation window is [�150, �60], the event
windows are [�t, t] (t = 2, 5, 10, 20, 30), the CAR [�t, t] values are calculated based on original data from CSMAR. The t values are
presented in parentheses. ***, ** and * indicate that the coefficient is statistically significantly different from 0 at the 1%, 5% and 10% level
of significance, respectively.

Stock code Event date CAR [�2, 2] CAR [�5, 5] CAR [�10, 10] CAR [�20, 20] CAR [�30, 30]

000659 28 May 2015 �0.029 (�0.312) �0.101 (�0.787) 0.081 (0.473) �0.256 (�1.106) �0.465 (�1.595)
002306 7 April 2015 0.030 (0.265) �0.116 (�0.704) �0.196 (�0.931) �0.252 (�0.846) �0.183 (�0.571)

18 We are very grateful to one of our referees for the suggestion that we should control for the level of marketization in the firms’
localities.
19 We measure the institutional environment using the lagged marketization index at the end of the fiscal year before the bond issuance.
However, as Fan et al. (2011) provide data for the marketization index across various regions in China for only the 2001 to 2009 period, we
use the regional marketization index measured in 2009 for bonds issued after 2010.
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7.3. Accruals quality and the non-price bond contract terms

To gain a comprehensive understanding of the role of the issuer’s accruals quality in the corporate bond
market, in this section we focus on some non-price contract terms, i.e., bond amount, secured and covenants,
which are the most widely used non-price terms in the literature (Graham et al., 2008; Bharath et al., 2011;
Gong et al., 2016). Table 8 reports our regression estimates. Panel A shows the effects of various measures
of accruals quality on bond issuing amount. The dependent variable in the regression is the natural logarithm
of the bond offering amount measured in RMB hundred million. The results show that the coefficients of
accruals quality are not statistically significant, which suggests there is no systematic difference in the bond
amounts issued by firms with high and low accruals quality.

Panel B of Table 8 presents the regression results estimating the effect of accruals quality on the likelihood
of using security for the bond. The dependent variable is a dummy variable that is equal to 1 if the bond is
secured and 0 otherwise. The regression is estimated using a probit model. The results show that accruals qual-
ity is negatively related to the collateral requirement of the bond in columns (5) and (6). This suggests that
firms with high accruals quality are subject to fewer security requirements, implying yet another advantage
of a better information environment.

Panel C of Table 8 presents the regression results for the determinants of covenant intensity. Following
Gong et al. (2017), we measure the dependent variable, covenant intensity, by counting the total number of
financing-related and asset-sale covenants included in the bond prospectus.20 Thus, the dependent variable
in Panel C is the total number of covenants associated with a bond. As the number of covenants is a positive
integer, we estimate the equation using a Poisson regression. In Panel D, we also use the OLS procedure to
examine the association between accruals quality and covenants. The estimated coefficient of accruals quality
is significantly negative at the 5% level, suggesting that firms with higher accruals quality are less subject to
covenant restrictions than those with lower accruals quality.

7.4. Impact of corporate bond default on issuer’s stock price21

Although there is no default observation in our sample, we try to check the market reaction to corporate
bond defaults with an event study. As a corporate bond default is certainly a passive signal, we predict that the
market reaction is negative.

We first try to collect the trading data of the stock of Chaori Co., Ltd. (Code 002506),22 which is the issuer
of the first default corporate bond in China. However, Chaori’s stock was suspended from trade in the
exchanges seven months before the default date due to its huge losses in 2012 and 2013. Therefore, we cannot
conduct an event study using this default case. We further check another four corporate bonds default cases,
and find that only two issuers’ data are suitable for an event study. These two companies are Zhuhai Zhongfu
Co., Ltd. (Code 000659) and Beijing Xiangeqing Co., Ltd. (Code 002306), and their stocks have not been sus-
pended from trading on the exchange. We use 28 May 2015 and 7 April 2015, the respective dates on which the
corporate bonds issued by these two companies were declared to default, as the event days. We choose [�150,
�60] as the estimation window and compute CAR [�t, t] (t = 2, 5, 10, 20, 30) based on original data from
CSMAR.

Table 9 reports the results. It shows that most of the cumulative abnormal returns are negative, except for
the CAR [�10, 10] of Zhuhai Zhongfu Co., Ltd. and the CAR [�2, 2] of Beijing Xiangeqing Co., Ltd. However,
not all of these cumulative abnormal returns are statistically significant. From these results, we cannot con-

20 Bond prospectuses also include event-related covenants and accounting-related covenants. However, event-related covenants are often
written loosely by lawyers, using boilerplate language. They are designed to protect bondholders upon default by increasing the recovery
amount and decreasing the possible losses, which usually serves a minor role in settling the coming default. Accounting-related covenants
are seldom used in public bond contracts; only 3.09% of bond contracts include them (Gong et al., 2017). Therefore, we only consider
financing-related and asset-sale covenants in this study.
21 We thank our referee for this valuable suggestion.
22 We also try to conduct an event study based on the price of those default bonds in the bond market. However, we find that there was
no trading on all of those bonds around the event date due to the suspension order from the exchange. Therefore, we only focus on the
stock market reaction to the issuers’ corporate bonds default.
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clude that the bond default events have significant effects on the issuers’ stock price. There are two possible
explanations for this result. As we know, the stock market in China experienced a great irrational boom from
November 2014 to June 2015 when the stock index doubled over a six-month period. Stock investors blindly
trusted that the bull market would keep going for a long time. Both of the aforementioned two default events
happened one or two months before the stock market crash, when investors were most overconfident. In such -
cases, investors are more likely to neglect the passive information of bonds default. Therefore, our first expla-
nation is that in these cases, the influence of the bonds default on issuers’ stock price might have been offset by
the irrational upward trends of the stock market. The other possible explanation is that defaults of corporate
bonds indeed have little effect on the issuers’ stock price in the Chinese market. As there is no precedent for a
bankruptcy caused by corporate bond default, and the government always gets involved to ensure repayments,
defaults of corporate bonds may have limited influence on stock price.

8. Conclusions

The purpose of this study is to investigate two hypotheses. The first hypothesis examines how firms’ accru-
als quality impacts underpricing in the Chinese corporate bond market. Our regression analyses reveal that
bond underpricing in China is inversely associated with accruals quality, after controlling for bond- and
firm-specific characteristics. This evidence is consistent with the asymmetric information theory that underlies
discussions of IPO underpricing in the literature. According to this theory, higher accruals quality helps to
reduce information asymmetry and mitigate bond underpricing. The second hypothesis investigates whether
the presence of reputable underwriters reduces the adverse effect of poor accruals quality (information risk)
on bond underpricing. Our results indicate that reputable underwriters play a role in mitigating the effects
of low accruals quality on bond underpricing. To examine the effectiveness of reputable underwriters in alle-
viating information problems, we specify the direct path and indirect path based on the model in Bhattacharya
et al. (2012). Using path analysis, we test for the existence and relative importance of both paths. We then
provide statistically reliable evidence of both a direct path and an indirect path, with the direct path (accruals
quality) having greater (often, much greater) importance than the indirect path (reputable underwriters).
However, in our additional tests, we find there is no significant association between accruals quality, under-
writers and bond underpricing for secondary bond offerings. Furthermore, we find that firms with low accruals
quality are associated with more restrictive non-price contract terms such as greater collateral requirements
and stricter covenants.

Our results provide evidence of the nature of the association between information risk and bond underpric-
ing and suggest the importance of accruals quality in bond financing. Security regulations, such as the Reg-
ulation on Fair Disclosure and prohibitions on insider trading, have been promulgated to improve accruals
quality (Bhattacharya et al., 2013) and may be equally important in the bond market. If there is a trade-off
between improving accruals quality and employing reputable underwriters, our results suggest that the former
effect dominates the latter effect.

A potential limitation of our study is that we focus on information asymmetry to investigate the impact of
accruals quality on bond underpricing. However, there are other theories about the causes of bond underpric-
ing in the literature, such as signal and liquidity theory. Factors other than information asymmetry could be
explored to investigate the association of bond underpricing with accruals quality in future research.
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Drawing on social exchange theory, this study uses data on China’s Shanghai
and Shenzhen A-share listed companies from 2009 to 2016 to examine why
zombie enterprises are ‘‘stiff but deathless.” We find that these enterprises
are able to ‘‘linger breathlessly” due to government support in the form of
increased subsidies and bank loans. The government is more inclined to grant
subsidies to zombie companies that assume greater policy burdens, specifically
those offering more jobs. Furthermore, an enterprise’s property rights do not
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1. Introduction

China’s economic development has entered a new normal. The significant slowdown in economic growth
has led to upgrades of the industrial infrastructure (Zheng, 2016), and it also provides an opportunity to adjust
production capacities and advance market-clearing processes. On November 4, 2015, the State Council held
an executive meeting to discuss Chinese industry’s location in a critical period of transformation and advance-
ment. The current focus is to stabilize industrial growth and to continually improve the efficiency of enter-
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prises. The meeting stressed the need to ‘‘accelerate the zombie enterprise reorganization and integration or
help them exit the market, and increase support for state-owned enterprises to solve historical baggage.” Zom-
bie enterprises are characterized by low operational efficiency and production, and they suffer from long-term
losses or insolvency. They consume social funds and resources, and although they should have been eliminated
by the market, they continue to exist (Chen, 2015). Since the end of the 20th century, overcapacity has grad-
ually become one of China’s most important macroeconomic phenomena. Since 2009, the State Council has
issued three important documents on managing overcapacity due to its serious economic and social impacts.
Research shows that overcapacity is more prominent in industries that have more zombie enterprises
(Caballero et al., 2008). In the process of ‘‘supply side” structural reform, cleaning up zombie enterprises
has become an urgent task. They squeeze resources, hinder the emergence of new innovative enterprises
and seriously affect improvements to social productivity. In addition, zombie enterprises have the ability to
bear higher losses than general enterprises. In the context of a macroeconomic downturn, this may lead to
a situation of ‘‘the bad wins the best,” exacerbating economic problems. As zombie enterprises have such a
large negative impact on China’s economy, how do they continue to exist? What is the underlying logic behind
this phenomenon? This study examines the problem theoretically and provides possible explanations, sup-
ported by empirical evidence.

The conditions necessary for the survival of enterprises are good production, strong management and the
ability to produce outstanding technological innovations. Enterprises need to accomplish three tasks: produce
quality products to sell; turn their inventory into cash flow for further production and innovation; and con-
tinually create profits. Zombie enterprises have low operational efficiency and bear long-term losses; to ‘‘stay
alive,” they often accept support from external resources. From the perspective of resource allocation, these
are direct salvage operations undertaken by the government. Why do government departments spend huge
amounts of resources keeping zombie companies alive? Social exchange theory’s view of behavior as an
exchange of tangible or intangible commodities or services (Hou, 2006) provides a useful lens for analyzing
this process. That is, the act itself is the social interaction process: an actor trades a ‘‘resource” for some kind
of ‘‘reward” (Chen and Qu, 2012). Social exchange activities can be divided into market exchange, redistribu-
tion exchange and reciprocal exchange (Homans, 1958). Reciprocal exchange between enterprises and govern-
ments is commonplace (Antia et al., 2013). China’s current political system is characterized by political
centralization and fiscal decentralization (Yao and Zhang, 2013). In this system, a local government official’s
promotion is entirely in the hands of the central government, and standards for promotion depend on the
needs of the government. China has a large population, and employment problems are an important concern
for the government. Solving citizens’ employment difficulties has become a major task for the Chinese govern-
ment and its officials. This has also become one of the main indicators for evaluating local government offi-
cials’ promotion prospects (Zhang et al., 2013). To perform well on these assessments, local officials, under the
pressure of a political promotion system, require the help of enterprises that can maintain employment volume
and social stability. Although zombie enterprises are inefficient, they can still offer jobs. Within the framework
of social exchange theory, local officials are incentivized to allocate government resources to zombie enter-
prises that have lost their ability to operate efficiently.

Based on the preceding analysis, we chose Chinese Shanghai and Shenzhen A-share listed companies as our
research sample to examine the mystery of zombie enterprises and uncover the underlying logic of continuing
to breathe life into these ‘‘stiff but deathless” entities. Our conclusions reveal that zombie enterprises obtain
the direct support and credit endorsement of the government, and that these ‘‘blood transfusions” in the form
of government subsidies and bank loans are the direct reasons that zombie enterprises persist. However, the
distribution strength of government subsidies has heterogeneous characteristics. Specifically, a zombie enter-
prise with more jobs to offer receives more government subsidies, but an enterprise’s property rights have little
to no influence. Furthermore, this kind of blood transfusion seldom boosts the enterprise’s operating efficiency
or value. This study considers the direct cause of these stiff but deathless zombie enterprises from the perspec-
tive of resource rationing. The potential logic behind this phenomenon is further explored in the context of the
incentives provided to local government officials to maintain employment stability to secure their own paths to
promotion. Our research conclusions highlight the necessity and urgency of cleaning up zombie enterprises.
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The remainder of this paper is organized as follows. Section 2 outlines the institutional background and
hypothesis. Section 3 describes the research design. Section 4 provides the empirical results. Section 5 discusses
further analysis and the robustness test, and Section 6 concludes the paper.

2. Institutional background and hypothesis

Zombie enterprises first emerged in the late 1980s, when the US Federal Deposit Insurance Corporation set
an unrealistically low credit criterion (Kane, 1987; Zhu and He, 2016). The literature on Japan’s economic
development shows that from 1995 to 2002 the proportion of zombie enterprises in Japan increased, and this
is considered the main reason for Japan’s long-term economic decline (Fukuda and Nakamura, 2011; Kawai
and Morgan, 2013). According to current research, zombie enterprises are formed by various factors. Zombie
enterprises can be the result of poor production quality, low or no technological innovation or a lack of entre-
preneurial spirit (Cheng and Hu, 2016). Some studies suggest that the root cause of zombie enterprises is the
support they receive from external resources. For example, Liu and Mao (2016) argue that economic agents
(banks and governments) and institutional and cultural elements play an important role.

This raises interesting questions about the survival of Chinese zombie enterprises in China’s institutional
context. In the Chinese government’s top-down approach to governance, realizing a national-level goal
depends on the performance of local government officials. Compared with local governments, the central gov-
ernment has a structural power advantage. In the early days of liberation, the central government controlled
the key powers, such as the cadres, the military and important economic resources (Sun, 2011). China is now
in a period of economic reform and transformation. As military control can no longer be used as a common
means for managing the states, the present system is economically decentralized, but politically centralized,
which means that many economic resources are transferred to local governments, but the central government
harnesses its power by tightly controlling the tenure length and promotion opportunities of the local personnel
(Zhang et al., 2012). Hence, local government officials, under the pressure of the political promotion system,
have strong incentives to achieve the central government’s objectives.

The central government’s performance evaluations of local government officials is becoming more diversi-
fied, but employment stability continues to be the main criterion for assessment (Xue and Bai, 2008). Improve-
ments to social welfare are an important embodiment of government and an important way to maintain social
stability. They also depend on optimized social employment (Zheng and Li, 2015). The Outline of the 10th
Five-year Plan for Economic and Social Development defines ‘‘full employment, price stability, economic
growth and international balance of payments” as the overall requirements of macro-control for the People’s
Republic of China. The Recommendations for the 13th Five-Year Plan for Economic and Social Development
advocated ‘‘persisting in employment priority strategies, implementing more active employment policies, cre-
ating more jobs and tackling structural employment contradictions,” further confirming the employment issue
as a strategic consideration. The overall economic development plan at the national level emphasizes the
importance of stabilizing employment, and the performance criteria of government departments and their offi-
cials are aligned to support these goals. The State Council’s Notice on promoting employment in 2008
required that employment should ‘‘be regarded as an important criteria of government performance
appraisal.” Liaoning Province began to emphasize employment and re-employment as a primary indicator
of local government assessment in 2003 (Zheng and Luo, 2015). Influenced by the complex economic situation
at home and abroad, China’s rapid economic growth has gradually slowed, and economic development has
entered a new state of normalcy (Lu and Zheng, 2016). Guaranteeing employment and maintaining social sta-
bility under this ‘‘new normal” has become the central government’s biggest concern. Therefore, under this
top-down approach to policy and the pressure of the promotion system, local government officials are moti-
vated to advocate employment policies and maintain employment stability. As district enterprises are typically
a region’s main employers, they are an important starting point for local officials seeking to achieve employ-
ment stability, and government officials will often help these enterprises create more jobs to maintain social
stability (Li et al., 2012).

Social exchange theory holds that an excellent paradigm for analyzing and understanding organizational
and interpersonal behavior is to treat behavior as an exchange in the form of tangible or intangible commodi-
ties or services (Hou, Jun 2006). An actor exchanges some kind of remuneration with another actor at the
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expense of their own resources (Chen and Qu, 2012). Social exchange activities can be divided into market
exchange, redistribution exchange and reciprocal exchange (Homans, 1958). Reciprocal exchanges commonly
exist between enterprises and governments (Antia et al., 2013). For enterprise organizations in pursuit of max-
imum economic benefit, non-economic decisions made by local government officials for political reasons will
inevitably have an impact on their business operations, but local governments will find ways to support those
enterprises in return. Many detailed studies support the government’s use of promotions to motivate local
government officials (Rosenstein-Rodan, 1943; Liu and Lin, 2013; Han et al., 2016; Zhang and Wu, 2017).
Studies also show that government subsidies are both an important and a common method for providing
reciprocal exchange (Du et al., 2015; Wang et al., 2015; Chen and Li, 2001). Although unable to turn a profit,
zombie enterprises can still provide jobs and help maintain social stability. As this increases their likelihood of
a favorable promotion assessment, local officials in exchange provide the enterprises with government subsi-
dies that ensure their survival. As such, the immediate reason for the continued existence of zombie enterprises
is the availability of government subsidies. Based on the principle of reciprocity, the more jobs they offer, the
greater the government subsidy support a zombie enterprise will receive.

Based on the preceding analysis, the following hypotheses are put forward.

H1. Zombie enterprises are ‘‘stiff but deathless” due to their access to government resources in the form of
government subsidies.

H2. Zombie enterprises that assume greater job placement responsibilities will receive greater government
subsidies.

3. Research design

3.1. Sample selection and data source

For our empirical analysis of the causes of the ‘‘stiff but deathless” zombie enterprises and the government
motives behind this phenomenon, we select data from Shanghai and Shenzhen A-share listed companies from
2009 to 2016. Following previous studies, the raw data are processed according to the following rules: financial
enterprises are excluded from the sample; enterprises with missing data are eliminated; and the top and bottom
1% of the continuous variables are winsorized. Government subsidy data are sourced from the WIND data-
base; the other financial data are collected from the CSMAR database.

3.2. Test model and variable definitions

We construct the following model to ascertain whether zombie enterprises obtain more government
resources.

Sub ¼ b0 þ b1Zombieþ bControlþ
X

Ind þ
X

YEARþ e ð1Þ
Sub represents the government resources, defined as the proportion of government subsidies in operating

income, and Zombie is a dummy variable that identifies whether the enterprise is a zombie enterprise. Two
methods have been used in other studies to identify zombie enterprises.

The first method, CHK, is proposed by Caballero et al. (2008). In this method, the basic characteristic of
zombie enterprises is that the interest charges paid to banks are too low. There are two steps to the judgment
process. First, the following formula is used to calculate the minimum required interest payment:

R�
i;t ¼ rst�1 � BSi;t�1 þ 1

5

X5
j¼1

rlt�j

 !
� BLi;t�1 þ rcbmin overlast5years;t � Bondsi;t�1;

where rst�1 is the average short-term prime rate for the year t � 1, 1
5

P5
j¼1rlt�j

� �
is the average long-term prime

rate for the years t � 1 to t � 5 and rcbmin overlast5years;t is the lowest coupon rate for convertible bonds in the
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years t � 5 to t � 1. BSi;t�1 are short-term bank loans, BLi;t�1 are long-term bank loans and Bondsi;t�1 are the
amount of bonds outstanding for company i in the year t � 1. A zombie enterprise judgment index is then
calculated using

X i;t ¼
Ri;t � R�

i;t

BSi;t�1 þ BLi;t�1 þ Bondsi;t�1 þ CP i;t�1

;

where CPi,t�1 is the amount of commercial paper outstanding for company i in the year t � 1. If the value of
Xi,t is less than 0, the enterprise is judged to be a zombie enterprise.

The second method relies on the official definition of the State Council as the standard for judgment:
‘‘Enterprises that [are] not in line with the national energy consumption, environmental protection, quality
or safety standards, sustained loss for more than three consecutive years and does not conform to the restruc-
turing direction.”

We use both methods in our analysis. The CHK method is widely used in the literature (Giannetti and
Simonov, 2013; Lin et al., 2015) and is denoted by the Zombie1 variable. Based on the official definition,
we eliminate the non-recurring gains and losses of each enterprise and denote the result as the Zombie2 vari-
able. Specifically, by deducting the non-recurring profit and loss earnings as the standard measure, if the earn-
ings per share have been negative for three consecutive years, Zombie2 is defined as 1; otherwise, it is defined
as 0. Control is a placeholder for the control variables, including the enterprise management, the type of cor-
porate governance and the industry and year.

To examine the deep-seated reasons why zombie enterprises receive more government subsidies, we con-
struct the following model, based on social exchange theory, from the perspective of the policy burdens borne
by enterprises:

Sub ¼ b0 þ b1Zombieþ b2Zombie� Burdenþ bControlþ
X

Ind þ
X

YEARþ e ð2Þ

Here, Burden is the number of employment placements provided by the enterprise, as measured by Burden1

and Burden2. Burden1 is the number of excess employees expressed as the residual of the regression of the com-
pany’s employees after controlling for the factors that may affect the number of current employees (Zheng and

Table 1
Variable definitions.

Variable Definition

Sub Government subsidy/income
Zombie1 Calculated according to the CHK method
Zombie2 1 if earnings per share, after deducting abnormal profit and loss, is negative for three consecutive years, equals 0 otherwise

years, and 0 otherwise
Burden1 Actual number of employees minus theoretical number of employees
Burden2 10,000 � number of employees/income
Size Natural logarithm of a firm’s total assets
Cash Cash over total assets
ROA Net profit over total assets
Lev Total debt over total assets
Growth Percentage growth in operating income
First Percentage of shares held by the largest shareholder
Rela 1 if the chairman has political connections with the government, and 0 otherwise
Dual 1 if the chairman and CEO are the same person, and 0 otherwise
Fa_r Fixed assets over total assets
State 1 if the company is state-owned, and 0 otherwise
Stime Years elapsed since the firm was listed
Ind_r Percentage of independent directors on the board
Shrz Shareholdings of the first largest shareholder over shareholdings of the second largest shareholder
GDP GDP growth rate of the province in which the firm is located
YEAR Year dummy variables
IND Industry dummy variables
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Luo, 2015). Burden2 is calculated as 10,000 � employee number/operating income (Zeng and Chen, 2006).
The control variables are the same as mentioned previously. The definitions for the variables are provided
in Table 1.

4. Empirical results

4.1. Descriptive statistics of variables

The descriptive statistics of the variables are shown in Table 2. During the sample period, government sub-
sidies accounted for 1% of operating income, but the maximum value was 9.1%. Whether zombie companies
received a greater share of government subsidies is worth examining. The mean value of Zombie1, the CHK
measure, is 21.5%, and the mean value of Zombie2, measured by earnings per share after deducting abnormal
profit and loss for three consecutive years, is 6.7%, given a preliminary indication of the number of zombie
enterprises in China’s listed companies. The mean value of Burden1 is 0, which reflects a 0 mean value property
of the regression residuals, and the mean value of Burden2 is 0.016, indicating that a company income of
RMB10000 is able to provide 0.016 jobs. According to the statistical analysis of control variables, the standard
deviation in enterprise size is 1.211, indicating that the size difference between the sample enterprises is large.
The average cash holding is 0.179, indicating that the average enterprise holds 17.9% of its total assets as cash.
The average corporate profitability (ROA) is 0.036, and the average financial leverage (Lev) is 0.456, suggest-
ing that the sample firms use debt financing moderately. The average shareholding of the first largest share-
holder is 35.4%, which means that it is a common phenomenon in China for the large shareholders in listed
companies to hold an absolute advantage.

4.2. Regression analysis

4.2.1. Are zombie companies receiving more government resources?

Theoretical analyses have shown that China’s zombie enterprises are still ‘‘standing up” despite losing their
vitality, due to the intentional support of the government in the form of government subsidies. We validate
this through Model (1) and list the regression results in Table 3. The dependent variable, Sub, is the subsidies
obtained from the government. The coefficient for Zombie1 is positively correlated with Sub at a significance
level of 10%; Zombie2 is positively correlated at 1%, suggesting that, among Chinese listed companies, zombie

Table 2
Descriptive statistics.

Variable N Mean Std. dev Min. Max.

Sub 13,566 0.010 0.014 0.000 0.091
Zombie1 13,566 0.215 0.411 0.000 1.000
Zombie2 13,566 0.067 0.250 0.000 1.000
Burden1 13,566 0.000 0.017 �0.110 1.153
Burden2 13,566 0.016 0.013 0.001 0.071
Size 13,566 22.138 1.211 19.231 25.504
Cash 13,566 0.179 0.126 0.013 0.671
ROA 13,566 0.036 0.056 �0.239 0.220
Lev 13,566 0.456 0.206 0.056 0.900
Growth 13,566 0.431 1.283 �0.814 10.248
Frist 13,566 0.354 0.149 0.090 0.750
Rela 13,566 0.343 0.475 0.000 1.000
Dual 13,566 0.219 0.414 0.000 1.000
Fa_r 13,566 0.239 0.168 0.002 0.751
State 13,566 0.462 0.499 0.000 1.000
Stime 13,566 10.854 6.014 2.003 26.077
Ind_r 13,566 0.371 0.055 0.091 0.800
Shrz 13,566 12.776 21.430 1.007 135.783
GDP 13,566 0.099 0.059 �0.233 0.238
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enterprises have received more government subsidies. This result provides direct support for the existence of
zombie enterprises in China and for Hypothesis 1.

4.2.2. Why do zombie enterprises receive government support?

The logical follow-up question is as follows: why are these zombie companies able to secure a steady stream
of government resources without being eliminated by the market? Hypothesis 2 suggests the underlying reason
is an exchange of interests between these enterprises and the local government. Despite their poor profitability,
these companies can still provide jobs to the region, and thus they meet the needs of the local government. By
this measure, zombie companies that offer more jobs should receive more government subsidies. Table 4 shows

Table 3
Zombie enterprises and government subsidies.

(1) (2)
Variable Sub Sub

Zombie1 0.001*

(1.85)
Zombie2 0.010***

(6.98)
Size �0.001*** �0.001***

(�5.96) (�4.85)
Cash 0.001 �0.000

(0.43) (�0.10)
ROA �0.014*** �0.005

(�3.72) (�1.09)
Lev �0.003* �0.005***

(�1.92) (�3.00)
Growth 0.000** 0.000**

(2.06) (2.04)
Frist �0.006*** �0.006***

(�4.22) (�3.88)
Rela 0.000 0.000

(1.00) (0.88)
Dual 0.000 0.000

(0.64) (0.81)
Fa_r 0.007*** 0.006***

(4.47) (4.18)
State 0.001 0.000

(1.31) (0.86)
Stime �0.000 �0.000**

(�1.15) (�2.56)
Ind_r 0.006* 0.006*

(1.79) (1.74)
Shrz �0.000 �0.000

(�1.02) (�1.10)
GDP �0.002 0.000

(�0.40) (0.10)
Cons 0.046*** 0.040***

(8.92) (7.89)
YEAR Controlled Controlled
IND Controlled Controlled

N 13,566 13,566
R2 0.041 0.052
F 28.455 28.914
P 0.000 0.000

* Represents significance at the 10% level.
** Represents significance at the 5% level.

*** Represents significance at the 1% level.
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Table 4
Zombie enterprises – Employee scales and government subsidies.

(1) (2) (3) (4)
Variable Sub Sub Sub Sub

Zombie1 0.001** �0.002
(2.16) (�1.10)

Burden1 � Zombie1 0.179***

(4.84)
Burden2 � Zombie1 0.166*

(1.65)
Zombie2 0.009*** 0.008***

(11.57) (5.58)
Burden1 � Zombie2 0.130***

(5.00)
Burden2 � Zombie2 0.091*

(1.68)
Burden1 0.108*** 0.088***

(9.39) (7.09)
Burden2 0.116*** 0.098***

(3.35) (2.89)
Size �0.001*** �0.001*** �0.001*** �0.001***

(�7.09) (�3.93) (�5.50) (�3.28)
Cash 0.001 0.001 0.000 �0.000

(0.54) (0.39) (0.05) (�0.01)
ROA �0.015*** �0.009** �0.005 �0.001

(�3.93) (�2.53) (�1.17) (�0.23)
Lev �0.003** �0.002 �0.004*** �0.004**

(�2.24) (�1.17) (�3.44) (�2.31)
Growth 0.000** 0.000** 0.000** 0.000**

(2.16) (2.50) (2.26) (2.36)
Frist �0.005*** �0.005*** �0.005*** �0.005***

(�3.54) (�3.83) (�3.40) (�3.57)
Rela 0.000 0.000 0.000 0.000

(0.94) (0.99) (0.83) (0.78)
Dual 0.000 0.000 0.000 0.000

(0.71) (0.75) (0.87) (0.90)
Fa_r 0.007*** 0.006*** 0.007*** 0.006***

(4.65) (3.59) (4.57) (3.66)
State 0.001 0.001 0.000 0.000

(1.62) (1.41) (1.00) (0.89)
Stime �0.000 �0.000 �0.000*** �0.000***

(�1.60) (�1.45) (�3.03) (�2.77)
Ind_r 0.005 0.005* 0.006 0.006*

(1.58) (1.71) (1.64) (1.78)
Shrz �0.000 �0.000 �0.000 �0.000

(�0.79) (�1.00) (�0.71) (�1.01)
GDP �0.003 �0.003 �0.001 �0.001

(�0.63) (�0.72) (�0.20) (�0.22)
Cons 0.047*** 0.033*** 0.040*** 0.030***

(10.51) (5.47) (8.96) (5.15)
YEAR Controlled Controlled Controlled Controlled
IND Controlled Controlled Controlled Controlled

N 13,566 13,566 13,566 13,566
R2 0.052 0.054 0.062 0.063
F 17.360 28.450 20.812 28.797
p 0.000 0.000 0.000 0.000

* Represent significance at the 10% level.
** Represent significance at the 5% level.
*** Represent significance at the 1% level.
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the regression results of this analysis. The results in columns (1) and (3) consider excess employees the inde-
pendent variable, where excess employees are calculated as the difference between the actual number of
employees and the theoretical number according to Zheng and Luo (2015). These authors calculate the regres-
sion as the residual of the size of the enterprise, total asset yield, corporate asset liability ratio, capital density,
main business income growth rate, industry and year on the actual enterprise employee scale. The regression
results in columns (2) and (4) consider the number of employees per million RMB of operating income as the
independent variable (Zeng and Chen, 2006). Table 4 shows that the regression coefficients for Zombie1 and
Zombie2 are positive in regressions (1), (3) and (4) (significance levels of 5%, 1% and 1%, respectively), which
confirms the reliability of the preceding conclusions. In addition, the regression coefficients for Burden1 and
Burden2 are both positive in all of the regressions, each with a 1% significance level, suggesting that companies
that take on more employees are indeed rewarded with policy-driven government resources. The interaction of
the zombie and burden variables paints a similar picture, with all of them showing significantly positive results
in our regressions (1% in columns (1) and (3) and 10% in columns (2) and (4)). These results imply that the
government is making a purposeful choice when allocating resources to zombie enterprises, and that zombie
enterprises that assume a greater policy burden are likely to receive more government subsidies, in accordance
with the reciprocity principle of social exchange theory. This partly reflects non-economic interventions by
local government officials, who are seeking to secure better chances of promotion by exploiting zombie enter-
prises. The results of this analysis support Hypothesis 2.

Research holds that under the current property rights system, state-owned enterprises have significant
advantages in resource acquisition because of their political connections with the government (Sheng,
2015). Scholars generally believe that, relative to non-state-owned enterprises, China’s state-owned enterprises
receive more government subsidies because they bear more of the policy burden (Kong et al., 2013; Xu et al.,
2014). It is therefore worthwhile to investigate whether there is any difference between state-owned enterprises
and non-state-owned enterprises in terms of the government subsidies allocated to the zombie enterprises.
Based on the preceding findings, government officials are motivated to distribute subsidies to zombie enter-
prises that can maintain employment stability, and in so doing further their own career prospects. As both
state-owned and non-state-owned enterprises have jobs to offer, we can infer that when a business is in trouble
and needs an external blood transfusion to survive, the government is just as likely to support either type of
enterprise in the belief that ‘‘no matter whether white or black, it is a good cat as long as it can catch mice.”
Therefore, there should be no significant differences in the level of government subsidies received by state-
owned and non-state-owned zombie enterprises. The results of this analysis, provided in Table 5, show that
the coefficients for both zombie variables are positive at a significance level of 10% in column (1) and 1%
in column (2), offering further proof of the soundness of the preceding conclusions. In addition, the interaction
terms between the zombie enterprises (Zombie1 and Zombie2) and property rights (State) are not statistically
significant in either regression. This suggests that there is no significant difference between the ability of state-
owned and non-state-owned zombie enterprises to obtain government subsidies, and reflects that local govern-
ments allocate subsidies to zombie enterprises for the purpose of maintaining local stability, regardless of their
property rights. As long as they can help local governments achieve the goal of stable employment, zombie
enterprises will be granted subsidies.

5. Further analysis and robustness tests

5.1. Zombie enterprises and credit acquisition: Institutional resources versus market resources

One of the main reasons why zombie companies persist in their stiff, arthritic, but deathless existence is that
they continue to survive on external resources. Government subsidies are an important aspect of these
resources, but bank credit and commercial credit are two other important lifelines zombie enterprises can
obtain. Bank credit consists of bank loans an enterprise obtains; commercial credit is based on the business
transactions between enterprises in the industry supply chain, either upstream or downstream, including
accounts payable and accounts receivable. Although both forms of credit are corporate debt, their natures
are different. In the context of the Chinese institutional setting, acquiring a bank loan often requires implicit
government guarantees, especially for zombie enterprises. Prior studies indicate that government intervention
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in the banking credit system is actually a part of the system of government, which helps the government to
provide directional support to enterprises (Porta et al., 2002; Lian et al., 2011). Although the use and acqui-
sition of commercial credit need to be based on the enterprise’s operating capacity and profitability, institu-

Table 5
Zombie enterprises – Property rights and government subsidies.

(1) (2)
Variable Sub Sub

Zombie1 0.001*

(1.78)
State � Zombie1 �0.001

(�0.76)
Zombie2 0.009***

(5.94)
State � Zombie2 �0.001

(�0.74)
State 0.000 0.000

(0.48) (0.04)
Size �0.001*** �0.001***

(�5.60) (�4.58)
Cash 0.001 0.001

(0.79) (0.47)
ROA �0.015*** �0.008*

(�3.62) (�1.95)
Lev �0.003** �0.005***

(�2.37) (�3.17)
Growth �0.000 �0.000

(�0.87) (�0.83)
Frist �0.007*** �0.006***

(�4.04) (�3.73)
Rela 0.000 0.000

(0.28) (0.16)
Dual 0.000 0.001

(0.87) (0.96)
Fa_r 0.006*** 0.006***

(3.68) (3.46)
Stime �0.000 �0.000*

(�0.59) (�1.71)
Ind_r 0.006 0.006

(1.48) (1.48)
Shrz �0.000 �0.000

(�0.49) (�0.59)
GDP 0.002 0.003

(0.37) (0.56)
Edu �0.001* �0.001*

(�1.90) (�1.68)
Age 0.000 0.000

(1.00) (0.81)
Cons 0.043*** 0.039***

(7.59) (6.83)
YEAR Controlled Controlled
IND Controlled Controlled

N 11,188 11,188
R2 0.040 0.046
F 10.787 12.453
P 0.000 0.000

* Represents significance at the 10% level.
** Represents significance at the 5% level.
*** Represents significance at the 1% level.
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tional intervention is irrelevant, and the market characteristics are more obvious. Only future-assured enter-
prises can gain the trust of upstream or downstream enterprises in the industry chain and are thus able to
increase their access to more commercial credit. What are the characteristics of credit use for zombie enter-
prises? The results of the analysis are shown in Tables 6 and 7.

Table 6 displays the results for the analysis of whether zombie enterprises obtain more institutional credit.
In columns (1) and (3), long-term loans from banks are the dependent variable, expressed as the proportion of
long-term loans against operating income. In columns (2) and (4), short-term loans are the dependent variable.
Our analysis shows that the Zombie1 variable is positively correlated with both the long- and short-term loan
variables at a significance level of 1%. The Zombie2 variable is also positively correlated with both the loan

Table 6
Zombie enterprises and bank credit.

(1) (2) (3) (4)
Variable Long-term loan Short-term loan Long-term loan Short-term loan

Zombie1 8.112*** 9.187***

(10.84) (17.85)
Zombie2 0.989* 0.474***

(1.78) (5.07)
Size 0.081 0.327 �0.137 0.512**

(0.16) (1.12) (�0.68) (1.97)
Cash 4.772** 2.343* 4.933*** 2.574

(2.23) (1.66) (4.38) (1.33)
ROA 2.266 1.005 0.868 1.011

(0.62) (0.45) (0.63) (0.66)
Lev 3.977** 1.469 2.619** 1.282**

(2.27) (1.20) (2.41) (2.09)
Growth �0.006 �0.169** 0.040 �0.181***

(�0.09) (�1.96) (0.44) (�6.27)
Frist �0.188 �1.330 �0.999 �2.812***

(�0.07) (�0.61) (�0.58) (�2.65)
Rela �0.453 �0.092 �0.613 �0.239

(�0.95) (�0.28) (�1.35) (�0.77)
Dual �0.383 0.093 �0.634*** �0.003

(�0.72) (0.25) (�3.13) (�0.01)
Fa_r 1.613 3.821*** 0.993 1.816*

(0.62) (2.61) (0.45) (1.69)
State 1.355 3.365*** 1.471* 2.492***

(0.89) (2.79) (1.77) (2.85)
Stime 0.879*** 0.940*** �0.066 �0.099**

(4.57) (6.93) (�0.64) (�2.10)
Ind_r �4.030 �4.338 �2.234 �7.477***

(�0.88) (�1.34) (�0.61) (�3.52)
Shrz 0.009 �0.000 0.014*** 0.002

(1.17) (�0.08) (3.12) (0.70)
GDP �0.000 �0.000 0.000 0.000***

(�1.58) (�0.99) (0.31) (3.07)
Cons 2.279 �3.728 19.120*** 5.566

(0.21) (�0.59) (3.08) (0.98)
YEAR Controlled Controlled Controlled Controlled
IND Controlled Controlled Controlled Controlled

N 2224 3719 2224 3719
R2 0.214 0.316 0.020 0.022
F 6.428 17.555 116.708 43.604
p 0.000 0.000 0.000 0.000

* Represents significance at the 10% level.
** Represents significance at the 5% level.

*** Represents significance at the 1% level.
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variable at 10% in column (3) and 1% in column (4). This demonstrates that zombie enterprises have acquired
relatively more long- and short-term bank loans than non-zombie loans. As a result of government endorse-
ments of credit, companies that cannot even achieve normal operating profits have been able to obtain a
greater amount of long- and short-term financing. In this light, it is not difficult to understand why zombie
enterprises are ‘‘stiff but deathless” in China. The force behind this phenomenon is the purposeful support
of government through direct government subsidies and indirect credit endorsements.

It is clear that zombie enterprises use more bank credit. However, do they also use more commercial credit?
Table 7 shows the regression results. Here, we use three indicators as measures: AP is measured as the
accounts payable over the total assets, DR is measured as the accounts receivable over the total assets and

Table 7
Zombie enterprises and commercial credit.

(1) (2) (3) (4) (5) (6)
Variable Credit Credit AP AP DR DR

Zombie1 �0.003*** �0.001** �0.001***

(�4.70) (�2.25) (�4.90)
Zombie2 �0.008*** �0.006*** �0.002**

(�3.38) (�6.76) (�1.97)
Size �0.010*** �0.011*** �0.007*** �0.008*** �0.003*** �0.004***

(�9.73) (�8.78) (�8.20) (�8.07) (�12.40) (�12.01)
Cash �0.030*** �0.029*** �0.038*** �0.037*** 0.008*** 0.008***

(�6.81) (�6.26) (�28.10) (�25.55) (3.42) (3.38)
ROA 0.081*** 0.077*** 0.032*** 0.029*** 0.044*** 0.043***

(6.79) (7.31) (6.09) (6.20) (12.14) (13.58)
Lev 0.177*** 0.178*** 0.101*** 0.103*** 0.070*** 0.070***

(26.21) (24.41) (83.34) (68.12) (14.59) (14.23)
Growth 0.002*** 0.002*** 0.001*** 0.001*** 0.001** 0.001**

(2.87) (2.93) (4.17) (4.31) (2.44) (2.48)
Frist 0.023*** 0.022*** 0.010** 0.010** 0.013*** 0.013***

(3.43) (3.39) (2.24) (2.14) (8.44) (8.56)
Rela �0.003*** �0.003*** �0.001 �0.001 �0.001** �0.001**

(�3.06) (�3.09) (�0.83) (�0.82) (�2.35) (�2.37)
Dual �0.005*** �0.005*** �0.003*** �0.003*** �0.001** �0.001**

(�6.64) (�6.62) (�5.40) (�5.44) (�2.49) (�2.49)
Fa_r �0.029*** �0.028*** 0.005 0.005 �0.032*** �0.032***

(�4.44) (�4.50) (1.13) (1.28) (�18.29) (�19.27)
State 0.001 0.001 �0.003 �0.003 0.004*** 0.004***

(0.49) (0.54) (�1.17) (�1.21) (2.87) (2.89)
Stime 0.001*** 0.001*** 0.001*** 0.002*** �0.001*** �0.001***

(3.52) (3.75) (9.14) (9.08) (�18.55) (�15.19)
Ind_r �0.002 �0.002 �0.013** �0.013** 0.007** 0.007**

(�0.37) (�0.36) (�2.08) (�2.08) (1.99) (1.99)
Shrz �0.000*** �0.000*** �0.000*** �0.000*** �0.000*** �0.000***

(�3.62) (�3.76) (�3.93) (�4.18) (�3.11) (�3.13)
GDP 0.016** 0.014* �0.003 �0.004 0.016** 0.016**

(1.97) (1.86) (�0.59) (�0.88) (2.57) (2.48)
Cons 0.277*** 0.293*** 0.190*** 0.202*** 0.090*** 0.094***

(14.14) (12.51) (11.26) (10.81) (17.06) (17.97)
YEAR Controlled Controlled Controlled Controlled Controlled Controlled
IND Controlled Controlled Controlled Controlled Controlled Controlled

N 13,552 13,552 13,564 13,564 13,553 13,553
R2 0.140 0.141 0.117 0.118 0.066 0.066
F 6785.127 4859.073 3516.099 2651.799 3676.668 4087.028
p 0.000 0.000 0.000 0.000 0.000 0.000

* Represents significance at the 10% level.
** Represents significance at the 5% level.
*** Represents significance at the 1% level.
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Credit is measured as the sum of accounts payable and accounts receivable over the total assets. As we can see,
the Zombie1 and Zombie2 variables are negatively correlated with all of the dependent variables, showing that
the total amount of business credit, accounts payable and accounts receivable used in zombie enterprises is
significantly less than that used in non-zombie enterprises. Commercial credit is based on one’s ability to guar-

Table 8
Government subsidies and the productivity of zombie enterprises.

(1) (2)
Variable TE TE

Zombie1 �0.001
(�1.24)

Sub � Zombie1 0.038
(0.96)

Zombie2 �0.004***

(�2.78)
Sub � Zombie2 0.004

(0.10)
Sub �0.106*** �0.090***

(�5.75) (�4.12)
Size �0.008*** �0.008***

(�24.00) (�24.24)
Cash 0.001 0.001

(0.27) (0.41)
ROA 0.043*** 0.039***

(6.63) (6.05)
Lev 0.020*** 0.020***

(8.39) (8.59)
Growth 0.001** 0.001**

(2.38) (2.37)
Frist 0.012*** 0.012***

(5.42) (5.36)
Rela �0.001** �0.001**

(�2.33) (�2.33)
Dual �0.000 �0.000

(�0.31) (�0.39)
Fa_r �0.124*** �0.124***

(�46.91) (�46.76)
State �0.001 �0.001

(�1.24) (�1.14)
Stime 0.000*** 0.000***

(3.82) (4.25)
Ind_r 0.009* 0.009*

(1.71) (1.73)
Shrz �0.000 �0.000

(�0.10) (�0.09)
GDP �0.016** �0.017**

(�2.33) (�2.45)
Cons 0.924*** 0.926***

(128.08) (128.41)
YEAR Controlled Controlled
IND Controlled Controlled

N 13,524 13,524
LL 27241.834 27245.948
F 1261.130 1257.488
p 0.000 0.000

* Represents significance at the 10% level.
** Represents significance at the 5% level.

*** Represents significance at the 1% level.
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antee a debt will be repaid, and zombie operations are in a difficult position. Zombie enterprises are seldom in
a position to gain the trust of a transaction partner, and thus they can seldom take advantage of commercial
credit. This reflects the counterclaim that the resources that support zombie companies’ survival originate
more from institutional support.

Table 9
Government subsidies and the value of zombie enterprises.

(1) (2) (3) (4)
Variable L1. Roe L1. Roe L1. EVA L1. EVA

Zombie1 �0.000 0.001
(�0.04) (0.23)

Sub � Zombie1 �0.219*** �0.258***

(�2.99) (�3.37)
Zombie2 �0.052*** �0.097***

(�14.24) (�25.98)
Sub � Zombie2 �0.212*** �0.330***

(�2.64) (�4.03)
Sub �0.176*** �0.136*** �0.392*** �0.278***

(�4.02) (�3.33) (�8.48) (�6.62)
Size 0.015*** 0.014*** 0.023*** 0.020***

(17.55) (15.64) (24.69) (21.87)
Cash �0.019*** �0.016** �0.036*** �0.028***

(�2.83) (�2.30) (�5.03) (�4.03)
ROA 0.679*** 0.628*** 0.794*** 0.699***

(42.35) (38.76) (47.02) (41.98)
Lev �0.063*** �0.053*** �0.113*** �0.093***

(�11.76) (�9.88) (�20.00) (�16.92)
Growth �0.003*** �0.003*** �0.001 �0.001

(�4.14) (�4.13) (�1.38) (�1.32)
Frist 0.013** 0.011* 0.015** 0.010

(2.10) (1.81) (2.19) (1.62)
Rela 0.002 0.002 �0.000 �0.000

(0.90) (0.99) (�0.22) (�0.15)
Dual 0.002 0.001 0.003 0.002

(0.85) (0.66) (1.52) (1.20)
Fa_r �0.037*** �0.035*** �0.077*** �0.072***

(�6.16) (�5.79) (�12.03) (�11.66)
State �0.008*** �0.007*** �0.013*** �0.010***

(�4.15) (�3.32) (�6.04) (�4.75)
Stime �0.000*** �0.000 �0.001*** �0.000

(�2.66) (�0.69) (�4.25) (�0.82)
Ind_r �0.019 �0.019 �0.018 �0.017

(�1.34) (�1.31) (�1.19) (�1.14)
Shrz �0.000*** �0.000*** �0.000*** �0.000***

(�3.57) (�3.62) (�5.11) (�5.23)
GDP 0.069*** 0.053** 0.187*** 0.159***

(3.05) (2.37) (7.89) (6.92)
Cons �0.293*** �0.255*** �0.497*** �0.429***

(�14.97) (�13.09) (�24.15) (�21.43)
YEAR Controlled Controlled Controlled Controlled
IND Controlled Controlled Controlled Controlled

N 12,419 12,419 12,472 12,472
R2 0.257 0.273 0.344 0.389
F 101.799 110.486 155.493 83.862
P 0.000 0.000 0.000 0.000

* Represents significance at the 10% level.
** Represents significance at the 5% level.
*** Represents significance at the 1% level.
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5.2. Government subsidies and the productivity of zombie enterprises

Under normal circumstances, government subsidies significantly enhance an enterprise’s growth and ability
to innovate (Wei et al., 2015) because they improve productivity. However, in the case of zombie enterprises,
operating conditions are poor. As such, do government subsidies effectively enhancing the productivity of
these enterprises? We explore this issue here. In Table 8, TE is an alternative variable for enterprise produc-
tivity, computed using the data envelopment analysis (DEA) method. Research shows that the DEA method is
a good way of measuring the relative efficiency of decision-making units with multiple inputs and outputs. It is
a nonparametric estimation method, suitable for the efficient estimation of multiple output indices (Chu et al.,
2015). Following previous studies, we choose fixed asset investments and intangible asset investments as the
increments for the input index of the DEA model. The total asset growth rate, the net asset yield and Tobin’s
Q values are selected for the output index to measure the productive efficiency of the enterprises (Wang and
Yang, 2010). In the calculation process, the following formula is used to nondimensionalize the input and out-
put indices.

X i ¼ 0:1þ 0:9
xi � xMin

xMax � xMin
;

where xi is the original input or output data and xMin and xMax are the minimum and maximum values of
the original data. As according to the DEA method, the enterprise productivity index ranges from 0 to 1,
which is truncated data, we use a TOBIT regression to investigate the effect of government subsidies on the
productivity of zombie enterprises. The regression results given in Table 8 shows that both the Zombie1

and Zombie2 variables are negatively correlated with enterprise productivity performance, and the significance
level in column (2) is 1%. This shows that the overall productivity of zombie enterprises is relatively lower than
that of non-zombie enterprises. The interaction terms for the zombie variables (Zombie1 and Zombie2) and the
government subsidy variable (Sub) in columns (1) and (2) are statistically insignificant. This indicates that the
government subsidies obtained by zombie enterprises do not play a role in improving their productivity.

5.3. Government subsidies and the value of zombie enterprises

The reason and logic underlying the tenacity of zombie enterprises is revealed above, including their overt
acceptance of government subsidies. Yet, the supply of external resources does not improve productivity.
Given the lack of a zombie enterprise’s capacity to sustain healthy operations, we further expect that govern-
ment subsidies serve only to sustain the survival of the enterprise, not improve its value. To test this assertion,
we follow previous studies (Li et al., 2015) and select ROE as the measure of enterprise value. ROE takes into
account that economic value added (EVA) is an important standard for assessing the value of an enterprise
(Guo and Cui, 2004). It has been recognized by State-owned Assets Supervision and Administration Commis-
sion and is widely promoted in the enterprise (Li, 2016). We further choose the proportion of EVA in assets as
the measure of enterprise value in our analysis of the impact of government subsidies on the value of zombie
enterprises. As the transformation of government subsidies into enterprise value may take some time, we use a
data lag of one year as the dependent variable. The regression results are shown in Table 9. The data in col-
umns (2) and (4) show that Zombie2 is negatively correlated with both one year of lagged ROE and one year of
lagged EVA at a significance level of 1%, which suggests that the future value of zombie enterprises is signif-
icantly lower than that of non-zombie enterprises. Further analysis of the interaction terms in the table
demonstrates that all of the interaction terms are negative at a significance level of 1%. This suggests that,
compared with non-zombie companies, government subsidies to zombie companies reduce their future value,
proving the preceding inference. Timely ‘‘blood transfusions” by the government to ensure the survival of
zombie enterprises are useless for boosting their corporate value.

6. Conclusions

With the end of China’s 30-year period of rapid economic growth, the call for economic restructuring and
industrial upgrading is becoming louder. The reality of the decline in economic growth provides an opportu-
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nity to adjust the capacity of enterprises and to promote a clearing out of the market. In this process, dealing
with zombie enterprises has become a focus for government action. At the opening ceremony of the fourth
session of the 12th National People’s Congress, Premier, Li Keqiang presented a government work report,
highlighting the need for the ‘‘active and safe disposal of zombie enterprises.” The persistence of zombie enter-
prises not only occupies precious resources, but also causes financing problems for other enterprises and low-
ers the production efficiency of the whole industry. Perhaps more importantly, zombie enterprises are highly
resistant to losses, and their voracious appetite for resources may endanger enterprises that are highly efficient
but have a poor ability to withstand lean times. Any prescription for dealing with the zombie enterprise disease
that can produce good results requires a clear understanding of the reasons behind their stiff but deathless
existence.

In this study, we use data from China’s Shanghai and Shenzhen A-share listed companies to examine why
zombie enterprises are ‘‘stiff but deathless.” The results of our analysis show that zombie enterprises exist as a
direct result of the resources and credit endorsements they receive from the government. Government subsi-
dies and bank loans serve as the main forms of sustenance for these enterprises, and the companies that offer a
greater number of jobs receive more government subsidies. Further research shows that the property rights of
the enterprise do not affect the level of these ‘‘blood transfusions”; whether an enterprise is state-owned or
non-state-owned has no influence on the level of subsidies they receive. Additionally, government support fails
to increase the enterprise’s operating efficiency or value. This study frames the persistence of these ‘‘stiff but
deathless” zombie enterprises from the perspective of resource rationing. The potential logic behind this phe-
nomenon is further explored through the eyes of local government officials seeking to maintain employment
stability as a means of meeting job performance criteria that will ensure their future promotion. Our research
demonstrates that cleaning up zombie enterprises is a necessary and urgent task.
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1. Introduction

The relationship between economic growth and environmental quality has been a major discussion topic
for both scholars and the public. China’s rapid economic growth has given rise to many environmental pol-
lution problems, and the resulting environmental degradation has become a threat to the Chinese economy.
Recent increases in smog and PM2.5 concentrations have also drawn the attention of the Chinese scholars on
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environment and corporate behaviors. As the sudden surge in the PM2.5 index at the end of 2011 is of
particular importance, we hereafter use the term ‘‘2011 event” to refer to it.

Ecological environment and environmental pollution are the most important factors that influence China’s
sustainable economic development and living environment (Tian and Cheng, 2014). China’s Ministry of Envi-
ronmental Protection and provinces with severe smog problems adopted strict environmental regulations after
the 2011 event. The new National Ambient Air Quality Standard and the relevant governance regulations put
the operational and investment behavior of high-polluting enterprises under close monitoring. The State
Council of China released the ‘‘Action plan on air pollution control on 12 September 201300 with the implica-
tion that air pollution governance has ushered in new demand and a source of external pressure on the trans-
formation of economic development pattern. The plan sets out the specific responsibilities of the government,
enterprises and society and has caused the approval of key projects in underdeveloped regions to be sus-
pended. However, there is no evidence that the strengthening of environmental regulations after the 2011 event
has had any effect on enterprises’ financial behavior.

China is the world’s largest developing country. In the course of its modernization and industrialization, it
has inevitably faced tension between economic growth and environmental quality. Pollution abatement may
impose additional pollution treatment costs, thus reducing the productivity and market competitiveness of
enterprises (Jorgenson and Wilcoxen, 1990). Gray (1987) finds that U.S. Occupational Safety and Health
Administration and Environmental Protection Agency regulations reduced productivity growth in the manu-
facturing industry by an average of 0.44 percentage point per year, accounting for over 30 percent of the slow-
down in the 1970s. Consistent with Gray (1987), other studies draw similar conclusions based on sub-
manufacturing industries such as paper-making, mining, oil and steel (Gollop and Roberts, 1983; Barbera
and McConnell, 1990; Gray and Shadbegian, 1995). Grimaud and Rouge (2008) argue that environmental
regulation is similar to an environmental tax on non-renewable resources. Although it can slow the emission
of pollutants and improve resource allocation, it has no effect on R&D or innovations in abatement technol-
ogy. In contrast, Porter and Van Der Linde (1995) find that properly designed environmental standards can
trigger innovation that may partially or more than fully offset the costs of complying with them and that strict
environmental regulations can actually enhance competitiveness. Palmer et al. (1995), however, hold an
opposing view that strict environmental regulations can bring much more cost less than the benefit.
Berman and Bui (2011) examine the effect of air quality regulations on productivity in some of the most heav-
ily regulated manufacturing plants in the United States. They study the oil refineries of the Los Angeles (South
Coast) Air Basin and find that despite the high costs associated with the local regulations, productivity rose
sharply between 1987 and 1992. As the years between 1987 and 1992 were a period of decreased refinery pro-
ductivity in other regions, the authors conclude that abatement cost measures may grossly overstate the eco-
nomic cost of environmental regulations because such measures can increase productivity. This paper uses
different data, such as Mexican offshore oil and gas industry, Japanese manufacturing, Quebec (Canada) man-
ufacturing and Taiwan industry data, and draws similar conclusions. Obviously, the literature has not yet
reached a consensus about the effects of environmental regulations on enterprises, and neither does it provide
evidence of or an explanation for the micro mechanism of air pollution and enterprises’ investment behavior.

With improving living standards and increasing environmental awareness, protection of the environment is
now widely considered a stable and influential social norm (Green, 2006). The 3rd plenary session of the 18th
Communist Party of China Central Committee proposed the establishment of a comprehensive ecological civ-
ilization system to protect the ecological environment. This provides us with an opportunity to analyze the
effect of strict environmental regulations on enterprises’ investment behavior and the underlying mechanism
that brings about this effect; thus, this study has strong theoretical value and policy implications.

We use the difference-in-differences method to investigate the effect of government environmental regula-
tions on high-polluting enterprises’ investment behavior (investment expenditure and investment opportunity
sensitivity) based on Chinese A-share listed firms from 2006 to 2014 and examine whether the effect varies
across property rights, enterprise locations and high-polluting enterprises. We find that after the 2011 event,
investment expenditure declined significantly in both local SOEs and non-SOEs, whereas investment oppor-
tunity sensitivity declined more significantly in non-SOEs than in SOEs. There are no significant changes in
central SOEs in terms of investment expenditure and investment opportunity sensitivity. Further analysis
shows that investment expenditure and investment opportunity sensitivity decline for high-polluting
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enterprises located in East China but increase for those located in West China. Findings reveal that there exist
SOE/non-SOE discrimination and regional differences in the implementation of environmental regulations.
The findings also demonstrate that environmental supervision in China has caused polluting enterprises to
move to ‘‘lower pressure” areas.

This study contributes to the literature in the following ways. First, we take the 2011 event as a natural
experiment and use the difference-in-differences method to investigate the effect of government environment
regulations on high-polluting enterprises’ investment behavior. This effectively reduces the interference of
endogenous problems. Second, it analyzes the effect of environmental regulations on specific firms from the
perspective of the institutional environment and reveals that heavy polluting corporations located in areas
with strict supervision have moved to areas with looser supervision. Third, unlike the previous studies, this
study reveals the dynamic effects of environmental regulation on the investment behavior of enterprises with
different property rights. The findings can be used to design future regulations on high-polluting enterprises to
reduce the chance of another surge in the PM2.5 index. Finally, this study complements the literature on the
effects of government environmental regulations on micro-enterprises’ financial decisions.

The remainder of this paper is organized as follows. In the next section, we provide an overview of the
related literature and propose the hypotheses. Section 3 describes the research design, and Section 4 presents
the analysis of the empirical results. Sections 5 and 6 provide further analyses and robustness tests, and Sec-
tion 7 concludes the paper.

2. Literature review and hypothesis development

2.1. Surge in the PM2.5 index and enterprises’ investment expenditure

After inspecting Beijing’s air pollution governance performance in February 2014, the President of the Peo-
ple’s Republic of China, Xi Jinping, proposed that controlling PM2.5 was the primary task for dealing with
smog and improving air quality. Severe smog had appeared around Beijing and North China in autumn 2011.
The resulting air pollution and low visibility had caused the closures of many highways and the cancellations
of many flights. This caused a great deal of public concern and many complaints. As the air pollution became
more severe, attention turned to PM2.5, the key index of smog severity. When PM2.5 suddenly exceeded the
threshold of the detecting instrument, 500 lg/m3, the public panicked. China’s environmental pollution prob-
lem, especially the severe pollution in Beijing–Tianjin–Hebei, then attracted worldwide attention. PM2.5
includes all particulate matter in the air with an aerodynamic diameter of 2.5 mm or smaller, including toxic
heavy metals and hazardous organic pollutants that are not present in normal air. This particulate matter can
be inhaled directly into the lungs, causing severe harm to human health. The main sources of PM2.5 include
fuel combustion from automobiles, power plants, wood burning, industrial processes and diesel-powered vehi-
cles. To reduce social panic, the government introduced a series of regulatory policies. For example, the State
Council issued a new ‘‘National Ambient Air Quality Standard” in 2012, in which PM2.5 was officially added
to the general evaluation items, and issued an ‘‘Action Plan on Prevention and Control of Air Pollution” that
introduced 10 measures to improve air quality in September 2013. The plan required the establishment of a
regional coordination mechanism and arrangements for regional environmental treatment. Beijing–Tianjin–
Hebei and the Yangtze River Delta established a regional coordination mechanism for air pollution control.
The State Council signed target responsibility letters with all the provincial governments, conducted annual
examinations and strictly enforced the accountability system. On 25 April 2015, the Chinese Communist Party
(CCP) Central Committee and the State Council formally announced the publication of ‘‘Opinions on Accel-
erating Ecological Civil Construction,” which set out clear requirements and guidance to accelerate ecological
civil construction and divided the relevant provinces into nine areas to synergize efforts toward healthy eco-
nomic growth and sustainable environmental protection. This elevated governance strategies for pollution
such as smog to the national level.

We believe that understanding how to guide the operational and investment behavior of high-polluting
enterprises is key to the successful implementation of pollution regulations. Allen et al. (2005) show that
the completeness of China’s shareholder protection law falls between that of the English-origin countries
and that of the French-origin countries. The former have the highest protection measures, whereas the latter
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have the poorest. However, China’s enforcement of the law is nearly as weak as in the world’s poorest coun-
tries. Engau and Hoffmann (2011) show that in response to post-Kyoto regulatory uncertainty, firms have pre-
dominantly pursued reduction, and to a lesser extent adaptation, regardless of their investment strategies.
While Xiong and Xu (2007) find that the relaxed environmental regulation has a positive effect on attracting
foreign direct investment, the lack of regulation is likely to attract high-polluting industries. Heavy pollution
has a significant crowding-out effect on foreign direct investment, but the effect is not significant in low-
pollution areas. The recurrent protests against PX projects are related to the p-xylene chemical, a petroleum
chemical. It is a colorless transparent liquid, the smell of which is similar to that of toluene. If heavy pollution
projects cannot be effectively controlled, strong dissatisfaction with the government’s environmental regula-
tions will result. Strengthening environmental regulations may either have an inhibiting effect on the invest-
ment expenditure of high-polluting enterprises or increase these enterprises’ uncertainty about their future,
leading them to postpone their investments (Viscusi, 1983).

Heavy pollution also has significant implications for the capital market. Excessive emissions from high-
polluting enterprises lead to PM2.5 surges and violate basic social norms and requirements. These enterprises
are then at the center of public attention. Following the 2011 event, high-polluting enterprises have had to take
action in response to queries from the media and the public. Hong and Kacperczyk (2009) provide evidence of
the significant effects of social norms on markets by studying the investing environment of ‘‘sin’’ stocks—pub-
licly traded companies involved in the production of alcohol, tobacco and gambling. They find that sin stocks
are less likely to be held by norm-constrained institutions such as pension plans than by mutual or hedge funds
that are natural arbitrageurs, and they receive less coverage from analysts than do other stocks with compa-
rable characteristics. If high-polluting enterprises have low levels of compliance to social norms, institutional
investors will withdraw their investments (Li and Yifeng, 2011). At the same time, institutional investors in
high-polluting enterprises ‘‘vote with their feet” by reducing their investments in polluting projects to impose
pressure on managers. Chava (2014) finds that investors demand significantly higher expected returns on
stocks excluded by environmental pollution (such as hazardous chemicals, substantial emissions and climate
change concern) than firms without such environmental concerns. Lenders also charge significantly higher
interest rates on bank loans issued to firms with such environmental concerns. Meanwhile, firms’ environmen-
tal risk exposure is associated with lower accuracy and higher dispersion in analysts’ earnings forecasts, and
analysts are more likely to revise their stock recommendations downward if firms experience an increase in
their environmental risk exposure, and the inverse is also true (De Franco et al., 2013). These firms are charged
higher audit fees (Simunic et al., 2014). Furthermore, firms that violate environmental protection regulations
or have environmental accidents have lower market value (Lundgren and Olsson, 2010; Dasgupta et al., 2006).
Darnall et al. (2007) find that strict environmental regulation is negatively correlated with firm performance.
Firms that face strict regulation pay more when environmental accidents occur, and their operational costs
increase, thus lowering investment incentives. With so many obstacles for high-polluting enterprises at the refi-
nancing step and the strengthening of regulations following the 2011 event, high-polluting enterprises have to
reduce their investment expenditure. We thus propose the following hypothesis:

H1a. Ceteris paribus, government environmental regulations have effectively restrained the investment
expenditure of high-polluting enterprises following the 2011 event.

Although high-polluting enterprises have been influenced by the 2011 event, such influences vary across
types of property rights. The operating environments and operating goals are quite different in SOEs and
non-SOEs. In 2007, the China Banking Regulatory Commission issued a notification (No. 161) requiring
financial institutions to supervise loan origination for high-polluting industries. This requirement seems to
have had little effect on SOEs with bank loan advantages and loose budget constraints. Some SOEs may take
a flexible or passive approach to environmental regulations by claiming that their products support the
national security strategy. Despite resistance from institutional investors and medium and small investors,
it is extremely difficult to prevent SOE managers from investing in projects that cause heavy pollution under
the strong incentive of promotion championship. To maintain a competitive advantage, local governments
typically lower environmental standards to attract foreign direct investment (Ljungwall and Linde-Rahr,
2005). Thus, as long as governments at all levels continue to prioritize GDP and given that environmental pol-
lution is not a one-ballot veto, environmental protection cannot entirely reorganize the pollution industry.
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In contrast, high-polluting non-SOEs will reduce their investments in projects that cause heavy pollution
because these firms are under the implicit control of institutional investors who can ‘‘vote with their feet.” This
may help protect the environment and increase public satisfaction, and it may offset the temporary decline in
economic performance. During the process of implementation, local governments might provide certain pro-
tection for SOEs out of vested interests because SOEs are important in achieving local GDP goals. For exam-
ple, the Central Environmental Protection Inspectorate openly affirmed the supervision opinions of Hebei
province on 3 May 2016: Tangshan Iron Company, a branch of the largest SOE in Hebei province (Hebei Steel
Group), increased its steel production capacity, which violated the ‘‘Guidance on resolving contradiction sev-
ere overcapacity” issued by the State Council.1 This case illustrates that continual environmental pollution is
closely associated with the failure of some SOEs to meet their environmental responsibilities. The above anal-
ysis shows that the strengthening of environmental regulations as a result of the 2011 event implies that high-
polluting non-SOE enterprises are the most influential. Thus, we propose the second hypothesis:

H1b. Ceteris paribus, non-SOEs’ reduction in investment expenditure is greater than that of SOEs after the
2011 event.

2.2. The surge in the PM2.5 index and enterprises’ investment opportunity sensitivity

Classic corporate governance theory assumes that agency conflict is the key factor that influences corporate
investment efficiency, but the theory may not work in China during the transitional economy phase. If there is
a close association between pollution governance and government officials’ promotion, officials will focus their
efforts on strengthening the supervision of high-polluting enterprises and adopt the carrot and stick policy to
make polluting enterprises rely on them to prevent heavy pollution.

How the PM2.5 index can be decreased and how the occurrence frequency of the PM2.5 surge can be
reduced are important environmental and social problems. First, as the Chinese government has tight control
over enterprises and the economy, the government may simultaneously use the grabbing hand and the helping
hand to ensure effective policy implementation. Chen et al. (2010) find that the Chinese government often
intervenes in enterprises’ investment decisions by way of property rights or political connections for political
or social purposes, which distorts investment behavior and reduces investment opportunity sensitivity. As gov-
ernment intervention might distort enterprises’ investment decisions, enterprises’ high-polluting investment
projects that caused the 2011 event must be strictly supervised. For instance, the government may approve
fewer projects and reduce bank loan origination. This may further reduce the value of future profitable pro-
jects. However, if high-polluting enterprises make huge investments in governance to reduce PM2.5 emissions,
it will reduce their profits and investment opportunities.

Xu and Xiao (2011) argue that environmental regulations enhance the environmental policy risk of high-
polluting enterprises and that environmental regulations increase the information asymmetry between projects
and the capital market and decrease investment efficiency. La Porta et al. (1999) find that a ‘‘game” exists
between the government and enterprises—that is, a tacit exchange of interests between the government and
enterprises: politicians use certain means (subsidies or bribes) to attract entrepreneurs to comply with political
goals. Public subsidies are the key equilibrium between the government and enterprises when the government
wants to exchange its resources with high-polluting enterprises to reduce PM2.5 emissions. The government
often requires high-polluting enterprises to disclose more environmental information with the use of public
subsidies (Lin et al., 2015). This increases the supervision of these specific firms’ investment projects and fur-
ther reduces the value of the projects. The government’s aim is to guide high-polluting enterprises to imple-
ment industry upgrades and technology innovations and to gradually eliminate or close high PM2.5
emissions projects in the hope of significantly reducing investment in heavily polluting projects. In addition,
although high-polluting enterprises play a key role in the PM2.5 index’s sudden surge, they still pursue cor-
porate value maximization like other industries do. As long as there is demand for the products, the optimal
choice is to enlarge the operational scale and increase investment in projects. Environmental regulations

1 http://finance.ifeng.com/a/20160503/14360248_0.shtml.
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distort firms’ optimal investment decisions, leading to inefficient investment, fewer future investment oppor-
tunities and a mismatch between intrinsic investment expectation and investment opportunity. Therefore,
we propose the following hypothesis:

H2a. Ceteris paribus, governmental environmental regulations effectively reduced the investment opportunity
sensitivity of high-polluting enterprises after the 2011 event.

To explore the underlying reasons for the sudden surge in the PM2.5 index, we should not only analyze the
high-polluting enterprises but also the environmental regulation background and its effect on enterprises. The
goal of emission reduction set out in the 11th Five-Year Plan period was achieved, and the central government
extended the goal in the 12th Five-Year Plan, in which a strictly binding policy seems to be the key to reversing
the deterioration of the ecological environment. However, these rules have had little effect on emission reduc-
tion. This shows that we need a deeper exploration of the underlying institutional factors to resolve PM2.5
pollution.

The central idea behind China’s environmental governance is to control overall pollution and to allow
specific entities to assume the corresponding responsibilities. In reality, administrative approval for investment
in heavy-polluting industry is scarce because resource capacity is limited. This results in an interesting ‘‘game”
between the government and the enterprises, where the distribution of emission-reducing tasks in a certain
area is the key point. SOEs assume greater social responsibilities, and their investment behavior directly influ-
ences the performance of local officials, yet these SOEs are given fewer emission-reducing tasks and may even
face competition for new investment projects. Consequently, SOEs may still have certain investment oppor-
tunities under the strict environment regulations. Using data from the Wind and CCER databases, we find
that state-owned and state-holding enterprises account for 70 percent of A-share listed firms in China and that
nearly half of state-owned-capital industries are high-polluting. The Ministry of Environmental Protection
announced penalties for ‘‘environment-violating” enterprises on its website. The list includes some central
SOEs, such as the State Electric Power Corporation, Petro China and Datang Power. This implies that SOEs’
investment in heavy-polluting projects is less influenced by the government’s PM2.5 environment regulations
than is investment by local SOEs and non-SOEs. Bardhan and Mookherjee (2005, 2006) point out that local
governments are more likely than the central government to be trapped by enterprises and that this exacer-
bates the degree of environmental pollution. Consistent with this argument, Wang et al. (2003) find that firms
from the private sector appear to have less bargaining power than state-owned enterprises and that the greater
the social impact of a firm’s emissions, the less bargaining power the firm has with local environmental author-
ities. Under such circumstances, non-SOEs are under pressure from public opinion and credit rationing and
will not spend their own money on heavy-polluting projects, leading to a lowering of investment opportunity
sensitivity. Thomas and Brown (1995) hold the opinion that environmental regulation may prevent new
entrants to the industry, and incumbents may thus become monopolists. Although social cost is increased
by a monopoly, the scale of investment in high-polluting industries is decreased. The National Development
and Reform Commission and the Ministry of Environmental Protection set more industry restrictions on non-
SOEs (including heavy pollution industry) than on SOEs. This further reduces non-SOEs’ chances of partic-
ipating in heavy-polluting industry and projects. We propose the following hypothesis:

H2b. Ceteris paribus, non-SOEs’ investment opportunity sensitivity reduction was greater than that of SOEs’
after the 2011 event.

3. Research design

3.1. Sample selection

We select Chinese A-share listed firms from 2006 to 2014 as our initial sample. We then refine this initial
sample by removing some irrelevant data from it. The irrelevant data that we removed from our initial sample
are the firms that meet the following criteria: (1) Particular Transfer and Special Treatment firms; (2) financial
industry firms; (3) firms with leverage greater than 1 or less than 0; (4) B share or H share firms; (5) delisted
firms; (6) firms initially listed in the current year; and (7) firms with missing data. Property rights data are
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taken from the CCER database. Financial and corporate governance data are from the CSMAR database,
and the classification of high-polluting industries is taken from the Wind database and compared with the
CSRC (2011) industry classification.

3.2. Variable definitions

3.2.1. Explanatory variables

High-polluting enterprises. Following Li and Yifeng (2011), we classify firms as high-polluting if they belong
to one of the following 14 industries in the ‘‘Industry Classification of Environmental Protection Management
in Listed Companies” published by the Ministry of Environmental Protection in 2008: thermal power, steel,
cement, electrolytic aluminum, mining, metallurgy, building materials, coal, chemistry, petrochemical, phar-
macy, light industry, spinning and leather. When the Ministry of Environmental Protection issued the ‘‘Emis-
sion Standard for Air Pollutants” in 2011, they considered thermal power, steel, petrochemical, nonferrous
metals, chemistry industry and coal-fired boiler projects as the major monitoring areas. As the Ministry of
Environmental Protection’s list is more comprehensive, we classify firms that belong to one of the 14 industries
as high-polluting; high-polluting firms belonging to these 14 industries are assigned a value of 1, and all other
firms are assigned 0.

Investment opportunity. Following Chen et al. (2011), we use Tobin’s Q to proxy investment
opportunity, which reflects the growth and relative value-added potential. The greater the investment
opportunity is, the higher the investment expenditure and investment efficiency are (Fazzaris et al.,
1988). However, the use of Tobin’s Q for China is questioned, mainly because of the capital market
efficiency and the reform of non-tradable shares there. After the 2005 reform, the value relevance of
stock improved and capital market efficiency increased (Liu et al., 2010). We therefore use the variable
measure method in this paper.

3.2.2. Dependent variable

We measure investment expenditure as ‘‘cash paid to acquire fixed assets, intangible assets and other long-
term assets” from firms’ cash flow statements, scaled by total assets.

3.2.3. Control variables

Following Chen et al. (2011), Fazzaris et al. (1988), Akdogu and MacKay (2008) and Mclean et al. (2012),
we control firm age (Age), sales growth (Salgrow), fixed asset proportion (Fixas), proportion of shares held by
the largest shareholder (Hold1), firm size (Size), leverage (Lev) and profitability (Roe).

Table 1 presents the variables’ definitions.

3.3. Regression model

We construct Model (1) to test hypotheses 1a and 1b. Following Mayer (1995), Bertrand and
Mullainathan (2004), Liu and Liu (2015) and Yuan and Zuo (2011), the basic regression model is based
on the difference-in-differences method, which is used to examine the net effect of policy implementation.
We compare in detail the difference between the treatment group and control group before and after pol-
icy implementation. We divide the enterprises in our refined sample into two parts: high-polluting enter-
prises and non-high-polluting enterprises. We also use the 2011 event as a watershed event that defines the
pre-2011 event period and the post-2011 event period. The treatment group includes the high-polluting
enterprises from the 14 industries that we identified in the previous section (Dumpollute); these industries
take a value of 1, whereas all other industries take a value of 0; observations before 2011 (Dum11) equal
1 and 0 otherwise.

Invest ¼ a0 þ a1 � Dumpolluteþ a2 � Dum11þ a3 � Dumpollute � Dum11þ li;t ð1Þ
In the control group (Dumpollute = 0), the investment expenditures before (Dum11 = 0) and after 2011

(Dum11 = 1) are denoted by Invest ¼ a0 þ li;t and Invest ¼ a0 þ a2 þ li;t, respectively, so the difference in

the control group before and after 2011 is a2. In the treatment group (Dumpollute = 1), the investment
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expenditures before (Dum11 = 0) and after 2011 (Dum11 = 1) are denoted by Invest ¼ a0 þ a1 þ li;t and

Invest ¼ a0 þ a1 þ a2 þ a3 þ li;t, respectively, so the difference in the treatment group before and after 2011

is a2 þ a3. Thus, a3 measures the difference in the effect of environment regulations on high-polluting enter-
prises’ investment expenditure. Then, we control for other effects that could influence the inferences in Model
(1). The main regression model is as follows.

Invest ¼ a0 þ a1 � Dumpolluteþ a2 � Dum11þ a3 � Dumpollute � Dum11þ a4 � Roaþ a5 � Sizeþ a6

� Levþ a7 � S0þ a8 � Hold1þ a9 � Fixasþ a10 � Lloanþ di;t þ ui;t þ li;t ð2Þ

We use Model (3) to test Hypothesis 2. Fazzaris et al. (1988) and Vogt (1994) find that firms that
have more investment opportunities invest more and have higher investment efficiency. However, when
investment opportunities are few, investment expenditure declines accordingly—that is, investment expen-
diture is sensitive to investment opportunity. We add the variable Tobin to measure investment oppor-
tunity2 and add the interactions with Dumpollute and Dum1. We also control industry, year and
province effects.

Table 1
Variable definitions.

Variable Definition

Invest Investment expenditure. Measured as ‘‘cash paid to acquire fixed assets, intangible assets and other long-term assets” from
firms’ cash flow statements, scaled by total assets

Dumpollute Dummy variable. Firms that are listed in the ‘‘Industry classification of environmental protection management in listed
companies” as thermal power, steel, cement, electrolytic aluminum, mining, metallurgy, building materials, coal,
chemistry, petrochemical, pharmacy, light industry, spinning and leather industries, or whose prime business matches the
listed industry, take a value of 1 and 0 otherwise

Dum11 Dummy variable. If the observation belongs to 2011–2014, which is after the 2011 event, it takes a value of 1 and 0
otherwisea

Tobin Investment opportunity. (Market value of circulation stock + book value of non-tradable shares + book value of
liability)/book value of total assets

Salegrow Sales growth. Sales growth/sales at the beginning of the year
Size Firm size. The logarithm value of total assets
Age Firm age. Number of years since the firm was established
Ebit Earnings before interest and tax. (Net profit + income tax + interest)/total assets
Lev Leverage. Total liability at the end of year/total assets at the end of year
Roa Return on equity. Net profit at the end of year/total assets
Hold1 The largest shareholders. Percentage of outstanding shares held by the largest holders
Fixas The proportion of fixed assets. Net value of fixed assets/total assets

S0 Marketization process. Marketization process index from Fan and Wang (2011)
Lloan Loan. Long-term debt/total asset
Yszk Accounts receivable. Accounts receivable/total assets
Yfzk Accounts payable. Accounts payable/total assets
S4a Marketization process of financial industry. Marketization process index of financial industry from Fan and Wang (2011)
Eqcash Cash flow from operating activities. Net cash flow from operating activities in cash flow statement
S5b The proportion of enterprises with local government intervention. Local government intervention index from Fan and

Wang (2011)

a The American Embassy in China initially published air quality monitoring data for Beijing at the end of October 2011, after which
PM2.5 became a hot topic in the media. However, as firms disclose their financial reports on 30 April, they still had almost half a year to
modify the disclosed information. We therefore classify 2011 into the post-event period (Liu and Liu, 2015). Furthermore, this paper
mainly focuses on high-polluting enterprises and industries, and the Ministry of Environmental Protection published the ‘‘Industry
classification of environmental protection management in listed companies” in 2008. The 2011 Event drew public attention to PM2.5, and
the provisions that were issued after 2011 were intended to solve the PM2.5 problem.

2 Following the literature, we use the sales growth rate to substitute Tobin’s Q in the robustness test, and the results remain the same.
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Invest ¼ b0 þ b1 � Dumpolluteþ b2 � Dum11þ b3 � Dumpollute � Dum11þ b4 � Dumpollute
� Dum11 � Tobinþ b5 � Dumpollute � Tobinþ b6 � Dum11 � Tobinþ b7 � Tobinþ b8 � Roa
þ b9 � Sizeþ b10 � Levþ b11 � S0þ b12 � Hold1þ b13 � Fixasþ b14 � Lloanþ di;t þ ui;t þ li;t ð3Þ

4. Empirical results

4.1. Descriptive statistics

Table 2 shows the descriptive statistics. The mean investment expenditure (Invest) is 0.059, with a minimum
value of 0 and maximum of 0.5451, indicating that the distribution is reasonable, but left-skewed (median is
0.039). The mean of investment opportunity (Tobin) is 1.5832, with a standard deviation of 0.888, shows that
the distribution is discrete. High-polluting enterprises account for 30% of the full sample (Dumpollute).

Table 3 reports the Pearson correlation coefficients. The correlation coefficient between Invest and Dumpol-

lute is 0.2001 and significant at the 10% level. This means that high-polluting enterprises invest more than non-
high-polluting enterprises do. The correlation coefficient between Dum11 and Invest is �0.313 and significant
at the 1% level, showing that strengthening environmental regulation reduces firms’ investment expenditure.
Although the coefficient between investment opportunity (Tobin) and investment expenditure (Invest) is small
(0.022), it is significant at the 1% level. Sales growth (Salgrow) is significantly negatively correlated with invest-
ment expenditure (Invest), indicating that the higher the sales growth, the more cash is occupied, leaving the
firm with little cash flow to invest. The correlation coefficients of the other variables are all below 50%, show-
ing that there is no multicollinearity.

4.2. Univariate statistics

Table 4 shows the univariate statistics based on property rights and periods (pre-2011 event period and
post-2011 event period). We find no significant difference in the (mean or median) investment expenditure
(Invest) of SOEs after the strengthening of environmental regulations. However, there is a significant decline
in the investment expenditure (Invest) of non-SOEs, and the mean (median) difference is significant at the 10%
(5%) level. This shows that the investment expenditure of non-SOEs was influenced more by the 2011 event
than by SOEs. The investment opportunity (Tobin) of SOEs does not significantly change after the 2011 event
but significantly decreases in non-SOEs. Table 4 shows that the values of investment expenditure and invest-
ment opportunity are lower in the post-2011 event period than in the pre-2011 event period and that SOEs’
values are larger than non-SOEs’ values. These results show that environmental regulations have a negative
effect on investment expenditure and opportunity, but the effect is more significant for non-SOEs.

Table 2
Descriptive statistics.

Variables N Mean SD Min P50 Max

Invest 7308 0.0590 0.0570 0 0.0390 0.5451
Tobin 7308 1.5832 0.8880 0.7183 1.2563 5.8664
Lloan 7308 0.0760 0.0960 0 0.0290 0.7993

Dum11 7308 0.6583 0.2354 0 0 1
Fixas 7308 0.2582 0.191 0 0.2325 0.9602
Eqcash 7308 19.4126 1.5023 9.7321 19.7410 25.8725
Ebit 7308 0.0560 0.0610 0.0124 0.0500 0.6757
Dumpollute 7308 0.3032 0.4603 0 0 1
Age 7308 13.0829 3.262 1 14 30
Salgrow 7308 0.5413 0.1677 0.0070 0.5363 1.9902
Hold1 7308 36.5012 15.8903 0.8203 34.5002 100
Lev 7308 0.5407 0.1643 0.1128 0.5362 0.8547
Size 7308 22.2143 1.1876 18.1625 22.039 27.7521
Roa 7308 0.0370 0.0570 0.0023 0.0340 0.5172
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Table 3
Pearson correlation coefficients.

Variables Invest Tobin Lloan Dum11 Opcash Ebit

Invest 1
Tobin 0.0221** 1
Lloan �0.0923*** �0.3063*** 1
Dum11 �0.3137*** �0.0381*** 0.1702*** 1
Eqcash 0.2014*** �0.2518*** 0.2153*** 0.1427*** 1
Ebit 0.0971*** 0.1512*** �0.0653*** �0.0756*** 0.2040*** 1
Dumpollut 0.2001* 0.2451* 0.0031 0.1202 –0.1003 –0.0182**

Age �0.3454*** 0.0150 0.1297*** �0.1628*** 0.0300 –0.0442***

Salgrow �0.033*** �0.4065*** 0.4867*** �0.1382*** 0.0694*** –0.1778***

Hold1 �0.1102 0.1001 0.0400 0.1003 0.0900 –0.0600
Lev �0.0326*** �0.4135*** 0.4932*** �0.1403*** 0.0735*** –0.1463***

Size 0.4001 �0.4712*** 0.4633*** �0.0702*** 0.3224*** 0.1853***

Roa 0.0357*** 0.1218*** �0.1127*** �0.1602*** 0.1952*** 0.3748***

Dumpollut Age Salgrow Lev Size Roa

Dumpollut 1
Age �0.1003 1
Salgrow �0.1629* 0.0153* 1
Hold1 0.4003*** 0.0300 0.0600
Lev �0.1775* 0.0140 0.3953*** 1
Size �0.1403 0.0598*** 0.4632*** 0.4745*** 1
Roa �0.0178* �0.0249*** �0.2341*** �0.2013*** 0.1628*** 1

* Significance at the 10% level.
** Significance at the 5% level.
*** Significance at the 1% level.

Table 4
Univariate statistics.

After the 2011 event Before the 2011 event Difference test

Mean Median Mean Median T-test Wilcoxon-test

Invest-SOEs 0.0583 0.0538 0.0598 0.0476 1.4284 1.3546
Invest -Non-SOEs 0.0517 0.0429 0.0530 0.0327 1.9438* 2.1429**

Tobin-SOEs 1.5804 1.2086 1.5968 1.3843 1.0314 1.4732
Tobin - Non-SOEs 1.5335 1.2328 1.5923 1.1207 3.4718*** 2.3519***

* Significance at the 10% level.
** Significance at the 5% level.
*** Significance at the 1% level.

Table 5
Investment expenditure in different industries and regions and intra-industry.

Item Invest-Mean Invest-Median

High-polluting enterprises 0.0595 0.0386
Non-high-polluting enterprises 0.0593 0.0391
Difference (significance) 0.0002 (T = 2.216) 0.0005 (Z = 1.8264)
High-polluting enterprises in west region 0.0661 0.0386
High-polluting enterprises in east region 0.0462 0.0113
Difference (significance) �0.0199 (T = �18.57) �0.0273 (Z = �26.155)
Three industries with the highest number of high-polluting enterprises 0.0579 0.0386
Three industries with the lowest number of high-polluting enterprises 0.0596 0.0425
Difference (significance) 0.0017 (T = 1.8326) 0.039 (Z = 1.926)
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Table 5 shows the differences in investment expenditure by industry, region and intra-industry. We find that
the investment expenditure difference between high-polluting enterprises and non-high-polluting enterprises is
significant at the 5% (mean) and 10% (median) levels. The mean (median) investment expenditure of
high-polluting enterprises in the western region is 0.0661 (0.0386), which is significantly higher than that in
the eastern region, demonstrating that high-polluting enterprises have an incentive to move to other areas.
Furthermore, the investment expenditure of the three industries with the lowest number of high-polluting
enterprises is significantly higher than that of the three industries with the highest number of high-polluting
enterprises, which is contrary to intuition. One possible explanation is that the industries with the lowest
number of high-polluting enterprises are dispersed, the marginal supervision cost is large and there is a lack
of regulation scale effect.

4.3. Regression results

Table 6 shows the results of the main regression. In column 1, the coefficient on the interaction of Dumpol-

lute and Dum11 is �0.0159, which is significant at the 10% level, showing that the environmental regulations
after the 2011 event decreased the investment expenditure of high-polluting enterprises. Columns 2 and 3
report the results for SOEs and non-SOEs. The coefficient on the interaction of Dumpollute and Dum11 of

Table 6
The 2011 event and investment expenditure.

Variables (1) (2) (3)
Full sample SOEs Non-SOEs

Dumpollute 0.032* 0.018** 0.0424*

(1.83) (2.15) (1.97)
Dum11 �0.0402*** �0.0345*** �0.0168***

(�3.43) (�4.87) (�2.91)
Dumpollute*Dum11 �0.0159* �0.0124 �0.0246**

(�1.778) (�1.34) (�2.21)

Lev 0.0225 �0.148** 0.0718
(0.96) (�1.95) (1.47)

Size 0.0121*** 0.0178*** �0.0518***

(5.26) (2.75) (�4.22)
Hold1 �0.0014 �0.0012 0.0305

(�1.28) (�1.04) (0.95)
Roa 0.0412*** 0.0292*** 0.0728***

(2.48) (2.77) (3.15)
S0 0.0114** �0.0943** 0.0276***

(2.16) (�2.54) (3.09)
Fixas 0.0017*** 0.0004*** 0.0026***

(5.27) (2.76) (2.36)
Lloan �0.0406*** �0.0374*** �0.0219***

(�2.45) (�3.06) (�2.87)
Constant �0.217*** �0.0826** �0.107**

(�3.75) (�2.11) (�2.07)
Industry Controlled Controlled Controlled

Year Controlled Controlled Controlled

vð2Þ = 55.63
P value 0.000
Observations 7308 4333 2975
Adj-R2 0.259 0.219 0.28
F 126.74 55.68 105.47

The robust t-statistics are reported in brackets.
* Significance at the 10% level.

** Significance at the 5% level.
*** Significance at the 1% level.
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SOEs is �0.0124 but insignificant, while the coefficient on the interaction of non-SOEs is �0.0246 and signif-
icant at the 5% level. Further, the vð2Þ of the coefficients of the two sub-samples is 55.63 and significant at the
1% level. This reveals that there is a selective and discriminatory phenomenon in the implementation of envi-
ronmental regulations: SOEs are less affected by the regulations, but the investment expenditure of non-SOEs
is significantly decreased.

Table 7 shows the effect of the 2011 event on investment opportunity sensitivity. In column 1, the interac-
tion of Dumpollute, Dum11 and Tobin is �0.0307, and is significant at the 10% level. This demonstrates that
the strengthening of government environmental regulation decreases investment in heavy-polluting projects
and reduces investment opportunity sensitivity. Columns 2 and 3 present the results for SOEs and non-
SOEs; the coefficient on the interaction of SOEs is �0.0275 but insignificant, while the coefficient on the inter-
action of non-SOEs is �0.0437 and significant at the 5% level. The above results show that the decrease in
investment opportunity sensitivity caused by the strengthening of environmental regulations is asymmetric

Table 7
The 2011 event and investment opportunity sensitivity.

Variables (1) (2) (3)
Full sample SOEs Non-SOEs

Dumpollute 0.0792* 0.0325** 0.0176**

(1.79) (2.19) (2.14)
Dumpollute*Dum11*Tobin �0.0307* �0.0275 �0.0437**

(�1.834) (�1.25) (�2.25)

Dum11 �0.0428*** �0.0375*** �0.0124*

(�4.46) (�2.45) (�1.81)
Dumpollute*Dum11 �0.0711* �0.0429 �0.0215***

(�1.95) (�1.08) (�2.51)
Dumpollute*Tobin 0.0328** 0.0415* 0.0206***

(2.03) (1.95) (2.37)
Dum11*Tobin �0.0218* �0.0207** �0.0346***

(�1.79) (�2.16) (�2.539)
Lev 0.0572 �0.0933 0.126

(0.93) (�1.36) (1.57)
Tobin 0.0644*** 0.0328*** 0.0796***

(2.84) (3.25) (2.45)
Size 0.0112*** 0.0131*** �0.0258*

(7.21) (3.07) (�1.76)
Hold �0.0109 �0.0311 0.0262

(�0.55) (�0.96) (0.41)
Roa 0.0315*** 0.0292*** 0.0703***

(2.75) (3.06) (4.69)
S0 0.0125*** �0.0832** 0.0216***

(2.78) (�2.06) (4.05)
Fixas 0.0021*** 0.0013*** 0.0039***

(2.63) (3.19) (2.82)
Lloan �0.0272*** �0.0315*** �0.0470***

(�3.63) (�4.58) (�3.22)
Constant �0.346*** �0.106*** �0.153***

(�4.36) (�3.15) (�2.99)
Industry Controlled Controlled Controlled

Year Controlled Controlled Controlled

Observations 7308 4333 2975
Adj-R2 0.39 0.25 0.48
F 102.48 65.73 103.79

The robust t-statistics are reported in brackets.
* Significance at the 10% level.

** Significance at the 5% level.
*** Significance at the 1% level.
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in SOEs and non-SOEs, further demonstrating the discrimination in the implementation of the environmental
regulations.

5. Further analysis

5.1. Layers of government ownership

In general, central SOEs are large-scale enterprises in industries vital to national well-being and people’s
livelihoods. They are either monopolistic or oligopolistic, and hence their operational risk is low. Local SOEs
are generally smaller than central SOEs and are in a disadvantaged situation in terms of the supply of capital,
energy and raw materials. Thus, these local SOEs are subject to higher competitive pressure and greater

Table 8
Different layers of government ownership.

Variables (1) (2) (3) (4)
Central SOEs Local SOEs Central SOEs Local SOEs

Dumpollute 0.0762* 0.0827*** 0.0796* 0.01537*

(2.14) (2.58) (1.77) (1.86)
Dumpollute*Dum11*Tobin �0.0430 �0.026**

(�1.36) (�2.18)
Dum11 �0.0326*** �0.0456*** �0.0468*** �0.0532***

(�2.35) (�3.72) (�3.19) (�4.251)
Dumpollute*Dum11 �0.0118 �0.0473* �0.0215 �0.04721*

(�1.083) (�1.94) (�0.79) (�1.69)
Dumpollute*Tobin 0.002* 0.015**

(1.78) (2.13)
Dum11*Tobin � �0.031 �0.042**

(�1.52) (�2.13)
Lev 0.725*** 0.0346 0.824*** 0.0582

(2.38 (1.35) (2.62) (1.06)
Tobin 0.0736*** 0.0718***

(2.88) (3.72)
Size 0.0073*** 0.0118*** 0.0135*** 0.0155***

(2.36) (3.25) (3.62) (4.27)
Hold 0.0256 0.0517 0.0294 0.0595

(1.26) (1.18) (0.63) (1.47)
Roa 0.0214 0.0633*** 0.0279* 0.0225

(1.32) (2.45) (1.77) (1.57)
S0 0.0315 0.0328 0.0361 0.0418

(1.35) (1.43) (1.38) (1.12)
Fixas 0.0037*** 0.0028*** 0.0017*** 0.003***

(2.44) (3.67) (2.43) (2.52)
Llaon �0.0291*** �0.0314*** �0.0374** �0.0329***

(�2.75) (�3.92) (�2.02) (�2.14)
Constant �0.249*** �0.178*** �0.663** �0.195***

(�3.13) (�3.16) (�2.14) (�3.48)
Industry Controlled Controlled Controlled Controlled
Year Controlled Controlled Controlled Controlled

vð2Þ = 43.86 vð2Þ = 58.62
P value 0.004 0.023
Observations 1531 2802 1531 2802
Adj -R2 0.43 0.36 0.35 0.42
F 26.34 48.05 55.83 62.05

The robust t-statistics are reported in parentheses.
* Significance at the 10% level.

** Significance at the 5% level.
*** Significance at the 1% level.
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operational risk. The literature suggests that the layers of government ownership in SOEs lead to diverse
effects. Furthermore, local government policies on industry regulation, taxation and loan support have differ-
ent effects on central SOEs and local SOEs (Yuan and Zuo, 2011). The Ministry of Environmental Protection
is the highest-level organization responsible for environmental regulations. Most central SOEs still have a vice-
ministerial or ministerial administrative level. Managers of these SOEs are assigned by the CCP Central Com-
mittee’s Organization Department, which creates certain difficulties during the supervision process and has a
negative influence on the effective implementation of PM2.5 regulation. The Ministry of Environmental Pro-
tection announced the handling of penalties for enterprises with environmental violations on its website in
2013. Some central SOEs, including the State Electric Power Corporation, Petro China and Datang Power,
are on the list and account for 30% of firms to be punished. Twenty-six (23.21%) central SOEs are involved
in the environmental protection inspection industry. Although central SOEs and local SOEs both belong to
the same system, local SOEs are more involved in local economic development services.

The theory of political asylum assumes that local government officials can benefit from the operation of
local SOEs and will therefore support these firms. Ljungwall and Linde-Rahr (2005) find that local govern-
ments always opt for lower environmental standards to attract direct foreign investment and keep their com-
petitive advantages. When the central government incorporates environmental protection performance into
the evaluation system for local officials, ‘‘solicitude” becomes ‘‘intervention” and ‘‘administrative order.”
From the perspective of political promotion, during the distribution of pollution reduction tasks, some
high-polluting provinces might promise to achieve higher reduction standards set by the central government,
and the corresponding municipal and prefecture governments may also require higher reduction levels to com-
plete the central government’s pollution reduction targets (Zhou et al., 2015). Central SOEs may then use the
protection of the national economy and people’s livelihoods as excuses for escaping emission tasks, and non-
SOEs may be affected the most. Compared with central SOEs, local SOEs undertake more responsibility for
reducing investment in heavy pollution projects, thus reducing the investment opportunity sensitivity. Consid-
ering the different effects of government environmental regulations on central and local SOEs (including dif-
ferences in getting key investment projects and bank loans), we believe that the investment expenditure and
investment opportunity sensitivity differs between central and local SOES.

Table 8 shows the results for the layers of government ownership. In column 1, the interaction of Dum11
and Dumpollute is �0.0118 but insignificant. In column 2, the interaction of Dum11 and Dumpollute is �0.0473
and significant at the 10% level. The difference between the interaction of Dum11 and Dumpollute in columns 1
and 2 is 43.86 and significant at the 1% level. This shows that the environmental regulations have an inhibiting
effect on local SOEs’ investment, but not on that of central SOEs’. Columns 3 and 4 examine the effect of envi-
ronmental regulations on investment opportunity sensitivity in central and local SOEs. In column 3, the inter-
action of Dum11, Dumpollute and Tobin is �0.0430 and insignificant, but it is significantly negative in column
4. The difference between the interactions of Dum11, Dumpollute and Tobin in columns 3 and 4 is 58.62 and
significant at the 5% level. This shows that environmental regulations have a greater inhibiting effect on local
SOEs’ investment opportunity sensitivity.

5.2. Regional effect

Air pollution has a spillover effect and can cause transboundary pollution problems across various areas (Li
et al., 2014). According to the Pollution Haven Hypothesis (Copeland and Taylor, 1994), a low environmental
regulation area has an innate advantage in attracting high-polluting enterprises. The ‘‘marketization” method
of resource allocation causes these areas to become popular locations for high-polluting enterprises. With
recent improvements in the comprehensiveness of environmental protection requirements, the migration of
polluting enterprises from their original locations to new places has become a noticeable new phenomenon.
Zhou et al. (2015) find that China’s pollution-intensive enterprises were mainly distributed in the Shandong
peninsula, Yangtze River Delta and Pearl River Delta and in other economically developed regions before
1998 and were mostly located in the central and western regions until 2008. The eastern region has more
restrictive environmental regulations and higher GDP; reducing the number of heavy polluting industries
would have little effect on the economy and industrial structure. In the western region, labor costs are lower,
and there are abundant low-cost energy and raw materials, which are intrinsic causes for the mushrooming of
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high-polluting enterprises in this region. Furthermore, as economic development is relatively primitive in the
middle and western regions, local officials might be willing to relax the regulatory standards on environmental
pollution to attract investment and meet political performance requirements. Shen et al. (2012) find that the
spatial distribution trend of pollution-intensive industries in Guangdong province is ‘‘disperse-concentrate-dis
perse”: they were concentrated in the Pearl River Delta from 2002 to 2005 but dispersed to other places from
2006. This provides evidence of the migration of pollution-intensive industry from Guangdong province to
other places to escape the environmental regulations of the polluted area. In fact, polluting enterprises are
the main source of PM2.5. We further investigate whether there are regional differences in investment behavior
in high-polluting enterprises and whether these enterprises moved to other places after the 2011 event.

Many listed high-polluting enterprises invest in correlative industries by way of capital operation at the
national scale. For example, Zijin Mining, whose stock code is 601899, has subsidiaries in Xinjiang, Xizang,
Qinghai and Fujian provinces; Zijin Mining established the Northwest Company of Zijin Mining Group,
South Investment Company of Zijin Mining Group and Zijin International Mining Corporation to take
advantage of differences in environmental regulations and the policy of attracting investment to underdevel-
oped areas. The intention was to move the polluting industries and realize profit maximization by reducing the
pollution risk and cost, thus undermining the implementation of environmental regulations.3 Due to the spil-
lover effect of air pollution, implementation of strict environmental regulations in certain areas may not be

Table 9
Investment expenditure in different regions.

Variables (1) (2) (3)
West East Middle

Dumpollute*Dum11 0.0495** �0.0386* 0.0971
(2.112) (�1.929) (1.161)

Dumpollute �0.0101 0.0156 �0.0816
(�0.110) (0.814) (�1.243)

Dum11 �0.0741 �0.0363*** �0.0142**

(�0.696) (�13.729) (�2.109)
Lloan 0.0103** 0.0014 0.0206**

(2.139) (0.042) (2.511)
Roa 0.0990** 0.0791*** 0.0931***

(2.267) (7.658) (3.116)
S0 �0.0234 0.0165*** 0.0740

(�1.558) (31.689) (0.644)
Hold1 �0.0687 �0.0429 0.0144

(�0.375) (�1.306) (0.119)
Lev 0.0560*** 0.0466*** �0.0821

(2.930) (9.159) (�0.539)
Fixas 0.001** 0.014*** 0.002

(2.443) (3.087) (0.518)
Size 0.0131** 0.0269*** 0.0108***

(2.536) (3.142) (3.702)
Constant �0.257** �0.102*** �0.175***

(�2.341) (�5.213) (�2.894)
Industry Controlled Controlled Controlled

Year Controlled Controlled Controlled

Observations 515 5669 1124
Adj-R2 0.116 0.598 0.207
F 2.673 256.6 7.911

The robust t-statistics are reported in parentheses.
* Significance at the 10% level.

** Significance at the 5% level.
*** Significance at the 1% level.

3 Bao Steel (600019) is in a similar situation: it has subsidiaries in Shanghai, Xinjiang and Shaoguan and can distribute industry on a
national scale.
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able to prove that the environmental regulations can decrease pollution. Hence, local government and enter-
prises may have strong incentives to increase the scale of their investments and gain short-term benefits. Thus,
we believe that the investment projects of high-polluting enterprises probably migrated to other places where
regulatory pressure is less severe after the 2011 event.

Table 9 reports the results of investment expenditure in different regions. The interactions of Dumpollute

and Dum11 are 0.0495, �0.0386 and 0.0971 for enterprises in the western, eastern and central regions, respec-
tively, but are only significant for those in the western and eastern regions.

Table 10 further examines the investment opportunity sensitivity under different regions. The interaction of
Dum11, Dumpollute and Tobin is only significantly positive (0.0825) in western region enterprises (column 1),
and is insignificantly negative (�0.0296) in eastern region enterprises. Although the interaction of Dum11,

Dumpollute and Tobin is insignificant in central region enterprises, the positive value shows that this region
possibly has some pollution transfer projects. The above results demonstrate that with the strengthening of
environmental regulations, investment expenditure and investment opportunity sensitivity of high-polluting
enterprises were reduced in the eastern region and increased in the western region.

Table 10
Investment opportunity sensitivity under different regions.

Variables (1) (2) (3)
West East Middle

Dumpollute*Dum11 0.0118*** �0.0306* 0.0159
(2.342 (�1.837) (1.325)

Dumpollute*Dum11*Tobin 0.0825** �0.0296 0.0379
(2.073) (�1.429) (0.827)

Dumpollut*Tobin 0.0133* 0.0379** 0.0206**

(1.78) (2.15) (2.06)
Dum11*Tobin �0.0135** �0.0344 �0.0196*

(�2.08) (�0.792) (�1.86)
Dumpollute 0.0108 0.0153* 0.0759

(0.267) (1.842) (1.026)
Dum11 �0.0124 �0.0275*** �0.0149**

(�0.882) (�5.178) (�2.126)
Tobin 0.018 0.0436*** 0.0787

(0.183) (2.345) (0.503)
Lloan 0.0012** �0.011 0.0201**

(2.092) (�0.781) (2.178)
Roa 0.0834** 0.0724*** 0.0909**

(2.136) (5.029 (3.116
S0 �0.0104 0.0125*** 0.0573

(�1.256) (3.716) (0.782)
Hold1 �0.0517 �0.0427 0.0506

(�0.346) (�1.581) (0.049)
Lev 0.0493*** 0.0502*** �0.0792

(2.725) (4.406) (�0.773)
Fixas 0.0285** 0.003*** 0.0316

(2.328) (3.354) (0.758)
Size 0.0133*** 0.0482*** 0.0116***

(2.460) (3.182) (3.296)
Constant �0.286** �0.162*** �0.165***

(�2.12) (�3.039) (�2.667)
Industry Controlled Controlled Controlled

Year Controlled Controlled Controlled

Observations 515 5669 1124
Adj-R2 0.235 0.307 0.196
F 52.07 33.89 78.52

The robust t-statistics are reported in parentheses.
* Significance at the 10% level.

** Significance at the 5% level.
*** Significance at the 1% level.
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One possible explanation is that the ‘‘performance championships” of officials, the demands of
polluting enterprises and environmental regulation cause high-polluting enterprises to transfer their
investments.

6. Robustness tests

As there may be a missing value and external disturbance from macro policy to the micro mechanism, we
further retest the investment opportunity sensitivity model using a ‘‘change model.” According to Li (2010),
change models have three advantages: (1) testing the effect of the incremental explanatory variable on the
explained variable can mitigate the effects of informal institutions that do not change over time, such as
the corporate culture and managers’ preferences, on the explained variable; (2) the incremental part brings

Table 11
Robustness test.

Variables Full sample Non-SOEs SOEs

DLev 0.5560*** 0.0915 0.6324*

(5.772) (0.874) (1.693)
DSize 0.0650*** 0.0828 0.0265***

(14.940) (1.642) (3.579)
DRoa 0.0516*** 0.0459 0.679*

(8.482) (0.226) (1.735)
DS0 �0.3117*** 0.1314 �0.4796

(�3.461) (1.353) (�1.437)
DAge �0.0319*** �0.0282 �0.0406***

(�7.326) (�0.554) (�5.987)
DTobin 0.1476*** 0.0304 0.2379

(2.485) (0.231) (1.046)
Dumpollute �0.0128** �0.0121* �0.0858

(�2.028) (�1.669) (�1.173)
Dum11 �0.0263** �0.0318*** �0.0217*

(�2.374) (�3.061) (�1.793)
Dum11* Dumpollute �0.1275* �0.0206** �0.1136

(�1.777) (�2.124) (�1.286)
DTobin1*Dumpollute*Dum11 �0.0762** �0.0623* �0.0260

(�2.265) (�1.879) (�0.753)
Dumpollute*DTobin 0.0341* 0.0276* 0.0484

(1.675) (1.974) (1.528)
Dum11*DTobin �0.2016** �0.1803** �0.1795

(�2.013) (�2.355) (�1.036)
DFixas 0.0372* 0.0255** 0.0464**

(1.695) (2.124) (2.017)
DHold1 0.553 0.175 0.710

(0.885) (0.243) (0.590)
DLloan �0.0429*** �0.0516*** �0.0471***

(�2.962) (�3.814) (�2.963)
Constant �0.1738*** �0.1447* �0.6518***

(�3.902) (�1.983) (�3.257)
Industry Controlled Controlled Controlled

Year Controlled Controlled Controlled

Province Controlled Controlled Controlled

Observations 7215 4751 2464
Adj-R2 0.49 0.35 0.83
F 54.41 21.34 99.05

The robust t-statistics are reported in parenthesis.
* Significance at the 10% level.

** Significance at the 5% level.
*** Significance at the 1% level.
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new information and can eliminate the influence of old information; and (3) the mitigation of endogenous
problems. We generate the first-order difference for all continuous variables and re-regress model (3). Table 11
shows the results, which remain the same.

7. Conclusion

The third plenary session of the 18th session of the CCP proposed the establishment of a complete eco-
logical civilization system to protect the ecological environment and to realize the grand blueprint of
‘‘beautiful China.” Polluting enterprises are the main source of air pollution. This study examines the
effects of government environmental regulations on high-polluting enterprises’ investment behavior based
on Chinese A-share listed firms from 2006 to 2014. The sudden surge in the PM2.5 index is used as a
natural experimental exogenous event. We analyze the differences in investment expenditure and
investment opportunity sensitivity between SOEs and non-SOEs, central SOEs and local SOEs and
different regions.

We find that after the 2011 event, investment expenditure declines significantly in local SOEs and non-
SOEs, whereas investment opportunity sensitivity declines significantly in non-SOEs compared with SOEs.
However, there are no significant changes in central SOEs’ investment expenditure and investment oppor-
tunity sensitivity. Further analysis shows that investment expenditure and investment opportunity sensitiv-
ity decline for high-polluting enterprises located in East China but increase for those located in West
China.

This paper has some policy implications. Although the Ministry of Pollution Protection and governments
at all levels introduced the strictest regulations after the 2011 event, the goal of realizing a ‘‘Wild China” is still
some way off under the current regulations. Effective implementation of smog governance and environmental
regulations is the key to reducing PM2.5 pollution. The Ministry of Pollution Protection should collaborate
with the China Securities Regulatory Commission, China Banking Regulatory Commission and commercial
banks to enforce the environmental governance of high-polluting enterprises. Such enforcement of environ-
mental governance is achieved not only by reducing investment in polluting projects but also by cutting off
their financial support. Local government should fully understand the connotation of ‘‘investment opportu-
nity” and reduce excessive interventions for companies and commercial bank credit. Local officials should
adopt correct attitudes toward political performance and lessen the excessive dependence on high-polluting
enterprises to support local GDP. The governments and environmental management departments should pro-
pose appropriate solutions to resolve the lack of supervision and the pollution transfer phenomenon in China
as soon as possible.
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