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Abstract: The establishment of central environmental supervision system (CESS) and the departure audits of outgoing local 

government officials are major environmental initiatives established by the Chinese government during the 18th National 

Congress of the Communist Party of China in 2012. Their aim is to separate the different environmental responsibilities of the 

local and central governments. In just one year, central environmental supervisors inspected 30 provinces’ and cities’ 

environmental performance and punished many local officials for their failures to fulfil their environmental responsibility as part 

of a national pollution crackdown. Inspired by the significant and profound effects of the environmental audits, we construct a 

tripartite game model involving the central auditors, environmental whistle-blowers and local government officials. We show 

that local government officials are more likely to act responsibly and that auditors adopt more detailed auditing procedures due to 

the involvement of whistle-blowers. This suggests that the central environmental supervision system must be institutionalised, 

legalised, normalised and focus on protections for whistle-blowers. Environmental audits are useful for focusing on departing 

officials’ accountability for environmental protection. We urge the government to strengthen the transparency of audit and to 

distribute environmental audit information on social media. 

Keywords: Environmental Audit, Environmental Responsibility, Environmental Whistle-blowing,  

Whistle-blower Protection System, Cooperative Governance, Tripartite Game Analysis 

 

1. Introduction 

‘Lucid waters and lush mountains are the most valuable’ 

was the slogan advocated by the 18th National Congress of 

the Communist Party of China, during which the Chinese 

central government placed great importance on the 

construction of a healthy environmental system [1]. In 2013, 

the Central Committee of Communist Party of China 

conducted highly visible environmental audits of departing 

leading government officials’ efficacy in protecting natural 

resources. In 2015, audits were performed in the provinces of 

Hunan, Hebei, Inner Mongolia and Shanxi. The first 

experimental areas were in northern China, where heavy 

pollution is a serious problem. After two years of 

experimental audits, the State Administration of China issued 

the ‘Regulation of Natural Resources Auditing of departing 

Leading Officials (Trial)’ in November 2017, which 

mandates that environmental audits of outgoing officials be 

fully implemented by 2018. 

However, maintaining a healthy environment requires 

coordination by multiple agents. One cannot rely solely on 

central audits of departing officials’ environmental 

performance [2]. Residents should exert legitimate power 

over environmental governance. The National Environmental 

Bureau, Provincial Environmental Bureau, municipal-level 

environmental monitoring detachments, county-level 

environmental monitoring brigades and six regional 

environmental centres located in different areas have all set 
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up supervision branches where residents can report 

environmental breaches. Because residents are local, they can 

directly access environmental information and monitor the 

local government’s environmental behaviour. A healthy 

environment is critical for residents, so they are very 

enthusiastic about participating in the protection of their 

environment. Therefore, an environmental breach reporting 

system encourages residents to participate in supervising the 

local government’s environmental performance [3]. Doing 

this opens channels for local governance, forming an 

indispensable component of the environmental supervision 

system. It is also an effective way for the central government 

to reduce supervision costs and raise supervision efficiency. 

China established an environmental breach reporting 

system many years ago. However, the drawbacks in the 

design of the system and the lack of trust by local 

communities hindered the functioning of the whistleblowing 

system. Since at least 2002, China has had an environmental 

supervision system operating at all levels, including the 

central, provincial, municipal and county levels [4, 5]. In that 

system, environmental supervisors focused on enterprises 

and neglected the responsibility assumed by local 

governments in environmental governance [6]. Institutional 

reform was needed to strengthen the system’s oversight over 

local government’s environmental responsibility. Therefore, 

the ‘Environmental Protection Supervision Rule (Trial)’ was 

proposed in 2015, establishing an effective monitoring 

mechanism for environmental protection that provides 

supervisors the power to track whether local government 

officials are following the stringent requirements. Since the 

launch of the trial program in December 2015, the central 

environmental supervision system (CESS) has implemented 

the trial regulation in thirty-one provinces, including 

autonomous regions and municipalities across the country. 

Due to the resolve of the central government and residents’ 

trust in the supervision system, the central environmental 

supervisors have received many reports of environmental 

violations from the public. During the first period of 

implementation, the supervisors received and acted on nearly 

one hundred and thirty-five thousand environmental breach 

reports (www.people.com.cn, 2017
1

). The central 

environmental supervisors have achieved remarkable results. 

One report states that ‘The central environmental supervisors 

have settled some reporting cases overnight. Their efficiency 

is beyond expectation because some cases remained unsolved 

for many years before the introduction of the 2015 trial 

regulation’
2
. 

The purpose of appointing central environmental 

supervisors and performing audits of departing officials’ 

environmental performance is to increase local governments’ 

                                                   
1
 ‘The central environmental protection supervision has covered 31 provinces and 

will continue audit next year’ as reported in www.people.cn (Dated 29/12/2017). 

See the details in: 

http://politics.people.com.cn/n1/2017/1229/c1001-29734963.html. 
2
 ‘The central environmental protection inspector was strongly embraced by the 

public’. See www.qstheory.cn (Dated 24/8/2017) and more details in 

http://www.qstheory.cn/zoology/2017-08/24/c_1121537496.htm. 

commitment to environmental protection. We examine the 

role of local officials, auditors and environmental 

whistle-blowers in a tripartite game model of the current 

institutional arrangement. We apply the model to explain the 

relation between CESS and environmental auditing. First, 

central supervisors’ strong involvement in local audits shows 

the central government’s determination to protect the 

environment and to hold local governments accountable for 

environmental damage. Second, the introduction of the 

whistle-blower protection system encourages residents to 

assist central supervisors in monitoring local government 

environmental responsibility. Our model sheds light on the 

efficiency and effectiveness of China’s current environmental 

policies, which is important as China uses nearly 40% of 

global resources in manufacture industries. China’s 

environmental policies influence local governments’ 

environmental performance and have profound impacts on 

the rest of the world. Indeed, the recent enforcement of 

environmental protections in China is changing the global 

supply chains [7]. 

2. Background and Literature Review 

On 4 January 2016, the Central Environmental Supervision 

Committee (CESC) was officially introduced in Chinese 

media and titled ‘Huan Bao Qin Chai’. Huan Bao means 

environmental protection and Qin Chai refers to delegates 

appointed by the Chinese central government, which has 

ultimate environmental supervision power over local 

governments. The CESC, jointly formed by the Ministry of 

Environmental Protection and the Communist Party’s 

Commission for Discipline Inspection (CCDI), is a central 

environmental agency supervising the local implementation 

of environmental tasks set by the Communist Party’s Central 

Committee and the State Council. The CESC is not a 

toothless tiger because their supervision results are an 

important part of local governmental officials’ performance 

evaluations and hence political promotion. Environmental 

supervision is implemented at the various levels of provinces, 

autonomous regions, municipalities and related governmental 

departments. The establishment of CESC is a major 

institutional step for the Central Communist Party and the 

State Council in promoting the construction of an 

ecologically friendly civilisation and reinforcing 

environmental protections. Xi Jinping, the China’s president, 

places great importance on the work of environmental 

supervisors and supports important measures for promoting 

the construction of an ecologically friendly civilisation. Xi 

has strengthened the environmental protection requirements 

of the party and of the government and emphasized 

governmental officials’ environmental accountability 

alongside economic achievements. 

2.1. The Role of Central Environmental Supervisors 

The appointment of central environmental supervisors was 

initiated by the Chinese Ministry of Ecology and 

Environment and empowered by the Communist Party’s 
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central committee. CESC’s key responsibility include (1) 

supervising local Communist Party Committees and the 

implementation of the national environmental protection 

policy, (2) solving environmental problems, (3) monitoring 

officials’ protection of the environment, (4) encouraging 

local governments to help in the construction of an 

ecologically friendly civilisation and (5) promoting green 

development. CESC focuses on problematic areas including 

(1) areas of high concern to the central government, (2) areas 

that provoke strong public condemnation from locals, (3) 

areas with strongly negative social impacts, (4) deteriorating 

regional watersheds, (5) inappropriate behaviour by local 

party committee members and government administrators in 

handling environmental protection issues and (6) 

environmental regulation compliance issues. Prior to the 

establishment of CESC, many environmental violations were 

identified, reported and assigned to different levels or 

departments of local government to resolve. However, 

environmental cases were handled within the circle of local 

government and lacked proper supervision from the central 

government. The dominance of local leadership, the 

complicated relationships between different groups and 

opaque local policies in place to protect local interest groups 

at the expense of the environment were roadblocks to solving 

environmental problems. Without powerful supervision, 

many environmental problems remained unsolved, as 

reported by an environmental reporter who investigated the 

causes of inefficient environmental protection. 

During 2016 and 2017, the CESC deployed to thirty-one 

provinces and held more than fifteen thousand people 

accountable. When the environmental supervisors are stationed 

in an area, the public can report any environmental issues 

directly to the CESC via phone or email. Once the reports are 

verified and accepted, they are transferred to the local 

department for investigation. The local department is required 

to provide timely feedback that is accessible to the public. 

Reports are randomly selected for cross-examination by other 

supervisors. Some of the letters and visits are reviewed to 

reverify them. Local governments and related departments are 

held responsible if they fail to conduct reliable investigations 

and provide consistent feedback. According to the statistics 

provided by the CESC
3
, eight local branches of the CESC 

received 44,134 environmental breach reports from the public 

as of 4 September 2017. Of them, 32,277 reports were verified 

and accepted for investigation. After consolidating repeated 

reports, 29,189 reports remained and were transferred for 

further investigation. In the end, 18,565 reports were 

thoroughly examined, and 5,625 reports were filed for legal 

punishments with a total penalty of RMB280 million. 

2.2. Whistle-blower Protection System in China 

Researchers have long noticed the important role of 

whistle-blowers. In 1983, the American scholar Malin pointed out 

that a whistle-blower protection system should be established to 

                                                   
3
 Source: http://politics.people.com.cn/n1/2018/0108/c1001-29750061.html 

protect whistle-blowers from harassment [8]. This argument was 

supported by Dworkin and Callahan [9]. Murdockbelieved that 

companies’ internal whistle-blower systems help enterprises to 

take measures at an early stage and prevent problems from 

deteriorating [10]. Westman demonstrated the importance of the 

whistle-blower protection clauses in the Sarbanes-Oxley Act [11]. 

Sawyer et al. analysed the significance of establishing a 

whistle-blower protection system from the perspective of 

organisational legitimacy [12]. Cordis and Lambert found that 

whistle-blower protection systems deter corporate fraud [13]. The 

term ‘environmental fraud’ in this paper refers to local 

governments’ falsification of environmental performance by 

hiding key information, preparing inaccurate reports and other 

means. 

There is a large body of research on China’s 

whistle-blower protection systems. Lai et al. argued that it is 

a country’s responsibility to establish a whistle-blower 

protection system [14]. Wu believed that a reward and 

reporting system is a vital information channel for society 

which plays important roles both in information production 

and in deterrence [15]. Qian et al. showed that 

whistle-blower protections can change drug regulation from 

institutional supervision to public supervision, reducing 

labour and material costs for regulatory agencies [16]. In 

discussing food safety, Yin et al. and Che et al. showed the 

importance of a whistle-blower protection system for China’s 

food industry [17, 18]. Luan et al. found that companies with 

good whistle-blower protection systems had lower costs of 

external auditing and better deterrence of false disclosure of 

internal controls [19]. Zhang showed that protecting and 

rewarding whistle-blowers is an indispensable part of 

building an environmental governance pattern [20]. 

2.3. CESC and Environmental Audits in China 

Conducting environmental audits of departing government 

officials’ management of natural resources is a new measure 

taken by the Chinese central government in recent years. We 

thoroughly examine the literature evaluating such governance 

measures. Liu claimed that the CESC has significantly enhanced 

the influence, intensity and effectiveness of environmental 

protection initiatives [21]. Ge et al. asserted that the CESC is 

helpful in promoting a long-term environmental protection 

mechanism for local governments [22]. Li studied the mailbox 

services and other communication channels used by the CESC 

for whistle-blowers and showed that whistle-blowers are of great 

help in bringing specific environmental issues to the CESC’s 

attention during local visits [23]. Cai and Bi analysed the 

motivation, theoretical basis and theoretical issues for departing 

officials in terms of environmental protection [24]. Li and Yin 

also studied the theoretical background and basic methods for 

environmental audits of departing officials [25]. Liu and Sun 

discussed the subject, object and expected users of the audit 

reports of departing officials’ environmental achievements [26]. 

The experimental project for the environmental audit of 

departing officials was officially launched in November 2015. 

Chen et al., Wang et al., Qin et al. and Zhou et al. [27-30] 

analysed the problems in the experimental process and 
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proposed recommendations for improving the project. Using 

an evolutionary game theory model, Liu and Wang found 

that environmental audits can strengthen the environmental 

responsibility of local governments, helping to solve failures 

in environmental governance [31]. The literature has fully 

demonstrated the importance of whistle-blower protection 

systems. Many developed countries have established 

advanced whistle-blower protection systems. However, 

China must make progress in protecting whistle-blowers’ 

safety. One role of the CESC is to open channels for local 

environmental whistle-blowers to communicate directly and 

safely with supervisors. A well-functioning protection and 

inspection system encourages the timely detection of 

environmental violations. In addition, the CESC supervises 

environmental audit procedures that are strictly followed in 

the detected areas. Therefore, the CESC, whistle-blowers and 

auditors should act cooperatively in performing 

environmental audits of departing officials. To the best of our 

knowledge, there is no study that explains the mechanisms of 

cooperative governance in environmental audits. External 

auditors appreciate the importance of corporate 

environmental performance as suggested in a recent study by 

Du, Jian, Zeng and Chang [32]. The environmental audit 

process itself is a game between the CESC, environmental 

auditors and local governments. The intervention of the 

CESC affects the behavioural choices of auditors and 

departing officials. Therefore, the game theory analysis 

method is appropriate for explaining the interactions between 

the different parties. 

3. Game model Construction 

3.1. Theoretical Analysis 

The environment is a special public product that cannot be 

substituted by something else. When the distance between the 

central government and local environment is great, responsibility 

for the local environmental is directly borne by the local 

government. However, the local government has different 

political targets which may conflict with the central government’s 

long-term environmental plan in the short-term. For example, 

local government officials usually have a tenure of three to five 

years, but the effects of environmental investments are long-term, 

often more than five years. Before the environmental reforms, 

local promotion was primarily based on economic performance. 

Therefore, local officials were motivated to develop the economy 

at the expense of the local environment if these two goals were in 

conflict in the short term. Without an effective audit of their 

environmental management, departing officials were motivated to 

disclose inaccurate information or to conduct environmental fraud 

for their own political interests [33]. Doing so helped local 

officials get promoted to higher positions due to their economic 

achievements [34, 35]. 

The local environment has a direct influence on the quality 

of life of residents. This means that residents are sensitive to 

unfavourable changes resulting from bad environment 

governance and so are incentivised to act as environmental 

whistle-blowers. Before the environmental reforms and the 

appointment of central environmental supervisors, 

information reported by residents did not reach the 

environmental authority and so could not be effectively used. 

Residents were also concerned about acting as 

whistle-blowers because of potential conflicts with the local 

government officials and interest groups. Because of the fear 

of revenge, whistle-blowers need a strong protection system. 

The CESC plays a key role in unblocking the channel for 

public informants to deter the local government from 

environmental fraud by protecting whistle-blowers from 

suppression and personal harassment. 

When environmental auditors audit departing officials, they 

can adopt different audit procedures according to the job 

requirement. However, auditors may have difficulties 

accessing authentic information sources due to information 

asymmetries and this can lead to audit failures. Audit failures 

affect the reputation of the assigned auditor and of the whole 

government auditing agency. This leads to a loss in residents’ 

and whistle-blowers’ trust and discourages whistleblowing 

activity, which in turn makes it harder for the auditor to access 

information. In short, the quality of audit results affects 

whistle-blowers’ reporting. The set-up of the CESC system 

directly affects the behavioural choices of potential 

whistle-blowers. An effective system encourages informants to 

report matter quickly and accurately. Information provided by 

whistle-blowers has a profound impact on the behavioural 

choices of local officials and auditors. Therefore, 

environmental audits are a game between the departing 

officials, auditors and whistle-blowers. 

3.2. Model Assumptions 

To construct the game model, we make the following 

assumptions. 

Hypothesis 1: There are three players in the game: the 

local government official, auditor and informant (potential 

whistle-blower). We assume that each participant is a rational 

economic identity with risk neutral preferences. Everyone 

makes reasonable strategic decisions based on the actions of 

other game participants to maximize utility. 

Hypothesis 2: The strategic performance of the local 

officials is defined as {Good local officials, Bad local 

officials}. Local officials who have implemented central 

environmental protection policies and performed well in 

environmental protection are called good local officials. 

Local officials who have not done this are called bad local 

officials. Bad local officials have strong motives to commit 

environmental fraud due to various political interests such as 

promotion. 

Hypothesis 3: The auditor’s strategic policy is defined as 

{complex audit, simple audit}. A detailed and tailor-made 

audit procedure is called a complex audit. Otherwise, it is a 

simple audit. Complex audits reduce the risk of audit failures 

but cost more. Simple audits cost less but have a higher risk 

of audit failure. 

Hypothesis 4: The local informant’s strategic choice is 

defined as {whistle-blower, non-whistle-blower}. If an 
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informant reports a violation of environmental regulations, 

environmental fraud or something similar, we call the 

informant a whistle-blower; otherwise, he is a 

non-whistle-blower. Reporting to the CESC is an appropriate 

action when the local government does not take measures to 

deal with the problem. It can be worse when officials 

collaborate with local interest groups in the matter. However, 

if the informant chooses to become a whistle-blower, he may 

become a potential victim of the local government’s revenge 

without a protection system. Therefore, there are costs 

associated with being a whistle-blower. We analyse the 

whistle-blowing decision based on a cost-benefit calculation 

of the trade-off between being a whistle-blower and being a 

non-whistle-blower. 

3.3. Game Model Construction 

Based on the theoretical analysis and assumptions, the 

game process model for constructing the strategic choices of 

the local official, auditor and whistle-blower is shown in 

Figure 1. 

3.3.1. Game Process Analysis 

First, local officials are divided into two types: good local 

officials and bad local officials. We denote �  as the 

probability that auditors judge a good local official as a ‘good 

official’. It is possible for the auditor to implement a complex 

audit or a simple audit based on different type of clients. This 

is respectively based on the policy combinations 1 and 2 in 

Figure 1. When a bad local official claims to be ‘good official’, 

the probability that the auditor judges them as a ‘bad official’ 

is	(1 − �). At this time, if the auditor implements a complex 

audit, the probability she detects a bad official is denoted by 

��, as shown on the strategy set 3 in Figure 1. The probability 

that the auditor fails to detect is	1 − ��. This is then divided 

into two scenarios depending on the informant’s choice of 

whether to be a whistle-blower. Upon receiving the 

whistle-blower’s information, the local official has two choices, 

suppress or not suppress, as shown on 4, 5 and 6 in Figure 1. 

Similarly, if the auditor implements a simple audit, the 

probability that she detects a bad official is denoted as �	, 

which is shown on 7 in Figure 1. The probability of not 

detecting a bad official is 1 − �	. This is then divided into two 

scenarios depending on the informant’s choice of whether to 

be a whistle-blower. Upon receiving the informant’s 

information, the local official has two choices, suppress or not 

suppress, as shown on 8,9 and 
. 

3.3.2. Analysis of the Income of All Parties in the Game 

According to the game model shown in Figure 1, we 

classify two scenarios (with and without CESS) to discuss 

the benefits in the game for the three participants (local 

official, auditor and whistle-blower). The benefits in the two 

scenarios are shown in Tables 1 and 2. The definitions of the 

symbols are in Table 3. 

4. The Game Model Analysis 

4.1. Scenario 1: There Is No CESS 

As is shown in Table 1, under such hypothetical 

circumstances, the benefit to the local official of suppressing 

the whistle-blower is	
� − 
	 − 
� + 

, while the benefit of 

not suppressing the whistle-blower is 
� − 
	 − 
� . It is 

obvious that 
� − 
	 − 
� + 

 > 
� − 
	 − 
�; therefore, 

the dominant strategy of the local official is to suppress. If 

the official is suppressing, the informant’s benefit from 

whistleblowing is �� − �	 + ��  and her benefit from not 

whistleblowing is �� . When the tangible or intangible 

incentive �� obtained by whistleblowing is greater than the 

loss of suffering suppression 	�	 , the informant chooses 

whistleblowing. In this case, {suppression, whistleblowing} 

is the Nash equilibrium of the game between the local official 

and the informant; if �� < �	, the informant chooses not to 

be a whistle-blower and {suppression, non-whistleblowing} 

is the Nash equilibrium of the game between the local official 

and the informant. 

Due to information asymmetries, the auditor cannot 

accurately judge whether the local official acts diligently and 

can only decide to conduct a complex rather than a simple 

audit based on his or her judgment. 

i. When �� > �	 , the local official suppresses and the 

informant reports. Anticipating this, the auditor’s benefit to a 

complex audit is �(�� − �) + (1 − �)��(�� − �) +
(1 − �)(1 − ��)(�� − � − �	). The benefit of a simple audit 

is ��� + (1 − �)�	�� + (1 − �)(1 − �	)(�� −
�	).	Subtracting the second equation from the first results in 

(1 − β)�	(�� − �	) − �. Let �� − �	 = ��. 

a. When β < (�	�
� − �)/�	�

� , the auditor performs a 

complex audit. Then, the benefit to a bad official of claiming 

to be a good official is ��(
� − 
	 − 
�) + (1 − ��)(
� −


	 − 
� + 

)  and the benefit of claiming to be a bad 

official is 
� − 
	. Subtracting the second equation from the 

first results in (1 − ��)

 − 
�. 

Conclusion 1: When �� > �	 and 	

 > 
�/(1 − ��), the 

auditor performs a complex audit and the bad official claims 

to be a good official. 

b. When β > (�	�
� − �)/�	�

� , the auditor performs a 

simple audit. In this case, if the bad official claims to be a 

good official, she receives the benefit �	(
� − 
	 − 
�) +

(1 − �	)(
� − 
	 − 
� + 

). The benefit of claiming to be 

a bad official is 
� − 
	. Subtracting the second equation 

from the first results in (1 − �	)

 − 
�. 

Conclusion 2: When �� > �	 and 

 > 
�/(1 − �	), the 

auditor performs a simple audit and the bad official claims to 

be a good official. 

ii. When �� < �	, the local official chooses suppression 

and the informant chooses to not be a whistle-blower. At this 

point, the benefit to the auditor of choosing a complex audit 

is �(�� − �) + (1 − �)��(�� − �) + (1 − �)(1 − ��)(�� −
� − ��	)	 and the benefit of selecting a simple audit is 

��� + (1 − �)�	�� + (1 − �)(1 − �	)(�� − ��	) . The 

difference between the two is (1 − β)��	(�� − �	) − �. Let 

�� − �	 = ��. If (1 − β)��	(�� − �	) − � > 0, then 

when β < (��	�
� − �)/��	�

�, the auditor chooses a complex 

audit; otherwise, she chooses a simple audit. 

a. When β < (��	�
� − �)/��	�

� , the auditor chooses a 

complex audit. In this case, if the bad official claims to be a 

good official, his benefit is ��(
� − 
	 − 
�) + (1 −
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��)(
� − �
	 − �
�). The benefit to him of admitting being 

a bad official is 
� − 
	. The difference is �(�� − 1��
	 �


�� � ����
	 � ��
� � 
	�. 

Conclusion 3: When �� � �	  and 	� � 	 ��1 � ���
	 �

��
��/	��1 � ����
	 � 
���, the auditor chooses a complex 

audit and the bad official claims to be a good official. 

b. When β � ���	�
� � ��/��	�

� , the auditor chooses a 

simple audit. Then, the benefit to a bad official of claiming to 

be a good official is �	�
� � 
	 � 
�� � �1 � �	��
� �

�
	 � �
��. The benefit of admitting being a bad official is 


� � 
	 . The difference between these two equations is 

���	 � 1��
	 � 
�� � ���	
	 � �	
� � 
	�. 

 
Figure 1. Decision tree. 

Table 1. Analysis of the Tripartite Game Benefits without CESS. 

Strategic combination Local government official Auditor Whistle-blower 

1 
�  �� � �  ��  

2 
�  ��  ��  

3 
� � 
	 � 
�  �� � �  ��  

4 
� � 
	 � 
� � 

  �� � � � �	  �� � �	 � ��  

5 
� � 
	 � 
�  �� � � � �	  �� � ��  

6 
� � �
	 � �
�  �� � � � ��	  ��  

7 
� � 
	 � 
�  ��  ��  

8 
� � 
	 � 
� � 

  �� � �	  �� � �	 � ��  

9 
� � 
	 � 
�  �� � �	  �� � ��  


 
� � �
	 � �
�  �� � ��	  ��  

Table 2. Analysis of the Tripartite Game Benefits with CESS. 

Strategic combination Local government official Auditor Whistle-blower 

1 
�  �� � �  ��  

2 
�  ��  ��  

3 
� � 
	 � 
�  �� � �  ��  

4 
� � 
	 � 
� � �

 � �1 � ���
  �� � � � �	  �� � ��	 � �� � �1 � ���
  

5 
� � 
	 � 
�  �� � � � �	  �� � ��  

6 
� � �
	 � �
�  �� � � � ��	  ��  

7 
� � 
	 � 
�  ��  ��  

8 
� � 
	 � 
� � �

 � �1 � ���
  �� � �	  �� � ��	 � �� � �1 � ���
  

9 
� � 
	 � 
�  �� � �	  �� � ��  


 
� � �
	 � �
�  �� � ��	  ��  
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Table 3. Definition of Symbols. 


�  The benefits to good officials under normal conditions. 


	  The cost to local officials when the local officials is identified as a bad official by the auditor. 


�  Reputation loss caused by local leader’s ‘unfaithful behaviour’. 



  
Improvement in local official’s utility from suppressing whistle-blower (for example, by suppressing the information reported by the 
whistle-blower and reducing the number of whistle-blowers). 

�  The probability of detecting bad officials. 

�  The probability a local official successfully suppresses whistleblowing under CESS. 

��  Environmental benefits to potential whistle-blower under normal conditions. 

�	  Whistle-blower’s personal loss due to reporting the environmental breach. 

��  Whistle-blower’s benefits (for example, tangible benefits or intangible achievement). 

�
  Whistle-blower’s rewards from CESS. 

��  The income of the auditor for providing service. 

�  The additional costs of conducting a complex rather than a simple audit. 

�	  Auditor’s loss due to audit failure. 

 
Conclusion 4: When �� < �	  and � > 	 [(1 − �	)
	 −

�	
�]/	[(1 − �	)(
	 + 
�)], the auditor chooses a simple 

audit and the bad official claims to be a good official. 

4.2. Scenario 2: There Is a CESS 

Similar to the Scenario 1 analysis, it is known from Table 

2 that when there is a CESS, the benefit to the local official 

of suppressing the whistle-blower is	
� − 
	 − 
� + �

 −
(1 − �)�
 and the benefit to the official of not suppressing 

the whistle-blower is 
� − 
	 − 
�. It is obvious that when 

�

 > (1 − �)�
 , the local official suppresses the 

whistle-blower. If the local official suppresses the 

whistle-blower, the benefit of whistleblowing is �� − ��	 +

�� + (1 − �)�
 . The benefit to not whistleblowing is �� . 

Therefore, when −��	 + �� + (1 − �)�
 > 0, the informant 

chooses to be a whistle-blower; otherwise, the informant 

chooses to not be a whistle-blower. If the local official does 

not suppress, the benefit of whistleblowing is �� + �� and 

the benefit of not whistleblowing is still ��. In this case, the 

informant chooses to report. Therefore, the following 

conclusions can be drawn. 

Conclusion 1: When � > �
/(

 + �
) and � < (�� +

�
)/(�	 + �
), {suppression, whistleblowing} is the Nash 

equilibrium of the game between the local official and the 

informant. 

Conclusion 2: When � > �
/(

 + �
)  and � > (�� +

�
)/(�	 + �
) , {suppression, non-whistleblowing} is the 

Nash equilibrium of the game between the local official and 

the informant. 

Conclusion 3: When � < �
/(

 + �
), {no suppression, 

non-whistleblowing} is the Nash equilibrium of the game 

between the local official and the informant. 

Similarly, due to information asymmetries, the auditor 

cannot accurately determine the official’s conduct. She can 

only decide whether to adopt a complex auditing procedure 

or a simple auditing procedure according to prior experience. 

Hence, the analysis of the game process between the local 

official, auditor and whistle-blower is as follows. 

i. When � > �
/(

 + �
) and � < (�� + �
)/(�	 + �
), 
{suppression, whistleblowing} is the Nash equilibrium of the 

game between the local official and the informant. 

In this case, the benefit to the auditor of choosing a 

complex audit is �(�� − �) + (1 − �)��(�� − �) +
(1 − �)(1 − ��)(�� − � − �	). The benefit of selecting a 

simple audit is ��� + (1 − �)�	�� + (1 − �)(1 −

�	)(�� − �	). The difference between these two equations is 

(1 − β)�	(�� − �	) − �. Let �� − �	 = ��. We can conclude 

that if β < (�	�
� − �)/�	�

� , the auditor will choose a 

complex audit; otherwise, she selects a simple audit. 

a. When 	β < (�	�
� − �)/�	�

� , the auditor chooses a 

complex audit. In this case, the benefit to a bad official of 

claiming to be a good official is ��(
� − 
	 − 
�) +
(1 − ��)	[(
� − 
	 − 
� + �

 − (1 − �)�
)]]. The benefit 

of admitting to being a bad official is 
� − 
	 . The 

difference between these two equations is �(1 − ��)(

 +
�
) − (

 + �
 − ���
). 

Conclusion 1: When � > �
/(

 + �
) ， � < (�� +

�
)/(�	 + �
)  and � > 	 [
� + (1 − ��)�
]/	[(1 − ��)(

 +

�
)], the auditor chooses a complex audit and the bad official 

pretends to be a good official. 

b. When β >
���

 !"

���
 

`, the auditor chooses a simple audit. 

In this case, the benefit to a bad official of claiming to be 

good official is �	(
� − 
	 − 
�) + (1 − �	)	[(
� − 
	 −


� + �

 − (1 − �)�
)]. The benefit of admitting to being a 

bad official is 
� − 
	. The difference is �(1 − �	)(

 +
�
) − (

 + �
 − �	�
). 

Conclusion 2: When � > �
/(

 + �
) ， � < (�� +

�
)/(�	 + �
)  and � > 	 [
� + (1 − �	)�
]/	[(1 − �	)(

 +

�
)], the auditor chooses a complex audit and the bad official 

claims to be a good official. 

ii. When � > �
/(

 + �
) and � > (�� + �
)/(�	 + �
), 

{suppression, non- whistle-blowing} is the Nash equilibrium 

of the game between the local official and the informant. 

In this case, the benefit to the auditor of a complex audit is 

�(�� − �) + (1 − �)��(�� − �) + (1 − �)(1 − ��)(�� −
� − ��	) . The benefit of a simple audit is ��� + (1 −

�)�	�� + (1 − �)(1 − �	)(�� − ��	) . The difference 

between the two is (1 − β)��	(�� − �	) − �.	Let �� − �	 =
�� . When β < (��	�

� − �)/��	�
� , the auditor chooses a 

complex audit; otherwise, she chooses a simple audit. 

a. When β < (��	�
� − �)/��	�

� , complex auditing is 

chosen. In this case, the benefit to a bad official of claiming 

to be a good official is ��(
� − 
	 − 
�) + (1 − ��)(
� −

�
	 − �
�). The benefit of confessing to be a bad official is 


� − 
	. The difference between these two is	�(�� − 1)(
	 +


�) + (−��
	 − ��
� + 
	). 

Conclusion 3: When � > �
/(

 + �
) ， � > (�� +

�
)/(�	 + �
)  and � > 	 [(1 − ��)
	 − ��
�]/	[(1 −

��)(
	 + 
�)], the auditor chooses a complex audit and the 
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bad official claims to be a good official. 

b. When β > (��	�
� − �)/��	�

� , the auditor chooses a 

simple audit. In this case, the benefit to a bad official of 

claiming to be a good official is �	(
� − 
	 − 
�) + (1 −

�	)(
� − �
	 − �
�). The benefit of admitting to be a bad 

official is 
� − 
	 . The difference between the two is 

�(�	 − 1)(
	 + 
�) + (−�	
	 − �	
� + 
	). 

Conclusion 4: When � > �
/(

 + �
) ， � > (�� +

�
)/(�	 + �
)	and	� > 	 [(1 − �	)
	 − �	
�]/	[(1 −
�	)(
	 + 
�)], the auditor chooses a simple audit and the bad 

official claim to be a good official. 

iii. When � < �
/(

 + �
) , {no suppression, 

non-whistleblowing} is the Nash equilibrium of the game 

between the local official and the informant. 

In this case, the benefit to the auditor of a complex audit is 

�(�� − �) + (1 − �)��(�� − �) + (1 − �)(1 − ��)(�� −
� − �	). The benefit of selecting a simple audit is ��� +
(1 − �)�	�� + (1 − �)(1 − �	)(�� − �	) . The difference 

between the two equations is (1 − β)�	(�� − �	) − �. Let 

�� − �	 = �� . When β < (�	�
� − �)/�	�

� , the auditor 

performs a complex audit, and vice versa. 

a. When β < (�	�
� − �)/�	�

� , the auditor adopts a 

complex auditing procedure. In this case, the benefit to a bad 

official of claiming to be a good official is 
� − 
	 − 
�. 

The benefit of admitting being a bad official is 
� − 
	. 

If	
� − 
	 − 
� < 
� − 
	, a bad official admits being a bad 

official. 

b. When β > (�	�
� − �)/�	�

�, the auditor adopts a simple 

auditing procedure. In this case, the benefit to a bad official 

of claiming to be a good official is 
� − 
	 − 
� . The 

benefit of admitting being a bad official is 
� − 
	. Because 


� − 
	 − 
� < 
� − 
	, a bad official admits being a bad 

official. 

4.3. Model Analysis Conclusion 

We compare the two scenarios under different conditions. 

In addition to the presence of a CESS, the whistle-blower’s 

behavioural choice is key to explaining the changes in the 

game’s equilibrium. 

i. Local Government officials 

According to Scenario 1, when 

 > 
�/(1 − �	), the 

local official chooses to lie; that is, a bad official claims to be 

a good official. In Scenario 2, if the local official suppresses 

the whistle-blower and � > 	 [
� + (1 − ��)�
]/	[(1 −

��)(

 + �
)], the local official also chooses to lie. If the 

local official cannot suppress the whistle-blower, he behaves 

honestly, admitting being a bad official. The first formula can 

be rearranged to obtain 1 − �	 > 
�/

  and the second 

formula can be rearranged to obtain 1 − �� > 
�/(�

 +

��
 − �
) . Comparing the two formulas shows that the 

presence of a protection system increases the effects of µ 

and	�
. 

If 

 > � > �
/(

 + �
)  and (1 − ��) ∈ (
�/

, 
�/

(�

 + ��
 − �
) , adding the whistle-blower protection 

mechanism makes the official act honestly. The system 

protects whistle-blowers from harassment and encourages 

them to provide useful information to central environmental 

supervisors and auditors to be used in environmental audits. 

Local officials are disciplined to act honestly because the 

costs of lying are higher than the cost of cooperating. 

When 

 > �
/(

 + �
) > � , we can see that a local 

official who originally cheated in the audit process is 

disciplined to act honestly after the introduction of the 

whistle-blower protection mechanism. 

ii. Local resident / whistle-blower 

Comparing the analyses of Scenarios 1 and 2 shows that 

the appointment of central environmental supervisors and the 

establishment of a whistle-blower protection system changes 

the behaviour of the whistle-blower due to the addition of the 

µ factor. 

If other conditions remain unchanged and � < (�� +

�
)/(�	 + �
), local officials find it too costly to suppress the 

whistle-blower due to the presence of the whistle-blower 

protection mechanism. If �	  remains unchanged, the 

informant finds it beneficial to blow the whistle and report 

the environmental issue. 

iii. Auditors 

Local officials are disciplined to act honesty due to the 

presence of a CESS, which reduces the information 

asymmetries between the local official and the auditor. It thus 

reduces audit costs because the auditor can adopt a simple 

audit procedure instead of a complex one. Due to the 

appointment of central environmental supervisors, the 

probability of detecting audit failure increases, increasing �	. 

The increase in �	  causes (�	�
� − �)/�	�

�  to rise. From 

the previous analysis, it is known that (�	�
� − �)/�	�

� is 

the basis for the auditor’s audit strategy. The increase in 

(�	�
� − �)/�	�

�  can be interpreted as a change from a 

simple audit to a complex audit by the auditor. 

The above analysis shows that under a CESS, the audit 

strategy depends on the potential losses anticipated from a 

possible audit failure detected by other stakeholders. 

Therefore, we can make the following presumption: with the 

establishment of the CESC and the introduction of the 

whistle-blower protection system, government auditors 

attribute more importance to their reputation and credibility. 

The tendency to conduct complex audits and the increasing 

intensity of verification helps auditors reduce the risk of audit 

failure. The analysis also shows that audit failures have a 

negative impact on the credibility and reputation of 

government audits. 

5. Conclusions 

The appointment of central environmental supervisors 

shows the Chinese government’s resolve to environmental 

protection. Different parties participate and interact with each 

other in the tripartite game, setting up a cooperative 

environmental governance system. In this system, local 

officials are incentivised to fulfil their environmental 

responsibilities, whistle-blowers are keen to report violations 

without fear of harassment and auditors provide a quality 

assurance service with reduced audit failures. The game 

analysis confirms the impacts of whistle-blowers’ 

behavioural choice on local officials and auditors. They 

discipline local officials to act honestly and urge auditors to 
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adopt detailed audit procedures to reduce audit failures. This 

ultimately achieves the goal of cooperative environmental 

governance. 

Our analysis has practical political implications. First, the new 

environmental initiatives have fundamentally changed the 

environmental supervision system. Environmental supervision is 

not new in China and has been set up at different levels of 

government, including the central, provincial, municipal, county 

and even village levels (China Daily, 2017). Regional 

supervision centres have been set up as pilot centres since 2002 

and spread across China in 2008. However, environmental 

supervision was viewed as symbolic before the initiative 

proposed by the 18
th
 Chinese Congress Assembly [36]. Local 

governments were responsible for supervising themselves; in 

many cases, the local government acted as a player and referee 

simultaneously. Obviously, the old supervision system lacked 

independence. It is not difficult to find examples of local 

governments collaborating with local enterprises [37]. Local 

governments need local enterprises to contribute to a higher 

local GDP for political motives and local enterprises need 

government assistance to generate profits. Local governments 

acted as a protective umbrella for polluting enterprises before 

central supervisors came to visit. Indeed, environmental 

supervision has become a game of hide-and-seek. The close 

relationship between local environmental supervision and 

enterprises meant that environmental audits could not be 

performed effectively and therefore created potential 

environmental audit failures. The strengthening of the 

supervision system by the central government makes local 

officials account for environmental underperformance. The 

CESC plays a key role in implementing environmental 

responsibility and the punishment of thousands of local officials 

for failure to fulfil their environmental responsibilities shows the 

public that central supervisors are not toothless regulators
4
. Over 

the past two years, central environmental protection supervisors 

have achieved remarkable results in promoting local 

governments’ environmental performance and intensifying 

rectification efforts. 

Second, CESC should be normalised and legalised to 

incorporate a whistle-blower protection system considering 

China’s unique characteristics. One of the important 

responsibilities of CESC is to protect whistle-blowers who 

bypass the local government and come directly to the central 

supervisors, who are higher in the governmental hierarchy 

than local officials. CESC is a direct agency established by 

the State Council. The key central supervisors can be senior 

officials in the CCDI, the highest internal control institution 

of the Communist Party. The CCDI is tasked with enforcing 

internal rules and regulations and combating corruption and 

malfeasance at all levels of government. CESC and CCDI 

officials have power over the local environmental 

department
5
. This enables them to independently protect 

                                                   
4

 Source: 

https://www.npr.org/sections/parallels/2017/10/23/559009961/china-shuts-down-t

ens-of-thousands-of-factories-in-unprecedented-pollution-crack 
5
 Source: http://english.mofcom.gov.cn/column/services.shtml 

whistle-blowers from local harassment after reporting local 

environmental issues. 

Third, departure audits of outgoing local officials should 

be linked with public awareness and social media supervision 

[38]. Increasing public awareness encourages local 

informants to provide useful information that CESC cannot 

reach otherwise. Social media can also act as a channel for 

publishing the latest developments in environmental issues. 

Government auditors should keep the channel open for local 

whistle-blowers and increase audit credibility to attract 

timely information. With the help of whistle-blowers, 

environmental auditors can access useful information to 

conduct a more detailed audit. 
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