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Abstract. Using data for 1203 publicly listed fi rms in China during 1999–2002, this paper empirically investigates whether 
and to what extent state control affects managerial incentives, including managerial compensation and CEO turnover. The 
paper fi nds that CEO turnover is negatively related to both current and lagged fi rm performance as measured by ROA and 
RPE (Relative Performance Evaluation) for non-state-controlled fi rms, while insensitive to performance measures for state-
controlled fi rms. In addition, CEO compensation is positively related to fi rm performance, but state ownership and control 
weaken this positive relation. Moreover, state control reduces the effectiveness of internal governance mechanisms such as 
the board of directors and supervisory committee. Overall, empirical results in the paper indicate that state ownership and 
control weaken managerial incentives and internal monitoring among publicly listed fi rms in China.
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1. Introduction

In recent decades, worldwide privatization has drawn 
considerable research interest and generated a large 
number of theoretical and empirical studies concerning 
ownership, incentives and fi rm performance1. Meggin-
son and Netter (2001) and Djankov and Murrell (2002) 
provide comprehensive surveys of over 200 empirical 
studies on privatization in both developed and emerg-
ing market economies, most of which focus on the dif-
ferential performance between state-owned enterprises 
(SOEs) and privately-owned fi rms. Overall, existing 
evidence supports the proposition that private owner-
ship is associated with better fi rm performance than 
state ownership is (e.g., Boubakri and Cosset 1998; 
D’Souza and Megginson 1999; Sun and Tong 2003; 
Tvaronavičienė and Kalašinskaitė 2005). A number of 
theories on privatization attribute the ineffi ciency of 
state ownership to weak incentives. For instance, Al-

chian (1965) and Shleifer (1998) argue that dispersed 
owners of state fi rms (the citizens) make it diffi cult to 
write complete contracts linking manager’s incentives 
to the returns from their decisions. In their survey of 
corporate governance, Shleifer and Vishny (1997) ar-
gue that SOEs are actually controlled by bureaucrats 
who have extremely concentrated control rights but no 
signifi cant cash fl ow rights, since the latter is widely 
dispersed amongst the country’s taxpayers. Bureau-
crats’ main concern is to achieve their political ob-
jectives and economic benefi ts, which are often quite 
different from the objective of maximizing SOE profi ts 
(Shleifer and Vishny 1994; Boycko et al. 1996). There-
fore, state owners are thought to be unwilling to adopt 
incentives that are tied to performance; thus, bureau-
crats are free to use fi rms to address their own goals 
(Cragg and Dyck 2003). Even bureaucrats who have 
shareholders’ interest at heart have very weak incen-
tives to invest the time and effort required to design 



292

complete incentive contracts and monitor the perform-
ance of SOE managers, because the cost of doing so 
is much greater than the political/electoral payoff of 
modestly improving SOE performance (Megginson 
2005). Furthermore, to safeguard economic rents, 
principals may use their power to protect SOEs from 
competition, bankruptcy and takeover through political 
mechanisms, such as soft budget constraints (Vickers 
and Yarrow 1991; Kornai 1998; Lin et al. 1998). As a 
result, the shield of state ownership weakens manage-
rial incentives. Alas (2003) argues that countries with a 
socialist past have to deal with the satisfaction of needs 
at a lower level than traditional capitalist countries and 
this consequently infl uences managerial and workers’ 
incentives. Tvaronavičienė (2004) provides a theoreti-
cal framework for formulating effi cient state policy in 
incentive design for transition economies. However, 
Grossman and Hart (1986) and Cragg and Dyck (2003) 
argue that the exact form of ownership may not mat-
ter because managerial incentives within private en-
terprises can be imitated using appropriate contracts 
under state ownership. The tools that align incentives 
to performance are available to both private fi rms and 
SOEs. For instance, SOE Managers could be motivated 
to improve fi rm performance through incentive com-
pensation based on achievement of certain targets, with 
poor-performing managers being punished through de-
motion or dismissals (Shirley and Xu 1998). In fact, 
Laffont and Tirole (1993) point out that theory alone 
is unlikely to be conclusive and econometric analyses 
are badly needed in this area.

Despite the importance of the issue, little is known 
about the relation between state control and manage-
rial incentives due to limited information available on 
factors such as ownership structure, executive compen-
sation and managerial turnover2. Our study builds on 
and extends existing literature by providing a detailed 
examination of the relation between state control and 
managerial incentives using a large sample of partially 
privatized listed fi rms in China. China was chosen as 
the context for this study for three reasons. First, China 
is the largest emerging economy in the world. In terms 
of GDP (adjusted using Purchasing Power Parity), 
China is the second largest economy behind only the 
U.S. China’s domestic stock exchanges rank eleventh 
among the largest stock exchanges in the world (Al-
len et al. 2005). Second, China’s share issue privatiza-
tion (SIP) program is a nation-wide ongoing program 
that has raised more than 386 billion RMB in private 
investments. In China the state still retains about one-
third of the shares in the listed fi rms, and is the largest 
shareholder in more than 20% of them. Thus, studying 
Chinese fi rms can provide evidence about ownership, 
control and incentives that are diffi cult to detect in the 

U.S. or U.K. data. Third, the ongoing wage reforms 
in China transformed an egalitarian pay structure into 
an incentive-based compensation scheme through the 
adoption of “annual salary system”, which provides an 
excellent context to examine the relation between state 
control and managerial incentives.

Tirole (2001) argues that managerial incentives are tied 
to fi nancial performance in two ways. First, incentives 
derive from expected changes in compensation associ-
ated with fi nancial performance (explicit incentives). 
Second, incentives could be a result of managers’ fear 
of losing their job or autonomy (implicit incentives). 
Prendergast (1999) argues that dismissal threat is the 
most important form of nonlinear incentive contracts 
in which wages vary little with performance but poor 
performance is punished by dismissal. This may be es-
pecially the case in China, where salary and bonus are 
not the only way to reward managers. In a rent-seeking 
society, on-the-job perks, such as better housing, the use 
of cars, entertainment, restaurant meals, travel, diver-
sion of assets and business opportunities, can be sub-
stantial (Chang and Wong 2004). Therefore, implicit in-
centives may matter more to managers of Chinese fi rms.

Following previous studies on managerial incentives 
(e.g. Kaplan 1994; Hadlock and Lumer 1997; Brick-
ley and Van Horn 2002), we examine the impact of 
state control on the relation between CEO turnover and 
fi rm performance, as well as the relation between CEO 
compensation and fi rm performance. Our fi ndings are 
as follows:
First, the probability of CEO turnover is negatively 
related to both current and lagged fi rm performance 
as measured by ROA, indicating that China’s publicly 
listed fi rms provide clear profi t incentives to CEOs 
so that poor-performing CEOs are more likely to be 
replaced. This result is robust to industry-adjusted 
relative performance evaluation (RPE) measures, 
suggesting that peer group benchmark performance 
is considered in the evaluation of management and 
the design of incentive schemes. However, when the 
sample is divided into two sub-samples that consist of 
state-controlled versus non-state-controlled fi rms, CEO 
turnover remains negatively related to current and 
lagged fi rm performance among non-state-controlled 
fi rms. In contrast, the likelihood of CEO turnover is 
not related to fi rm performance among state-controlled 
fi rms, indicating that state control weakens managerial 
incentives. This result is robust to model specifi cations 
(logit or probit models), performance measures (ROA 
or RPE) and turnover classifi cation (overall turnover 
or forced turnover).

Second, CEO compensation is positively related to 
current and lagged fi rm performance. However, coef-
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fi cient estimates of the interactive term between lagged 
performance and state control are all signifi cantly 
negative, providing strong evidence that state control 
weakens pay-performance sensitivities.

Third, there is some evidence that state control weak-
ens the effectiveness of board and supervisory com-
mittee. Specifically, among state-controlled firms, 
independent directors and outside supervisors do not 
have any signifi cant impact on CEO turnover. In con-
trast, the number of independent directors and outside 
supervisors are positively related to the probability of 
CEO turnover among non-state-controlled fi rms. Fur-
thermore, CEO duality reduces the probability of CEO 
turnover by a much larger magnitude among state-con-
trolled fi rms than it does among non-state-controlled 
fi rms, suggesting that state-controlled fi rms are subject 
to more severe management entrenchment problems.

As Gupta (2005) points out, state is the controlling 
shareholder (percentage of shares greater than 20%) 
in more than 18% of the publicly listed fi rms in 27 de-
veloped economies and in many transition economies. 
Thus, understanding the impact of state ownership on 
managerial incentives and fi rm performance is crucial 
to evaluate the success or failure of partial privatization. 
Our study adds to the literature on ownership, control 
and managerial incentives by providing robust evidence 
that state ownership and control weaken managerial in-
centives. In addition, our study complements several 
studies of corporate governance in China. For example, 
Xu and Wang (1999), Sun and Tong (2003) and Wei 
et al. (2005) all fi nd that state ownership in the publicly 
listed fi rms in China has a negative impact on fi rm per-
formance and market valuation. Our study, by focusing 
on the impact of state control on managerial incentives, 
provides empirical evidence that helps explain ineffi -
ciency of state ownership documented in these previous 
studies. As a result, our study also contributes to the 
literature on international corporate governance.

The rest of the paper is organized as follows. Section 
2 describes the institutional context of this study. Sec-
tion 3 provides information about our data and presents 
relevant summary statistics. Section 4 presents results 
and robustness tests. Section 5 concludes.

2. SOE reforms, partial privatization 
and wage reforms in China

Before the initiation of SOE reform in 1979, the Chi-
nese state government owned all enterprises and oper-
ated them like production units of a single giant fi rm. 
Similar to other centrally planned economies, fi rms 
were not autonomous decision-making units. They 

were not fi nancially independent and did not have 
responsibility for sales or pricing (Estrin 2002). The 
central government set production objectives and prod-
uct prices. Enterprise managers were evaluated and 
compensated for following orders from the national 
or regional planning hierarchy and for subservience 
to political dogma (Mengistae and Xu 2004). A com-
petitive managerial labor market, where managers are 
rewarded or punished in response to market forces and 
fi rm performance, almost did not exist (Groves et al. 
1995). During this period, the central government col-
lected all profi ts and distributed wages to workers at 
nationally determined pay rates. Managerial compen-
sation was determined by factors such as the seniority, 
occupation, rank within the civil service bureaucrats 
and size of enterprises. Compensation was not related 
to either fi rm performance or individual contribution. 
Differences in pay were minimal and more symbolic 
than substantive, refl ecting an egalitarian ideology. 
Since 1979, SOE reform in China has experienced 
three stages, which are briefl y described below.

The fi rst stage (1979–1983) focused on administrative 
decentralization and profi t retention. To provide SOE 
managers with incentives and improve fi rm effi ciency, 
SOEs were allowed to retain 3% of their profi ts. The 
second stage of reform (1983–1992) focused on the 
separation of government ownership from the control 
of SOE operations. SOE managers were given more 
autonomy to be in charge of enterprise operations after 
they promised a certain amount of tax (maximum tax 
rate was 55%) to the government. In 1985, the Ministry 
of Labor (MOL) mandated that the budget allocated for 
wages be tied to the economic performance of SOEs. In 
1987, the central government further increased mana-
gerial autonomy by allowing managers to retain some 
of their profi ts through the establishment of a Manage-
ment Responsibility Contract System (MRCS). Under 
the MRCS, SOE managers were given a wide range of 
control rights in production, investment, sales, profi ts, 
personnel management, and distribution of bonuses and 
fringe benefi ts via contracts (Su 2005). Groves et al. 
(1995) fi nd that MRCS not only enhanced managers’ 
incentives and productivity, but also increased their 
compensation. An internal managerial labor market, 
where managers are promoted and compensated on the 
basis of their human capital and economic perform-
ance, had emerged at SOEs during this period. In 1992, 
the State Council issued a circular to start a pilot imple-
mentation of the “annual salary system” at 100 largest 
SOEs. This move was intended to further cope with 
ineffi ciency problems arising from insuffi cient manage-
rial incentives. The new salary system allowed SOEs 
to set their internal wage structure within the overall 
budget guidelines established by the government.
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The third stage of the SOE reform started in 1993 
following the third plenary session of the 14th Party 
Congress. The goal of the reform was to transform 
and further improve the performance and effi ciency 
of the SOEs through corporatization, adoption of profi t 
making objectives and partial privatization. In the 15th 
Party congress held in 1997, enterprise reform contin-
ued to be the main theme and the government called 
for continuous improvement by establishing a modern 
corporate governance system. Through SIPs, China 
fi rst listed 10 former SOEs in the two stock exchanges 
(SHSE and SZSE) in 1990. Since then, the number of 
publicly listed fi rms has increased steadily. By the end 
of 2006, there were 1434 fi rms listed in the SHSE and 
SZSE, with a total market capitalization of 8.94 tril-
lion Renminbi Yuan (about 1.15 trillion U.S. Dollars), 
representing approximately 42% of China’s GDP.3

There are two distinct features of the enterprise reform 
in China in the 1990s. First, most listed fi rms have a 
dominant shareholder. In our sample, on average, the 
largest shareholder owns 44.5% (median is 43.8%) of 
the total shares while the second largest shareholder 
owns about 8.4% (median is 5.1%). The second feature 
is that state retains a signifi cant amount of ownership 
in many listed fi rms, often as the largest shareholder. 
State, as represented by the State Asset Management 
Bureau (SAMB) and their local branches, owned about 
one-third of total shares and is the largest sharehold-
er in about one-fourth of the listed fi rms. Firth et al. 
(2006) point out that, while the state gave substantial 
autonomy to managers of the listed fi rms, it was un-
willing to give up control. Therefore, the dilemma of 
giving full managerial autonomy while maintaining 
state control of voting rights persisted till the end of 
our sample period. As a result, the unique ownership 
structure among China’s listed fi rms provides a good 
laboratory to test the impact of state control on mana-
gerial incentives during partial privatization.

Parallel to the enterprise reform, wage reform was also 
pressed ahead by the central government. In 1994, the 
guidelines for publicly listed fi rms to set their own 
wage structure were further reduced to two criteria. 
One was that the growth rate of total wages must be 
lower than that of the net operating profi t after tax. 
Another was that the growth rate of per capita wages 
must be lower than that of labor productivity. In recent 
years, the “annual salary system” has become increas-
ingly popular because the central government has grad-
ually recognized that compensation structure is one of 
the key elements in enhancing enterprise productivity 
and effi ciency. In November 2003, the SAMB issued 
a circular to formally implement incentive-based an-

nual salary systems among 189 SOEs directly owned 
by the central government. According to the circular, 
managerial compensation in the “annual salary sys-
tem” consists of two major parts: fi xed base salary and 
performance salary. This is very similar to the “salary 
plus bonus” compensation package offered by fi rms in 
developed market economies. In addition to the largest 
SOEs, the annual salary system has also been widely 
adopted by the publicly listed fi rms, most of which are 
partially privatized former SOEs. Fleisher and Wang 
(2003), Firth et al. (2006) document the adoption of 
incentive pay in different types of Chinese enterprises.

3. Data and summary statistics

The sample used in this study consists of 1203 fi rms 
listed on the SHSE or SZSE in China during 1999–
2002. Most of the fi rms are partially privatized former 
SOEs, and 821 fi rms had gone public prior to 1999. 
Our dataset is an unbalanced panel that consists of 4343 
fi rm-year observations. All data are obtained from the 
Chinese Stock Market and Accounting Research (CS-
MAR) database, commercially available from Shen-
zhen GTA Information Technology Company and the 
University of Hong Kong. Table 1 provides summary 
statistics of key variables described below.

3.1. Ownership structure

The ownership structure of China’s listed fi rms can be 
classifi ed into three main categories: state shares, legal 
entity share and publicly tradable shares. State shares 
are retained by the SAMB of the central or local gov-
ernment branches and are not allowed to be publicly 
traded, although reforms have been initiated to free 
up these shares since May 20054. Legal entity shares 
are held by domestic institutional investors including 
banks, securities companies, insurance companies, 
mutual funds, industrial enterprises, transportation 
and power companies, and some private enterprises. 
Similar to state shares, legal entity shares are also non-
tradable. However, there exist important differences 
between state ownership and legal entity ownership, 
which lead to different implications for managerial 
incentives. Sun and Tong (2003) point out that unlike 
SAMB, many legal entities have close business con-
nections with listed fi rms in which they have owner-
ship. Because legal entity shareholders benefi t directly 
from listed fi rms’ good performance and are hurt by 
their poor performance, they have incentives to be ac-
tive in designing appropriate incentive contracts and 
engaging in active monitoring. Compared with either 
SAMB or individual shareholders, legal entities have 
more expert knowledge of fi rms in which they have 
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shareholding interests and are better equipped to moni-
tor managers through their infl uence on the board of 
directors. In contrast, public shares are held by the 
investment public and tradable on the two securities 
exchanges. Public shares are widely dispersed among 
millions of individual investors.

In our study, the sample is split into state-controlled 
fi rms (the controlling shareholder is the state, State = 
1) and non-state-controlled firms (the controlling 
shareholder is not the State, State = 0). Among non-
state-controlled fi rms, the largest shareholder is gen-
erally various types of legal entities. In our sample, 
23% of the listed fi rms have state as their controlling 
shareholder (see Table 1).

Table 2 presents summary statistics of key variables 
for state-controlled and non-state-controlled fi rms, 

including ROA, CEO characteristics, board composi-
tion and the structure of the supervisory committee. We 
fi nd that, on average, CEO compensation in state-con-
trolled fi rms is lower than that in non-state-controlled 
fi rms. The difference is statistically signifi cant at the 
1% level. The average fi rm performance of non-state-
controlled fi rms (ROA = 0.025) is signifi cantly higher 
than that of the state-controlled fi rms (ROA = 0.013). 
On average, CEOs for state-controlled fi rms are signifi -
cantly older than those for non-state-controlled fi rms. 
The frequency for a CEO to serve as the chairman 
of the board (DUALITY) is signifi cantly smaller for 
non-state-controlled fi rms. On average, state-control-
led fi rms have larger supervisory committees while 
less outside committee members, indicating that su-
pervisory committee is less independent among state-
controlled fi rms.

Table 1. Summary statistics of key variables

The table reports the number of observations, mean, standard deviation, minimum value and maximum value for the key 
variables used in the analysis. Statistics are for a sample of 1203 fi rms listed on the Shanghai or Shenzhen stock exchanges 
in China during 1999 to 2002. CEO compensation is the annual total compensation (salary and bonus) received by CEO of 
the fi rm in specifi c year. CEO turnover is a dummy variable, which equals 1 if the employment of the CEO was terminated 
during the year, and zero otherwise. ROA is return on asset, the ratio of net income to total asset. Lag ROA is the one-year 
lagged ROA. Largest investor is the percentage of the shares held by the largest investor. State equals 1 if the largest inves-
tor is state, represented by the Bureau of National Asset Management, and zero otherwise. CEO age is the age (in years) of 
the CEO. Duality equals 1 when the CEO holds the board chair position and zero otherwise. CEO tenure is the number of 
the years the CEO has held the position till now. Board size is the number of directors on the board. Independent director 
is the number of independent directors on the board. No. of Supervisors is the number of supervisors on the supervisory 
committee. Outside supervisor is the number of outside supervisors on the supervisory committee. Firm size is the natural 
logarithm of the total assets. Marketization is the NERI (National Economics Research Institute, China) marketization 
index that measures the overall market development in each province in China, including market competition, government 
regulation, and the legal environment.

Variable Observation Mean Stdard Deviation Minimum Maximum

CEO compensation 2650 108724.4 162345.2 10000 6296667

CEO turnover 4286 0.264 0.441 0 1

ROA 4278 0.023 0.093 –1.467 0.311

Lag ROA 3917 0.030 0.093 –1.467 0.377

Largest Investor 4308 0.445 0.176 0.061 0.886

State 4376 0.229 0.420 0 1

CEO age 3214 47.445 7.425 26 70

Duality 4318 0.189 0.392 0 1

CEO tenure 4286 2.724 1.901 1 12

Board Size 4319 9.633 2.538 4 24

Independent Director 4311 0.822 1.184 0 6

No. of Supervisors 4317 4.350 1.415 1 13

Outside Supervisor 4148 1.817 1.508 0 10

Firm Size 4292 20.920 0.874 17.389 26.632

Marketization 4332 6.394 1.632 1.570 9.740
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3.2. CEO turnover

CEO turnover is a dummy variable, coded 1 when the 
employment of a CEO was terminated during the year, 
and 0 otherwise. There are 1130 CEO turnovers in our 
sample. Based on statements fi led to China Securities 
Regulatory Committee (CSRC) and various newspa-
per announcements, CSMAR database classifi es CEO 
turnover into the following 13 categories: (1) change 
of work assignment; (2) retirement; (3) expiration of 
contract; (4) change of share-controlling right; (5) res-
ignation; (6) dismissal; (7) health reason; (8) personal 
reason; (9) corporate governance reform; (10) involved 
in litigation; (11) end of agency; (12) others; and (13) 

undisclosed. The top fi ve disclosed reasons for CEO 
turnovers are change of work assignment (327 cases, 
28.94%)5, expiration of contract (242 cases, 21.42%), 
resignation (212 cases, 18.76%), corporate governance 
reform (127 cases, 11.24%), and dismissal (45 cases, 
3.98%). Table 3 reports detailed information about the 
distribution of CEO turnovers from 1999 to 2002.

Prior studies (e.g. Huson et al. 2004) emphasize the 
importance of distinguishing between forced and vol-
untary turnovers because only forced turnovers refl ect 
the quality of monitoring. Clearly, CEO turnovers in 
our sample are not all forced. However, it is extremely 
diffi cult to separate forced and voluntary turnovers. 

Table 2. Summary statistics for state-controlled and non-state-controlled fi rms

State-controlled fi rms are fi rms of which the state is the largest shareholder, while non-state-controlled fi rms are fi rms of 
which the state is not the largest shareholder. In the non-state-controlled fi rms, the largest shareholder is generally vari-
ous types of legal entities including industrial banks, securities companies, insurance companies, mutual funds, industrial 
enterprises, transportation and power companies, research institutes and other private business. CEO compensation is the 
annual total compensation (salary and bonus) received by CEO of the fi rm in specifi c year. CEO turnover is a dummy 
variable, which equals 1 if the employment of the CEO was terminated during the year, and zero otherwise. ROA is return 
on asset, the ratio of net income to total asset. Lag ROA is the one-year lagged ROA. Largest Investor is the percentage of 
the shares held by the largest investor. State equals 1 if the largest investor is state, represented by the Bureau of National 
Asset Management, and zero otherwise. CEO age is the age (in years) of the CEO. Duality equals 1 when the CEO holds 
the board chair position and zero otherwise. CEO tenure is the number of the years the CEO has held the position till now. 
Board size is the number of directors on the board. Independent Director is the number of independent directors on the 
board. No. of Supervisors is the number of supervisors on the supervisory committee. Outside Supervisor is the number of 
outside supervisors on the supervisor committee. Firm size is the natural logarithm of the total assets. Marketization is the 
NERI (National Economics Research Institute, China) marketization index that measures the overall market development 
in each province in China, including market competition, government regulation, and the legal environment.

Non-State-Control State-Control t-Statistics of 
Difference in 

MeansVariable Obs. Mean Stdard 
Deviation

Obs. Mean Stdard 
Deviation

CEO compensation 1973 113151.9 180253.5 677 95821.33 90956.9 3.236***

CEO turnover 3307 0.268 0.443 979 0.249 0.433 1.180

ROA 3304 0.025 0.088 974 0.013 0.109 3.280***

Lag ROA 3006 0.033 0.091 911 0.023 0.101 2.652***

Largest Investor 3310 0.446 0.178 998 0.440 0.169 0.982

CEO age 2523 47.224 7.514 691 48.252 7.036 –3.352**

Duality 3320 0.183 0.387 998 0.209 0.407 –1.788*

CEO tenure 3307 2.701 1.890 979 2.800 1.937 –1.41

Board Size 3328 9.645 2.555 991 9.596 2.480 0.533

Independent Director 3315 0.817 1.183 996 0.837 1.187 –0.470

No. of Supervisors 3328 4.299 1.416 989 4.523 1.398 –4.413***

Outside Supervisor 3205 1.896 1.538 943 1.547 1.370 6.680***

Firm Size 3313 20.911 0.874 979 20.949 0.875 –1.176

Marketization 3335 6.378 1.641 997 6.449 1.600 –1.233

*, **, and *** indicate statistical signifi cance at the 10%, 5%, and 1% levels for two-tailed tests, respectively.
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Firms usually are reluctant to reveal genuine reasons 
of CEO turnover. In particular, Chinese culture empha-
sizes harmony and preserving face in interpersonal and 
social relationships. Outright dismissal is perceived as 
a huge embarrassment and causes people to lose face. 
Thus, the reported reasons do not always reveal the 
true cause of CEO turnover. Huson et al. (2004) use 
whether an outgoing CEO is under the age of 60 years 
as a criterion to identify forced turnover. This clas-
sifi cation is reasonable in the U.S. context, because 
serving as the CEO of a large fi rm is usually the last 
stage of one’s career and almost all CEOs choose not 
to retire until they are at least 60 years old. However, 

this classifi cation may not be applicable in the Chinese 
context. In fact, about 94% of CEOs in our sample left 
the position before reaching the age of 60 years, which 
is also the ordinary retirement age. It is diffi cult to 
argue that all these CEOs were forced out.

Given the special context of China, our study analyzes 
the turnover for all CEOs and tests the robustness of 
results by tracking the post-turnover employment of 
outgoing CEOs in our sample6. We fi nd that in 654 out 
of 1130 cases, outgoing CEO remains an executive of 
the company (board chair, vice board chair, director, 
executive president and supervisory committee chair, 
etc.). We exclude these cases as forced turnover. For 

Table 3. Distribution of CEO turnovers among publicly listed fi rms in China during 1999–2002

The CSMAR (Chinese Stock Market and Accounting Research) database classifi es the reported reasons of CEO turnovers 
in China into 13 categories. There are 1130 CEO turnovers in our sample of 1203 fi rms during the period of 1999–2002. 
The table reports the frequency and percentage (in parentheses) distribution of CEO turnovers among the 13 categories of 
the reported reasons during each year and the entire sample period.

Reported reasons 1999 2000 2001 2002 Total

1 Change of work assignment 82
(32.41%)

88
(29.04%)

99
(34.86%)

58
(20.00%)

327
(28.94%)

2 Retirement 7
(2.77%)

11
(3.63%)

2
(0.70%)

2
(0.69%)

22
(1.95%)

3 Expiration of contract 51
(20.16%)

73
(24.09%)

43
(15.14%)

75
(25.86%)

242
(21.42%)

4 Change of share-controlling right 18
(7.11%)

17
(5.61%)

1
(0.35%)

0
(0.00%)

36
(3.19%)

5 Resignation 23
(9.09%)

34
(11.22%)

53
(18.66%)

102
(35.17%)

212
(18.76%)

6 Dismissal 12
(4.74%)

9
(2.97%)

11
(3.87%)

13
(4.48%)

45
(3.98%)

7 Health reason 12
(4.74%)

7
(2.31%)

8
(2.82%)

7
(2.41%)

34
(3.01%)

8 Personal reason 0
(0.00%)

1
(0.33%)

1
(0.35%)

2
(0.69%)

4
(0.35%)

9 Corporate governance reform 41
(16.21%)

51
(16.83%)

28
(9.86%)

7
(2.41%)

127
(11.24%)

10 Litigation 0
(0.00%)

4
(1.32%)

1
(0.35%)

0
(0.00%)

5
(0.44%)

11 End of agency 3
(1.19%)

5
(1.65%)

0
(0.00%)

0
(0.00%)

8
(0.71%)

12 Other 0
(0.00%)

0
(0.00%)

8
(2.82%)

2
(0.69%)

10
(0.88%)

13 Undisclosed reason 4
(1.19%)

3
(0.99%)

29
(10.21%)

22
(7.59%)

58
(5.13%)

Total 253 303 284 290 1130
No. of fi rms 918 1054 1126 1188 4286
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the remaining turnovers, we exclude turnovers with 
reported reasons as retirement (5 cases), health (13 cas-
es), change of controlling shareholder (27 cases) and 
legal disputes (3 cases). We then exclude turnovers 
with outgoing CEOs more than 60 years old (14 cas-
es). Eventually, we identify 372 turnovers as forced 
turnovers in our sample. Using this classifi cation, we 
conduct robustness tests in section 4.3.

3.3. Executive compensation

We use total annual compensation, including base sal-
ary and bonus, to calculate CEO pay7. We do not con-
sider stock options or stock ownership because they 
are rare among Chinese executives. In fact, none of 
the listed fi rms had used stock options as part of the 
executive compensation package by the end of 2002. 
Executive stock ownership stems from the so-called 
employee shares and only represents less than 0.01% 
of total shares outstanding, which is much less than the 
fractional managerial shareholding in developed market 
economies8. More importantly, shares held by execu-
tives are not tradable and hence not tied to managerial 
performance. Even if a manager performs well and gets 
promoted, his stock ownership usually does not change, 
at least in our sample. Furthermore, CSRC issued a cir-
cular to cease the issuance of employee shares in 1998.

Table 4 presents summary statistics of CEO compensa-
tion across industries and years. As shown in the table, 
CEO compensation increases over time in almost all 
industries. The average CEO compensation increases 
from RMB 89,882 in the year 2000 to RMB 128,414 in 
the year 2002, representing a 43% increase. Information 
technology industry has the highest average CEO com-
pensation (RMB 162,392), followed by public services 
(RMB 152,726) and real estate (RMB 149,908).

3.4. Performance measures

Firm performance is measured by ROA (return on as-
set) and RPE (relative performance evaluation)9. ROA 
is a widely used measure of accounting profi tability in 
corporate governance studies (e.g. Huson et al. 2001; 
Brickley and Van Horn 2002). Parrino (1997) points 
out that RPE, calculated as fi rm-specifi c ROA minus 
the median ROA of an industry, can fi lter out common 
factors within such as shocks that are beyond manag-
ers’ control and thus provide more precise information 
about fi rm performance. We use both ROA and RPE as 
performance measures.

3.5. Board characteristics

A well-functioning board of directors is widely re-
garded as an important internal corporate governance 
mechanism for CEO compensation and turnover. How-

ever, whether or not boards are effective has always 
been a controversial issue. Su (2005) argues that board 
directors in China’s publicly listed fi rms are largely 
selected through political and administrative processes 
rather than endogenously chosen in competitive mana-
gerial labor markets. Therefore, the impact of board 
structure on managerial incentives in China’s listed 
fi rms is an empirical question worthy of exploration.
We use the following three variables to characterize 
board of directors. The fi rst variable is board size10. 
Jensen (1993) and Yermack (1996) argue that larger 
boards are less effective in monitoring management 
and more susceptible to the infl uence of CEOs. The 
second variable is the number of independent or out-
side directors, defi ned as directors who are not mem-
bers of the management team11. Fama and Jensen 
(1983) argue that independent directors generally care 
about their reputations and social status, thus have in-
centives to monitor management. The third variable 
is CEO duality, which equals 1 if a CEO is also the 
board chair and 0 otherwise. Dalton and Kesner (1997) 
argue that holding board chair enables CEOs to exert 
more control over board agenda and decisions, which 
weakens the governance function of the board.

3.6. The structure of the supervisory committee

According to China’s Company Law, publicly listed 
fi rms must establish a supervisory committee consisting 
of shareholder representatives and employee representa-
tives in appropriate proportions. The duties of super-
visors are to scrutinize decisions made by managers, 
directors and other senior personnel, review and audit 
reports provided by directors, safeguard fi rm’s assets, 
and resolve disputes between shareholders and direc-
tors. In practice, supervisory committees are headed 
by Communist Party leaders of a fi rm and do not have 
fi nance or audit sub-committee. More importantly, it is 
only equipped with the right of supervision, without the 
right to select managers and directors and to veto the de-
cision of the board or management. Hence, the power of 
supervisory committees is quite limited. We use the size 
of the supervisory committee and the number of outside 
supervisors to characterize supervisory committees.

3.7. Marketization index

One special feature of Chinese economy is the imbal-
anced regional development. The differential level 
of economic development, market competitiveness 
and legal environment can exert signifi cant impact 
on the quality of corporate governance. To address 
this issue, we use the NERI (National Economics 
Research Institute of China) provincial marketiza-
tion index compiled by Fan and Wang (2004) and a 
set of provincial dummies in our empirical analysis. 
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Table 4. Summary Statistics of CEO Compensation by Industry and Year (Unit: RMB yuan)

Industry FISCAL YEAR

Farming, Forestry, Animal 
Husbandry, and Fishery

2000 2001 2002 Total

mean 63576.571 65927.152 138634.42 89776.349

std. 37310.443 46017.554 202374.54 125736.61

Obs. 21 22 22 65

Mining, and Oil and Gas 
Extraction

mean 62100.047 61103.879 88888.301 70966.077

std. 38527.828 46515.118 63721.608 51113.334

Obs. 10 11 11 32

Manufacturing mean 80640.778 95566.571 111204.47 96171.477

std. 117029.91 285862.31 117836.17 192048.21

Obs. 488 518 525 1531

Utilities mean 75149.367 97712.577 134182.78 102666.59

std. 53206.961 88329.101 131537.88 99025.455

Obs. 33 33 34 100

Construction mean 149258.27 118201.19 148842.12 138767.19

std. 182683.62 60833.004 101318.83 123953.09

Obs. 17 17 17 51

Transportation and Warehousing mean 107637.62 113988.85 148467.11 124317.67

std. 81873.225 77865.803 92164.669 85407.577

Obs. 29 35 35 99

Information Technology mean 145727.9 160777.45 179596.98 162392.5

std. 124487.58 119348.01 119199.42 120899.6

Obs. 45 47 48 140

Wholesale and Retail Trade mean 81930.79 106238.99 137567.19 109737.9

std. 61741.633 79440.053 106496.1 88117.814

Obs. 73 80 83 236

Real Estate mean 105473.77 153345.68 184199.61 149907.6

std. 95057 122700.94 148846.07 127979.48

Obs. 22 25 26 73

Public Service mean 137642.19 137325.22 181488.01 152726.45

std. 144508.92 127459.07 148519.65 140468

Obs. 31 35 35 101

Communication and Culture mean 102619.5 105890.48 113187.81 107463.25

std. 42774.977 71533.248 78570.17 63774.949

Obs. 6 7 7 20

Conglomerates mean 96785.11 116322.21 150086.5 121681.97

std. 65277.123 82654.323 110873.14 91119.636

Obs. 68 71 73 212

Total mean 89882.275 104933.81 128414.4 108249.51

std. 108739.41 225497.5 121780 162201.83

Obs. 843 901 916 2660
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The marketization index characterizes the progress of 
transition towards market economy for 31 provinces 
and special administrative regions and encompasses 
various indicators such as the extent of government 
intervention, the degree of market competition, the 
development of product and factor markets and the 
strength of legal environment. Fan and Wang (2004) 
transform the value of the above indicators into 0–10, 
with higher values being indicative of higher degree 
of marketization, and then use principal component 
analysis to determine the weight for each indicator. 
A higher marketization index is associated with less 
government intervention and more regional economic 
freedom.

3.8. Other control variables

We use the age of CEOs, CEO tenure (the number of 
the years the CEO has held the position till to date), 
fi rm size (the natural logarithm of the total assets), and 
industry and year dummies as other control variables 
throughout our empirical analysis.

4. Empirical evidence on CEO turnover 
and fi rm performance

4.1. Basic models

We employ Probit models to examine the relation be-
tween state ownership and CEO turnover (Table 5). 
The probability/likelihood function of CEO turnover 
can be expressed as:

Pr(turnover) = f (performance, largest 
shareholder shareholding, CEO age, 
CEO duality, CEO tenure, board structure, 
supervisory committee structure, fi rm size,            (1)
marketization, industry dummies, 
province dummies, year dummies), 

where f (·)is the standard normal cumulative distribution 
(cdf) in the Probit model, which can be expressed as:

 
( ) ( ) ( )

z

f z z v dv
−∞

= Φ = φ∫ ,
 

(2)

where ( )φ ⋅ is the standard normal density.

To test for the effect of fi rm types on the turnover-
performance sensitivities, we estimate a Probit model, 
formulated as Pr(turnover) = f(performance, type, 
type × performance, controls), where type is a binary 
variable representing underlying characteristics such 
as state-controlled versus non-state- controlled fi rms 
(Powers 2006). However, as Ai and Norton (2003) 
point out, in non-linear models such as Probit models, 

the marginal effect of an interaction variable is quite 
complex. Specifi cally, consider a Probit model with an 
interactive term:

1 2, 1 1 2 2 12 1 2, ( ) ( )E y x x X x x x x X⎡ ⎤ = Φ β +β +β + β = Φ ⋅⎣ ⎦  
.   

                                                                           (3)
The interactive effect can be expressed as:

( ) ( ) ( )( ) ( )
2

12 1 12 2 2 12 1
1 2

' "x x
x x
∂ Φ ⋅

= β Φ ⋅ + β +β β +β Φ ⋅
∂ ∂

. (4)

Ai and Norton (2003) summarize three implications for 
Probit models based on equation (3) and (4). First, the 
interaction effect could be zero, even if 12 0β ≠ . Sec-
ond, the statistical signifi cance of the interaction effect 
cannot be tested using simple t-test on the coeffi cient 

12β . Third, the interactive effect is conditional on in-
dependent variables and may have different signs when 
independent variables take different values. The afore-
mentioned three implications are usually overlooked in 
empirical studies12. To apply the approach proposed 
by Ai and Norton (2003), we follow Powers (2005) 
and estimate a Probit regression using the full sample. 
Then we split the sample into state-controlled and non-
state-controlled fi rms, and estimate Probit regressions 
for each sub-sample. Finally, we compute and contrast 
marginal effects of performance on turnover for two 
types of fi rms.

Table 5 contains empirical results for Probit models13.
As shown in the table, CEO turnover is negatively re-
lated to fi rm performance. The coeffi cients of current 
and lagged performance are statistically signifi cantly 
negative at the 1% level, suggesting that high (low) 
performance decreases (increases) the probability of 
CEO turnover. Specifi cally, on average, a decrease in 
ROA or lagged ROA by 10 percentage points increases 
the probability of CEO turnover by 0.041 and 0.056, 
respectively. This fi nding indicates that China’s listed 
fi rms provide clear profi t incentives to CEOs so that 
poor-performing CEOs are more likely to be replaced.

Ownership concentration, as measured by the largest 
shareholder shareholdings, reduces the probability of 
CEO turnover. As we have argued in Section 2, there 
is usually one overwhelmingly large shareholder with 
substantial controlling power in listed fi rms. One way 
for large shareholders to pursue their private interests 
is to exert control over the selection of managers and 
make sure that top managers represent their interests14. 
When fi rms are dominated by large shareholders who 
seek their private interests, the risk of CEO turnover 
will likely be decoupled from fi rm performance and in-
fl uenced by how well CEOs serve the private interests 
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of large shareholders15. A higher level of ownership is 
associated with more power of control, and increases 
the probability that CEOs will cater to the private in-
terests of the largest shareholders. As a result, CEO 
turnover is negatively related to the share ownership 
of the largest shareholders.

Regarding the board structure, the coeffi cients of dual-
ity are negative and statistically signifi cant at the 1% 
level, supporting the notion that holding the board 
chair position by the CEO weakens monitoring and 
incentive effects. Specifi cally, CEO duality reduces the 
probability of CEO turnover by 0.217. Consistent to 

Table 5. Probit regression analysis of CEO turnover at the publicly listed fi rms in China

The models are estimated using fi rm-level data of the fi rms listed on the Shanghai or Shenzhen stock exchanges in China 
during the period 1999-2002. State-controlled fi rms are fi rms of which the state is the largest shareholder, while non-state-
controlled fi rms are fi rms of which the state is not the largest shareholder. The dependent variable, CEO turnover, equals 
1 if the employment of the CEO was terminated during the year, and zero otherwise. Performance is measured with ROA. 
Lag(performance) is the one-year lagged performance (ROA). Largest Investor is the percentage of the shares held by the 
largest investor. CEO age is the age (in years) of the CEO. Duality equals 1 when the CEO holds the board chair position, 
and zero otherwise. CEO tenure is the number of the years the CEO has held the position till now. Board size is the number 
of directors on the board. Independent Director is the number of independent directors on the board. No. of Supervisors is 
the number of supervisors on the supervisory committee. Outside supervisor is the number of outside supervisors on the 
supervisory committee. Firm size is the natural logarithm of the total assets. Marketization is the NERI (National Economics 
Research Institute, China) marketization index that measures the overall market development in each province in China, 
including market competition, government regulation, and the legal environment. Industry, province and year dummies are 
included in the models, but their coeffi cients are not reported. P-values for two-tailed tests that the coeffi cient estimates 
equal zero are reported. The P-values are estimated using robust stand errors that account for potential heteroskedasticity 
and time series autocorrelation within each company (clustering by company). The coeffi cient estimates are transformed 
to represent the marginal effects evaluated at the means of the independent variables from the Probit regression. The mar-
ginal effect of a dummy variable is calculated as the discrete change in the expected value of the dependent variable as the 
dummy variable changes from 0 to 1.

Independent Variables Full Sample State-Control Non-State-Control

Coeffi cient P-Value Coeffi cient P-Value Coeffi cient P-Value

Performance –0.408*** 0.000 –0.308 0.167 –0.513*** 0.001

Lag Performance –0.555*** 0.002 –0.303 0.307 –0.674*** 0.000

Largest Investor –0.173*** 0.005 –0.260* 0.094 –0.189*** 0.006

CEO age 0.008*** 0.000 0.010*** 0.006 0.007*** 0.000

Duality –0.217*** 0.000 –0.364*** 0.000 –0.184*** 0.000

CEO tenure –0.011** 0.047 –0.007 0.577 –0.009 0.149

Board Size –0.010** 0.019 –0.015 0.141 –0.009* 0.054

Independent Director 0.034** 0.018 –0.001 0.988 0.041** 0.011

No. of Supervisors –0.007 0.429 0.017 0.399 –0.012 0.200

Outside Supervisor 0.019** 0.013 –0.006 0.749 0.028*** 0.002

Firm Size –0.028* 0.055 –0.061* 0.086 –0.015 0.327

Marketization 0.05 0.155 0.039 0.723 0.048 0.214

Industry Dummies Yes Yes Yes

Province Dummies Yes Yes Yes

Year Dummies Yes Yes Yes

Log-Likelihood –1524.96 –319.86 –1277.3

Pseudo R-square 0.086 0.167 0.086

Observations 2677 575 2097

*, **, and *** indicate statistical signifi cance at the 10%, 5%, and 1% levels for two-tailed tests, respectively.
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our expectation, CEO turnover is negatively related 
to board size but positively related to the number of 
independent directors. One extra independent director 
on the board increases the probability of CEO turnover 
by 0.034, after controlling for fi rm performance and 
other variables. The results provide some evidence that 
independent directors play a positive role in monitor-
ing CEOs. Regarding the supervisory committee, the 
size of the supervisory committee does not exert sig-
nifi cant impact on CEO turnover. Similar to the inde-
pendent director, the number of outside supervisors is 
positively related to the probability of CEO turnover, 
although the magnitude is relatively small. This result 
indicates that outside supervisors only exert modest 
impacts on improving internal incentive and monitor-
ing schemes. Furthermore, we fi nd that the coeffi cient 
for fi rm size is negative and statistically signifi cant at 
the 5% level, suggesting that the likelihood of CEO 
turnover at larger fi rms is lower than at smaller fi rms. 
Finally, CEO turnover is positively related to CEO age 
but negatively related to CEO tenure, both are statisti-
cally signifi cant at the 1% level.
When the sample was split into state-controlled and 
non-state-controlled fi rms, CEO turnover is not re-
lated to either current or lagged fi rm performance for 
state-controlled fi rms. In contrast, CEO turnover is 
signifi cantly negatively related to current and lagged 
ROA at the 1% level for non-state-controlled fi rms. In 
particular, a decrease of ROA by 10 percentage points 
increases the probability of CEO turnover by 0.0513 
and a decrease in lagged ROA by 10 percentage points 
increases the probability of CEO turnover by 0.0674.

Furthermore, the effect of board composition and 
supervisory committee on CEO turnover differs sig-
nifi cantly between state-controlled and non-state-con-
trolled fi rms. For example, CEO duality reduces the 
probability of CEO turnover in both types of fi rms, but 
the magnitude of the impact is much stronger for state-
controlled fi rms. The coeffi cients for the number of 
independent directors and outside supervisors are posi-
tively related to CEO turnover for non-state-controlled 
fi rms, but are insignifi cant for state-controlled fi rms. 
Overall, the evidence indicates that state-controlled 
fi rms have more severe management entrenchment 
problems, weaker internal governance mechanisms and 
less effective managerial incentive schemes.

4.2. Relative performance evaluation 
and CEO turnover

To test the robustness of the fi ndings in Section 4.1, 
we estimate Probit regressions using industry- adjusted 
ROA (calculated as the difference between fi rm ROA 
and the industry median ROA) as an alternative meas-

ure of fi rm performance. Estimation results are illus-
trated in Table 6.

As shown in Table 6, empirical results using the RPE 
variable are similar to those using ROA. For the full 
sample, the coeffi cients for RPE are negative and sta-
tistically signifi cant at the 1% level. On average, a de-
crease in RPE and lagged RPE by 10 percentage points 
increases the probability of CEO turnover by 0.04 and 
0.057, respectively. In addition, a 10-percentage-point 
increase in ownership concentration reduces the prob-
ability of CEO turnover by 0.019. CEO turnover is 
positively related to CEO age while negatively related 
to CEO tenure. CEO duality reduces the probability of 
CEO turnover by 0.22. Controlling for the fi rm per-
formance and other variables, one additional board 
member decreases the probability of CEO turnover 
by 0.009 while one additional independent director in-
creases the probability of CEO turnover by 0.034. The 
supervisory committee size does not have signifi cant 
impact on CEO turnover. However, one additional out-
side supervisory committee member increases the prob-
ability of CEO turnover by 0.019. Moreover, fi rm size 
is negatively related to the probability of CEO turnover.

A comparison of estimation results for state-controlled 
versus non-state-controlled fi rms reinforces our previ-
ous fi ndings. The likelihood of CEO turnover is not 
related to either current or lagged RPE for state-con-
trolled fi rms, but is signifi cantly negatively related to 
current and lagged RPE for non-state-controlled fi rms. 
A decrease in RPE or lagged RPE by 10 percentage 
points increases the probability of CEO turnover by 
0.049 and 0.065, respectively. In addition, board and 
supervisory committee do not appear to affect manage-
rial turnover among state-controlled fi rms as the coef-
fi cients for the number of independent directors and 
outside supervisors are insignifi cant. In contrast, the 
number of independent directors and outside super-
visors are signifi cantly and positively related to CEO 
turnover for non-state-controlled fi rms. Furthermore, 
CEO duality reduces the probability of CEO turnover 
by a much larger magnitude for state-controlled fi rms 
than it does for non-state-controlled fi rms, suggesting 
that state-controlled fi rms have more severe manage-
rial entrenchment problems. Overall, the above results 
bolster our previous fi ndings that state control weakens 
managerial incentives and internal monitoring.

4.3. Forced versus voluntary turnover

Our empirical results have shown that fi rm perform-
ance is negatively related to the likelihood of CEO 
turnover, and that state control weakens managerial 
incentives and internal monitoring. However, as we 
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have discussed in Section 3.2, many CEO turnovers 
may not be performance-related. Following Dahya 
et al. (2002) and Fich and Shivdasani (2006), we con-
duct robustness tests using forced turnovers identifi ed 
in Section 3.2.

Table 7 reports estimation results for Probit models. As 
shown in the table, empirical results are consistent with 
previous fi ndings in terms of sign and signifi cance. The 
probability of forced turnover is negatively related to 
both ROA and the lagged ROA. For the full sample, 

Table 6. Relative performance evaluation (RPE) and CEO turnover at the publicly listed fi rms in China

The models are estimated using fi rm-level data of the fi rms listed on the Shanghai or Shenzhen stock exchanges in China 
during the period 1999–2002. State-control fi rms are fi rms of which the state is the largest shareholder, while non-state-
control fi rms are fi rms of which the state is not the largest shareholder. The dependent variable, CEO turnover, equals 1 
if the employment of the CEO was terminated during the year, and zero otherwise. Performance is measured with RPE: 
industry median adjusted ROA (fi rm specifi c ROA minus the industry median ROA). Lag performance is the one-year 
lagged industry median adjusted ROA. Largest Investor is the percentage of the shares held by the largest investor. CEO 
age is the age (in years) of the CEO. Duality equals 1 when the CEO holds the board chair position, and zero otherwise. 
CEO tenure is the number of the years the CEO has held the position till now. Board size is the number of directors on 
the board. Independent Director is the number of independent directors on the board. No. of Supervisors is the number 
of supervisors on the supervisory committee. Outside Supervisor is the number of outside supervisors on the supervisory 
committee. Firm size is the natural logarithm of the total assets. Marketization is the NERI (National Economics Research 
Institute, China) marketization index that measures the overall market development in each province in China, including 
market competition, government regulation, and the legal environment. Industry, province and year dummies are included 
in the models, but their coeffi cients are not reported. P-values for two-tailed tests that the coeffi cient estimates equal zero 
are reported. The P-values are estimated using robust stand errors that account for potential heteroskedasticity and time 
series autocorrelation within each company (clustering by company). The coeffi cient estimates are transformed to represent 
the marginal effects evaluated at the means of the independent variables from the Probit regression. The marginal effect 
of a dummy variable is calculated as the discrete change in the expected value of the dependent variable as the dummy 
variable changes from 0 to 1.

Independent Variables Full Sample State-Control Non-State-Control

Coeffi cient P-Value Coeffi cient P-Value Coeffi cient P-Value

Performance –0.401*** 0.000 –0.284 0.184 –0.491*** 0.001

Lag Performance –0.570*** 0.002 –0.395 0.286 –0.653*** 0.000

Largest Investor –0.192*** 0.002 –0.260* 0.092 –0.201*** 0.004

CEO age 0.008*** 0.000 0.010*** 0.005 0.007 *** 0.000

Duality –0.220*** 0.000 –0.365*** 0.000 –0.184*** 0.000

CEO tenure –0.010* 0.065 –0.007 0.562 –0.009 0.144

Board Size –0.009** 0.024 –0.016 0.125 –0.009* 0.065

Independent Director 0.034** 0.017 0.000 0.993 0.042*** 0.009

No. of Supervisors –0.007 0.396 0.017 0.390 –0.012 0.192

Outside Supervisor 0.019** 0.016 –0.007 0.713 0.027*** 0.002

Firm Size –0.031** 0.033 –0.064* 0.070 –0.018 0.251

Marketization 0.048 0.177 0.036 0.743 0.047 0.224

Industry Dummies Yes Yes Yes

Province Dummies Yes Yes Yes

Year Dummies Yes Yes Yes

Log-Likelihood –1633.43 –319.81 –1280.08

Pseudo R-square 0.084 0.167 0.084

Observations 2677 575 2097

*, **, and *** indicate statistical signifi cance at the 10%, 5%, and 1% levels for two-tailed tests, respectively.
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a decrease in ROA and lagged ROA by 10 percent-
age points increases the probability of forced turnover 
by 0.017 and 0.026, respectively. For state-controlled 
fi rms, the probability of forced CEO turnover is not 
related to either current or lagged fi rm performance. In 
contrast, the probability of forced turnover is signifi -
cantly related to both current and lagged ROA for non-
state-controlled fi rms. A decrease in ROA and lagged 
ROA by 10 percentage points increases the probability 
of CEO turnover by 0.021 and 0.032, respectively.

In addition, CEO duality reduces the probability of 
forced CEO turnover by about 0.1 among non-state-
controlled fi rms, but does not affect the probability of 
forced CEO turnover for state-controlled fi rms. Su-
pervisory committee does not have any impact on the 
probability of forced CEO turnover for state-controlled 
fi rms, but the number of outside supervisors is posi-
tively related to the probability of forced turnover.

Table 7. Probit regression analysis of forced CEO turnover at the publicly listed fi rms in China

The models are estimated using fi rm-level data of the fi rms listed on the Shanghai or Shenzhen stock exchanges in China 
during the period 1999–2002. State-controlled fi rms are fi rms of which the state is the largest shareholder, while non-state-
controlled fi rms are fi rms of which the state is not the largest shareholder. The dependent variable is forced CEO turnover. 
Performance is measured with ROA. Lag(performance) is the one-year lagged performance (ROA). Largest Investor is 
the percentage of the shares held by the largest investor. CEO age is the age (in years) of the CEO. Duality equals 1 when 
the CEO holds the board chair position, and zero otherwise. CEO tenure is the number of the years the CEO has held the 
position till now. Board size is the number of directors on the board. Independent Director is the number of independent 
directors on the board. No. of Supervisors is the number of supervisors on the supervisory committee. Outside Supervisor 
is the number of outside supervisors on the supervisory committee. Firm size is the natural logarithm of the total assets. 
Marketization is the NERI (National Economics Research Institute, China) marketization index that measures the overall 
market development in each province in China, including market competition, government regulation, and the legal envi-
ronment. Industry, province and year dummies are included in the models, but their coeffi cients are not reported. P-values 
for two-tailed tests that the coeffi cient estimates equal zero are reported. The P-values are estimated using robust stand 
errors that account for potential heteroskedasticity and time series autocorrelation within each company (clustering by 
company). The coeffi cient estimates are transformed to represent the marginal effects evaluated at the means of the inde-
pendent variables from the Probit regression. The marginal effect of a dummy variable is calculated as the discrete change 
in the expected value of the dependent variable as the dummy variable changes from 0 to 1.

Independent Variables Full Sample State-Control Non-State-Control

Coeffi cient P-Value Coeffi cient P-Value Coeffi cient P-Value

Performance –0.169*** 0.001 –0.070 0.385 –0.212*** 0.001
Lag Performance –0.259*** 0.001 –0.142 0.134 –0.318*** 0.001
Largest Investor –0.076** 0.038 –0.151* 0.066 –0.090** 0.032
CEO age 0.002** 0.032 0.005** 0.013 0.001 0.258
Duality –0.039** 0.013 –0.097*** 0.001 –0.022 0.221
CEO tenure –0.015*** 0.000 –0.017** 0.013 –0.013*** 0.001
Board Size –0.013*** 0.000 –0.024*** 0.000 –0.011*** 0.001
Independent Director 0.023*** 0.003 0.032* 0.075 0.023*** 0.009
No. of Supervisors –0.009* 0.078 –0.006 0.638 –0.007 0.264
Outside Supervisor 0.008 0.106 –0.004 0.711 0.010* 0.075
Firm Size –0.015 0.102 –0.042** 0.040 –0.006 0.574
Marketization 0.026 0.262 0.084 0.148 0.015 0.543
Industry Dummies Yes Yes Yes
Province Dummies Yes Yes Yes
Year Dummies Yes Yes Yes
Log-Likelihood –1524.96 –319.86 –1277.3
Pseudo R-square 0.086 0.167 0.086
Observations 2677 575 2097
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Overall, estimation results using forced turnover 
strengthen our previous fi ndings that state control 
weakens managerial incentives and internal monitor-
ing schemes.

5. Empirical evidence on CEO compensation 
and fi rm performance

5.1. Compensation and performance – basic 
models and results

We now examine the impact of state control on manage-
rial pay-performance sensitivity. Brickley and Van Horn 
(2002) provide evidence that managerial compensation 
is related to current or lagged fi rm performance. In 
China, although some forms of incentive pay such as 
monthly and quarterly bonuses are distributed within 
the same calendar year, year-end bonuses are typically 
distributed at the end of the lunar calendar year, which is 
often two or three months subsequent to the New Year’s 
day. Therefore, annual managerial compensation might 
be related to current and lagged fi rm performance.

To investigate whether and to what extent state control 
affects the relation between executive compensation and 
fi rm performance, we control for fi rm- and individual-
specifi c factors such as fi rm age, size, CEO age and 
CEO tenure. We also take into account internal govern-
ance mechanisms such as board composition and su-
pervisory committee structure, and external governance 
mechanisms as proxied by provincial marketization in-
dex. We then estimate the following panel data regres-
sion using fi xed effect and random effect methods:
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where Wit is the logarithm of annual CEO compensa-
tion for fi rm i at time t, 0iβ  is the fi rm fi xed effect 
that captures fi rm-specifi c unobserved characteristics 
potentially correlated to regressors16.

Table 8 presents fi xed effect and random effect estima-
tion results. As shown in the table, CEO compensation 
is positively related to both current and lagged fi rm 
performance. A 1 percentage point increase in ROA 
and lagged ROA will increase the CEO compensation 
by 0.836–0.964% and 0.724–0.955%, indicating that 
fi rms provide clear incentives to tie fi rm performance 
with executive pay. In addition, there is some evidence 

that state ownership reduces CEO compensation, as the 
coeffi cient for STATE is signifi cantly negative in the 
random effect model but insignifi cant in the fi xed ef-
fect model. The coeffi cient estimates for the interaction 
term between lagged performance and state control is 
negative and statistically signifi cant at the 5% level in 
both fi xed effect and random effect models while the 
coeffi cient estimates for the interaction term between 
current performance and state control is not statisti-
cally signifi cant. The results indicate that state control 
weakens pay-performance sensitivity, but for lagged 
performance only. In unreported empirical analyses, 
we split the full sample into state-controlled and non-
state-controlled fi rms and estimate the regressions us-
ing each sub-sample. We fi nd that CEO compensation 
is signifi cantly positively related to fi rm performance 
for non-state- controlled fi rms, while insignifi cant for 
state-controlled fi rms. Overall, our results indicate that 
state control weakens managerial incentive schemes.

Moreover, CEO compensation is negatively related 
to ownership concentration (the percentage of shares 
held by the largest shareholder) but positively related 
to CEO age. Controlling for fi rm performance, the 
number of outside supervisors is negatively related to 
CEO pay. In particular, an additional outside supervi-
sor reduces CEO compensation by 4–5%. Firm size is 
signifi cantly positively related to CEO compensation 
in the random effect model. A 10% increase in fi rm 
size increases CEO compensation by 2.2%. Finally, 
provincial marketization is signifi cantly and positively 
related to CEO compensation. An increase of marketi-
zation index by 1 increases the CEO compensation by 
9–18%, indicating that CEO compensation is higher in 
more developed regions in China.

5.2. Robustness tests – CEO 
compensation and RPE

Table 9 contains estimation results for regressions of 
CEO compensation using RPE as an alternative meas-
ure for fi rm performance.

As shown in the table, CEO compensation is signifi -
cantly positively related to current and lagged RPE. A 
1 percentage point increase in RPE and lagged RPE 
increases CEO compensation by 0.77–0.96% and 
0.61–0.92%, respectively. In addition, state control 
has marginally negative impact on CEO compensa-
tion in random effect model with interaction term. 
The coeffi cient estimates of the interaction term be-
tween lagged performance and state control is nega-
tive and statistically significant in both the fixed 
effect and random effect models, while the coeffi -
cient estimates of the interaction term between cur-
rent performance and state control are insignifi cant. 
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Table 8. CEO compensation and fi rm performance at China’s listed fi rms

This table reports results from fi rm-level random effects and fi xed effects (within) regressions that estimate the impact of 
fi rm performance on CEO compensation in different types of companies using fi rm-level unbalanced panel of the fi rms 
listed on the Shanghai or Shenzhen stock exchanges in China during the period 2000-2002. State-controlled fi rms are fi rms 
of which the state is the largest shareholder, while non-state-controlled fi rms are fi rms of which the state is not the largest 
shareholder. The dependent variable is the natural log of total annual compensation of the CEO. Performance is measured 
with ROA. Largest Investor is the percentage of the shares held by the largest investor. CEO age is the age (in years) of 
the CEO. Duality equals 1 when the CEO holds the board chair position, and zero otherwise. CEO tenure is the number of 
the years the CEO has held the position till now. Board size is the number of directors on the board. Independent Director 
is the number of independent directors on the board. No. of Supervisors is the number of supervisors on the supervisory 
committee. Outside Supervisor is the number of outside supervisors on the supervisory committee. Firm size is the natural 
logarithm of the total assets. Marketization is the NERI (National Economics Research Institute, China) marketization 
index that measures the overall market development in each province in China, including market competition, government 
regulation, and the legal environment. P-values for two-tailed tests that the coeffi cient estimates equal zero are reported.

Independent 
Variables

Firm Fixed Effect Random Effect Estimates

Coeffi cient P Coeffi cient P Coeffi cient P Coeffi cient P

Performance 0.836*** 0.000 0.818*** 0.003 0.964*** 0.000 0.881*** 0.000
Lag 
Performance

0.724*** 0.006 1.278*** 0.000 0.955*** 0.000 1.344*** 0.000

Performance 
x State

–0.142 0.686 0.013 0.966

Lag 
Performance 
x State

–1.038** 0.026 –0.792** 0.043

State –0.079 0.196 –0.048 0.439 –0.072* 0.088 –0.049 0.264
Largest 
Investor

–0.758* 0.073 –0.730* 0.084 –0.585*** 0.000 –0.587*** 0.000

CEO age 0.010** 0.044 0.010** 0.048 0.007** 0.016 0.007** 0.014
Duality –0.040 0.461 –0.042 0.439 0.009 0.842 0.007 0.873
CEO tenure –0.022 0.180 –0.019 0.252 0.000 0.969 0.000 0.987
Board Size 0.006 0.584 0.005 0.682 0.003 0.693 0.003 0.735
Independent 
Director

0.000 0.988 0.001 0.949 0.017 0.369 0.017 0.350

No. of 
Supervisors

–0.045 0.147 –0.042 0.174 –0.024 0.137 –0.024 0.145

Outside 
Supervisor

–0.053*** 0.004 –0.053*** 0.004 –0.040*** 0.002 –0.04*** 0.002

Firm Size 0.005 0.946 –0.002 0.978 0.219*** 0.000 0.216*** 0.000
Marketization 0.185*** 0.000 0.185*** 0.000 0.093* 0.068 0.093* 0.068
Industry 
Dummies

Yes Yes

Province 
Dummies

Yes Yes

Firm Fixed 
Effects

Yes Yes

Year Dummies Yes Yes Yes Yes
R-square 0.415 0.416
Observations 1606 1606 1606 1606

*, **, and *** indicate statistical signifi cance at the 10%, 5%, and 1% levels, respectively.
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Table 9. CEO compensation and RPE (relative performance evaluation) at China’s listed fi rms.

This table reports results from fi rm-level random effect and fi xed effect (within) regressions that estimate the impact of 
RPE on CEO compensation in different types of companies using fi rm-level unbalanced panel of the fi rms listed on the 
Shanghai or Shenzhen stock exchanges in China during the period 2000–2002. State-controlled fi rms are fi rms of which the 
state is the largest shareholder, while non-state-controlled fi rms are fi rms of which the state is not the largest shareholder. 
The dependent variable is the natural log of total annual compensation of the CEO. Performance is measured with RPE: 
industry median adjusted ROA (fi rm specifi c ROA minus the industry median ROA). Lag performance is the one-year 
lagged industry median adjusted ROA. Largest Investor is the percentage of the shares held by the largest investor. CEO 
age is the age (in years) of the CEO. Duality equals 1 when the CEO holds the board chair position, and zero otherwise. 
CEO tenure is the number of the years the CEO has held the position till now. Board size is the number of directors on 
the board. Independent Director is the number of independent directors on the board. No. of Supervisors is the number 
of supervisors on the supervisory committee. Outside Supervisor is the number of outside supervisors on the supervisory 
committee. Firm size is the natural logarithm of the total assets. Marketization is the NERI (National Economics Research 
Institute, China) marketization index that measures the overall market development in each province in China, including 
market competition, government regulation, and the legal environment. P-values for two-tailed tests that the coeffi cient 
estimates equal zero are reported.

Independent 
Variables

Firm Fixed Effect Random Effect Estimates

Coeffi cient P Coeffi cient P Coeffi cient P Coeffi cient P

Performance 0.770*** 0.000 0.733*** 0.009 0.960*** 0.000 0.848*** 0.000

Lag Performance 0.610*** 0.023 1.093*** 0.002 0.923*** 0.000 1.260*** 0.000

Performance 
x State

–0.091 0.805 0.105 0.747

Lag Performance 
x State

–1.000** 0.037 –0.770* 0.060

State –0.082 0.179 –0.086 0.161 –0.069 0.106 –0.070* 0.098

Largest Investor –0.715* 0.091 –0.687 0.105 –0.575*** 0.000 –0.572*** 0.000

CEO tenure –0.024 0.148 –0.021 0.198 0.000 0.966 0.000 0.988

CEOage 0.010** 0.037 0.010** 0.041 0.007** 0.015 0.007** 0.014

Duality –0.041 0.456 –0.042 0.436 0.010 0.814 0.009 0.829

Board Size 0.006 0.582 0.004 0.686 0.003 0.719 0.002 0.774

Independent 
Director

0.000 0.987 0.001 0.952 0.016 0.397 0.016 0.382

No. of 
Supervisors

–0.047 0.129 –0.044 0.153 –0.025 0.132 –0.024 0.138

Outside 
Supervisor

–0.053*** 0.004 –0.053*** 0.004 –0.040*** 0.002 –0.041*** 0.002

Firm Size 0.018 0.817 0.014 0.862 0.222*** 0.000 0.221*** 0.000

Marketization 0.184*** 0.000 0.181*** 0.000 0.095* 0.062 0.094* 0.068

Industry Dummies Yes Yes

Province 
Dummies

Yes Yes

Firm Fixed 
Effects

Yes Yes

Year Dummies Yes Yes Yes Yes

R-square 0.416 0.416

Observations 1606 1606 1606 1606

*, **, and *** indicate statistical signifi cance at the 10%, 5%, and 1% levels for two-tailed tests, respectively.
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This provides some evidence that state control weakens 
managerial incentives by reducing the pay-performance 
sensitivity. Furthermore, CEO compensation is nega-
tively related to ownership concentration but positively 
related to CEO age. Controlling for fi rm performance, 
the number of outside supervisors is negatively related 
to fi rm performance. Firm size is signifi cantly posi-
tively related to CEO compensation, but in random ef-
fect models only. As before, the degree of provincial 
marketization is signifi cantly positively related to CEO 
compensation. An increase of marketization index by 
1 increases CEO compensation by 9–18%.

6. Conclusion

Numerous empirical studies on privatization fi nd evi-
dence that private ownership is associated with better 
fi rm performance than state ownership is. However, 
there is a long-standing theoretical debate on links be-
tween ownership and incentives. This study adds to 
the debate by providing empirical evidence on whether 
and to what extent state ownership and control affects 
managerial incentives among partially privatized fi rms 
in China.

Using data from a large sample of publicly listed fi rms 
in China during 1999–2002, we fi nd that both CEO 
turnover and CEO compensation are related to fi rm 
performance as measured by ROA and RPE, suggest-
ing that fi rms provide clear performance-based incen-
tives to motivate CEOs. Furthermore, the likelihood of 
CEO turnover is not related to either current or lagged 
fi rm performance for state-controlled fi rms while it 
is signifi cantly negatively related to both current and 
lagged fi rm performance for non-state-controlled fi rms. 
The results are robust to performance measures and 
turnover classifi cations. Moreover, state ownership is 
associated with lower pay-performance sensitivities in 
both fi xed effect and random effect models of mana-
gerial compensation. Overall, empirical results based 
on Chinese data render support to the theory that state 
ownership and control weaken managerial incentives, 
and can partially explain the ineffi ciency of state own-
ership found in previous studies, e.g. Xu and Wang 
(1999), Sun and Tong (2003) and Wei et al. (2005).

We also explore the relation between state control and 
the effectiveness of internal governance mechanisms 
such as board composition and supervisory committee. 
We fi nd that the number of independent directors and 
outside supervisors do not have signifi cant impact on 
CEO turnover among state-controlled fi rms. In con-
trast, the number of independent directors and outside 
supervisors are signifi cantly and positively related to 
the probability of CEO turnover among non-state-

controlled fi rms. In addition, CEO duality reduces the 
probability of CEO turnover by a much larger magni-
tude among state-controlled fi rms, indicating that state-
controlled fi rms are subject to more severe manage-
ment entrenchment problems. Furthermore, our results 
show that state ownership and control also weaken the 
effectiveness of board and supervisory committee.

Endnotes
1 According to Megginson (2005), the cumulative value 

raised through privatization in more than 100 countries 
now probably exceeds 1.5 trillion. In the transition econo-
mies, more than 150,000 large enterprises have experi-
enced revolutionary changes in ownership and economic 
environment over the past decade (Djankov and Murrell 
2002).

2 Tirole (2001) defi ned corporate governance as the design 
of institutions that induce or force management to inter-
nalize the welfare of stakeholders. The control structure 
and provision of managerial incentives are regarded as the 
most important factors to induce or force the internaliza-
tion. Cragg and Dyck (2003) examine the impact of priva-
tization on pay-performance sensitivity in 112 privatized 
fi rms in the U.K. They fi nd that there is no relationship 
between compensation and fi rm performance in SOEs 
but strong pay-performance sensitivity in privatized fi rms 
both before and after corporate governance reforms.

3 China Securities Regulatory Commission (CSRC) uses 
fi nancial performance as an important criterion in deter-
mining an SOE’s eligibility for the stock market. An SOE 
must report three consecutive years of profi ts before ap-
plying for an IPO; and listed companies that report three 
consecutive years of losses will be delisted from the stock 
exchange.

4 As of February 2006, shares of over 100 publicly listed 
fi rms have moved from “partially tradable” to “fully trad-
able”, or have become the so-called “G shares”. Dur-
ing this process, the holders of non-tradable shares have 
agreed to provide the holders of tradable shares with free 
shares, cash, warrants or some other means of compensa-
tion in exchange for their shares to become tradable.

5 In China many SOEs carve out their most profi table as-
sets and businesses into a joint stock company for the IPO 
in order to raise capital in the stock market. As a result, 
many listed fi rms in China have their parent companies as 
controlling shareholders. CEOs of these fi rms can be as-
signed by parent companies, and their turnover can be due 
to a change in their work assignment. The large propor-
tion of CEO turnover reported as change in work assign-
ment represents a unique feature of the Chinese context.

6 Our search is based on three data resources: the annual re-
ports of the fi rms, CSMAR database and the information 
of China’s listed fi rms available at http://www.jrj.com.cn.

7 Firms usually report compensations for the top three ex-
ecutives, including total annual compensation for CEOs 
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and two other highest-paid executives (often vice CEOs). 
We use the average compensation for the top three execu-
tives to proxy for CEO compensation in this study. We 
compile compensation data from annual reports of listed 
fi rms during the period years 2000–2002. The data for the 
year 1999 are not included due to numerous missing ob-
servations.

8 With approval from the CSRC, a company can issue em-
ployee shares to managers and employees, typically at a 
signifi cant discount, at the time of Initial Public Offer-
ing (IPO). Employee shares are not tradable in the stock 
exchanges, although some companies have established 
Shareholding Association or Workers’ Union to buy back 
shares in case that an employee retires, resigns, gets fi red 
or dies. In such cases, employee shares are generally 
priced on the basis of their net asset value and determined 
by managers.

9 Stock return is another frequently used performance mea-
sure. However, for the following reasons, it is not used in 
this study. First, the majority of shares in China’s listed 
fi rms is held by the state and legal entities and not trad-
able. Hence, fi rm profi tability would be more important 
than stock return in evaluating managerial performance. 
Second, changes in stock prices are poor indicators of 
changes in fi rm fundamental values in China (Allen et al. 
2005). Morck et al. (2000) fi nd that more than 80% of 
stocks listed on the two exchanges in China move in the 
same direction in a given week, which suggests that stock 
returns are not informative of fi rm performance, because 
stock returns tend to refl ect market-wide information rath-
er than fi rm-specifi c information. Despite the above argu-
ments, we use stock returns as a performance measure in 
robustness analysis and fi nd that it has no impact on CEO 
turnover and compensation.

10 According to the Company Law, a board of directors 
should consist of 5 to 19 directors. The average board size 
in our sample is 9.6.

11 According to the “Guidelines for Establishing Indepen-
dent Director System in Listed Firms”, prerequisites for 
independent director include: (a) neither the individual 
not his relatives work for the listed fi rms or its subsid-
iaries; (b) the individual does not directly or indirectly 
own more than 1% of shares of the listed fi rm; (c) nei-
ther the individual nor his close relatives (including par-
ents, spouses and children) work for one of the largest 5 
shareholders or a shareholder that owns more than 5% of 
shares of the listed fi rm.

12 Ai and Norton (2003) reviewed 73 published papers on 
JSTOR between 1980 and 1999 and found that none of 
the studies interpreted the coeffi cient on the interaction 
term correctly. Similarly, Powers (2005) surveyed 38 pa-
pers in the fi nance fi eld, only 5 of them interpret the re-
sults appropriately.

13 The reported p-values are estimated using robust stand er-
rors that account for potential heteroskedasticity and time 
series autocorrelation within each company (clustering 
by company). The coeffi cient estimates are transformed 

to simplify their economic interpretation. In Table 5, the 
reported coeffi cients represent marginal effects evaluated 
at the means of the independent variables from the Probit 
regression. The marginal effect of a dummy variable is 
calculated as the discrete change in the expected value of 
the dependent variable when the dummy variable chang-
es from 0 to 1.

14 According to the “Code of Corporate Governance for 
Listed Firms in China” issued by the CSRC, a control-
ling shareholder makes recommendations to the board 
of directors regarding the appointment of directors. The 
shareholders’ meeting votes on whether to accept the rec-
ommendations. Thus the key player in the appointment 
of top managers is the controlling shareholder (Firth 
et al. 2006). 

15 Shleifer and Vishny (1997) point out that, “as ownership 
gets beyond a certain point, the large owners gain nearly 
full control and are wealthy enough to prefer using fi rms 
to generate private benefi ts of control that are not shared 
by minority shareholders”.

16 The rationale for presenting the random effect results to-
gether with the fi xed effect results is that controlling for 
fi rm fi xed effect may reduce the signifi cance of the co-
effi cients because the coeffi cients are derived based on 
the within-fi rm changes of variable such as ownership 
structure, governance structure and fi rm size, which may 
be relatively constant over a short time period. In fact, 
for most panel data, particularly short panels such as this 
(3 years in our case), most of the variation of the data 
is in the cross-sectional dimension. Applying a fi xed ef-
fect model not only eliminates the invisible fi rm specifi c 
characteristics but also wipes out useful inter-fi rm varia-
tion, which may account for most of the total variation 
(Zhou 2001).
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