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A B S T R A C T

Central Environmental Inspection (CEI) is a particularly important innovative strategy in the transition of en-
vironmental governance in China. The first round of CEI for all provincial regions in mainland China has been
finished by the end of 2017, but its actual performance remains to be seen. In this study, a multi-dimensional
index system was developed under the framework of Balanced Scorecard. Using the content analysis method, we
comprehensively evaluated the performance of CEIs in all provinces inspected from the perspectives of target
achievement, local rectification, direct effect, and social involvement. The results indicate that CEI has made
encouraging progress in the area of environmental governance and the accumulated experiences of the in-
spections in the early stage greatly boosted the subsequent performance of CEIs. The provincial performance of
the central region was significantly higher than that of other regions. For target achievement, the focal points has
been basically realized. Despite some neglect of CEI feedback, local environmental governance is experiencing a
promising shift from passive to active in general. For social involvement, the CEI has not only promoted the
awakening of public environmental consciousness, but also driven public participation in environmental pro-
tection. It is notable that the implementation of environmental co-responsibility between Party and govern-
mental officials needs to be further improved. In addition, the shortcomings of each province were identified as
well and policy recommendations for existing problems were offered to guide future optimization of local en-
vironmental governance and CEI practice.

1. Introduction

China's environmental inspection entered a new era in 2015 (Gao
and Fu, 2017). On Jun 1, a trial version of the Environmental Inspection
Working Plan was approved by the Central Reform Leading Group. The
document emphasized that both the Communist Party of China (CPC)
committees and governments should take responsibility for environ-
mental protection when performing their duties (Ge et al., 2016b),
which symbolized the beginning of environmental inspections covering
“party, governments and enterprises”. In January 2016, the Central
Environmental Inspection (CEI) Team was founded and stationed in
Hebei, a province with serious environmental problems. Four sets of
CEIs subsequently followed. By the end of 2017, all provincial regions
in mainland China had been inspected.

Compared with other strategies, CEIs have led to actions that are
unprecedented in their rigor. By the end of October 2017, 18,419
governmental officials and enterprises' leaders had been formally in-
terviewed with environmental issues. 103,081 public complaints have
been promptly resolved, which are nearly one fifth of those in 2017

(Ministry of Ecology and Environment of People’s Republic of China,
2018). Unprecedented punishment followed, with 1,527 violators de-
tained and 18,040 officials severely penalized. Punishments were le-
veled on officials not only from environmental protection sectors but
also from other entities, such as the Development and Reform Com-
mission and state-owned enterprises (Ministry of Ecology and
Environment of People’s Republic of China, 2018).

Theoretically, under the decentralization system with Chinese
characteristics, although the central government maintains the political
authority over environmental planning, the vast majority of funda-
mental enforcements and responsibilities have been decentralized to
local governments (Heberer and Senz, 2011; Jiang and You, 2016;
Zhang, 2017). Driven by the “promotion tournament”, local govern-
ments tend to promote economic development by deregulation, collu-
sion or even becoming violator themselves (Zhou, 2007; Qi and Zhang,
2014; Pu and Fu, 2018). Theories related to “regulation within gov-
ernment” (James, 2000) can provide theoretical guidance for various
environmental inspections. Numerous studies confirmed that strength-
ening inspection and punishment can promote local governments’
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implementation of environmental regulation (Pan et al., 2015; Tang
et al., 2016). Accordingly, providing unambiguous incentives to local
governments by strengthening environmental inspections of local gov-
ernance are essential (Wu et al., 2017).

Inspection systems have been implemented widely around the world
for different goals. For example, Russia, USA, France have applied them
to land, agriculture and heritage protection (Wang et al., 2015; Weng
et al., 2016). In China, it has been explored for a long time. Its ex-
periences with disciplinary inspection and supervision, land inspection,
and police supervision have built foundations for its application in
environmental protection (Ge et al., 2016b). The land inspection system
was proved significantly effective at enhancing law enforcement
(Zhong, 2011), curbing violations (Lv et al., 2012; Tan et al., 2013;
Zhong et al., 2014) and reducing the loss revenue from state-owned
land (Peng et al., 2012).

Inspection systems for environmental protection is continuously
improving, contributing to the improvements of enterprises' compliance
and environmental quality (Zhang et al., 2018). Before 2006, en-
terprises were the major foci of inspection. Environmental departments
usually urged the illegal enterprises to correct their violations within a
limited time (Chang and Wang, 2016). However, its effect was seriously
affected by local protectionism, because pollution enterprises were the
primary sources of local revenues (Zhang et al., 2018). In order to solve
it, six regional environmental protection supervision centers were es-
tablished and have played important roles in haze event emergencies
(Ge et al., 2016a). However, these centers lack adequate authority
which remains a controversial issue for them to fulfill their mission
(Shang, 2014). With the development of official interviews organized
by the former Ministry of Environmental Protection in China (MEP),
inspections of governments were gradually emphasized. However,
limited by the vertical and horizontal relationship in China's multi-level
governance and the neglect of managerial duties of local Party com-
mittees (Liu et al., 2012), environmental inspections were still in-
evitably interfered by provincial governments (Chen, 2017).

To overcome the limitations of conventional practices, the CEI Team
is established under the leadership of the former MEP, with the parti-
cipation of the CPC Central Commission for Discipline Inspection and
the Organization Department of Central Committee of the CPC.
Representing the CPC Central Committee and State Council, CEI is
endowed with higher authority (Gao and Fu, 2017) and thus more
capable of solving the perennial local protectionism. The multi-sectoral
composition allows it extricate itself from the single perspective of the
environment, and examine local environmental governance from a
broader perspective. Unlike previous inspections, not only provincial
governments and relevant departments but also provincial Party com-
mittees are inspected. The Party committee's duty on local environ-
mental protection is unprecedentedly enhanced (Weng et al., 2017).

The procedures of their work are documented in detail, including
preparation, stationing, report writing, feedback, transferring, rectifi-
cation and filing. The stationing usually last for one month and can be
divided into three stages: provincial-level inspection, municipal-level
inspection, and targeted supplementary inspection. Feedbacks from the
CEI Team are formed into standardized official documents, which re-
quire the inspected provinces to respond accordingly within 30 week-
days. As a vital basis for assessment of leading bodies and cadres (Ge
et al., 2016b), the inspection results can incentivize local Party com-
mittees and governments to enhance environmental protection. The
rectification plans are compulsorily made public. Its implementation
will be checked in the following round of CEI. By the end of 2018, 20
provinces have been inspected by the CEI Team for a second time.

Numerous studies have evaluated the performance of other in-
spections, providing references for those of CEI. Econometric models,
such as Ordinary Least Square model, are broadly employed in em-
pirical studies of the specific impacts of inspection. Unfortunately, these
methods depend heavily on panel data for years, which limits their
applicability to the newly established CEI. For a comprehensive

evaluation, much effort has been dedicated to the application of Delphi
method, Analytic Hierarchy Process (AHP), membership analysis (Fan
et al., 2012; Ran et al., 2014; Wei, 2014). The Balanced Scorecard
(BSC), an excellent tool for strategic performance evaluations, has
evolved and is now being used for performance evaluations of inspec-
tions (Fan et al., 2012; Yu, 2016). With the advantages of combining
financial and non-financial perspectives, internal and external evalua-
tions, and short-term and long-term goals, BSC provides a good fra-
mework for the comprehensive evaluation of CEI performance.

This study developed a multidimensional index system for CEI
evaluation under the framework of BSC. Based on the data derived from
two types of official documents through content analysis, the proposed
index system was implemented in all 31 provinces inspected to evaluate
the actual performances of CEI at provincial level. Unlike previous
studies, our study is the first to quantitatively evaluate the performance
of CEI. It will enlighten China on future optimization of not only local
environmental governance and CEI, but also inspection practices in
other fields. Moreover, as the largest developing country with serious
environment problems, the case in China is globally relevant, which can
provide more experience for other developing or transitioning econo-
mies.

2. Methodology

2.1. Background of the Balanced Scorecard

The Balanced Scorecard was first developed by Kaplan and Norton
(1992), and then widely used as a strategic management tool for per-
formance evaluation in business and public sectors. Unlike the tradi-
tional index system that only considers financial criteria, the BSC
concretizes organizational goals and strategy implementation into 4
measurable and operable dimensions of metrics: customer, internal
business, innovation and learning, financial (Kaplan and Norton, 1992;
Lawrence and Sharma, 2002; Bhagwat and Sharma, 2007).

It is originally the most popular performance management tool in
various industries (Figge et al., 2010), such as oil (Kaplan and Norton,
2000), manufacturing (Quezada et al., 2018), and food and beverage
(Junior et al., 2018). In addition to conventional enterprise perfor-
mance evaluations, more and more BSC models focused on sustain-
ability (Figge et al., 2010; Junior et al., 2018) and supply chain man-
agement (Bhagwat and Sharma, 2007; Bhattacharya et al., 2014) have
been proposed by adjusting the original framework to address social
and environmental considerations. With the rapid development of New
Public Management, many governments have shifted their value or-
ientations to fulfill governmental responsibilities based on market de-
mand and the interests of the public. The BSC has already been used in
public sectors and government strategies in developed countries, such
as Italy (Maran et al., 2018), Britain (Mcadam and Walker, 2010), New
Zealand (Griffiths, 2003), Australia, Germany and France, and its ap-
plications to the governance of developing countries are also being
explored (Gao et al., 2018).

The BSC method is appropriate for performance evaluation of CEI
from both theoretical and practical aspects. Theoretically, the features
of the CEI are consistent with those of BSC. Firstly, CEI has specific
work targets, which are core of its evaluation, and correspond to BSC
framework (the implementation of organizational goals and strategy).
Secondly, CEI is concerned with not only achievement of long-term
targets (e.g., environmental quality improvements) but also timely re-
solution of emergent environmental issues and drivers behind (e.g.,
policy implementation, accountability mechanism). Taking both in-
tuitive financial situation in the short-term, and the driving factors such
as employees’ execution and innovation ability in the long-term into
consideration, BSC supports the synchronous evaluation of long-term
and short-term goals, external phenomena and internal driving forces.
In addition, from the perspective of stakeholders, CEI is not a project
solely within governments and enterprises; special attention has been
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paid to feelings and feedback of masses. While traditional BSC also
takes internal operation process and feedbacks from external stake-
holders into account (Butler et al., 1997). At practical level, BSC has
been successfully applied in other similar practices evaluation in China,
such as land supervision and inspection (Fan et al., 2012; Yu, 2016).

2.2. Central Environmental Inspection Index (CEII) system

A BSC-based CEI Index system was devised to systematically eval-
uate the performance of the first round of inspections in 31 provinces
(except for Hong Kong, Macao and Taiwan) according to its major
works and priorities. The major works of it include examining the im-
plementation of Party and state environmental policies, the handling of
serious environmental issues and the performance of environmental
protection duties by provincial Party committees and governments.
Table 1 lists the priority works for inspections.

In the adjusted BSC, the major works of the inspections are the
strategic targets as defined under the original framework. The dimen-
sions of financial, internal business, innovation and learning, and cus-
tomer become target achievement, local rectification, direct effect and
social involvement, respectively (Fig. 1). Table S1 shows the fifteen
specific indicators selected.

The aim of Target Achievement Index (TAI) is to evaluate the most
intuitive output of the inspection, i.e., the identification of issues re-
lated to CEI's focal points, which are summarized from the its inter-
related major works and priorities. Firstly, based on public choice
theory (Quirino, 2018), one of the focal points is to review the im-
plementation of national environmental protection decisions. Secondly,
social contract theory (Binmore, 1994) holds that protecting public
rights and interests is one of the government's major responsibilities.
Thus, the CEI Team should prioritize the rectification of environmental
problems affecting the masses. Thirdly, to reduce transaction costs
(Garrick et al., 2018), inspectors attach great importance to the

treatment of regions with deteriorating environmental quality.
Fourthly, the officials have their own motivations, the absence of in-
spection and restriction may result in negligence, inaction or even re-
fusal to perform their duties. Inspecting the omissions and chaos of
local authorities is also considered a focal point. Besides, effective in-
centives and accountabilities are capable of ensuring the fulfillment of
government duties (Camerer and Ernst, 2006). Accordingly, CEI is de-
voted to promoting the operation of several important mechanisms to
improve the performance of public sectors on environmental protection
(e.g., co-responsibility between Party and governmental officials,
double duties for all departments and serious accountabilities). The five
specific indicators of TAI (from T1 to T5) are the proportion of issues
related to the above five focal point on the rectification list respectively.

The Local Rectification Index (LRI) reflects the provincial internal
implementation of the inspection results. Identifying the most pressing
problems is only the first step of CEI. However, the final performance of
this strategy is tightly associated with local rectifications. The in-
dicators of LRI incorporate three important attributes: completeness,
meticulousness and self-consciousness. Whether feedback from CEI
Team has been fully responded to is the most basic criterion for eval-
uating local rectifications. In this study, the proportion of feedback
words mentioned on the provincial rectification list characterizes the
completeness. Meticulousness reflects the level of detail in responding
to feedback from CEI and can be partly revealed by the average number
of specific tasks decomposed from one feedback problem on the pro-
vincial rectification list. Apart from the passive rectification com-
manded by the inspectors, many provinces have presented plenty of
self-requirements that demonstrate their conscious efforts to rectify
problems by means of greater efforts, higher standards, and stricter
requirements. To ensure the data comparability of different provinces,
we adopt ratio of self-imposed demands to inspectors’ list of feedback
problems on the rectification list.

The Direct Effect Index (DEI) demonstrates the short-term

Table 1
Priorities of the first round of CEI in China.

No. Priority work

1 Focusing on the resolution of environmental issues that are of major concern to the central authorities with strong resentment among the masses and adverse social impact
2 Monitoring progress in regions with deteriorating environmental quality
3 Accelerating the rectification of environmental problems that affect the masses
4 Inspecting environmental protection performance of local Party committees and governments
5 Promoting the implementation of vital mechanisms (ensuring that both Party committees and governments are held accountable and that officials take responsibility for

environmental protection when performing their duties)

Fig. 1. The framework of the BSC-based CEII system.
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improvement of environmental protection actions in each province. The
selection of DEI indicators also refers to the focal points of the in-
spections. First, public welfare must be the governments’ highest
priority when wielding public power (Binmore, 1994). Second, the high
transaction costs remain a large obstacle to intergovernmental co-
operation, resulting in serious environmental pollution at provincial
boundaries (Garrick et al., 2018). Represented by average time pro-
posed in the rectification list (D1 and D2), the efficiencies of rectifying
issues related to the above two aspects approximately represent the
direct effect of accelerating the resolution of environmental problems
affecting the masses and monitoring the treatment in transboundary
areas. In addition, according to the principle of combining authorities
and responsibilities, clarifying the distribution of authorities and re-
sponsibilities is the basis for achieving good environmental governance
(Liang and Langbein, 2015). As the focal point of ecological civilization,
the implementation of co-responsibility of the Party and governmental
officials, double duties for all departments and serious accountabilities
are of great importance for the first round of inspections. D3, D4 and D5

denote the local performance of the three aforementioned mechanisms
respectively.

The Social Involvement Index (SII) is regarded as the index of cus-
tomer feedback on CEI, i.e., to what extent the masses, enterprises,
media are influenced. For reasons of data availability, feedback from
corporations is not currently included. We introduce Baidu Index to
analyze its social impacts from both the public and media perspectives.
The long-term impact on public is estimated by the growth rate of
provincial Baidu Search Index for “environmental protection” six
months before and after the on-site inspection. While the Baidu Media
Index for “environmental protection” during the on-sited period, in-
dicates the media feedback, i.e., the attention attracted by the inspec-
tions.

2.3. Data source and processing

Two types of official documents are taken as the main data sources.
The Feedback from Central Environmental Inspector (FCEI) is a summary
of problems identified during the on-site inspection. All provinces are
required to respond within 30 weekdays. The Rectification List of
Provincial Government (RLPG) of all 31 provinces has been published.
With similar durations before publication, standardized structure and
strong authority, these two official documents guarantee the data
comparability and reliability of provinces inspected in different sets.
TAI data is obtained from RLPGs, while both FCEIs and RLPGs are
adopted in LRI and DEI calculations. Based on the content analysis
method (Spaltro, 1969; King et al., 2013), the quantification of official
documents (text encoding, cross-checking, data processing) is accom-
plished using MAXQDA. In particular, the proposed average rectifica-
tion time in D1 and D2 is determined with reference to the date of in-
spector's feedback. The time for the issues that have been corrected or
will be immediately optimized is recorded as zero. The number of
punished people in D5 is adjusted by a weighting method (weighting 3,
2, 1 for numbers of people arrested, accountable and interviewed).

As the data source of SII, Baidu Index is a database with massive
netizen behavior records, and has contributed to an abundance of re-
search (He et al., 2018; Li et al., 2018). Among various modules, Search
Index indicates netizen's levels of concern about a given topic by
weighted summing of related keyword search frequencies. Through the
statistics of keyword in the news, Media Index characterizes the level of
media attention (Baidu, 2018). However, the spatiotemporal differ-
ences may result in differences in the background values of social at-
tention. To address this concern, S1 calculates the growth rates of
Search Index, while S2 introduces last year's monthly average Media
Index as background value. Moreover, with the development of social
economy, the public awareness of environmental protection has gra-
dually improved, which will contribute to the improvement of atten-
tion. To avoid this interferences, S1 subtracts the growth rate in the

same period last year.
Referring to previous research (Yu, 2016) and the “equal-im-

portance” principle of CEI and indicator selection in this study, our
evaluation adopts centesimal system and multilevel averaging
weighting method. The normalization methods for the positive and
negative indicators are as follows:
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where Xn p, k is the normalized value of indicator n for province k; xn p, k
is the original value of Xn p, k.

3. Results and discussion

The results show that CEI has greatly strengthened the national
environmental protection inspection and already made considerable
accomplishments owing to its higher level of authority compared with
previous approaches. The average provincial CEII is 81.77. Among the
four perspectives (Fig. S1), the TAI scored the highest, averaging 85.16,
which indicates that the objectives of the inspectors are basically at-
tained. Both LRI and SII are 82.16, illustrating that CEI has deepened
the environmental awareness of local Party committees, governments
and the public to some extent. As the average DEI is only 77.61, there is
still room for improvement in the specific process of environmental
protection.

Fig. 2a shows the enormous regional differences in the CEIIs. The
average CEII in central China scores 88.17, which is significantly higher
than those in other regions. While the average performances in east,
northeast and west China are approximately the same, which are 83.43,
81.56 and 81.35 respectively. Evaluation results of CEII in all the pro-
vinces inspected are detailed in Table S2. CEI has the best performance
in Guizhou, reaching 93.99. Ranking from 2nd to 6th, the CEIIs of
Shaanxi, Hunan, Anhui, Henan, and Hubei also exceed 90. As the pilot
province, Hebei lags far behind with a CEII of 60.23, due to insufficient
experience in identifying critical problems, improving local perfor-
mance and social participation. The scores of Guangxi and Inner
Mongolia are relatively low as well. For Inner Mongolia, as its SII score
is only 60.47, the propaganda work of inspectors should be strength-
ened through multiple media, thereby improving public environmental
awareness. Guangxi has the lowest DEI scores, illustrating the less-than-
ideal performance of local feedback. Therefore, their determination to
solve eco-environmental problems should be further strengthened.

For a specific province, the sub-index whose value is lower than the
corresponding all-province average with the lowest ratio to the average
level among all sub-indices, will be defined as its shortcoming. As
shown in Table 2, roughly one third of provinces take DEI as a short-
coming sub-index. Their ratios to the national average range from
36.12% to 95.30%. The shortcoming sub-index for Tibet, Sichuan,
Hebei, Jiangxi, Heilongjiang, Yunnan and Hainan are all SII, accounting
for 61.24%–99.51% of the average. Only 5 provinces take LRI and TAI
as their shortcoming sub-index. The above identifications of the
shortcoming sub-index for each province can provide a reference for
better inspection performance.

Comparisons between groups shows that the inspection perfor-
mance gradually improved over time (Fig. 2b). Hebei, inspected as a
pilot province in the first round of CEI, scores only 60.23. The inspec-
tion performances of eight provinces stationed in the first set are con-
siderably improved on the basis of the experiment, with an average CEII
increasing by 28.84%. Making greater progress, the average CEII of the
two subsequent groups reached 86.93 and 90.65, respectively. It
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denotes that timely and effective experience summaries have played an
active role in the subsequent inspections. However, compared with the
third group, the average performance of the last group has declined,
possibly because these provinces are mostly in undeveloped areas.

3.1. Target Achievement Index

The overall results of TAI indicate that the first round of CEI has
basically achieved the expected foci on the major works and priorities.
Focusing on problems of macroscopic, general, and urgent importance,

the CEI strived for breakthroughs in the focal points, including the
implementation of national environmental protection decisions, the
rectification of environmental problems affecting the masses, the
treatment of regions with deteriorating environmental quality, the
omissions and chaos of local authorities and the operation of important
mechanisms. The issues related to the above five points take up nearly
three quarters of the provincial rectification lists.

Comparing the proportion of problems related to the five focal
points (Fig. S2a), striking differences can be found. Great progress has
been made in inspecting the environmental performance of local Party
committees and governments, and promoting the implementation of
vital mechanisms such as “co-responsibility between Party and gov-
ernmental officials” and “double duties for all departments”. For all
provinces, the average proportions of governmental performance issues
and policy implementation issues in the rectification lists are 54.76%
and 38.60%, respectively. With comparatively low shares, environ-
mental quality and transboundary, and pressure transmission issues
account for 15.64% and 12.43% of the provincial lists on average.
However, environmental problems around the masses account for the
lowest proportion, at 5.50%. The difference in proportion may relate to
the type of issues.

The variation coefficient of provincial TAI at a relatively low level
demonstrates that the inspections are evenly applied. Predominantly,
the provincial TAI is between 75 and 100 (Fig. 3a). Evaluated at 57.08,
Hebei has the lowest TAI. The TAI of Inner Mongolia (62.80) and
Yunnan (67.58) are also at a relatively low level. Since all those pro-
vinces are pilot or were inspected during the first set, the unsatisfactory
scores are likely caused by insufficient experience and incomplete un-
derstanding of major works and priorities in the early stage of CEI. It is
noteworthy that from the perspectives of the five focal points, the

Fig. 2. Comparison of CEII between different provinces (a) and groups' average (b).

Table 2
Shortcoming sub-index for each province.

Province Shortcoming Proportion Province Shortcoming Proportion

Guangxi DEI 36.12% Yunnan SII 77.94%
Jilin DEI 64.69% Hainan SII 99.51%
Chongqing DEI 73.60% Shanxi LRI 81.14%
Qinghai DEI 73.72% Ningxia LRI 93.44%
Zhejiang DEI 76.30% Guizhou LRI 96.31%
Gansu DEI 80.16% Tianjin LRI 99.30%
Shanghai DEI 84.22% Jiangsu LRI 99.55%
Guangdong DEI 85.81% Inner

Mongolia
TAI 73.75%

Beijing DEI 86.61% Xinjiang TAI 80.35%
Liaoning DEI 93.99% Anhui TAI 86.06%
Fujian DEI 95.30% Shaanxi TAI 96.55%
Tibet SII 61.24% Shandong TAI 98.45%
Sichuan SII 62.86% Hunan / /
Hebei SII 63.12% Henan / /
Jiangxi SII 65.03% Hubei / /
Heilongjiang SII 69.26%
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proportions of problems identified in Guizhou and Ningxia all exceed
the national average, thereby their TAI score a perfect 100. In addition,
the TAIs of Hainan, Beijing and Guangdong are all above 95. The in-
spection work in the four advanced provinces can guide the constant
optimization of the institution.

3.2. Local Rectification Index

Turning to LRI, the evaluation results show that the CEI feedback
has been implemented completely and that local environmental gov-
ernance is undergoing a shift from passive to active.

In terms of completeness and meticulousness, the detailed responses
to CEI feedback have basically been actualized. A total of 1,335 specific
tasks were sorted out with corresponding corrective measures, re-
sponsible units and completion date according to the 113 feedback from
the inspection groups. In general, the average number of specific tasks
decomposed from a feedback problem is 12. The rectifications in
Chongqing and Anhui are significantly more detailed than the others,
with approximately 25 problems per feedback. Conversely, the L2 in
Fujian and Guangxi reached only half of the average. Thus, their me-
ticulousness needs to be improved. Most provinces responded to the
FCEI documents word for word. Only in six provinces are there pro-
blems that have not been addressed, which should be highlighted in the
reviews to ensure that inspection work is completed.

Meanwhile, from the perspective of self-consciousness, CEI has ac-
celerated the formation of endogenous drivers of local environmental
governance. Grasping the opportunities of CEI, the provincial autho-
rities have drawn inferences from the inspection feedback and made
self-corrections on environmental protection. In addition to feedback
from CEI, 628 self-imposed requirements were listed, accounting for
31.99% of the total.

The LRI, ranging from 65 to 100, reflects the implementation gap

between provinces (Fig. 3b). With immense efforts, Sichuan, Jilin, and
Anhui obtain full marks in LRI evaluation. While the issues listed in
Shanxi's FCEI are all responses to CEI feedback, and its self-require-
ments are not embodied. Of the 49 specific issues to be rectified in Inner
Mongolia, only two are added except for the central orders. The en-
vironmental governance of the two provinces is still in a passive mode
and their self-consciousness needs to be further enhanced.

Employing the number of tasks decomposed per feedback problem
and the ratio of self-imposed demands to feedback problems as the axes,
a two-dimensional coordinate system has been established at the center
of their average levels to classify the rectifications of the provinces
(Fig. 4a). Six provinces that didn't achieve a full response to the in-
spectors' feedback were excluded. Anhui, Jilin and Sichuan are out-
standing provinces with better performance in both dimensions. Among
the single-advantage provinces, Hubei, Guizhou, Shanghai and Shanxi
are confirmed as the leading rectification provinces, while Hunan,
Qinghai, Shaanxi, Zhejiang, Henan, Hainan, Tibet are identified as
provinces with higher self-consciousness on environmental governance.

3.3. Direct Effect Index

The results of DEI indicate that the first round of CEI has made
impressive achievements.

Compared to previous environmental supervision approaches, the
accountability systems have been greatly strengthened by CEI. Various
penalties have been imposed in accordance with national policies and
inner-party regulations (e.g., Environmental Protection Law of the PRC,
Administrative Supervision Law of the PRC, The Measures for the
Accountabilities of Ecological and Environmental Damage). By the time
FLPG were delivered, 4 officials were interviewed or accountable for
every five public complaints. Additionally, detention has been heavily
applied in the first round of inspections. The average number of people

Fig. 3. Target Achievement Index (a), Local Rectification Index (b), Direct Effect Index (c) and Social Involvement Index (d) in 31 provinces.
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arrested per hundred complaints is approximately 2.
The obstacles of conventional environmental governance caused by

multipart management, ambiguous distribution of authority and re-
sponsibilities, and insufficient cooperation have been overcome to some
extent, thereby promoting the establishment of an innovative mode of
governance with joint efforts from all relevant departments.
Approximately 20 provincial departments are considered responsible
for environmental protection in the provincial rectification lists.

Notably, the indicator for the frequency ratio of problems for which
municipal Party committees and governments are the responsible de-
partments (D3) is only 67.34, significantly lower than the others (Fig.
S2b). As a major innovation to promote ecological progress, environ-
mental co-responsibility between Party and governmental officials is
still a vulnerability of CEI, despite certain achievements.

The improvement effects of environmental protection work in
Shaanxi, Guizhou, Tibet and Shanxi put them ahead of others, with
DEIs higher than 95 (Fig. 3c). In contrast, Guangxi has the lowest DEI
(29.68). The absence of municipal Party committees in the responsible
departments reflects that the Party committee's duties in the field of
environmental protection are still unclear. The proposed average time
for rectification of public environmental issues there is as high as 764
days, which is the longest and twice the national average.

In particular, the implementation of accountability mechanisms
varies by province. Shaanxi shows the toughest sanctions, with 38 and
72 people being interviewed and held accountable per hundred com-
plaints, respectively. In Jiangxi, there is an arrest in one of every 20
complaints. However, the DEIs of four provincial-level municipalities
(Chongqing, Tianjin, Beijing and Shanghai) are all below 60.
Inadequate accountability and detention are not in accordance with
their orientations and public expectations.

Furthermore, as shown in Fig. 4b, the striking disparity in the per-
formance of “co-responsibility between Party and governmental offi-
cials” deserves special consideration. Party committees and govern-
ments have been given equal footing when allocating environmental
duties in more than half of the provinces. Only a few rectification
problems in Beijing, Gansu, Yunnan, Qinghai, Shanghai, Ningxia, and
Henan have been assigned to municipal-level Party committees, and the
frequency ratios of municipal Party committees and governments are
between 0.03 and 0.13. In Hebei, Guangxi and Jiangxi, municipal Party
committees are not regarded as responsible bodies in their rectification
lists. Moreover, Chongqing directly lists the names of specific cities as
responsible departments without further statements. To foster the en-
vironmental responsibility consciousness of multilevel Party commit-
tees and eventually form the scientific concept of political achievement,
the leading position of local Party committees in the transitional en-
vironmental governance system should be further affirmed in the
coming inspections.

3.4. Social Involvement Index

The results for the social involvement aspect demonstrate the ex-
cellent reputation of the first-round inspections. Regarding the public,
CEI has not only promoted the awakening of environmental awareness,
but also partly driven public participation in the field of environmental
protection. On the one hand, the average Baidu Search Index for “en-
vironmental protection” increased by 8.90% six months after the on-site
inspection. The average growth rate a year ago was −7.36%. On the
other hand, 104,447 public complaints were accepted during the
month-long stationing period, which is approximately 7 times greater
than the number reported via the hotline “12369” and official WeChat

Fig. 4. (a) Local Rectification matrix of provincial meticulousness and self-consciousness. (b) The implementation of “co-responsibility between Party and gov-
ernmental officials” in 31 provinces.
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account throughout 2015. The average numbers of cases gradually in-
creased with the increase in set numbers in general (Fig. S3), which are
1,637, 2,223 and 4,494 in the first three sets, respectively. Hence, early
inspections have made people recognize their government's determi-
nation to combat pollution and thereby earn their trust. However, the
number of cases reported in the last set differs considerably among
provinces. Public environmental awareness is still limited in Tibet,
Qinghai, Hainan, and Xinjiang, resulting in minimal public participa-
tion.

From the perspective of media, CEI has enjoyed a high media pro-
file. During the on-site stage, the “environmental protection” Baidu
Media Index rose by an average of 17%. To vividly describe the
strengthened law enforcement resulting from CEI, metaphors such as
“environmental storm” and “imperial commissioners” were used by
local newspapers.

With the largest coefficient variation among the four perspectives,
the evaluation results of SII in each province fluctuate between 47 and
100 (Fig. 3d). Scoring full marks, the social effects caused by the third
set of CEIs have set an example for the others. While in Hebei, Tibet and
Sichuan, the growth rates of the provincial Baidu Search Index are even
lower than those of the same period a year ago. Ultimately, they score
the lowest in the SII evaluation. Specifically, the low score in Tibet may
be due to its low internet penetration, qualified resource endowment
and relatively backward economy. For Hebei, as the first province to be
inspected, the scale effect of CEI has not yet been generated, which may
be the primary cause of its failure in SII. These provinces should place
more emphasis on publicizing the CEI's progress to ensure that the CEI
is seen as an innovation with appreciable achievements.

4. Conclusions and policy implications

Central Environmental Inspection is a critical issue under the in-
tegrated reform framework of promoting ecological progress. This
paper seeks to develop a comprehensive evaluation approach that leads
to a systematic quantification of CEI's actual performance in each
province, based on the major projects and priorities of this landmark
inspection in the history of environmental protection in China.

An adjusted BSC (CEII) is implemented for the first round of in-
spections. We found that due to the higher authority of CEI, periodic
progress has been made and the national environmental protection
inspection has been greatly strengthened, with accurate identifications
of problems that are consistent with expectations, positive rectifications
by local governments, effective settlements of persistent environmental
problems and accelerated public participation. From a regional per-
spective, the average performance of the central region is significantly
higher than those in other provinces. Taking the inspection time into
consideration, in general, the accumulated experiences of inspections in
the early stage greatly boosted the subsequent performance of CEI.

However, as the first comprehensive experiment of CEI in China, the
inspections from 2016 to 2017 are still under exploration, and several
problems persist, such as outstanding performance shortcomings in
some provinces, neglect of feedback, striking disparities in im-
plementing “co-responsibility between Party and governmental offi-
cials”, accountability intensities inconsistent with their positioning
public expectations in the 4 province-level municipalities, and in-
adequate social involvement in undeveloped regions. The main policy
recommendations are as follows.

First, a second inspection, characterized by scientific rigor and ef-
fectiveness, is of vital importance to answer this question: Is CEI only a
form of campaign-style governance or a continuous treatment? On the
one hand, the shortcomings identified for each province are important
for future inspections, according to which differentiated inspection
priorities should be set up. On the other hand, when reviewing the
rectification of local authorities, the CEI feedback ignored by some
provinces should be taken as the focal points to enable inspection
achievements.

Second, good environmental governance is the result of concerted
efforts of local Party committees, governments and various depart-
ments. As a fundamental innovation in the construction of environ-
mental responsibility system and an important requirement of CEI, the
“co-responsibility between Party and governmental officials” in 31
provinces shows striking disparities. Avoiding this problem requires the
Chinese central government to further strengthen the environmental
protection duties of local Party committees and governments in CEI
practices. By taking advantage of its authority, strong political pres-
sures and compulsory measures, the central government should build
local cadres to strengthen the sense of responsibility for environmental
protection and thus promote economic transformation and develop-
ment.

Third, extensive and in-depth public participation is a mainstay in
accelerating the prompt and effective resolution of problems that affect
the public. The transparency of CEI needs to be comprehensively im-
proved. On the one hand, drawing on the experiences of management
platforms for daily complaints, a more streamlined route should be
developed. Based on the characteristics of the times, the Chinese gov-
ernment should expand the channels for complaints by including online
reporting approaches such as WeChat and SINA Microblog into the
scope of its work to establish an inspection system with the joint par-
ticipation of society, thereby protecting the fundamental rights of citi-
zens. On the other hand, to enhance the deep understanding of the CEI's
achievements, the inspection results, especially the results of handling
tip-offs, should be made public promptly. In particular, public partici-
pation in less developed regions, such as Tibet and Xinjiang, should be
given more weight.

It must be stressed that the normalization of CEI requires continuous
and dynamic performance evaluations as basic guarantees. Quantifying
the long-term effects of CEI remains a challenging task, as the first
round of inspections have just ended. Due to the non-availability of
long-term data, the present CEII is dominated by short-term indicators.
Future research could use data such as improvements in environmental
quality and the compliance of corporations to realize a multi-time scale
evaluation that provides guidance for the continuous optimization of
the environmental inspection system in China.

Overall, CEI is a good practice of environmental governance in
China's transitional period, which can also provide experience for other
countries. For example, countries with similar political systems can
explore the establishment of environmental inspection system ac-
cording to local conditions. Based on the results of this study, regions
with better environmental performances are suggested as the pilots,
which will play a demonstration role in other regions.

Meanwhile, transparency of the whole process should be empha-
sized, so as to encourage public participation in environmental pro-
tection.

CEII serves as a useful tool for decision-makers in China, allowing
managers to evaluate the performance of CEI from various targets and
stakeholders, and also provides a reference for the evaluation of other
inspection systems. As for index construction, the BSC-based CEII fra-
mework, including target achievement, local rectification, direct effect
and social involvement, provides a replicable general framework for the
evaluation of similar institutions and policies in China, Russia, USA,
France etc. (Wang et al., 2015; Weng et al., 2016). In terms of data, the
acquisition of quantitative data is often a challenge for such studies.
The data collection and processing procedure of official documents in
this study can provide a new perspective for other researchers as well.
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