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ABSTRACT OF THE DISSERTATION 

 
 
 

The Politics of Poor Air Quality in Contemporary China 
 
 
 

by 
 
 

Steven Oliver 
 
 

Doctor of Philosophy in Political Science 
 
 

University of California, San Diego, 2014 
 
 

Professor Susan L. Shirk, Chair 
 

 
What can the issue of poor air quality in China’s rapidly growing urban centers 

teach scholars about politics in contemporary China and authoritarian regimes more 

generally? This dissertation argues that the answer is (surprisingly) quite a bit. To this 

end, the dissertation makes use of a wide range of original data and novel methods to 

offer insights from a recent campaign to improve ambient air quality in the province-

ranked municipality of Chongqing as well as recent episodes of abysmal air quality and 

resulting public outcry over ambient air quality monitoring and reporting standards into a 

number of ongoing scholarly debates. For example, do top-down accountability 
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institutions such as the Chinese Communist Party (CCP) cadre evaluation system through 

which leaders link the promotion of sub-national officials to quantitative indicators of 

their performance in office create perverse incentives for officials to manipulate these 

same indicators? If officials can indeed manipulate indicators, then is it possible for 

leaders to promote officials based upon their performance in office? Absent bottom-up 

accountability institutions like competitive elections and where leaders maintain 

substantial control over the media, who sets the public agenda and can the public agenda 

influence the policy agenda? The following chapters address these and related questions.
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CHAPTER 1: INTRODUCTION 

What can the issue of poor air quality teach scholars about politics in the 

contemporary People’s Republic of China? Moreover, what can it teach scholars about 

politics under authoritarian regimes more generally? These are the broad questions that 

motivate and unify the subsequent chapters of this dissertation. 

Although the thin, grayish-brown band that regularly floats just above the horizon 

of major urban centers like that of Beijing has long passed unnoticed and uncommented 

upon by urban residents, this is no longer true. Recent episodes of abysmal air quality and 

an unexpectedly vocal public response reveal the potential political dimensions of the 

issue of poor air quality. When dense smog descended on the national capitol of Beijing 

in October and November 2011, it provoked a significant outpouring of public criticism 

directed at local officials, skepticism over the reliability of government reported air 

quality information that grossly understated the severity of air pollution, and calls for 

leaders to reform national ambient air quality monitoring and reporting standards in line 

with international standards (Wong 2011).1 Just over one year later, dense smog returned 

once again to engulf Beijing as well as urban centers across China throughout January 

and February 2013 in what the international press has since coined the ‘Airpocalypse’ 

(Lim 2013). Public outcry arising from these and related episodes appear to have been the 

                                                
1 This was not the case a year prior when the U.S. Embassy in Beijing, in an apparent gaffe, publicly 
described abysmal air quality in the national capitol on 14 November 2010 as ‘crazy-bad’. The statement, 
based upon air quality monitoring data independently collected by the U.S. Embassy, resulted in immediate 
protest from Chinese state officials that resulted in a hasty retraction of the original statement (Watts 2010). 
This episode drew widespread international attention, but appears to have passed unnoticed and 
uncommented upon by Beijing residents. 
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catalysts for leaders to put in place public policies to address the menacing haze 

obscuring the horizon. 

 By the numbers, the estimated social welfare losses to the Chinese public from 

poor air quality as well as the drag that these costs impose on China’s development are 

staggering: According to Matus et al. (2012), the social-welfare losses resulting from 

poor air quality in 2005 were USD 112 billion, or a 5% annual loss of GDP. The 

authoritative 2010 Global Burden of Disease Study further estimates that poor air quality 

contributed to 1.2 million premature deaths and the loss of 25 million healthy years of life 

in 2010 alone (Yang et al. 2013). Although drawing on historical data, Chen et al. (2013) 

demonstrate that exposure to air pollution resulting from state policies originally put in 

place during the Mao era to provide public heating to the residents of urban centers in 

northern China contribute to an estimated loss of 2.5 billion life years of life expectancy, 

or an average of 5.5 years per person for the 500 million residents of northern China. 

 While the social welfare losses caused by poor air quality are large and demand 

public policy solutions to address this issue, what makes the issue of poor air quality 

political and that increasingly commands the attention of political leaders is the potential 

for this issue, if left unaddressed, to threaten social stability. On the one hand, it seems 

implausible that abysmal air quality in Beijing or other major urban centers could bring 

the public onto the streets in protest. Furthermore, it is unclear that any such protests 

would threaten the rule of incumbent leaders, or that such protests could destabilize the 

ruling Chinese Communist Party (CCP) regime.  

Yet on the other hand, environmental issues have increasingly become a cause of 

protest and a potential source of social instability that concerns leaders (Economy 2004, 
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2007). Aside from anti-Japanese protests, the largest protests by number of participants 

since the Tiananmen protests of 1989 have been related to public concerns over local 

environmental conditions. For example, protests against the placement and operation of 

paraxylene (PX) chemical plants in urban centers like Xiamen, Fujian province and 

Dalian, Liaoning province in 2007 and August 2011 drew and estimated 8,000-10,000 

and 10,000-70,000 protestors (Cody 2007; Watts 2011). Although both sets of protests 

were largely peaceful, more recent protests against PX plants in Maoming, Guangdong 

province in April 2014 turned violent and resulted in smaller, sister protests breaking out 

in major urban centers including Shenzhen and Guangzhou (Li 2014). 

More generally, scholarly literature on protests suggests that social scientists have 

a spectacularly poor record of identifying the causes and predicting the spread of protests 

that can threaten leaders or destabilize their regimes (Kuran 1991, 1995; Lohmann 1994). 

Just as social scientists are unable to foresee such threats, leaders are also unlikely to be 

able to ex ante determine the cause of protests that may threaten their rule. Consistent 

with theories which posit that even the leaders of authoritarian must provide at least some 

minimum acceptable level of public goods in order to stave off threats to their rule from 

outside of their regimes (Bueno de Mesquita et al. 2003; Lake and Baum 2001), this 

dissertation argues that the threat to social instability from leaders failing to address 

issues such as poor air quality ultimately creates incentives for leaders to respond. 

With these points in mind, this introduction describes the three core chapters that 

make up this dissertation, the puzzles and debates that motivate each chapter, and the 

contributions they offer to current literature on contemporary Chinese politics and the 

politics of authoritarian regimes more generally. 
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Campbell’s Law and the Cadre Evaluation System 

When an indicator becomes a target, does it cease to be a good measure of the 

process it is intended to monitor? The answer to this question is important for the efforts 

of leaders to address the issue of poor air quality as well as scholarly debate over the role 

of top-down accountability institutions in three decades of spectacular development in 

China. Whereas some scholars give substantial credit to the CCP cadre evaluation 

system—a top-down accountability institution through which leaders link the promotion 

of sub-national officials to quantitative indicators of their performance in office—in 

allowing leaders to create powerful incentives for officials to implement leaders’ desired 

policies and deliver on leaders’ development targets and goals, other scholars remain 

suspicious that linking promotion to indicators of performance creates perverse incentives 

for officials to manipulate indicators in order to exaggerate accomplishments and 

understate failures. 

In addition to the obvious problems that manipulation and resulting bias in 

indicators implies for the ability of leaders to evaluate the impact of public policy 

interventions carried out by sub-national officials, such behavior also has a number of 

other important implications. First, if officials manipulate indicators and leaders 

condition policy decisions on these indicators, then leaders run a greater risk of 

committing potentially costly policy errors. Second, if officials manipulate indicators that 

are then used to report improvements in the provision of public goods like clean air to the 

public, then these indicators may diverge from actual conditions and be seen as less 

credible by the public. Third, if officials manipulate indicators and leaders do indeed 

condition promotion decisions on officials’ performance vis-à-vis reported indicators, 
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then this raises uncomfortable questions for performance-based models of promotion 

used by some scholars to explain China’s spectacular development and argue that 

promotion within the modern party and state hierarchy is essentially meritocratic. 

Yet demonstrating evidence of sub-national officials acting on such perverse 

incentives is extremely challenging: In order for manipulation to be successful, evidence 

of manipulation must be unobservable to leaders as well as scholars. Although other 

scholars have attempted to demonstrate evidence of such behavior with respect to 

economic development indicators like GDP growth (Koech and Wang 2012; Wallace 

2014), these approaches suffer from the issue of observational equivalence.2 

Demonstrating a causal link between institutions like the CCP cadre evaluation system 

and incentives for such behavior further complicates this task.  

Despite these challenges, this chapter offers a clean test of the proposition that 

linking promotion to indicators creates perverse incentives for officials to manipulate 

indicators. It does so in the context of a recent campaign to improve ambient air quality 

in Chongqing, a province-ranked municipality located in China’s mountainous, western 

interior. The chapter adopts a regression discontinuity based procedure proposed by 

recent environmental studies (Chen et al. 2012; Ghanem and Zhang 2013) that uses the 

McCrary (2008) test to detect evidence of manipulation in air quality data reported by 

sub-national officials and that plausibly overcomes the issue of observational equivalence 

in previous studies. Furthermore, the chapter leverages information from the campaign 

                                                
2 These studies treat economic development indicators like GDP as output and total energy consumption as 
input, and then attempt to demonstrate evidence of manipulation on the part of sub-national officials by 
examining anomalous divergences in the sub-national rate of growth between these two indicators. 
Although manipulation on the part of economic development obsessed officials could indeed account for 
dissimilar changes in the rate of GDP growth and rate of growth in energy consumption, a host of economic 
activities could also account for these divergences. 
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about the assignment of annual air quality improvement targets to specific, county-level 

jurisdictions within which the promotion of leading, county-level officials was linked to 

delivering on these targets through the local cadre evaluation system as well as an 

instrumental variables regression strategy to demonstrate a causal link between the cadre 

evaluation system and evidence of manipulation.  

In doing so, this chapter is able to overcome both the empirical challenge of 

ruling out observational equivalence and directly linking institutions to evidence of 

manipulation by sub-national officials. This represents not only an empirical contribution, 

but also a substantive and theoretical contribution. In demonstrating evidence of 

manipulation linked to the cadre evaluation system, this chapter not only validates claims 

made in the substantive literature about the perverse incentives generated by the cadre 

evaluation system but also raises a series of difficult questions for performance-based 

models of promotion used to explain China’s spectacular development. The third core 

chapter addresses these questions. 

 

Air Quality and Agenda Setting 

What can recent episodes of abysmal air quality and resulting public skepticism 

over the reliability of government reported ambient air quality information teach us about 

who sets the public agenda in China? Moreover, what can these episodes teach us about 

the ability of the public agenda to set the media agenda and influence the policy agenda 

under an authoritarian regime? The second core chapter moves to address the surprising 

public response to recent episodes of abysmal air quality in Beijing that appear to have 
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played a substantial role in pressuring leaders to elevate the importance of policies to 

combat poor air quality.  

Specifically, this chapter argues that recent episodes of abysmal air quality and 

public outcry offer a unique opportunity to observe the process by which actors outside of 

the party and state such as well-known celebrities, entrepreneurs, and public intellectuals 

play a growing role in setting the public agenda in contemporary China. This chapter 

further argues that despite leaders’ control over what issues are placed on the media 

agenda, such actors nevertheless appear to be able to set the media agenda by exerting 

pressure on China’s highly competitive, commercial media to report on issues of public 

concern. Moreover, this chapter argues and demonstrates evidence that these actors also 

appear able to influence the policy agenda, pressuring leaders to respond to both the 

public and media agendas despite leaders’ monopoly agenda control and the absence of 

bottom-up accountability institutions like competitive and multi-party elections. 

This chapter demonstrates this in the context of widespread public concern and 

skepticism over the reliability of government reported ambient air quality information 

that unexpectedly emerged in Beijing in late 2011. This episode saw clear demands from 

the public for leaders to reform existing ambient air quality monitoring and reporting 

standards as well as to require sub-national officials to publicly report information on the 

concentration of fine particulate matter, also known as PM2.5. Facing substantial 

pressure from both the public and questions in the media, leaders responded by 

announcing reforms to monitoring and reporting standards with proposed reforms 

specifically reflecting public demands. Moreover, leaders have followed through on these 

reforms, rapidly implementing new national monitoring and reporting standards and 
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exerting substantial pressure on officials throughout China to implement policies 

designed to combat poor air quality. 

In order to demonstrate evidence of the public agenda setting the media agenda 

and even influencing the policy agenda, this chapter makes use of data and methods 

novel to the study of agenda setting including data on the daily volume of micro-blog 

posts that explicitly mention air quality made by users of China’s most popular micro-

blogging platform, Sina Weibo, and corresponding data on media coverage. Furthermore, 

the chapter uses methods for detecting and dating structural breaks in time-series data to 

demonstrate a sudden and sustained increase in the level of public attention to the issue of 

poor air quality in mid-October 2011, two weeks prior to a similar shift in media 

coverage and attention, and nearly a month prior to leaders’ initial announcements of 

their intent to reform standards. In taking this methodological approach, this chapter 

seeks to establish temporal precedence of changes in the public, media, and policy 

agendas implied by recent changes to agenda setting theory. 

In addition to the above substantive and empirical contributions, this chapter also 

makes a theoretical contribution to literature on politics in authoritarian regimes more 

generally. In particular, this chapter demonstrates evidence of a non-institutional channel 

through which actors traditionally excluded from the policy-making process can 

influence leaders and shift the policy agenda in their favor by setting the public agenda. 

While responsiveness to the public agenda on the part of leaders neither implies their 

accountability to the public nor that public demands fundamentally challenge leaders’ 

monopoly over the policy agenda, it does support the observation of an increasingly 
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pluralized policy-making process despite the absence of any formal moves by leaders 

towards political liberalization. 

 

Making Sense of Manipulation 

 The third core chapter of the dissertation returns to the question of top-down 

accountability institutions and manipulation, and is motivated by two puzzles that emerge 

from empirical findings in the first core chapter. These two puzzles relate to an ongoing 

debate central to the study of contemporary Chinese politics over whether factional 

affiliation or performance determines the promotion of sub-national officials within the 

party and state hierarchy: First, if factional affiliation rather than performance determines 

the promotion of sub-national officials, then what explains evidence of manipulation of 

indicators that leaders use to monitor officials’ performance in office? Second, if officials 

can manipulate indicators used to monitor their performance, then is performance-based 

promotion actually possible? 

Curiously, evidence of manipulation demonstrated in the first core chapter both 

supports the contention that performance matters for the promotion of sub-national 

officials but also raises difficult questions for existing theories that explain promotion in 

terms of performance. However, this chapter offers a potential solution. It argues that 

leaders are not naïve to the perverse incentives created for officials by linking promotion 

to indicators. Instead, it argues that leaders adjust indicators that they suspect officials 

have manipulated by discounting them based upon conjectured bias and reduce the 

weight that they assign to adjusted indicators (i.e. their informativeness) in making 

promotion decisions. This implies leaders neither uncritically use nor reject suspect 
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indicators. Rather, this implies that leaders incorporate information from manipulated 

indicators when evaluating the performance of officials. However, they do so in a more 

complicated way than is implicitly assumed in scholarly literature. 

In making this argument, this chapter seeks to make a contribution to the ongoing 

debate described above. Empirical tests of the performance-promotion hypothesis—the 

hypothesis that the performance of sub-national officials in delivering rapid economic 

development determines their chances of promotion upwards within the party and state 

hierarchy that is key to performance-based models of promotion—have thus far failed to 

produce robust and consistent findings in support this implication. Scholars skeptical of 

performance-based promotion have seized upon null and weaker than predicted results to 

argue that alternative factors including factional affiliation instead determine promotion. 

Yet null and weaker than predicted results in support of the hypothesized 

relationship between performance and promotion might also be explained by leaders’ 

response to manipulation on the part of officials. If leaders account for manipulation in 

the manner argued above, then this should bias towards type II error in existing tests of 

the hypothesis. By treating indicators as less informative and reducing the weight 

assigned to indicators in promotion decisions, leaders reduce the sensitivity of promotion 

outcomes to indicators and thus reduce the strength of the observed relationship between 

‘performance’ as measured by indicators and promotion. 



 

11 
 

CHAPTER 2: CAMPBELL’S LAW AND THE CADRE EVALUATION SYSTEM 

The more any quantitative social indicator is used for social decision-
making, the more subject it will be to corruption pressures and the more 
apt it will be to distort and corrupt the social processes it is intended to 
monitor3 

 

When an indicator becomes a target, does it cease to be a good measure of the 

process it is intended to monitor? The answer to this question is important for a recent 

debate in economics and political science over the role of top-down accountability 

institutions in China’s spectacular development. On the one hand, many of scholars argue 

that China’s spectacular development in recent decades is the result of incentives created 

by the ruling Chinese Communist Party’s (CCP) cadre evaluation system. Specifically, 

these scholars argue that leaders use this political institution to create incentives for sub-

national officials to actively pursue leaders’ development targets and goals by linking the 

promotion of officials to quantitative indicators of their performance in office. Yet on the 

other hand, a small group of scholars argues that by linking promotion to indicators, 

leaders also create perverse incentives for officials to ultimately confound leaders’ efforts 

to assess performance by manipulating those same indicators. Demonstrating a 

relationship between the cadre evaluation system and evidence of manipulation by sub-

national officials thus raises potentially difficult questions for scholars in the former 

                                                
3 The above epigram is by Donald T. Campbell and is drawn from Campbell (1976). The quote represents 
the classic statement of Campbell’s Law. 
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camp who argue that performance strongly determines promotion in contemporary 

Chinese politics. 

To this end, this chapter argues that leaders do indeed create such perverse 

incentives for officials by linking promotion to indicators through top-down 

accountability institutions such as the cadre evaluation system. Moreover, this chapter 

provides a first direct empirical test of this proposition in the context of a recent 

intervention to improve ambient air quality in Chongqing, a province-ranked 

municipality located in China’s mountainous, western interior. During Chongqing’s Blue 

Sky Action campaign (2005-2012), municipal leaders assigned air quality improvement 

targets to certain, county-level jurisdictions within the municipality. Municipal leaders 

then used the local cadre evaluation system to link the promotion of leading county 

officials in those jurisdictions to delivering a set, annual proportion of so-called Blue Sky 

days—days in which jurisdictions recorded Air Pollution Index (API) scores of 100 or 

less—in order to incentivize officials to enforce emissions abatement policies. This 

chapter demonstrates that jurisdictions that were assigned targets and where promotion 

was linked to the reported, annual proportion of Blue Sky days were nineteen times more 

likely to report air quality data indicative of manipulation aimed at inflating this indicator 

than jurisdictions that were not assigned targets. 

In demonstrating this result, this chapter adopts a regression discontinuity based 

procedure proposed by recent environmental studies (Chen et al. 2012; Ghanem and 

Zhang 2013) that uses the McCrary (2008) test to detect and measure evidence of 

manipulation resulting from leaders’ use of the annual proportion of Blue Sky days as an 

indicator of officials’ performance in improving air quality. The chapter uses daily, 
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county-level API scores reported during the campaign to detect evidence of manipulation 

among jurisdictions and classify data reported by individual jurisdictions as either suspect 

or non-suspect. The chapter then uses an instrumental variables estimation strategy that 

leverages a national-level environmental monitoring regulation and Chongqing’s 

mountainous geography to instrument for target assignment status. The chapter thus 

provides the first empirical demonstration a clear, causal relationship between the cadre 

evaluation system and evidence of manipulation by sub-national officials in China. 

This chapter makes a number of contributions. First, the chapter makes an 

empirical contribution to by offering a test of the implications of Campbell’s Law with 

respect to the cadre evaluation system.4 Campbell’s Law—stated in the above epigram—

is intuitive and perhaps even a truism, but its implications are difficult to empirically 

demonstrate. Manipulation, if intended to mislead leaders, can only be successful if 

evidence is unobservable to leaders or is observationally equivalent to reasonable, 

alternative explanations. Recent studies which claim to demonstrate evidence of 

manipulation in sudden divergences between sub-national per capita GDP growth and 

underlying energy consumption in China (Koech and Wang 2012; Wallace 2014) are 

unable to rule out reasonable, alternative explanations for such anomalous movements. 

The procedure used to detect evidence of manipulation in air quality data allows this 

chapter to plausibly overcome criticisms regarding observational equivalence. 

Furthermore, this chapter also makes a contribution to existing environmental studies that 

                                                
4 An alternative statement of the same principle is attributed to economist Charles Goodhart and known 
Goodhart’s Law states that any statistical regularity will tend to collapse once pressure is placed upon it for 
control purposes (Goodhart 1975). However, this chapter refers to the principle as Campbell’s Law rather 
than Goodhart’s Law as use of the later term has generally been constrained to use in discussions of 
monetary policy and inflation targeting. 
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are institutions-free by demonstrating how the cadre evaluation system explains variation 

in evidence of manipulation. 

Second, the chapter makes a substantive contribution to literature on the cadre 

evaluation system. While not denying that the cadre evaluation system allows leaders to 

create incentives for officials to deliver on leaders’ development targets, perverse 

incentives for officials to manipulate indicators that leaders use to monitor officials’ 

performance is troublesome for the prevailing literature. Manipulation, whether carried 

out by officials through the falsification of data used to generate indicators or selective 

enforcement of policies whose impacts are short-term and largely cosmetic, has non-

trivial implications for leaders: Leaders must rely upon indicators of questionable validity 

not only to make policy decisions but also in evaluating the performance of officials as 

well as decisions regarding the promotion of subordinate officials into positions of 

greater authority within the party and state hierarchy, and ultimately regime leadership.5 

Evidence of a causal relationship between cadre evaluation system and manipulation 

cannot help but raise questions about whether the promotion of officials in China can in 

fact be performance-based and meritocratic if leaders cannot trust indicators used to 

monitor performance. 

Lastly, the chapter makes a theoretical contribution to the broader literature on 

authoritarian institutions. Spectacular development in China is taken as evidence by some 

that the leaders of the ruling CCP have somehow gotten it right with respect to rule 

through top-down accountability institutions while their peers in the Soviet Union and 
                                                
5 This chapter uses validity in the sense of measurement theory such that the validity of a given indicator is 
defined as the degree that it measures the phenomena that it is intended to measure. This is distinct from 
reliability and that instead describes the degree to which the indicator measures the phenomena with 
consistency across multiple observations. 
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Eastern Europe did not. Moreover, leaders have achieved this outcome while largely 

eschewing risky, bottom-up institutions like elections or media freedom. Yet while 

leaders may indeed be able to create powerful incentives for officials to deliver on 

leaders’ development targets and goals, evidence of manipulation suggests leaders 

certainly have not somehow overcome problems of moral hazard inherent to rule through 

top-down accountability institutions. 

 The remainder of the chapter is divided as follows: First, the chapter discusses 

Campbell’s Law and the cadre evaluation system. Second, the chapter describes leaders’ 

interests in improving air quality as well as officials’ incentives under the Blue Sky Action 

campaign; Third, the chapter details the procedure used to detect evidence of 

manipulation and classify samples of air quality data; Fourth, the chapter describes the 

data used to construct the dependent variable; Fifth, the chapter presents results and 

analyses, also addressing the potential endogeneity of target assignment status; Sixth, the 

chapter provides sensitivity analysis of its main results and defends the interpretation of 

its results by offering a series of robustness checks; Lastly, it concludes with a brief 

restatement of this chapter’s findings and an explanation of how findings presented in 

this chapter raises additional puzzles for a core debate in the literature on contemporary 

Chinese politics. 

 

Campbell’s Law and the Cadre Evaluation System 

The essence of Campbell’s Law is that when policy-makers attempt to shape the 

behavior of actors through policy based upon quantitative indicators, they cannot help but 

to create perverse incentives for these same actors to engage in hidden action to influence 
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indicators in a manner contrary to policy-makers’ interests. Actors may attempt to 

directly falsify data used to generate the indicator. Alternatively, actors may alter their 

behavior and distort how they allocate resources in order to influence the underlying 

process an indicator is intended to monitor. Regardless of substantive differences, this 

chapter refers to such action on the part of officials as manipulation.  

Within principal-agent relationships, such manipulation on the part of agents 

represents an instance of moral hazard and its consequences represent agency losses to 

principals. The implications of Campbell’s Law and agency losses are by no means 

unique to politics much less democratic or non-democratic politics. However, they 

represent an acute problem for the leaders of authoritarian regimes who rely heavily upon 

top-down accountability institutions to ensure their rule. As principals, leaders must rely 

on subordinate officials to implement policy in support of regime stability as well as their 

own survival in office. As agents, subordinate officials may prefer to shirk their duties 

rather than implement leaders’ desired policies and then report back leaders’ desired but 

ultimately unrealized policy outcomes. To the degree that monitoring is costly and the 

leaders of authoritarian regimes are constrained in their ability to employ relatively low-

cost “fire-alarm” versus high-cost “police-patrol” type monitoring institutions 

(McCubbins & Schwartz 1984; Hart 2010), officials in authoritarian regimes may thus be 

better able to mislead leaders as to their performance in office than are their peers in 

democratic regimes. 

 Despite of these concerns, recent literature in economics and political science that 

seeks to explain three decades of spectacular development in China strongly credits such 

top-down accountability institutions with creating incentives for sub-national officials to 



17 
 

 
 

implement policies to deliver on leaders’ development targets and goals. Specifically, this 

literature attributes spectacular development to the Chinese Communist Party’s cadre 

evaluation system. Scholars argue that leaders use this institution to create incentives for 

officials to implement policy in support of regime stability as well as leaders’ own 

survival in office by linking rewards for officials to quantitative indicators of their 

performance in office.  

Embedded within China’s multi-level, geography-based administrative system, 

the cadre evaluation system allows leaders to create these incentives by linking rewards 

for officials serving at the next-lowest administrative level to indicators that are used to 

monitor officials’ performance.6 For example, qualitative studies conducted at the 

grassroots describe how county and township leaders formally link the remuneration of 

grassroots officials to indicators like the growth rate of local tax receipts and the 

maintenance of local birth rates in line with national family planning targets (Edin 2003; 

Whiting 2001). Consensus is that leaders create the most powerful incentives through 

control over the nomenklatura (Burns 1989)—the list of offices over which leaders 

possess appointment power—and many scholars argue that leaders exercise of this power 

by linking promotion to performance vis-à-vis development indicators like GDP growth 

(Chen et al. 2005; Li & Zhou 2005). 

Taking this argument even further, some scholars argue that China’s geography-

based administrative system assists leaders in generating information about the otherwise 

hidden actions of officials. In particular, these scholars argue the M-Form (multi-

                                                
6 China’s administrative system formally consists of the following five separate levels, in descending order: 
national, provincial, municipal/prefectural, county, and township. Officials at each level are formally 
subordinate to leaders at the next highest administrative level. 
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divisional) organizational structure of China’s administrative system, whereby control 

over administrative functions is grouped within geographically rather than functionally 

defined administrative units, allows leaders to compare the relative performance of 

officials serving in similar administrative units. Comparison of the relative performance 

of officials allows leaders to generate information and infer whether or not individual 

officials are shirking their duties if they fail to deliver on targets and goals (Qian and Xu 

1993; Maskin, Qian and Xu 2000; Qian, Roland and Xu 2006; 2007).7 These scholars 

argue that leaders create tournament-like competition among officials by conditioning 

promotion on this information, thereby reducing officials’ incentives to shirk. Altogether, 

this literature gives the impression that China’s leaders have somehow gotten it right in 

addressing moral hazard inherent to rule through top-down accountability institutions 

while minimizing their need to employ risky, bottom-up institutions to monitor and 

motivate officials. 

Yet while leaders may use the cadre evaluation system to generate information 

about officials’ performance in office, substantive literature suggests that linking rewards 

to indicators also leads to the consequences implied by Campbell’s Law of creating 

perverse incentives for officials to manipulate these same indicators. Studies suggest that 

such perverse incentives arise in a range of policy areas including rural development and 

taxation (Odgaard 1990; Cai 2000; Berntein and Lu 2003; Tsai 2008), family planning 

(Merli 1998; Merli and Rafferty 2000), energy management (2001), legal and judicial 

                                                
7 This	
   is	
   in	
   contrast	
   to	
   the	
   U-­‐Form	
   (unitary)	
   organizational	
   structure	
   that	
   characterized	
   former	
  
Leninist	
   regimes	
   in	
   the	
   Soviet	
   Union	
   and	
   Eastern	
   Europe	
   in	
   which	
   control	
   and	
   responsibility	
   for	
  
administrative	
   functions	
   was	
   grouped	
   under	
   highly	
   specialized	
   bureaucracies.	
   To	
   offer	
   a	
   parallel	
  
example	
  to	
  the	
  one	
  above,	
  it	
  was	
  particularly	
  difficult	
  for	
  leaders	
  of	
  the	
  Soviet	
  Union	
  to	
  compare	
  the	
  
performance	
   of	
   an	
   official	
   serving	
   in	
   the	
   Ministry	
   of	
   Railways	
   to	
   another	
   official	
   serving	
   in	
   the	
  
Ministry	
  of	
  Agriculture	
  or	
  Industry. 
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affairs (Minzner 2011), and environmental protection (Wang 2013). There has also been 

a notable focus of this literature has been on suspected manipulation of economic 

development indicators such as GDP growth (Rawski 2000; Koech & Wang 2012, 

Fernald, Malkin and Spiegel 2013; Wallace 2014). 

Whatever the policy area in which a given indicator is used to monitor 

performance, such behavior on the part of sub-national officials represents an instance of 

moral hazard. For example, Bernstein and Lü (2003) discuss how the falsification of 

villager incomes by grassroots officials seeking to in meeting tax-collection targets from 

above contributed to near rebellion in many rural areas in the 1990s. Similarly, Cai 

(2004) and Guo (2009) argue that in order to impress superiors with their performance in 

fostering economic development and improve their chances at promotion, county-level 

officials engage in inefficient and cyclic spending to finance the construction of zhengji 

or political prestige projects. In doing so, these officials generate local debt that must 

ultimately be guaranteed by leaders at higher administrative levels. Whether or not the 

manipulation of indicators involves the falsification of data used to calculate indicators or 

the implementation of short-term and largely cosmetic policies to mislead leaders, the 

potential agency losses for leaders are substantial. 

However, this literature has in many ways been peripheral to discussions of the 

cadre evaluation system. Although observers of Chinese politics have long suspected 

systematic manipulation of development indicators by officials in response to perverse 

incentives created by the cadre evaluation system, the difficulty of demonstrating an 

empirical relationship between the cadre evaluation system and evidence of manipulation 

has prevented discussion beyond anecdote and under-theorizing of its implications for 
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contemporary debates. The following section of this chapter thus focuses on introducing 

the case of a recent intervention to improve ambient air quality in Chongqing in which 

this proposition can be tested. 

 

Poor Air Quality and Chongqing’s Blue Sky Action Campaign 

Recent episodes of abysmal air quality have brought both international and public 

attention to the issue of poor air quality in China’s urban centers. Leaders have clear 

interests in addressing this issue as the costs resulting from poor air quality represent a 

substantial drag on China’s development. For example, Matus et al. (2012) estimate 

social-welfare losses resulting from poor air quality in 2005 at USD 112 billion, or a 5% 

annual loss of GDP. The 2010 Global Burden of Disease Study further estimates poor air 

quality contributed to 1.2 million premature deaths and the loss of 25 million healthy 

years of life in 2010 alone (Yang et al. 2013). 

Moreover, criticism resulting from these episodes reveals public concerns over 

the health effects poor air quality as well as skepticism of government reported air quality 

indicators (Wong 2011), and has heightened leaders’ concerns about the adverse impact 

of poor air quality on social stability. The response of leaders to these crises has involved 

updating national air quality monitoring and reporting standards (Xinhua 2012), 

committing substantial resources to regional improvement efforts (Wee 2013), and 

exerting unprecedented pressure on officials across China to improve air quality by 

elevating the priority assigned to air quality indicators within the cadre evaluation system 

(MEP 2014). 
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However, this is not the first instance in which leaders have employed the cadre 

evaluation system to create incentives for officials to improve environmental conditions. 

Beginning with the Social and Economic Development Guideline of the national-level 

11th Five Year Plan (2006-2010), leaders set development targets and goals with respect 

to improving environmental conditions.8 Furthermore, leaders explicitly defined these 

targets as ‘binding’ (yueshu xing), unequivocally indicating these targets had assumed 

veto status within the cadre evaluation system and that failure to deliver on 

environmental targets would be linked to promotion.9 

Among the environmental targets set by national leaders and included in the 

Environmental Protection Guideline of the 11th FYP was that each of China’s 113 Key 

Environmental Protection municipalities was to deliver a given number of days per 

annum on which municipal air quality met the national Ministry of Environmental 

Protection’s (MEP) Grade I or Grade II standards.10 Days that met these standards—also 

known as Blue Sky days—were defined as days on which a jurisdiction recorded an Air 

Pollution Index (API) score of 100 or less. The target set by national leaders was such 

that sub-national officials were required to deliver an annual proportion of Blue Sky days 

in excess of 80% by the conclusion of the 11th FYP. 

                                                
8 China’s Five Year Plans are a vestige of central planning from the pre-Reform period. 
9 Environmental targets contained in the Social and Economic Development Guideline of the 11th FYP and 
that were defined as binding included a 10% reduction in SO2 and COD emissions, 20% reduction in 
energy intensity per unit of GDP, 30% reduction in water use by industrial value added, 1.8% increase in 
forest coverage, 0.3% reduction in land under cultivation. Targets for the annual proportion of Blue Sky 
days for the 113 key environmental protection cities was not included in the Social and Economic 
Development Guideline but rather the Environmental Protection Guideline of the national-level 11th FYP. 
However, the target was included in the Social and Economic Development Guideline of Chongqing’s own 
municipal-level 11th FYP, reflecting the priority assigned to this target, specifically in Chongqing. 
10 The 113 Key Environmental Protection municipalities are the most developed, most densely populated, 
and also the most politically important municipalities in China. They include all province-ranked 
municipalities, sub-provincial municipalities, and provincial capitals.  



22 
 

 
 

The province-ranked municipality of Chongqing located in China’s western 

interior and indicated in the left panel of Figure A1 was at this time one of the poorest 

performers among the 113 key municipalities. In the MEP’s 2004 Quantified Assessment 

of Urban Environmental Improvement, a performance evaluation conducted on an annual 

basis since 1989 and widely known as the Chengkao, Chongqing ranked below all other 

municipalities of comparable size and rank in terms of air quality. During the 10th FYP 

(2001-2005) period, Chongqing also recorded the highest per capita rate and highest per 

capita growth rate for environmental petitions related to poor air quality of China’s four 

province-ranked municipalities.11 Even the state-led media reported news of Chongqing’s 

poor performance in improving air quality, indicating displeasure by national leaders with 

underperformance by officials in this politically and economically important 

municipality. 

In response to pressure from national leaders and in apparent anticipation of 

environmental targets in the upcoming 11th FYP, municipal leaders launched 

Chongqing’s Blue Sky Action campaign in early 2005. Consonant with targets in the 11th 

FYP, the focus of the campaign was to deliver an annual proportion of Blue Sky days in 

excess of 80% by the end of 2010.12 The timeline of the campaign was extended in 2008 

and the targeted, annual proportion of Blue Sky days was raised to 85% by the end of 

2012. Notably, 2012 was the year in which the 18th CCP National Party Congress was to 

                                                
11 China’s four province-ranked municipalities include Beijing, Tianjin, Shanghai, and Chongqing. 
Chongqing first became a province-ranked municipality in 1997 by an act of the State Council. The per 
capita rate of environmental petitions related to air quality is based upon the author’s calculation using data 
on the total number of environmental petitions reported in annual China Environmental Protection 
Yearbooks scaled by the total urban population of each municipality taken from the China Statistical 
Yearbook from corresponding years. 
12 Municipal leaders later codified this target in the Social and Economic Development Guideline of the 
municipal-level 11th FYP.  
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be held and when promotions into the national party leadership are announced for 

officials serving in province-ranked jurisdictions. 

The substance of the campaign is described in detail by in-depth policy studies (Li 

and Chan 2009; Zhang and Jiang 2009) as well as primary documents including the 2005 

and 2008 Blue Sky Action Enforcement Plans. These enforcement plans were circulated 

by Chongqing’s municipal-level government, describe a wide range of abatement policies 

aimed at reducing particulate emissions, and explicitly assign responsibility for 

implementation to municipal-level line departments and county-level jurisdictions, where 

both sets of units are subordinate to municipal leaders.13 Given China’s geography-based 

administrative system and the dispersed nature of emissions sources for PM10—one of the 

three monitored pollutants used to calculate API scores and the pollutant primarily 

responsible for days failing to qualify as Blue Sky days—the success of the campaign 

hinged on creating incentives for leading county officials—party secretaries and 

government executives—to implement abatement policies described in the enforcement 

plans. 

For example, a baseline particulate inventory collected by Chongqing’s 

municipal-level Environmental Protection Bureau (EPB) and the Chongqing Academy of 

Environmental Sciences identified dispersed emissions sources such as quarries, 

construction sites, small-scale factories, freight traffic, and residential use of coal for 

cooking and heating purposes as major sources of PM10 emissions (Zhang and Jiang 

2009). Abatement policies described in the enforcement plans and designed to limit 

                                                
13 In addition, the preambles of both the 2005 and 2008 versions of the Blue Sky Action Enforcement Plan 
explicitly reference the Chongqing’s poor ranking vis-à-vis the Chengkao and their desire to raise the 
municipality’s ranking as a justification for the launch of the campaign. 
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emissions from these dispersed sources included ensuring the closure of quarries, the 

proper sheeting of trucks entering and leaving construction sites as well as the spraying 

down of construction sites to suppress dust, and the restrictions on operation of small-

scale factories amongst others. The organization of county-level line departments such as 

traffic and construction bureaus under the command of leading county officials rather 

than municipal-level line departments meant successful implementation of such 

abatement policies was dependent upon the cooperation of county officials. 

In order to create incentives for officials to direct costly resources and attention 

towards implementation, municipal leaders assigned targets vis-à-vis the county-level, 

annual proportion of Blue Sky days to county-level jurisdictions and used the local cadre 

evaluation system to link the promotion of officials to delivering on these targets. 

According to Zhang and Jiang (2009), county officials were compelled to personally sign 

responsibility contracts to deliver on these targets. Li and Chan (2009) further indicate 

that interview evidence suggests officials widely understood that failure to deliver would 

negatively affect promotion. 

However, municipal leaders assigned targets and linked the promotion of county 

officials to delivering on these targets only in a subset of Chongqing’s forty county-level 

jurisdictions.14 Only nine of forty jurisdictions were assigned targets in either version of 

the enforcement plan. The remaining thirty-one jurisdictions were neither explicitly 

named nor were they assigned targets in either version of the enforcement plan. Analysis 

of county-level Social and Economic Development Guidelines for the 11th and 12th FYPs 

                                                
14 County-level jurisdictions that were assigned targets under the campaign include Yuzhong, Dadukou, 
Jiangbei, Shapingba, Jiulongpo, Nan’an, Ba’nan, Beibei, and Yubei Districts. Under the revised 2008 
version, Beibei New District was also assigned targets. 
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confirms the difference in priority given to the annual proportion of Blue Sky days for 

these two sets of jurisdictions.15 

Jurisdictions that were assigned targets are indicated in grey in the right panel of 

Figure A1. These jurisdictions are geographically concentrated as they make up 

Chongqing’s urban core and immediate suburbs. Generally speaking, these jurisdictions 

are more developed, more densely populated as well as more polluted than jurisdictions 

that were not assigned targets. Nevertheless, this chapter hypothesizes that by linking the 

promotion of leading county-level officials in these jurisdictions to delivering on targets, 

leaders also created greater incentives for these officials to manipulate air quality data 

reported from their jurisdictions than their peers in jurisdictions that were not assigned 

targets. The following section describes the methods used to detect evidence of 

manipulation on a jurisdiction-by-jurisdiction basis as well as test the association 

between the cadre evaluation system and evidence of manipulation under the campaign. 

 

Procedure to Detect Evidence of Manipulation and Classify Air Quality Data  

In order to detect evidence of manipulation and classify samples of reported air 

quality data as either suspect or non-suspect, this study adopts a procedure used in 

environmental studies (Chen et al. 2012; Ghanem and Zhang 2013) for detecting an 

anomaly observed in the distributions of reported API scores. Recent environmental 

studies (Andrews 2008; Chen et al. 2012; Ghanem and Zhang 2013) argue that this 

anomaly indicates the manipulation of ambient air quality data by sub-national officials. 
                                                
15 County-level 11th and 12th FYPs for jurisdictions that were assigned targets include the annual proportion 
of Blue Sky days as a development target, with 12th FYPs designating these targets as “binding”. In 
contrast, neither the 11th FYPs nor the 12th FYPs of jurisdictions that were not assigned targets make any 
mention of the annual proportion of Blue Sky days as a target. 
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Although these studies demonstrate convincing and widespread evidence of 

manipulation, they do not delve deeply into the institutional roots of manipulation. The 

procedure uses the McCrary (2008) test to detect a discontinuity in the relative density of 

daily API scores that occurs at the Blue Sky cutoff. Figure A2 in the appendix uses API 

scores reported from Beijing to illustrate this discontinuity. 

 The top panel in Figure A2 depicts a histogram constructed using daily, station-

level API scores reported from Beijing from 2008 through 2011 whereas the bottom 

panel depicts the same data transformed into inferred PM10 concentrations that underlie 

reported API scores. The horizontal axis indicates reported API score (PM10 

concentration) and the vertical axis indicates the relative density of observations. The 

vertical red line indicates the location of the Blue Sky cutoff. Observations with scores to 

the left of the cutoff (i.e. API score ≤ 100) qualify as Blue Sky days while observations to 

the right of the cutoff (i.e. API score > 100) do not. 

The discontinuity is clearly visible in the sudden increase and then dramatic 

decrease in the relative density of observations with scores around the Blue Sky cutoff. 

While a similarly discontinuity is visible in the histogram of API scores at 50 in the top 

panel, this is an artifact of the piecewise linear construction of API scores from 

underlying PM10 concentrations. The bottom panel demonstrates how after transforming 

API scores back into their original values that this discontinuity disappears while the 

discontinuity at the Blue Sky cutoff persists.  

Environmental studies (Andrews 2008; Chen et al. 2012; Ghanem and Zhang 

2013) argue the anomaly located at the Blue Sky cutoff and the resulting discontinuity in 

the probability density function of the distribution are man-made and suggest that the 
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presence of this discontinuity indicates manipulation on the part of officials. Indeed, there 

is no reason to believe this anomaly is the result of a natural process as the cutoff is 

arbitrary with respect to any such process that might systematically influence scores. 

Furthermore, the increase in the relative density of observations immediately to the left of 

the cutoff has the practical effect of inflating the reported, annual proportion of Blue Sky 

days recorded for a given jurisdiction, systematically biasing this indicator upward.16 

Visual analysis of data presented in Figure A2 alone suggests manipulation. 

However, both Chen et al. (2012) and Ghanem and Zhang (2013) propose a procedure to 

detect evidence of manipulation by testing for the presence of the resulting discontinuity 

using the McCrary (2008) test. The McCrary (2008) test is a diagnostic tool used in 

regression discontinuity (RD) designs to test for a violation of the assumption that agents 

cannot influence their own treatment status by manipulating the running variable used to 

assign treatment.17 In the context of RD designs, violation of this assumption is 

observable in a discontinuity in the relative density of observations that co-occurs with 

the known cutoff for assigning treatment. The test is thus designed to detect a 

discontinuity analogous to the one observed in reported air quality data and that is also 

                                                
16 Andrews (2008) as well as Ghanem and Zhang (2013) provide discussion as to the mechanisms that sub-
national officials can use to manipulate air quality. While neither explicitly states that the almost perfect 
sorting of scores around the cutoff indicates data falsification on the part of officials, both studies strongly 
hint at this possibility. This chapter offers three reasons to support this assertion: Firstly, emissions are 
inherently stochastic (Brännlund and Löfgren 1996) and leaders as well as officials cannot perfectly predict 
daily API scores. A second and related point is that neither leaders nor officials possess ex ante knowledge 
of the amount of resources that would be necessary to selectively enforce emissions controls to in order to 
game the cutoff. Thirdly, emissions controls available to leaders as well as officials are imprecise and 
unlikely to generate a sharp, almost perfect discontinuity. 
17To draw an example from educational testing, consider an abundance of test scores observed immediately 
above the cutoff necessary to receive a passing mark is taken as evidence that test takers can manipulate 
testing outcomes such as by lobbying administrators for a ‘mercy pass’. 
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indicative of manipulation. The McCrary (2008) test therefore offers a means to detect 

evidence of manipulation in samples of reported air quality data. 

To briefly describe, the McCrary (2008) test itself involves two stages and 

generates two statistics, the later of which can be used for classification. These two stages 

involve (1) constructing a first-stage histogram by grouping observations into bins using 

a pre-selected bin size (b) and (2) estimating the height of the left and right limits of the 

probability density function at the cutoff with a local linear estimator that uses a pre-

selected bandwidth (h).18 The first statistic is the log difference in the height of the left 

and right limits, that is to say the estimated height of the discontinuity, and the second is 

the Z-Score for the log difference in height. 

While the log difference in height is sensitive to variance of the underlying 

distribution from which it is estimated, the corresponding Z-Score is standardized for this 

variance. Moreover, Z-Scores are similar to t-Statistics in that they can be used to 

generate p-values upon which to base the decision of whether to reject the null hypothesis 

that no discontinuity exists at the cutoff in a given sample. Z-Scores generated by running 

the McCrary (2008) test on samples of reported air quality data thus can provide evidence 

of manipulation by sub-national officials.  

In terms of classifying samples of reported air quality data as suspect or non-

suspect, where resulting Z-Scores fall below the lower bound of the 95% CI of a standard 

normal curve (Z-Score < -1.960) or an alternatively specified significance threshold, 

researchers can reject the null hypothesis and conclude a discontinuity is present in the 

                                                
18 McCrary (2008) advises that the bandwidth to bin size ratio, or alpha, should always exceed ten. Results 
and analysis presented in this study are equal to or exceed ten. 
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density distribution of the sample. This implies that the sample should be classified as 

suspect. Alternatively, researchers should fail to reject the null when Z-Scores are above 

this lower bound. The sample should then be classified as non-suspect. Z-Scores thus 

offer a basis for generating an easy to interpret, binary dependent variable.19 

 

Data Description and Classifying County-Specific Samples 

Using the procedure described above as well as available county-level API scores 

reported from each of Chongqing’s forty county-level jurisdictions during the Blue Sky 

Action campaign, this section describes the construction the binary dependent variable 

used in subsequent analysis. Data were collected from a public database accessible from 

the official website of the Chongqing Environmental Monitoring Center (CQEMC). The 

database contains daily, county-level API scores reported for each of Chongqing’s forty 

county-level jurisdictions with coverage beginning in mid-2008. Summary statistics for 

county-level data grouped by whether the reporting jurisdiction was assigned targets or 

not can be seen below in Table A1 in the appendix.20 

 Figure A3 in the appendix presents histograms constructed from two separate and 

mutually exclusive samples of observations (i.e. daily, county-level API scores) drawn 

from the database. The histogram in the left panel is constructed using the sample of 

                                                
19 It is important to note that the Z-Score does not directly indicate the magnitude of the estimated 
discontinuity. Although a larger discontinuity will generate a smaller corresponding Z-Score, this study 
does not claim to make any inferences about the magnitude on the basis of Z-Scores. 
20 The CQEMC is the government-sponsored organization responsible for collecting and reporting all 
environmental monitoring data within the municipality. The CQEMC website and database can be accessed 
by the following URL: http://www.cqemc.cn/ Limited temporal coverage of the database is a potential 
issue. The CQEMC database does not includes daily, county-level API Scores reported prior to the 
database being made public in mid-2008. This prevents subsequent analysis from using air quality data 
reported during the pre-campaign period to establish a baseline vis-à-vis the dependent variable. However, 
establishing such a baseline is unnecessary so long as the assumption holds that any discontinuity at the 
cutoff is man-made and not the consequence of any natural and unobserved process. 
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observations reported from the nine jurisdictions that were assigned targets. 

Alternatively, the histogram in the right panel is constructed using the sample reported 

from the thirty-one jurisdictions that were not assigned targets. Similar to the top panel in 

Figure A2, the horizontal axes of both panels indicate reported API score. The vertical 

axes indicate the relative density of observations binned according to reported score. The 

vertical red lines indicate the location of the Blue Sky cutoff. 

 Visual analysis of the left panel of Figure A3 indicates clear evidence of a 

discontinuity that is indicative of manipulation in the sample of observations reported 

from jurisdictions that were assigned targets. In contrast, the right panel offers limited 

evidence of a discontinuity in the sample of observations reported from jurisdictions that 

were not assigned targets. Moreover, the noticeable height of the discontinuity in the left 

panel suggests a strong association between the target assignment status and jurisdictions 

reporting suspect data. 

 In order to generate county-level Z-Scores and to classify samples of observations 

as either suspect of non-suspect, I divide available observations into 40 county-specific 

samples and conduct the McCrary (2008) test separately on each sample where bin-size is 

set to one. Figure A4 in the appendix graphically depicts the distributions of resulting Z-

Scores for multiple levels of alpha. 

Figure A4 presents plots of both the probability density functions (PDFs) and 

corresponding empirical cumulative density functions (ECDFs) for resulting, county-

level Z-Scores, divided by target assignment status. The top row contains plots that 

compare the PDFs of resulting Z-Scores by target assignment status and the bottom row 

contains plots that compare the corresponding ECDFs. Plots are stacked according to the 
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alpha used to conduct the McCrary (2008) test and to generate scores. The horizontal 

axes of all plots indicate county-level Z-Score and the vertical axes indicate the relative 

density of county-level Z-Scores. The PDFs and ECDFs of scores from jurisdictions that 

were assigned targets are indicated in red while the PDFs and ECDFs of scores from 

jurisdictions that were not assigned targets are indicated in blue. The dotted vertical lines 

(Z-Score = -2) approximate the 95% CI threshold whereby Z-Scores located to the left of 

the threshold can be classified as suspect and scores to the right classified as non-suspect. 

Comparison of the PDFs and ECDFs by target assignment status indicates greater 

evidence of manipulation in samples reported from jurisdictions that were assigned 

targets versus those that were not assigned targets. For all levels of alpha, Z-Scores from 

jurisdictions that were assigned targets are all less than the 95% CI threshold. This 

indicates greater evidence of manipulation and suggests that jurisdictions that were 

assigned targets uniformly reported data that can be classified as suspect. Kolmogorov-

Smirnov and Anderson-Darling tests further suggest that regardless of the alpha used to 

run the McCrary (2008) test, the null hypothesis of equivalence should be rejected (p-

value < 0.001). Given the abstract nature of Z-Scores and in the interest of simplifying 

results and analysis, the chapter classifies county-specific samples according to their Z-

Scores generated using an alpha of fifteen as either suspect of non-suspect, the binary 

dependent variable. 

 

Results and Analysis 

This section presents results from difference-in-proportions tests for the 

proportion of county-specific samples of API scores classified as suspect according to the 
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underlying target assignment status of the jurisdiction from which these samples were 

reported. Results are presented in Table A2 in the appendix for a variety of thresholds. 

 Table A2 contains three separate, two-by-two sub-tables where each sub-table 

reports the proportion of samples classified as suspect or non-suspect according to the 

classification threshold indicated in the far left column. Within sub-tables, rows indicate 

the target assignment status of the jurisdiction that reported the sample and columns 

indicate the classification status. Each cell of the two-by-two sub-table reports the count 

and row-percentages. Lastly, the far right column contains the estimated difference-in-

proportions by target assignment status as well as p-values. 

 Results presented in Table A2 support the hypothesized relationship. County-level 

jurisdictions that were assigned targets under the Blue Sky Action campaign report 

samples that are uniformly classified as suspect at the 95% CI threshold. In contrast, only 

38.7% of jurisdictions that were not assigned targets are classified as suspect report 

samples classified as suspect. The difference-in-proportions is substantial and grows with 

the application of higher thresholds. Regardless of the threshold used, the difference-in-

proportions is significant (p-value < 0.001). 

 

Multivariate Regression Results 

It is possible that results from bivariate difference-in-proportions tests are subject 

to omitted variable bias. Unobserved factors correlated with a county-level jurisdiction’s 

target assignment status such as population density, level of development, and level of 

pollution could independently affect the incentives of leading county officials to 

manipulate and confound results. Moreover, there may be concerns that target assignment 
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status is endogenous to the propensity of officials to manipulate and thereby report 

suspect data. I use multivariate and IV regression analysis to put these concerns to rest. 

If officials derive incentives to manipulate from outside the cadre evaluation 

system, then omitted variable bias may confound results presented in Table A2. For 

example, it may be argued that officials in more densely populated jurisdictions are more 

likely to face protest or unrest stemming from poor environmental conditions as higher 

population density lowers the costs of organizing collective action. It may also be that 

officials in more developed jurisdictions face greater pressure from wealthier as well as 

presumably more mobile, tax-paying residents to demonstrate improvements in 

conditions. Lastly, it may be that leaders simply assigned targets to the most polluted 

jurisdictions and that the apparent effect of target assignment status is instead attributable 

to a jurisdiction’s underlying level of pollution. 

Summary statistics presented in Table A3 in the appendix suggest that these 

concerns are not unjustified: County-level jurisdictions that were assigned targets were 

more densely populated, more developed, and more polluted than jurisdictions that were 

not assigned targets. Table A3 reports summary statistics for annual, county-level 

observations of population density in 10,000 persons per sq. km and summary statistics 

for annual, county-level observations of per capita GDP in 10,000 yuan adjusted for 

inflation to year 2000 values. Table 2 also reports summary statistics for annual, county-

level (average) concentration of monitored particulates used to construct API scores—
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particulate matter of ten-micrometer radial diameter (PM10), sulfur dioxide (SO2), and 

nitrogen dioxide (NO2)—in milligrams per cubic meter.21 

While summary statistics indicate that overlap in the distributions of these 

variables, they also indicate jurisdictions that were assigned targets were indeed more 

densely populated, more developed, and more polluted. Balance tests suggest that 

leaders’ decision to assign targets to certain jurisdictions was not balanced on these 

factors. Imbalance in terms of population density, level of development, and level of 

pollution further suggests that tests should at the very least control for these potential 

confounds by including the above variables as covariates. 

Using the binary dependent variable of classification status, this section thus 

models the hypothesized relationship using logistic regression and controls for these 

potential confounds. However, the small sample size (n = 40) as well as near perfect 

association between the classification status of county-specific samples of air quality data 

as suspect and target assignment status demonstrated in Table A2 raises non-trivial issues 

in maximum likelihood estimation of non-linear models. To be specific, maximum 

likelihood estimation of logistic regression models using small samples with imbalanced 

and highly predictive variables often results in complete or quasi-complete separation. 

                                                
21 Data were collected for each year of the Blue Sky Action campaign (2005-2012). Data used to calculate 
population density and per capita GDP were collected from Chongqing Statistical Yearbooks while data on 
the concentration of the three monitored pollutants was collected from Municipal State of the Environment 
reports published on an annual basis by the Chongqing Environmental Protection Bureau (EPB). Per capita 
GDP was inflation adjusted to its year 2000 nominal value using a province-level deflator from China Data 
Online. The reduced number of annual, county-level observation for pollutant concentrations is due to the 
omission of this data from the 2005 and 2006 State of the Environment reports. 
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Separation produces infinite parameter values that result in the failure of non-linear 

models to converge during estimation.22 

Subsequent analyses use Firth logistic regression to overcome the issue of 

separation. Heinze and Schemper (2002) propose Firth logistic regression as a method to 

address separation when estimating logistic regression models using small samples with 

imbalanced and highly predictive variables. Firth logistic regression corrects for small 

sample bias by means of penalized maximum likelihood estimation based upon a 

procedure proposed by Firth (1993) to reduce small-sample bias in maximum likelihood 

estimates more generally. Heinze and Schemper (2002) apply this idea to logistic 

regression. Their estimation procedure addresses separation, produces finite parameter 

estimates, and allows for model convergence. Their estimation procedure is implemented 

in the R programming environment by way of the logistf R-package (Heinze and Ploner 

2004). 

 Covariate values were generated for population density, per capita GDP, and 

pollutant concentrations by calculating the mean of (available) annual, county-level 

observations of each variable. Table A4 in the appendix presents the results from 

regression of classification status on target assignment status and covariates where 

population density and per capita GDP are both logged and pollutant concentrations are 

scaled to micrograms per cubic meter of atmosphere for ease of presentation. All models 

report estimated coefficients rather than odds ratios. 

                                                
22 A basic logistic regression of classification status on target assignment status produces a coefficient with 
an estimated variance in excess of 5000, indicating separation. 
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Model 1 shows baseline results while Models 2 through 4 include covariates for 

population density, per capita GDP, and pollutant concentrations. The estimated 

coefficients for target assignment status are positive, large, and significant (p-value < 

0.01) in all models. This supports the hypothesized relationship between institutional 

incentives and manipulation as target assignment status is positively related to the 

propensity of jurisdictions to report suspect data. 

In contrast, the estimated coefficients for all covariates fail to reach standard 

levels of significance in all models. This suggests that although target assignment is 

imbalanced on population density, level of development, and level of pollution, these 

factors do not appear to have an independent effect on officials’ incentives to manipulate 

air quality data outside of institutions. This finding is consistent with the argument of 

O’Brien and Li (1999) that the cadre evaluation system not only serves to direct officials’ 

attention towards the implementation of leaders’ desired policies, but also serves to 

insulate officials from outside pressures. 

 

Instrumental Variables (IV) Regression Results 

One concern about these results is that in attempting to bias and inflate the annual 

proportion of Blue Sky days recorded in their respective jurisdictions, officials also 

manipulate data on the concentrations of the three monitored pollutants used to calculate 

API scores. Presumably, this should systematically bias pollutant concentrations 

downward in jurisdictions that were assigned targets and bias the estimated coefficients 

for pollutant concentrations. Manipulation of PM10 concentration data is of particular 
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concern as PM10 was the monitored pollutant primarily responsible for failure to report 

API scores that met the Blue Sky cutoff. 

Model 5 instruments for PM10 concentration in order to address this concern. First 

stage regression results as well as a detailed explanation of the logic for this approach are 

provided in the appendix. To briefly summarize, Model 5 instruments for PM10 

concentration using the ratio of annual, county-level gross output of the construction 

sector to GDP as a proxy for the construction intensity. According to the results from the 

baseline particulate inventory collected at the start of the campaign, construction and 

building activity was a leading source of PM10 emissions. By regressing reported PM10 

concentrations on PM10 sources and using predicted values in the second stage regression 

presented in Model 5, this should help allay concerns about unobserved bias. Similar to 

Model 4, the estimated coefficient for instrumented PM10 concentration in Model 5 for 

does not reach standard levels of significance and further supports the assertion that 

incentives for officials to report suspect data flow through the cadre evaluation system. 

Another concern regards the potential endogeneity of target assignment status. If 

leaders were more likely to assign targets to jurisdictions administered by officials who 

were more likely to manipulate, then results presented thus far may be misleading. While 

it seems unlikely that leaders can ex ante predict which officials are more prone to 

manipulate and thus which jurisdictions are more likely to report suspect data, perhaps 

factors absent from the model but correlated with officials’ propensity to manipulate 

influenced leaders’ decision regarding target assignment. 

Models 6 and Models 7 in Table A3 instrument for target assignment status using 

two, binary instruments in order to addresses these concerns: First, whether a county-
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level jurisdiction contains a nationally regulated air quality monitoring station and 

second, whether a jurisdiction is located within the river valley that contains the urban 

core of the municipality. The logic underlying the use of these instruments and their 

suitability vis-à-vis the exclusion restriction follows from the logic behind municipal 

leaders’ assignment of targets under the campaign. 

Facing pressure to improve municipal air quality, municipal leaders sought to 

create incentives for county officials to implement abatement policies. However, the 

performance of municipal leaders in achieving improved municipal air quality—

measured by the annual proportion of Blue Sky days recorded for the municipality as a 

whole—was based only on air quality data collected from so-called nationally regulated 

air quality monitoring stations. These stations are maintained by local environmental 

officials, but are regulated in the sense that their placement and operation is subject to a 

national environmental regulation that effectively fixes their location in the more densely 

populated, more developed, and more polluted jurisdictions in Chongqing’s urban core 

and immediate suburbs.23  

This regulation also effectively links municipal leaders’ performance vis-à-vis the 

annual proportion of Blue Sky days recorded for the municipality as a whole to 

improvements in air quality in specific, county-level jurisdictions that contain such 

stations but not in jurisdictions where such stations are absent. The placement of 

nationally regulated stations by regulation therefore offers a source of variation that 

                                                
23 The specific regulation is HJB 193-2005. This	
  regulation	
  effectively	
  fixes	
  the	
  location	
  of	
  monitoring	
  
stations	
  in	
  more	
  densely	
  populated,	
  more	
  developed,	
  and	
  more	
  polluted	
  jurisdictions	
  in	
  Chongqing’s	
  
urban	
   core	
   so	
   that	
   municipal	
   leaders	
   cannot	
   ‘improve’	
   air	
   quality	
   by	
   shifting	
   these	
   stations	
   to	
  
outlying	
  jurisdictions	
  with	
  lower	
  levels	
  of	
  pollution.	
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predicts target assignment status, plausibly meets the exclusion restriction, and is also 

(presumably) exogenous to county officials’ propensity to manipulate. 

In addition, Chongqing’s geographic topology also played an important role in 

determining the target assignment status of jurisdictions. Chongqing is known as the 

“Mountain City” with its urban core situated in the river valley that contains the 

confluence of the Yangtze and Jialing rivers. This valley and the urban core of 

Chongqing, are separated from much of the immediate suburbs as well as outlying 

jurisdictions by the line of hills that make up the Huaying Mountain range to its east and 

west that rise between 800-1000 meters above sea level.24 This mountainous geography 

traps pollutants in the valley. Moreover, spillovers between neighboring jurisdictions 

located within the valley mean that in order to show improvements in air quality in 

jurisdictions that contained nationally regulated stations, municipal leaders also needed 

to assign targets to neighboring jurisdictions within the valley where such stations were 

absent. First stage regression results as well as a discussion of these instruments are 

provided in the supplementary appendix. 

Model 6 and Model 7 in Table A4 report the second stage regression results after 

instrumenting for the presence of nationally regulated stations and geography. Model 6 

replicates the baseline regression reported in Model 1. Model 7 replicates the regression 

including covariates reported in Model 4. The estimated coefficients for target 

assignment status in both Model 6 and 7 are in the predicted direction, are substantively 

similar to the estimated coefficients in the non-instrumented models, and are significant 

                                                
24 The average elevation of the municipality is 237 meters above sea level. 
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(p-value < 0.001). Again, these results support the hypothesized relationship between 

institutional incentives and manipulation. 

Transforming the estimated coefficients into odds ratios provides a basis to 

interpret the substantive effect of target assignment status on the likelihood of 

jurisdictions reporting suspect data. Given minimal evidence that any of the added 

covariates explain variation in the propensity for jurisdictions to report suspect data and 

based upon the minimum Bayesian Information Criteria (BIC) for Model 1, this chapter 

uses coefficients from Model 1 to calculate odds ratios. Based upon Model 1, county-

level jurisdictions that were assigned targets were 19.01 times more likely to report 

suspect data than jurisdictions that were not assigned targets. 

 

Robustness Checks and Sensitivity Analysis 

Results presented in the previous section support the hypothesized relationship 

between the cadre evaluation system and incentives to manipulate. However, there are a 

number of reasons why readers might question these results. First, readers might question 

whether results reported above are a product of the choice of models or are sensitive to 

changes in the significance threshold used to distinguish suspect from non-suspect 

samples. Second, readers familiar with contemporary Chinese politics might question 

whether evidence of manipulation during the Blue Sky Action can at all be separated 

from the context in which it occurred: Chongqing during the tenure in office of the now-

disgraced CCP Municipal Secretary and former Politburo-member Bo Xilai. Third, the 

logic of target assignment described suggests that municipal leaders had incentives to 

remain complicit and perhaps even collude with leading county officials in jurisdictions 
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that contained nationally regulated stations, thus raising questions about interpretation of 

these results offered thus far. In order to address these concerns, this section offers 

sensitivity analysis as well as a series of robustness checks and discussion. 

 

Alternative Model Selection and Sensitivity Analysis 

 A first set of concerns is empirical in nature: Are results presented above an 

artifact of model selection? Alternatively, are results an artifact of the specification of the 

significance threshold used to code the dependent variable from county-level Z-Scores or 

the bandwidth selection used to calculate underlying Z-Scores?  

In order to address the question of model selection, Table A5 in the appendix 

reports OLS regression results for Models 1 through Model 8 from Table A4. Results are 

consistent across all models with a positive and significant association between target 

assignment status and jurisdictions reporting suspect data.  

In order to jointly address concerns regarding model selection and specification of 

the threshold used to code the dependent variable, Table A6 in the appendix reports OLS 

regression results for Model 1 through Model 8 from Table A4 using underlying Z-

Scores rather than the binary dependent variable. In interpreting results presented in 

Table A6, it is important to note that the sign of all coefficients should reverse as 

negative Z-Scores reflect evidence of manipulation. Results reported in Table A6 are 

consistent with results reported in Table A4, with a negative association between target 

assignment status and Z-Scores. 

To address further concerns about the sensitivity of results to specification of the 

threshold used to code binary dependent variable as well as the bandwidth used to 
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generate the underlying county-level Z-Scores, Table A7 in the appendix reports the 

coefficients on target assignment status rerunning Model 1 using a series of different 

specifications for the binary dependent variable. Coefficients reported in each column are 

estimated based upon county-level Z-Scores generated using the listed bandwidth to bin-

size ratio (i.e. alpha) and where rows indicate the threshold then used to classify data as 

suspect or non-suspect. 

 The estimated coefficients for target assignment status are significant and in the 

predicted direction for all specifications of the binary dependent variable. This offers 

strong evidence that results presented in the prior section are neither a product of model 

selection nor specification of the dependent variable. 

 

Robustness Check #1: Tenure of Bo Xilai 

 A second concern is substantive in nature: Is what appears to be clear evidence of 

manipulation a product of the context in which it occurred rather than of institutional 

incentives more generally? The period of observation in this study overlaps with the 

tenure in office of now-disgraced former Politburo member Bo Xilai as Chongqing’s 

CCP Municipal Secretary. Bo was appointed to this office in November 2007 and held 

office until he was purged from the CCP Politburo and removed from all party and state 

posts on 15 March 2012.25 Information revealed since Bo was purged the leadership 

suggests that Bo’s term in office was characterized by widespread corruption and the 

                                                
25 Bo’s purge was catalyzed by the attempted defection of his former lieutenant and Chongqing’s vice-
mayor Wang Lijun at the U.S. Consulate in Chengdu, Sichuan on 6 February 2012. For further details, the 
reader can consult the now voluminous body of largely speculative and journalistic accounts regarding the 
political reasons for Bo’s removal. To my knowledge, none refer to the manipulation of air quality data. 
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abuse of power. Simply, this suggests results may be the product of a particularly corrupt 

municipal leadership. 

 Ruling out the idiosyncratic effects of Bo’s term in office is difficult due to data 

limitations. Although the Blue Sky Action campaign was initiated two years prior to Bo’s 

appointment to office, county-level data in not available for this earlier period. However, 

there is a simple test to rule out the alternative explanation that manipulation was solely a 

product of Bo’s corrupt municipal leadership that involves rerunning the McCrary (2008) 

test on the subset of daily, county-level API scores reported after Bo’s removal. If 

manipulation was solely a function of Bo’s leadership, then evidence of manipulation 

should disappear in data reported from jurisdictions that were assigned targets following 

Bo’s removal. 

 Figure A5 in Appendix A depicts the distribution of the subset of daily, county-

level API scores reported from jurisdictions that were assigned from 16 March 2012. The 

dramatic discontinuity in the relative density of observations around the Blue Sky cutoff 

appears to persist despite Bo’s removal from office, and the discontinuity is significant 

(p-value < 0.001). 

It is thus possible to rule out the alternative explanation that manipulation was 

simply a product of Bo’s tenure in office. One speculative critique of this interpretation is 

that upon appointment to office, Bo may have altered institutional incentives for leading, 

county-level officials in some unobservable way such that they derived incentives to 

manipulate where none had existed before. The 2008 revision of the Blue Sky Action 

campaign’s enforcement plan did occur almost immediately after Bo appointment. 

However, comparison of the original 2005 version and the revised 2008 version of the 
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enforcement plan reveals no observable changes vis-à-vis the institutions used to manage 

leading, county-level officials. Evidence of manipulation even after Bo’s removal from 

office suggests that to the degree that Bo altered institutional incentives in even an 

unobservable way, those incentives were robust to removal from office and the end of his 

political career. 

 

Robustness Check #2: Complicity and Collusion 

 A final concern is both substantive and theoretical in nature. As noted above, the 

logic of target assignment described above in the previous section suggests that municipal 

leaders had incentives to remain complicit and perhaps even collude with leading county 

officials to manipulate in jurisdictions that contained nationally regulated stations. This 

in turn suggests an alternative interpretation of the seemingly at odds with the 

interpretation offered thus far: Rather than indicating that officials faced perverse 

incentives to manipulate, target assignment status instead indicates that officials perhaps 

enjoyed the tacit approval of leaders. 

To be clear, leaders did stand to benefit from manipulation in jurisdictions that 

contained nationally regulated monitoring stations. Manipulation in these jurisdictions 

not only served to lower county-level API scores, but also municipal-level API scores 

used to calculate the annual proportion of Blue Sky days for the entire municipality and 

upon which municipal leaders were evaluated by their own superiors. To the degree that 

manipulation lowered municipal-level API scores on days where the municipality would 

otherwise report a score that did not meet the cutoff and that failed to qualify as a Blue 

Sky day, leaders had incentives to overlook manipulation by officials on such days. 
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Substantive literature on central-local relations in China not only suggests that 

such behavior is common among leaders at sub-national administrative levels, but that 

such leaders often actively collude with subordinate officials to mislead their own 

superiors at higher administrative levels (Zhou 2010). Indeed, according to Li and Chan 

(2009) implementation of abatement policies under the Blue Sky Action campaign by 

leading county officials was to be coordinated by a vice-mayor. This suggests municipal 

leaders not only possessed incentives but also the means to coordinate manipulation by 

officials when doing so was to leaders’ benefit. 

 Although it is not possible to rule out complicity or collusion with officials on the 

part of leaders, it is possible to test whether jurisdictions that were assigned targets report 

suspect data even when leaders do not benefit from manipulation by officials. 

Demonstrating such evidence validates the interpretation offered thus far by showing that 

whether officials engage in manipulation is not strictly contingent on the tacit approval of 

leaders. Moreover, this also suggests that regardless of tacit approval or active efforts to 

coordinate the manipulation when it is to leaders’ benefit, officials are still able to do so 

when it is solely for their own benefit. 

 In order to test whether jurisdictions that were assigned targets report suspect data 

even when leaders do not benefit, this section examines the distribution of daily, county-

level API scores reported from jurisdictions that were assigned targets on days when the 

recorded, municipal-level API score exceeded the Blue Sky cutoff (i.e. municipal-level 

API score > 100). By definition, leaders do not benefit from manipulation on such days: 

While manipulation may improve daily, municipal-level API scores, it does not increase 

the annual proportion of Blue Sky days recorded for the municipality. Consequently, 
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evidence of manipulation—observable in a discontinuity in the relative density of daily, 

county-level API scores at the Blue Sky cutoff—indicates manipulation even when 

leaders do not benefit. 

Figure A6 in the appendix depicts the density plot generated by running the 

McCrary (2008) test on the subset of daily, county-level API scores reported from 

jurisdictions that were assigned targets and on days when the recorded, municipal-level 

API score was between 111 and 120.26 The horizontal axis indicates county-level API 

score. The vertical axis indicates the relative density of observations (i.e. daily, county-

level API scores) binned according to reported score where bin-size equals one. The 

vertical red line indicates the location of the Blue Sky cutoff. 

The discontinuity in the density plot presented in Figure A6 indicates that 

jurisdictions that were assigned targets appear to report suspect data even when leaders 

do not benefit. Despite restrictive conditions in the selection of observations used to plot 

the first-stage histogram and conduct the McCrary (2008) test, results indicate the 

presence of the predicted discontinuity at the cutoff (p-value < 0.001). This supports the 

hypothesized relationship and the interpretation that the cadre evaluation system creates 

perverse incentives for officials to manipulate indicators. 

 

Discussion and Implications 

To briefly summarize, this chapter argues that as argued by Campbell’s Law, 

when the leaders link rewards like promotion to indicators of officials’ performance in 

                                                
26 By examining county-level data reported on days when the municipality missed the Blue Sky cutoff by a 
substantial margin, I weigh against the possibility that I am mistaken on the ex post nature of falsification. 
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office through the cadre evaluation system, they also create perverse incentives for 

officials to manipulate indicators. This chapter clearly demonstrates the relationship 

between the cadre evaluation system and evidence of manipulation in the context of 

Chongqing’s Blue Sky Action campaign: County-level jurisdictions that were assigned air 

quality improvement targets and where leading county officials’ promotion was linked to 

delivering on targets were at least nineteen times more likely to report data indicative of 

manipulation aimed at inflating the reported, annual proportion of Blue Sky days than 

jurisdictions where leaders did not establish this link. Moreover, these results are robust 

to alternative specifications and a number of alternative interpretations. 

 Beyond the contributions listed earlier, results and analyses presented in this 

chapter ultimately raise questions for a core debate in current literature on Chinese 

politics about the determinants of political promotion in contemporary China. 

Participants in this debate are roughly divided into two camps: Those who argue that 

leaders link the promotion of sub-national officials to their performance vis-à-vis 

development indicators such as GDP growth and those who argue promotion is instead 

based upon factors such as an officials’ factional affiliation. Clear evidence of 

manipulation in response to institutional incentives raises puzzles for both sides of this 

debate: For scholars who claim that factional affiliation matters, does evidence of 

manipulation not indicate that officials themselves believe that performance ultimately 

does matter for promotion? For scholars who claim that performance matters, how can 

leaders promote officials based upon their performance when the indicators of their 

performance are inherently suspect? The final chapter of this dissertation attempts to 

offer answers to these questions.  
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CHAPTER 3: AIR QUALITY AND AGENDA SETTING 

Please, everyone pay close attention to the following new word: PM2.5.27 

 

What can recent episodes of abysmal air quality and resulting public skepticism 

over the reliability of government reported ambient air quality information teach us about 

who sets the public agenda in contemporary China? Moreover, what can these episodes 

teach us about the ability of the public agenda to set the media agenda as well as 

influence the policy agenda under authoritarianism? 

This chapter argues that recent episodes of abysmal air quality offer a unique 

opportunity to observe the process by which actors outside of the party and state such as 

well-known celebrities, entrepreneurs, and public intellectuals play a growing role in 

setting the public agenda in contemporary China. This chapter further argues that despite 

leaders’ control over what issues are placed on the media agenda, such actors 

nevertheless appear to be able to set the media agenda by exerting pressure on China’s 

highly competitive, commercial media to report on issues of public concern. Moreover, 

this chapter argues and demonstrates evidence that these actors also appear able to 

influence the policy agenda, pressuring leaders to respond to both the public and media 

agendas despite leaders’ monopoly agenda control and the absence of formal, bottom-up 

accountability institutions like competitive and multi-party elections. 

                                                
27 This	
  message	
  was	
  posted	
  by	
  Pan	
  Shiyi	
  to	
  his	
  personal	
  Sina	
  Weibo	
  weblog	
  on	
  5	
  November	
  2011.	
  
Pan	
  is	
  a	
  real-­‐estate	
  developer	
  and	
  popular	
  online	
  commentator	
  with	
  over	
  sixteen	
  million	
  followers	
  
on	
  Sina	
  Weibo. 
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Specifically, this chapter demonstrates the ability such actors to set the public and 

media agendas by focusing on widespread public concern and skepticism over the 

reliability of government reported ambient air quality information that unexpectedly 

emerged in late 2011. This chapter argues that this episode marks an important change in 

the public agenda with a sudden and dramatic increase in public attention to the issue of 

poor air quality in China’s rapidly expanding urban centers. Moreover, the episode saw 

the emergence of clearly articulated demands for leaders to reform ambient air quality 

monitoring and reporting standards as well as to require local officials to publicly report 

information on the concentration of fine particulate matter, also known as PM2.5. Facing 

substantial pressure from both the public and questions in the commercial media, leaders 

responded by announcing their intent to reform monitoring and reporting standards with 

proposed reforms specifically reflecting demands for the public reporting of information 

on PM2.5 concentrations. 

In order to demonstrate evidence of the public agenda setting the media agenda 

and even influencing the policy agenda, this chapter makes use of data and methods 

novel to the study of agenda setting. In particular, the chapter uses data on the daily 

volume of micro-blog posts that explicitly mention air quality made by users of China’s 

most popular micro-blogging platform, Sina Weibo, as well as methods for detecting 

structural breaks in time-series data to demonstrate a sudden and sustained increase in the 

level of public attention to the issue of poor air quality in mid-October 2011. Treating this 

change as indicative of a change in the public agenda, the chapter also uses these methods 

and data to model daily media coverage related to air quality to demonstrate a similarly 

sudden and sustained increase in media attention that indicates change in the media 
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agenda. The chapter then demonstrates that the observed increase in media attention lags 

the increase in public attention, occurring at the very end of October 2011. Lastly, the 

chapter demonstrates that these changes in both the public and media agendas precede 

initial public announcements made by national-level leaders of their intent to reform 

existing monitoring and reporting standards to address public concerns. 

In taking this methodological approach, this chapter seeks to establish temporal 

precedence of changes in the public, media, and policy agendas implied by recent 

changes to agenda setting theory. Agenda setting theory is causal in nature and implies a 

clear causal ordering of change in agendas. However, empirical studies of propositions 

drawn from agenda setting theory often fail to establish unambiguous causal order of 

change implied by theory (Rogers and Dearing 1988; Kosicki 1993). While this chapter is 

not the first to overcome this challenge, it is nonetheless the first do so using a 

methodological approach which treats estimating the date of change in public and media 

agendas as a problem of detecting structural breaks in time-series data. This innovation 

represents a methodological contribution to broader research on agenda setting theory. 

This chapter also seeks to make a contribution to the application of agenda setting 

theory in non-democratic contexts. Although agenda setting theory has been applied to in 

numerous contexts to explain the relationship between the public, media, and policy 

agendas, the understanding of who sets the public agenda and the potential for the public 

agenda to influence the policy agenda in non-democratic contexts is substantially altered 

from the context of democratic politics. Whereas traditional agenda setting theory 

privileges the role of the media agenda in setting the public agenda, leaders’ control over 

the media agenda through selective censorship and control of content as well as the 
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absence of bottom-up accountability institutions through which the public can plausibly 

hold leaders to account in non-democracies suggests an interpretation that privileges the 

role of leaders in setting the public agenda.  

Yet substantive literature on agenda setting in contemporary China suggests that 

while leaders maintain monopoly control over the policy agenda and substantial control 

over what issues are placed on the media agenda, they are not entirely insulated from the 

influence of the public agenda. In particular, this chapter demonstrates evidence of a non-

institutional channel through which actors traditionally left outside of the policy-making 

process can influence leaders and shift the policy agenda in their favor by first setting the 

public agenda. While responsiveness to the public agenda on the part of leaders neither 

implies their accountability to the public nor that public demands fundamentally 

challenge leaders’ monopoly over the policy agenda, it does support the observation of an 

increasingly pluralized policy-making process despite the absence of any formal moves 

by leaders towards political liberalization (Wang 2008; Mertha 2009). 

The remainder of the chapter is as follows: First, the chapter provides a review of 

agenda setting theory and its application to non-democracies, focusing specifically on 

contemporary China; Second, it provides an account of the crisis mentioned above that 

occurred during the final months of 2011 and then develops hypotheses regarding the 

order of change in the public, media, and policy agendas with respect to the issue of poor 

air quality; Third, the chapter offers a description of data and methods used to establish 

the order of agenda change; Fourth, the chapter offers its results and analysis. The chapter 

concludes with a discussion of findings and their connections to substantive literature. 
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Agenda Setting under Authoritarianism 

Who sets the public agenda? Agenda setting theory privileges the role of the 

media in setting the public agenda in open societies (McCombs and Shaw 1972; 

McCombs 2004). The underlying argument is that the media draws public attention to 

specific issues by placing them on the media agenda, thus creating greater public 

awareness, and leading the public to perceive these issues as more important than 

alternatives. In the presence of bottom-up accountability institutions like competitive and 

multi-party elections through which the public can hold leaders to account, this implies 

the public agenda will influence the policy agenda (Page and Shapiro 1983). 

However, this understanding of who sets the public agenda and its potential to 

influence the policy agenda hinges upon conditions underlying democratic politics. In 

non-democracies where bottom-up accountability institutions through which the public 

can plausibly hold leaders to account are absent and where leaders can directly control 

what issues are placed on the media agenda through selective censorship and control of 

media content, the relationship between agendas posited by traditional agenda setting 

theory is open to question. In particular, there is reason to question whether congruence 

between agendas is due to a bottom-up effect of the public or media agendas on the 

policy agenda or a top-down process with leaders setting the public and media agendas to 

reflect their own desired policy agenda. 

Contemporary China would seem to offer a clear case in which leaders do indeed 

exercise significant control over what issues are placed on the media agenda and actively 

use these controls to set the public agenda. For example, Chan (2007) argues that efforts 

by Chinese leaders to guide public opinion through propaganda work and reporting by 
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the state-led media have shifted since the early 1990s towards attempting to shape ‘what 

people think about’ as opposed to ‘what people think’. Nevertheless, substantive 

literature suggests that explanations of who sets the public agenda that ignore the impact 

of the Internet as well as media commercialization risk overlooking critical changes in 

what actors besides leaders can set the public agenda in contemporary China as well as 

their ability to use the public agenda to pressure leaders and influence the policy agenda. 

 Scholars writing on the impact of the Internet point to its role as a quasi-public 

sphere in which members of the public can raise and openly discuss issues of public 

concern (Lagerkvist 2005; Qian and Bandurski 2011). In making this argument, scholars 

like Xiao (2011a; 2011b) focus on the emergence and the role of online ‘opinion leaders’ 

such as well-known celebrities, entrepreneurs, and public intellectuals in placing issues 

on the public agenda. Given that these actors are identifiable, can reach large public 

audiences, can quickly and widely disseminate information, and have incentives to 

cultivate a positive reputation with the public, they play an important role in placing 

issues of personal concern and that resonate with the broader public onto the public 

agenda. In doing so, these actors draw public attention and creating greater awareness of 

these issues, thereby setting the public agenda independently of the traditional media and 

leaders. 

In addition to the emergence of actors outside of the party and state who can set 

the public agenda, scholars writing in the substantive literature also point to the impact of 

media commercialization in discussing how the public agenda may also undermine 

leaders’ controls over the media agenda. Although leaders possess a range of mechanisms 

with which to restrict what issues traditional media outlets place on the media agenda, the 
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need for media outlets to compete over public audiences and advertising revenues creates 

countervailing incentives (Shirk 2011; Qian and Bandurski 2011). While media outlets 

can be heavily fined or find their operating licenses revoked for breaking restrictions on 

reporting about issues that leaders would rather see suppressed, they also face significant 

pressure to circumvent restrictions and report on issues of widespread public concern. To 

the degree that the Internet and online discussion substitute as a source of information for 

audiences actively seeking information, this creates strong incentives for individual 

media outlets to break restrictions in order to capture audiences. Under these conditions, 

the public agenda as expressed on the Internet may thus set the media agenda and further 

draw public attention to a given issue. 

The ability of the public and media agendas to influence the policy agenda 

ultimately lies in the threat of collective action if leaders fail to respond to public 

concerns. Admittedly, the possibility of collective action in response to poor air quality, 

food safety, corruption, or any other single issue of public concern that outside actors or 

‘opinion leaders’ might place on the public agenda appears remote. The possibility that 

collective action linked to any such issue might produce direct challenges to the existing 

political system or threaten leaders’ monopoly over the policy agenda appears even more 

remote. Indeed, recent research on online censorship by King, Pan, and Roberts (2013) 

suggests censors (and by extension leaders) allow criticism but strictly censor calls for 

collective action. 

Yet while the vigilance of censors reduces the possibility of collective action, 

such behavior reveals leaders’ underlying concerns with the potential for collective 

action, regardless of its proximate cause. Almost none predicted that the proximate cause 
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of the collective actions that precipitated the collapse of communist regimes in Eastern 

Europe in 1989 would lead in such a direction (Kuran 1991). As Lohmann (1994) points 

out, leaders’ response or non-response to public concerns may also reveal information 

about the nature of leaders’ preferences to the public. Even the remote possibility of 

collective action thus creates some incentive for leaders to respond by adjusting the 

policy agenda to more closely reflect the public agenda and give the appearance of 

responsiveness to public concerns. The following section describes one such recent 

instance in which this chapter argues that leaders did indeed choose to respond and 

develops hypotheses regarding the order of change in public, media, and policy agendas 

implied by this process.  

 

Air Quality, Public Skepticism, and Agenda Setting in Contemporary China 

Recent episodes of abysmal air quality and public skepticism over the reliability 

of government reported ambient air quality information provide an ideal case in which to 

illustrate and test propositions about the ability of actors outside of the party and state to 

set the public and media agendas as well as to pressure leaders and influence the policy 

agenda. In particular, this chapter focuses on the first of the now seemingly perennial 

episodes of poor air quality that occurred in Beijing in the final months of 2011. Though 

subsequent episodes of poor air quality such as the episode which occurred in January 

and February 2013 and which the international press dubbed Beijing’s ‘Airpocalypse’ 

have captured international attention, it is the episode that occurred in late 2011 that 

brought the issue of poor air quality in China’s rapidly expanding urban centers onto the 

public agenda. 
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Figure B1 in Appendix B above graphically illustrates this point using online 

search query data from Google Trends. Figure B1 depicts the relative volume of search 

queries by Google Search users that include the keywords ‘Air Quality’ in Chinese and 

that originate from IP addresses registered in the People’s Republic of China.28 

Observations are reported on a weekly basis and coverage extends from 2009-2013. A 

clear pattern of bursting in the relative volume of search queries—direct evidence of 

members of the public actively seeking information on air quality—is observable starting 

with a first burst in late 2011 and that falls within the period of the first episode. While 

the burst’s magnitude is lesser than subsequent bursts, it nevertheless marks the initiation 

of a series of subsequent episodes related to the issue of poor air quality that shows few 

signs of abating. 

The narrative surrounding the first episode is as follows: Early arrival of a 

particularly harsh winter in 2011 and the extensive use of coal for interior heating in 

northern China contributed to a sharp seasonal decline in ambient air quality in the 

national capitol of Beijing and surrounding provinces. Yet while air quality and visibility 

had reached equally low levels during the immediately preceding winter (Associated 

Press 2010; Watts 2010), what differentiated 2011 from prior years was the degree to 

which public attention came to focus on discrepancies between ambient air quality 

information reported by municipal environmental officials in Beijing and alternative 

information reported by the US Embassy in Beijing. 

                                                
28 For a detailed description of how Google Trends calculates, standardizes, and reports the relative volume 
of search queries for a given keyword, consult the methodology section of the official Wiki for Google 
Trends. 
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Beginning in 2008, officials at the US Embassy began continuous monitoring of 

ambient air quality in Beijing from the grounds of the US Embassy compound in the 

municipality’s Chaoyang District. US Embassy officials also began reporting this 

information in terms of Air Quality Index (AQI) scores along with health advisories via 

the public Twitter account BeijingAir. This move was not welcomed by Beijing officials 

and resulted in heated exchange behind closed doors between representatives from the 

Ministry of Foreign Affairs (MFA) and US Embassy officials on 7 July 2009. The 

excerpt below contains the US Embassy’s own summary of the exchange was made 

public by way of the Wikileaks leak of U.S. diplomatic cables: 

At the request of the Ministry of Foreign Affairs (MFA), [US Embassy 
officials] met on July 7 with Mr. Wang Shuai of MFA’s Office of U.S. 
Affairs to respond to MFA’s concerns about recent publicity in 
international and local press surrounding an air quality monitor installed 
on the Embassy compound. MFA registered complaints on behalf of the 
Beijing Environmental Protection Bureau (EPB) and the Chinese Ministry 
of Environmental Protection (MEP), saying that making this data (which 
in their view “conflicts” with “official” data posted by the Beijing EPB) 
available to the general public through an Embassy-operated Twitter site 
has caused “confusion” and undesirable “social consequences” among the 
Chinese public. MFA asked [the US Embassy] to consider either limiting 
access to the air quality data only to American citizens, or otherwise 
identify a suitable compromise.29 

The standard used by the US Embassy to monitor and report information on 

ambient air quality and that provoked concerns from the MFA is the same standard used 

by the US Environmental Protection Agency (EPA) to monitor and report levels of 

pollutants regulated by the US Clean Air Act, including fine particulate matter, also 

known as PM2.5. Alternatively, the existing monitoring and reporting standards used by 

the Chinese Ministry of Environmental Protection (MEP) and municipal environmental 
                                                
29 The cable was sent on 10 July 2009 and its Wikileaks reference ID is 09BEIJING1945. 
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officials in Beijing did not include PM2.5 but rather included respirable suspended 

particles, also known as PM10.30 Public health literature finds that while short-term and 

long-term exposure to elevated concentrations of both PM2.5 and PM10 are hazardous to 

human health, exposure to PM2.5 is more strongly associated with negative health 

outcomes including cancer, heart failure, and premature death. 

While few members of the public likely understood the distinction between 

PM2.5 and PM10 prior to this episode, the use of different monitoring and reporting 

standards by municipal and US Embassy officials led to divergent metrics for reporting 

ambient air quality information to the public. For example, PM2.5 concentrations on 9 

October 2011 rose to such high levels that monitoring equipment operated by the US 

Embassy registered concentrations that exceeded the maximum allowable for calculating 

AQI scores. The US Embassy subsequently reported that conditions were ‘Beyond Index’ 

having exceeded ‘Hazardous’ levels, and issued a corresponding health advisory for US 

citizens and city residents to remain indoors. On the same day, municipal officials 

reported an Air Pollution Index (API) score of 121 based upon PM10 concentrations, 

reporting conditions as only ‘Lightly Polluted’. 

Although differences between monitoring standards can largely account for this 

discrepancy, public skepticism over the reliability of air quality information fell strongly 

on municipal environmental officials rather than the US Embassy. This chapter argues 

that common knowledge of alternative information reported by the US Embassy as well 

as resulting skepticism can be strongly attributed to the activities of what Xiao (2011a; 
                                                
30 The difference between PM2.5 and PM10 is in the size of the particulates being measured. PM10 
measures particulates of 10 micrometers radial diameter or less while PM2.5 measures particulates of 2.5 
micrometers radial diameter or less. 
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2011b) refers to as online ‘opinion leaders’. As poor air quality persisted through the 

final months of 2011, well-known online commentators including billionaire real-estate 

developer Pan Shiyi whose Sina Weibo account registers more than sixteen million 

followers, as well as environmental advocate Ma Jun, and Beijing News editor Yu Ping, 

played active roles in drawing attention to the existence of information reported by the 

US Embassy, the discrepancy with information reported by municipal environmental 

officials, and advocating for reform of existing monitoring and reporting standards.  

For example, on 6 November 2011 Pan Shiyi posted an online poll entitled 

“Appeal to the MEP to Adopt a Mandatory PM2.5 Standard,” to his personal Sina Weibo 

weblog asking followers to respond to the following message: 

Experts say PM2.5 pollution is very harmful to human health. Only when 
the state has adopted a mandatory standard will each city implement such 
a standard. Knowing the grave nature of the problem, all people must 
consciously work to prevent air pollution and change their own unhealthy 
lifestyles and habits. Ask your friends to vote and to forward this message. 
In one week, I will place the results of the vote in a letter that I will 
present to the Minister of Environmental Protection. 

Users then were offered the choice of voting for the MEP to adopt such a standard 

in the current year, the following year, or not do adopt such a standard. While the poll 

was unofficial, within a week it had drawn over 40,000 participants with 98.3% voting to 

adopt a mandatory PM2.5 monitoring and reporting standard similar to that used by the 

US Embassy. 

With online discussion and rapidly increasing public attention to the issue of air 

quality becoming newsworthy, commercial media outlets soon turned their attention to 

actively reporting on the issue of poor air quality and the impenetrable fog that hanging 



60 
 

 
 

over Beijing. Consistent with discussion of the relationship between the public and media 

agendas in the prior section, this implies a first observable implication regarding the order 

of change in agendas: 

Implication #1: If the public agenda sets the media agenda, then an 
increase in public attention will precede increase in media attention. 

 
Facing a fast rising tide of public attention, growing questions in the media, and 

little sign of abatement in poor air quality, national-level leaders chose to respond by 

publicly announcing their intent to reform monitoring and reporting standards. Premier 

Wen Jiabao delivered what is now considered the initial announcement of this change at 

the annual conference of the China Council for International Cooperation on 

Environment and Development (CCICED), a high-level government advisory body, on 

15 November 2011. In summarizing remarks made by Premier Wen, the state-led media 

reported Wen to have emphasized need for the, “improvement of environmental 

monitoring and environmental standards, brining them gradually into line with 

international standards, so that the results of environmental monitoring and peoples’ 

perceptions of the environment are closer” (CCICED 2012). Consistent with discussion 

of the ability of the public and media agendas to influence the policy agenda in the prior 

section, this suggests a second observable implication: 

Implication #2: If the public and media agendas can influence the policy 
agenda, then an increase in both public and media attention will 
precede leaders’ announcements 

 
Of course, the initial announcement by Premier Wen did not specifically mention 

the issue of air quality or publicly commit leaders to the inclusion of PM2.5 into 
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reformed standards. However, Vice Premier Li Keqiang and Minister of Environmental 

Protection Zhou Shengxian made further public announcements in mid-December on the 

heels of another bout of particularly poor air quality in early December that drafting of 

reformed national monitoring and reporting standards that included PM2.5 had been fast-

tracked. Ultimately, this process culminated in the passage of the reformed standards by 

Premier Wen at a special executive council meeting of the State Council on 29 February 

2012, immediately prior to the opening of the 2012 annual plenary session of the 

National People’s Congress (NPC). 

The reformed standards involved a number of substantial changes to previous 

ambient air quality monitoring and reporting standards passed in 2000. In addition to 

tightening limits on pollutants monitored under the previous set of standards including 

SO2, NO2, and NOx, the new standards included PM2.5. Reforms also included a clear 

plan and timetable for establishing a national network of automated monitoring stations. 

The network was targeted to cover 72 municipalities and begin operation by no later than 

1 January 2013. The plan ultimately called for the network to cover all of China’s 

municipalities by the close of 2016. The timetable for the rollout of this network was 

even integrated as a key project in the national 12th FYP. Taken altogether, the policy 

response was surprisingly swift and exceeded the expectations of many observers. 

 

Data and Methods Description 

In order to test for the hypothesized order of changes in the public, media, and 

policy agendas, this chapter makes use of data on public and media attention to the issue 



62 
 

 
 

of poor air quality as well as leaders’ announcements of their intent to reform ambient air 

quality monitoring and reporting standards. Although estimating the date of change in the 

policy agenda based upon leaders’ announcements is relatively straightforward, 

estimating the date of change in the public and media agendas is more complicated. What 

constitutes evidence of a change in the public or media agenda? Moreover, how can 

researchers go about estimating the date of change in one agenda for comparison with 

change in another? 

 This chapter treats the estimation of the date of change in the public and media 

agendas as a problem of identifying structural change in public and media attention. 

Specifically, this chapter argues sudden and dramatic increases in the level of public and 

media attention to the issue of poor air quality are indicative of the introduction of this 

issue onto the public and media agendas, respectively. The hypothesized order of changes 

to the public, media, and policy agendas described in the prior section implies that public 

attention should experience such a level-shift prior to a similar level-shift in media 

attention, and that level-shifts in both public and media attention should precede leaders’ 

announcements. 

 

Data Description 

 The chapter measure public attention using data on the daily volume of posts by 

users of the Sina Weibo microblogging service, specifically posts containing the keyword 

‘PM2.5’. Sina Weibo is China’s most popular microblogging platform and is considered 

by media scholars to offer a space in which members of the public have the opportunity 

to raise and discuss a range of issues not explicitly prohibited by censors. As previously 
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mentioned, ‘PM2.5’ also emerged as a salient term with respect to concerns over the 

issue of poor air quality and a focal point for concerns the reliability of government 

reported, ambient air quality information. Moreover, public demands for leaders to 

reform existing monitoring and reporting standards focused specifically on the inclusion 

of PM2.5 into a new standard. 

 Data on the daily volume of posts was collected from Weibo Search, a service 

offered by the Chinese online media company Sina Corp. that owns and operates Sina 

Weibo.31 Weibo Search allows users to query the daily volume of posts to Sina Weibo 

that contain a user-specified keyword and that also meet user-specified classifications 

regarding the type of account from which the post originated. For example, users of 

Weibo Search may query the volume of posts made from verified versus non-verified 

accounts. Weibo users with verified accounts have verified their offline identity with 

administrators of Sina Weibo while users with non-verified accounts have not gone 

through this process. 

 The distinction between verified and non-verified users is not a trivial one vis-à-

vis agenda setting theory and earlier discussion of online ‘opinion leaders’. Verified users 

include well-known celebrities, entrepreneurs, and public intellectuals that have the 

ability to quickly and widely distribute information and their opinions to a wide audience 

of other users. So-called “Big-Vs” like as Pan Shiyi can have millions of followers and 

are considered to possess the ability to influence which issues receive attention from both 

verified and non-verified users. Furthermore, verified Weibo users are identifiable as 

their accounts reflect their offline identity and they have a greater stake in maintaining 

                                                
31 Weibo Search can be accessed at www.s.weibo.com. 
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their reputation among followers regardless of whether their followers are verified or 

non-verified users. Consequently, level-shift in the volume of posts from verified 

accounts is more indicative of change in the public agenda than is level-shift in the 

volume of posts from non-verified or all accounts. 

 Alternatively, the chapter measures media attention using data on the daily 

volume of media coverage as reported by Baidu Index.32 Baidu Index is a service 

provided by the Chinese online media company Baidu Corp. that owns and operates 

Baidu, China’s most popular search engine. Similar to Google Trends, Baidu Index 

reports the daily volume of search queries by Baidu users according to keyword in the 

form of Baidu Search Index (BSI) Scores. In addition to BSI Scores, Baidu Index also 

reports information on the daily volume of online media coverage based upon user-

specified keywords in the form of daily Baidu Media Index (BMI) scores.  

According to the official Wiki for Baidu Index, daily BMI scores report the daily 

volume of articles containing user-specified keyword posted to major online news portals 

such as Sohu.com and Baidu News. Although it is unclear as to whether BMI Scores 

reflect the volume of original articles or re-postings of the identical articles across 

multiple portals, the distinction is of questionable importance in measuring media 

attention: Re-posting of articles across multiple portals indicates greater media attention 

to an issue regardless of whether content is original. 

Rather than daily BMI scores generated using the keyword ‘PM2.5’ to measure 

media attention, this chapter instead uses daily BMI scores generated using the keyword 

‘Air Quality’ in Chinese. The reason underlying this choice is simple: Daily BMI scores 

                                                
32 Baidu Index can be accessed at www.index.baidu.com. 
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generated using the keyword ‘PM2.5’ do not vary or assume a value greater than zero 

prior to 2 November 2011. This indicates that prior to 2 November 2011, the media does 

not refer to PM2.5 when discussing the issue of poor air quality. Although a trivial point, 

the sudden introduction of the term PM2.5 into media coverage of air quality when the 

term was previously absent from coverage itself represents a structural change in media 

attention and strongly suggests the date of change in the media agenda. Furthermore, 

estimating the date of level-shift in media attention requires some variation in the 

measure of media attention prior to the probable date of change. Alternatively, BMI 

scores generated using the keyword ‘Air Quality’ exhibit variation across the entire 

sample window. 

Data on the daily volume of Weibo posts containing the keyword ‘PM2.5’ from 

both verified and non-verified accounts as well as daily BMI scores generated using the 

keyword ‘Air Quality’ in Chinese were collected for a sample window of eight months 

starting on 1 July 2011 and ending on 29 February 2012. Summary statistics are 

presented in Table B1 in Appendix B. 

 Summary statistics on the range and variance of each variable suggests that all 

variables should be scaled to address outliers. Table B1 also includes logged values of 

each variable where logged values are calculated by taking the natural logarithm of one 

plus the original values to account for the presence of zeros in the unlogged variables. All 

results and analysis presented in the subsequent section are generated using log values. 
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Methods Description 

This chapter uses two complimentary methodological approaches to detect 

structural change in public and media attention: The supremum F-Test for detecting 

endogenous or unknown structural breaks in time-series data and the information criteria 

based method for detecting multiple, unknown breaks suggested by Bai (1997a; 1997b) 

as well as Bai and Perron (1998; 2003). The intuition underlying both approaches is 

relatively straightforward. In the context of time-series analysis, both approaches detect 

structural change or instability in time-series by modeling the series in both a piecewise 

and non-piecewise fashion, and then compare the fit of resulting models where the null is 

non-piecewise. 

Given the hypothesized nature of structural change in both public and media 

attention, this paper models the data using simple, intercept-only models. Although this 

ignores the time-series structure of the data, the hypothesized increase in public and 

media attention to the issue of poor air quality beginning in late 2011 should be 

observable in a sudden increase but persistently elevated level in both the daily volume of 

Weibo posts as well as daily BMI scores. Testing for the presence of a level-shift and 

estimating the date of change does not require modeling the time-series nature of the 

data. 

The first approach to detecting level-shift involves the supremum F-Test, an 

extension of the Chow test. Originally proposed by Chow (1960) in order to test for 

structural change or breaks in the relationship between variables in linear regressions, the 

Chow test is also used to detect breaks at a known date in time-series data. The test 

involves fitting a model to a sub-sample of data prior to a known date, fitting the same 
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model to the sub-sample of data after the break date, and then comparing the fit of the 

two models by calculating an F-Statistic. Under the null hypothesis (i.e. no structural 

change at the suspected date), the F-Statistic should converge to zero. Alternatively, the 

null hypothesis can be rejected if the value of the F-Statistic is deviates upward and away 

from zero, suggesting the presence of structural change at the suspect date. 

 Although the Chow test is one of the most basic tests for structural change, it 

requires a researcher to ex ante specify the date of the break. While the exact dates and 

number of breaks are sometimes known, this chapter treats the dates of the hypothesized 

changes in public and media attention as unknown—also known as endogenous breaks. 

Under such conditions, the supremum F-Test can be used to estimate the dates and 

number of endogenous breaks. Rather than require pre-specification of a date, the 

supremum F-test treats each date within the sample as a potential break and then 

calculates separate models and F-Statistics for all possible breaks. Resulting F-Statistics 

can then be plotted against time with the supremum or maximum value of resulting F-

Statistics providing a consistent estimate of the date of a break date, if any, in the time-

series. Multiple peaks in the resulting plot of F-Statistics against time suggest multiple 

breaks. 

 In addition to the supremum F-Test, the chapter also uses the information criteria-

based approach for detecting multiple and unknown structural breaks suggested by Bai 

(1997a; 1997b) as well as Bai and Perron (1998). While this approach is similar to the 

supremum F-test in that it involves the estimation the same model on all possible sub-

samples or segments, it differs in that it involves the estimation of models on multiple 
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sub-samples of observations in a time-series, subject to constraints on the total possible 

number of breaks in the data. 

The algorithm underlying this approach is described in Bai and Perron (2003) and 

is implemented in the R package strucchange as described by Zeleis et al. (2003). For 

estimating the date of a break in a single or one break model, the algorithm involves 

estimating all potential models that contain one break, calculating the resulting residual 

sum of squares (RSS) for each potential model, and selecting the model with the overall 

minimum RSS. For estimating the dates of breaks in a two-break model, the algorithm 

takes all potential one-break models, inserts an additional break, re-estimates and saves 

the resulting RSS of each potential model, and then selects the model with the minimum 

RSS. This process is repeated until the maximum possible number of breaks is reached.  

The resulting set of models with one-or-more breaks can then be directly 

compared on the basis of their resulting Bayesian Information Criteria (BIC). The model 

with the minimum BIC is then selected and confidence intervals can be constructed 

around the estimated date or dates of structural breaks. While the resulting Akaike 

Information Criteria (AIC) can also be used to select the model with the best fit, Bai and 

Perron (2003) suggest that using the AIC to guide model selection will lead to 

overestimates in the optimal number of breaks. The benefit of this approach is that it 

allows for the estimation of confidence intervals around estimated breaks. The resulting 

estimated dates and confidence intervals can then be compared between time-series to 

test the hypothesized order of level-shifts in public and media attention and, by extension, 

the appropriate causal order of changes in public, media, and policy agendas. 

 



69 
 

 
 

Results and Analysis 

Does the order of increase in the levels of public and media attention to the issue 

of poor air quality support the hypothesized order of structural changes in the public and 

media agendas? Moreover, do these increases precede announcements by leaders? 

Empirical results below support the hypothesized order of structural changes with the 

estimated dates for increase in the daily volume of Weibo posts containing the keyword 

‘PM2.5’ preceding the estimated date for increase in daily BMI scores. Furthermore, both 

changes appear to precede the initial public announcement by Premier Wen Jiabao on 15 

November 2011 of leaders’ intent to reform ambient air quality monitoring and reporting 

standards to more closely reflect public perceptions and address public concerns. 

Results for the optimal number of breaks and the estimated date of level-shifts in 

the daily volume of Weibo posts can be seen in Figures B2 and B3 in Appendix B. The 

left panel of Figure B2 depicts the trend as well as the estimated date of level-shifts in the 

volume of posts by the users of verified accounts whereas the middle panel depicts the 

results from the supremum F-tests and the right panel depicts the results for optimal 

number of breaks according to the minimum BIC. The left, middle, and right panels of 

Figure B3 depict the same information based upon the volume of posts by users of non-

verified accounts. 

 Visual analysis of the trends in the left panels of both Figure B2 and B3 suggest 

clear level-shift in the daily volume of posts from both verified and non-verified users 

between the months of September and November 2011. The single peak in the plot of the 

F-statistics in middle panels of both Figure B2 and B3 indicates a one-break model is 

appropriate for modeling level-shift in the trends. However, the minimum BICs depicted 
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in the right panels of both Figure B2 and B3 suggest instead using a two break model. 

Estimated coefficients for intercept-only models using the daily volume of posts from 

verified accounts with zero, one, and two breaks are reported below in Model 1, Model 2, 

and Model 3 in Table B2, respectively. Estimated coefficients for intercept-only models 

using the daily volume of posts from non-verified accounts with zero, one, and two 

breaks are reported in Model 4, Model 5, and Model 6 in Table B2, respectively. 

Using zero, one, and two-break models, the left panels of both Figure B2 and B3 

depict the estimated intercept-only models of the data by plotting the fitted values for 

each model. Fitted values for models with zero, one, and two breaks are depicted in blue, 

red, and green, respectively. Changes in level of intercepts correspond to the estimated 

date of level-shifts in the trend. For models estimated with a single break, the estimated 

date of level-shift in posts from verified accounts is 19 October 2011 while the date of 

level-shift in posts from non-verified accounts is 8 October 2011. For models estimated 

with two breaks, the estimated date of the first and smallest level-shift is on 5 September 

2011 for posts from both verified and non-verified accounts while the date of the second 

and largest level-shift is on 19 October 2011, consistent with the model with one break 

for posts from verified accounts. 

The optimal number of breaks and estimated date of level-shift in daily BMI 

scores can be seen in Figure B4 in Appendix B. Similar to Figures B2 and B3, the left 

panel of Figure B4 depicts the trend as well as the estimated level-shifts in daily BMI 

scores whereas the middle panel depicts the results from the supremum F-test for 

structural change and the right panel depicts the results for optimal number of breaks 

according to the minimum BIC. 
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Visual inspection of the trend in the left panel of Figure B4 strongly suggests a 

level-shift between late October and early November. The single and sharp peak in F-

Statistics in the middle panel as well as the minimum BIC in the right panel both suggest 

a single break model provides an appropriate basis for modeling the trend. Similar to 

Figures B2 and B3, the left panel of Figure B4 depicts both zero and single break models 

by plotting fitted values. Fitted values for models with zero and one break are depicted in 

blue and red, respectively. Estimated coefficients for intercept-only models with zero and 

one break are reported in Models 7 and 8 in Table B2, respectively. Changes in level of 

the model intercepts correspond to the estimated date of level-shift in the trend. 

For the single break model, the estimated date of level-shift in the daily BMI 

scores is 31 October 2011. This is consistent with the hypothesized sequence of changes 

if the public agenda is indeed capable of setting the media agenda. Moreover, change in 

the media agenda indicated by the level-shift in BMI scores also precedes the first public 

announcement of leaders’ intent to reform ambient air quality monitoring and reporting 

standards, thereby indicating change in the policy agenda. Table B3 reports the estimated 

dates of change in the public and media agendas, their corresponding 95% confidence 

intervals, and the date of the public announcement by Premier Wen in chronological 

order. 

The confidence intervals for estimated dates of level-shifts in the daily volume of 

Weibo posts precede and do not overlap with the estimated dates of level-shift in daily 

BMI scores. Furthermore, the confidence intervals both temporally precede the initial 

date on which daily BMI Scores generated using the keyword ‘PM2.5’ rise above zero, 

thus indicating the first time the media uses the term PM2.5 in reporting on the issue of 
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air quality and, by definition, a level-shift in the trend. Importantly, the confidence 

interval surrounding the level-shift in BMI scores also precedes and does not overlap 

with the first announcement of leaders’ intent to reform ambient air quality monitoring 

and reporting standards. Taken altogether, this supports the hypothesized order of 

changes in the public, media, and policy agendas through which the public agenda can 

influence the policy agenda. 

 

Discussion and Implications 

To briefly conclude, results and analysis presented above appear to confirm the 

hypothesized order of change in agendas. By demonstrating the appropriate causal order 

of increase in the level of public and media attention, results and analysis provide support 

for the ability of actors outside of the party and state to set the public as well as media 

agendas. The date of leaders’ announcements following increases in public and media 

attention further supports the contention that these actors, formally outside of the policy-

making process, are nevertheless capable of pressuring leaders and influencing the policy 

agenda. The responsiveness of leaders thus suggests a non-institutional channel through 

which actors formally outside the policy-making process can influence the policy agenda 

by first setting the public agenda. 

 The use of this strategy has not gone unnoticed in the substantive literature. For 

example, both Wang (2008) and Mertha (2009) note similar instances of actors outside of 

the party and state who have traditionally been excluded from the policy-making process 

attempting to influence the policy agenda by first setting the public agenda. These 

scholars further point to the use of this strategy as well as its occasional effectiveness in 
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provoking the response of leaders as evidence of increasing pluralization of the policy-

making process despite the absence of moves towards political liberalization. 

These signs of the pluralization of the policy-making process and the 

responsiveness by leaders to the public agenda are worth note. However, it is also worth 

noting that responsiveness on the part of leaders does not necessarily imply that they are 

accountable to these actors, the public more broadly, or that leaders are without the 

means to limit the ability of these actors to influence the policy agenda. For example, an 

anti-rumor campaign launched by online censors and state authorities in August 2013 

targeted so-called “Big-Vs” as well as lesser-known Sina Weibo users. Charles Xue, an 

American investor of Chinese origin and popular online commentator with over twelve 

million online followers known for railing against official corruption and venality, was 

arrested in Beijing on 23 August 2013 for soliciting prostitution. The arrest and 

subsequent public shaming of Xue on state television was widely seen as politically 

motivated and intended to impress the point that even so-called “Big-Vs” are not beyond 

the reach of leaders (Buckley 2013). Nevertheless, while the strategic interaction between 

such actors and policymakers is worth expanding upon, this chapter leaves this task for 

future work.  
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CHAPTER 4: MAKING SENSE OF MANIPULATION 

GDP figures are ‘man-made’ and therefore unreliable… When evaluating 
Liaoning’s economy, [Li Keqiang] focuses on three figures: (1) electricity 
consumption; (2) volume of rail cargo; and (3) the amount of loans 
disbursed… other figures, especially GDP statistics, are ‘for reference 
only,’ he said smiling33 

 

How can scholars make sense of manipulation? Empirical results presented in the 

first chapter demonstrate evidence that sub-national officials respond to institutional 

incentives by manipulating indicators of their performance in office. The result of 

strategic behavior by officials, evidence of manipulation raises two puzzles for an 

important debate in literature on contemporary Chinese politics.  

This debate concerns what influences the promotion of sub-national officials 

within the modern party and state hierarchy and pits two groups of scholars against one 

another: Scholars who argue that performance influences officials’ subsequent promotion 

prospects and scholars who instead argue that factional affiliation influences their 

promotion prospects. The two puzzles raised by the first chapter are as follows: First, if 

performance does not influence the promotion of sub-national officials, then what 

explains clear evidence of the manipulation of indicators that leaders use to monitor 

performance? Second, if officials can manipulate and thereby systematically bias 

                                                
33 The excerpt was drawn from a now well-known U.S. Diplomatic cable leaked by Wikileaks and 
originally sent from the U.S. Embassy in Beijing. The full cable summarizes the contents of a meeting 
between U.S. Ambassador Clark J. Randt and current State Premier Li Keqiang in 2007. At the time of the 
meeting, Li was serving as Liaoning CCP Provincial Secretary. Liaoning is a developed coastal province 
located in northeastern China. 
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indicators, then is it actually possible for leaders to promote officials based upon their 

performance in office?  

This chapter offers a potential solution to these puzzles. Drawing on models of 

manipulation presented in a literature on finance and accounting as well as often 

overlooked evidence from substantive literature on the quality of GDP-based 

macroeconomic indicators, this chapter argues that leaders are aware of the perverse 

incentives created by top-down accountability institutions like the cadre evaluation 

system. Leaders neither naively accept indicators as unbiased nor do they uncritically 

incorporate information gleaned from indicators into subsequent decisions. Though only 

occasionally mentioned in the state-led press or discussed in the substantive literature, 

leaders correct for systematic bias introduced through manipulation by discounting bias 

concealed in indicators—a process referred to as ‘wringing out water content’—based 

upon rational expectations of the magnitude of bias introduced by officials. In this sense, 

leaders attempt to ‘back out’ bias and generate unbiased and valid indicators of 

performance. 

Yet while this chapter argues that leaders attempt to generate unbiased indicators 

and can on average correct for bias, it argues they cannot perfectly correct for bias on a 

case-by-case basis.34 The reason for this is leaders’ uncertainty over the reporting 

                                                
34 To briefly explain why this distinction is potentially rather important, consider the problem of optimally 
allocating limited government resources and assistance across a number of jurisdictions following a natural 
disaster. Leaders develop rational expectations that all officials will overstate the needs of their jurisdiction 
for assistance as well as the degree to which officials will (on average) overstate need. Leaders 
subsequently adjust their allocation in light of these expectations. However, leaders’ uncertainty over the 
degree to which officials overstate need inevitably leads to under-allocation of assistance to some 
jurisdictions and over-allocation to others. Greater uncertainty does not mean that leaders under-allocate or 
over-allocate on average, but that the degree to which they under-allocate or over-allocate in individual 
cases is greater. According to Amartya Sen, failure to optimally allocate assistance in the wake of natural 
disasters in this way is the proximate cause of man-made disasters such as ensuing famines. 
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objective of officials: Leaders may develop rational expectations that officials bias 

indicators by a certain magnitude but are uncertain at any time about the exact costs and 

benefits to officials from biasing indicators.  

Uncertainty over the reporting objective implies that leaders correct for bias on 

average but also under-estimate bias in the case of some officials and over-estimate bias 

in the case of others. This implies that after wringing out water content, corrected 

indicators offer a noisier signal of the performance of officials than is assumed by 

scholars who ignore manipulation. Greater uncertainty over the reporting objective of 

officials implies an even noisier signal. As the epigraph above suggests, leaders are aware 

of this and consequently treat indicators as less informative or, in the words of Premier Li 

Keqiang, ‘for reference only’ when evaluating sub-national conditions as well as the 

performance of officials. 

This substantive and theoretical point has critical implications for recent empirical 

studies of the performance-promotion hypothesis. Contrary to predictions drawn from 

current theories of performance-based promotion, studies that attempt to directly test the 

conjecture that leaders will be more likely to promote officials who perform by delivering 

rapid economic development in their assigned jurisdictions produce null and weak 

results. Scholars who argue against theories of performance-based promotion have 

subsequently seized upon these results as evidence that falsifies theories advanced by 

their opponents and as evidence that supports their own, namely those that emphasize 

factional affiliation.  

However, the argument at the heart of this chapter implies that both groups of 

scholars have overlooked the role of manipulation and the response of leaders to 
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manipulation in generating these results. Uncertainty about the reporting objective of 

officials makes corrected indicators noisier and less informative to leaders when making 

decisions about whom to promote by lowering the signal-to-noise ratio of indicators as a 

measure of true performance. This implies that when making decisions about whom to 

promote, leaders will be less sensitive to differences in indicators as these are more likely 

to be the product of noise than differences in true performance. The implication for tests 

of the performance-promotion hypothesis is that leaders’ decision to grant rewards (i.e. 

promotions) are less sensitive to differences in indicators used to proxy for performance. 

In terms of hypothesis testing, this argument implies that tests of the performance-

promotion hypothesis will be biased towards type II error and produce results that lead to 

incorrect failure to reject the null hypothesis that performance does not influence 

promotion. 

The contribution offered by this chapter is thus not just to make sense of evidence 

of manipulation but also to offer an alternative explanation for one of the most vexing 

empirical puzzles in literature on contemporary Chinese politics. This explanation is 

unique in that it provides a theoretical reasoning for this puzzling result that incorporates 

substantive knowledge about perverse institutional incentives. Moreover, it suggests 

limits to top-down accountability institutions like the cadre evaluation system and the 

argument that the leaders of the Chinese Communist Party (CCP) regime have somehow 

gotten it right. 

The remainder of this chapter is as follows: First, the chapter summarizes debate 

over the role of performance in the promotion of sub-national officials in China. Second, 

the chapter briefly detours from this debate to introduce a literature from finance and 
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accounting about the manipulation of accounting indicators that offers much needed 

answers. Third, the chapter presents its argument regarding how leaders respond to the 

manipulation of indicators. Fourth, the chapter reviews the puzzling results of recent 

empirical studies that seek to test the performance-promotion hypothesis and articulates 

how the argument developed in the previous sections explains these results. Lastly, the 

chapter offers a brief conclusion as well as discussion of implications. 

 

Debate over Performance and Promotion 

The role of performance in the promotion of sub-national officials is the subject 

of a major debate in literature on contemporary Chinese politics. On the one hand, a first 

group of scholars argues that officials’ performance is critical to their subsequent 

prospects for promotion upwards within the modern party and state hierarchy. The 

argument advanced by these scholars is that leaders use top-down accountability 

institutions like the cadre evaluation system to monitor officials as well as to generate 

information about their performance in office. Leaders then condition promotion 

decisions upon this information.  

In particular, a handful of these scholars argue that China’s geography-based 

administrative system allows leaders to generate information about officials’ performance 

relative to their peers. By rank ordering officials based upon their relative performance 

vis-à-vis economic development indicators like per capita GDP growth rates and by 

conditioning promotion decisions on these rankings, leaders not only create tournament-

like competition amongst officials to deliver on leaders’ development targets and goals 

but also select the best performing and most competent officials for promotion (Qian and 



79 
 

 
 

Xu 1993; Maskin, Qian and Xu 2000; Qian, Roland and Xu 2006; 2007; Xu 2011). This 

argument underlies claims advanced by pundits that promotion within the modern party 

and state hierarchy is meritocratic (Bell 2012; Li 2013) and that leaders have somehow 

gotten it right with respect to rule through top-down accountability institutions where 

their peers in the Soviet Union and Eastern Europe failed. 

On the other hand, a second group of scholars argues that this reasoning is deeply 

flawed. These scholars question why leaders would necessarily wish to promote the top 

performing and the most competent officials based upon the nature of politics in 

authoritarian regimes. In particular, these scholars question why leaders would promote 

officials on the basis of performance and their perceived competence rather than based 

upon their personal loyalty to leaders.  

Literature on authoritarian regimes suggests that leaders do indeed have much to 

fear from subordinates. For example, Egorov and Sonin (2011) argue that leaders face a 

tradeoff between loyalty and competence when selecting subordinates. They argue that 

leaders who are especially vulnerable to being replaced select subordinates who are loyal 

rather than competent. The reason for this is that competent subordinates are more 

capable of removing leaders from office whether through coups or alternative means. To 

this end, Boix and Svolik (2013) demonstrate that coups—whether by fellow leaders or 

subordinates—represent the primary manner of exit from office for the leaders in 

authoritarian regimes. Though the leaders of regimes that institutionalize politics through 

parties or legislatures are substantially less likely to face the threat of removal by coup, 

coups nevertheless remain the modal manner by which leaders exit from office.   
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Substantive literature on informal and personalistic factions in Chinese leadership 

politics further supports the contention that loyalty as well as concerns over the factional 

balance of power within elite leadership bodies also influence promotion decisions 

(Dittmer 1995; Dittmer and Wu 1995; Nathan 1973; Nathan and Tsai 1995). Although 

the factional affiliation of officials is difficult to assess given the informal nature of 

factions, scholars maintain that observables like shared work and educational experience 

can be used to proxy for factional affiliation. For example, Shih et al. (2010) use 

biographical information to proxy for factional affiliation and examine the membership 

composition of CCP Central Committees by factional affiliation.  Despite the argument 

that elite politics have become more institutionalized and characterized by norms of intra-

elite civility since the Cultural Revolution, they find evidence to suggest that leaders still 

attempt to pack this top decision-making body with their own factional supporters rather 

than elevate the supporters of rival leaders. 

Of course, there is reason to believe that performance and factional affiliation are 

not always rival. For example, leaders would presumably prefer to promote officials who 

are both loyal and competent. However, the current literature generally pits these two 

arguments against one another and leaves little room to maneuver. Three decades of 

spectacular development in China and the absence of outward signs of major factional 

conflict within the ruling Chinese Communist Party have further led scholars who 

emphasize the importance of performance to assume a dominant position within the 

debate.  

Nevertheless, findings in support of a core proposition drawn of theories of 

performance-based promotion are surprisingly fragile. Specifically, empirical studies that 
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directly test the performance-promotion hypothesis—the conjecture that leaders will be 

more likely to promote sub-national officials who ‘perform’ by delivering rapid 

economic development—tend to generate null results or results that are substantially 

weaker than predicted by theory (Shih et al. 2012; Su et al. 2013). It is with these 

puzzling results in mind that this chapter briefly detours from the above debate to lay the 

foundation for a possible alternative explanation that draws on a scholarly literature in 

finance and accounting that may offer an answer.  

 

Literature on Manipulation in Finance and Accounting 

What can explain null or weak results in support of the performance-promotion 

hypothesis yet evidence that sub-national officials nevertheless manipulate indicators of 

their performance in office? This section makes the case for why an analogous problem 

discussed in a literature on finance and accounting may help explain this puzzle. 

Specifically, this section argues that a weaker than predicted relationship observed 

between promotion and performance is analogous to weaker than predicted pay-for-

performance sensitivity of compensation packages offered by boards of directors to the 

managers of firms observed in the literature on finance and accounting.  

To begin, standard principal agent theory argues that in order to closely align the 

interests of managers with their own, boards offer managers compensation packages with 

high pay-for-performance sensitivities that closely link managers’ compensation to the 

performance of firms.35 However, the pay-for-performance sensitivity of compensation 

                                                
35For example, standard principal-agent theory would prescribe that boards of directors offer compensation 
packages that give managers equity in the firm like stock or options in order to align their interests with 
those of boards and shareholders more generally 
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packages actually offered to managers is substantially lower than predicted by theory 

(Jensen and Murphy 1990). Scholars working in the fields of finance and accounting have 

subsequently developed a literature to explain this seemingly puzzling behavior on the 

part of boards of directors.  

Beginning with Stein (1989), one branch of this literature focuses on how equity-

based compensation can induce managers to manipulate accounting indicators such as 

earnings used to monitor performance and firm value. In the model proposed in Stein 

(1989), managers manipulate earnings by making myopic investments that boost short-

term earnings at the expense of the long-term firm value. Models proposed by Fischer 

and Verrechia (2000) as well as Goldman and Slezak (2006) allow managers to bias 

earnings reports through faulty accounting practices.  Regardless of the method used by 

managers to manipulate earnings, the common thread that connects these models is that 

by closely linking compensation to indicators of performance through packages with high 

pay-for-performance sensitivities, boards create incentives for managers to manipulate 

indicators. 

The class of models that underlies this literature is so-called signal-jamming 

models.36 Originally proposed by Holmstrom (1999), signal-jamming models are the 

compliment of signaling models: Whereas actors in signaling models reveal private 

information through personally costly action, actors in signal-jamming models conceal 

private information through personally costly action. The interpretation of these models 

in the context of manipulation by managers is that they must expend personally costly 

                                                
36 Fudenberg and Tirole (1986) were the first to term these models ‘signal-jamming’ although Holmstrom 
(1982) offers the first example of the model. 
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effort to bias earnings reports or oversee myopic investments to manipulate indicators 

and conceal true performance, thereby jamming the signal of performance that would 

otherwise be observed by boards.  

In equilibrium, boards are not fooled: Boards rationally expect managers to 

manipulate and thus boards discount indicators for manipulation based upon their 

expectations and knowledge of the cost and benefits to managers from manipulation. 

Despite an inability to fool boards that are capable of ‘backing out’ and correcting for 

bias, managers nevertheless continue to manipulate. Managers cannot credibly commit to 

refrain from engaging in manipulation, thus boards discount indicators and correct for 

suspected bias regardless of whether or not managers actually manipulate. Though 

managers do not benefit from manipulation, they consequently have no choice but to 

manipulate. 

However, this result hinges on two critical assumptions: Boards (1) possess 

rational expectations of the magnitude of bias introduced by managers and (2) possess 

perfect information with regards to the reporting objective of managers, where the 

reporting objective refers to managers’ optimization problem of how to balance the costs 

and benefits from manipulation. Fischer and Verrechia (2000) loosen the second 

assumption in their proposed model to demonstrate that even when boards possess 

rational expectations regarding the magnitude of bias introduced by managers, 

uncertainty over the reporting objective undermines their ability to perfectly correct for 

bias in the case of individual managers. While rational expectations allow boards to 

correct for bias on average, uncertainty prevents boards from perfectly correcting for bias 

on a case-by-case basis. 
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The practical implications of this result are important for understanding how 

informative indicators are to boards as a measure of the performance of managers. 

Whereas boards correct for bias on average, uncertainty means that they over-estimate 

the true magnitude of bias in the case of some managers and under-estimate in the case of 

others. Greater uncertainty means boards under-estimate and over-estimate the true 

magnitude of bias by a greater margin in individual cases. While such errors cancel out in 

the aggregate, they nevertheless lower the signal-to-noise ratio of a given indicator as a 

measure of performance.  

This is important in that noisier indicators are poorer measures of performance. In 

the case of firms, boards of directors end up over-compensating some managers and 

under-compensating others. In the extreme case where boards are entirely uncertain with 

regards to the reporting objective of managers, noise approaches infinity, the signal-to-

noise ratio of corrected indicators approaches zero, and compensating managers based 

upon indicators is no better than compensating managers at random. Under such 

conditions, performance-based pay no longer makes sense given that boards cannot glean 

information from corrected indicators.  

Although such conditions are unlikely to arise, they serve to illustrate the point 

that increasing uncertainty over the reporting objective reduces how informative 

indicators are to boards in determining the performance and making decisions regarding 

the compensation of managers. One of the implications of this relationship is that in order 

to control managers’ perverse incentives to manipulate, boards offer managers 

compensation packages with lower pay-for-performance sensitivities. Alternatively 

stated, boards offer packages in which a smaller portion of compensation comes in the 
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form of equity.  The empirical implication of this strategy is that the observed 

relationship between compensation and differences in indicators of performance will be 

weaker than predicted by standard models that do not incorporate manipulation or 

uncertainty over the reporting objective. 

There thus appears to be a potential analogue for the weaker than predicted 

relationship between promotion and performance in contemporary China in the lower 

than predicted pay-for-performance sensitivities of compensation packages offered to the 

managers of firms. The following section develops this argument by considering 

evidence that leaders are aware of manipulation as well as systematic bias within 

indicators, and how leaders respond. 

 

Manipulation and the Response of Leaders 

Although the analogy of boards and managers with leaders and officials follows 

from the principal-agent relationship that exists between each pair of actors, the 

application of models originally used to explain manipulation in a firm setting to sub-

national governance in China requires some explication. The goal of managers in 

manipulating indicators such as earnings is to influence assessments of their firm’s value 

to boost the firm’s stock price. The potential benefits to managers from manipulation are 

straightforward: Managers whose compensation packages contain equity-based 

incentives can increase their own compensation by manipulating and inflating stock 

prices. Analogously, sub-national officials face incentives to manipulate indicators 

similar to those faced by managers. Officials desire to increase their own compensation, 
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where the promise of promotion within the party and state hierarchy generates ‘high-

powered’ incentives similar to equity-based compensation (Whiting 2004).  

 Despite being absent from discussion in scholarly literature on promotion, the 

manipulation of indicators by officials in response to institutional incentives as well as 

resulting systematic bias in indicators is common knowledge. However, significantly less 

is understood about the degree to which leaders are aware of manipulation and how they 

respond to resulting bias in indicators. Though evidence of how leaders actually correct 

for bias and incorporate information gleaned from corrected indicators is sparse, this 

section suggests that the process appears to be analogous to the process described in 

literature on finance and accounting through which boards of directors correct for bias in 

accounting indicators. 

Sub-national officials’ incentives to manipulate indicators are common 

knowledge in China. The Chinese financial press regularly carries discussion of the 

chronic problem of ‘water content’ (shuifen) in macroeconomic indicators such as sub-

national GDP growth rates. Reported provincial growth rates over the past decade have 

regularly exceeded national GDP growth rates, an anomaly that is commonly attributed to 

manipulation by career-interested officials who see delivering rapid GDP growth as a 

means to promotion. This and other statistical anomalies in GDP-based indicators are 

taken by some to suggest widespread manipulation. Moreover, this has raised extensive 

debate amongst economists over the quality of China’s GDP statistics since the late 

1990s (Chow 2006; Holz 2002, 2003, 2004, 2006, 2008, 2013; Maddison 2006; Rawski 

2001).  
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 Although officials’ incentives to manipulate are common knowledge, it is only 

through the occasional hint dropped in speeches or statements that leaders acknowledge 

they are aware of systematic bias in indicators or how they correct for systematic bias. 

The methods through which leaders ‘wring out water content’ (ji shuifen) and correct for 

systematic bias are not well understood.37 Yet although sparse, information does exist to 

suggest that leaders discount indicators that they perceive to be exaggerated or biased and 

have done so for decades. 

For example, the passage below is drawn from a report submitted by Vice Premier 

Tan Zhelin and Minister of Agriculture Liao Luyan to the Central Committee on 16 

November 1958 and suggests that leaders were aware of officials’ perverse incentives to 

manipulate even during the Great Leap Forward (1958-1962) and corrected for bias in 

agricultural production figures by discounting indicators: 

The total crop yield for 1958 will reach 425 billion kilos. This is after the 
provinces, cities, and autonomous regions reduced the figures provided by the 
counties by 10 to 30 percent…The figure of 425 billion kilos is relatively 
reliable…the total will not be lower than 375 billion kilos, and can be published 
as such. This is…a very great leap forward. This point must be affirmed; this 
overall total cannot be cast into doubt by a small minority of false or exaggerated 
reports.38 

 According to MacFarquhar (1983), CCP Chairman Mao Zedong himself echoed 

the contents of this report two weeks later in a speech to the 6th Plenum of the 8th Central 

Committee in Wuhan, Hubei province on 30 November 1958. In the speech, Mao 

referred to false reporting as a problem, repeated the corrected and lower-bound estimate 

                                                
37 If leaders’ strategy were, then sub-national officials could presumably adjust their behavior in light of 
this information to optimize, potentially rendering the strategy of leaders sub-optimal. 
38 The translation of the passage is taken directly from Yang (2012; pg. 330). The original report from 
which the passage was taken is entitled, “Central Committee’s Approval of ‘The Overall Situation, 
Problems, and Views Regarding Agricultural Production and the Rural People’s Communes,’ by Comrades 
Tan Zhelin and Liao Luyan.” 
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of 375 billion kilos, and advocated that the published indicator should be further reduced 

to 350 billion kilos, “for safety’s sake.”39  

Regardless of the fact that leaders’ expectations turned out to be inaccurate and 

leaders grossly under-estimated the magnitude of bias, this passage reveals that leaders 

were nonetheless aware of officials’ perverse incentives to manipulate. Moreover, it 

reveals that leaders and sought to correct for resulting bias in light of these expectations 

by discounting indicators, even during the Great Leap Forward.40 

 The epigraph at the beginning of this chapter suggests that contemporary leaders 

are similarly aware of perverse incentives and even suggests the methods that they 

employ correct for bias. Drawing on comments made by former National Bureau of 

Statistics (NBS) Commissioner Liu Hong in a 2000 interview, Holz (2014) confirms that 

leaders contrast reported provincial GDP data with economic data collected through 

sample surveys in each province as well as by comparing the sub-national growth rates of 

variables related to GDP—such as energy consumption and rail cargo—under the 
                                                
39 Mao again repeated these comments in a second speech to the Central Committee on 9 December 1958, 
but instead advocated that the publication of the estimate of 375 billion kilos as the upper-bound estimate 
had since risen to over 430 billion kilos. The discussion of Mao’s comments at the 6th Plenum of the 8th 
Central Committee can be found in MacFarquhar (1983; pg. 120-121). 
40 The inaccuracy of leaders’ estimates of the magnitude of the bias introduced by officials during the Great 
Leap Forward period as well as the inability of other leaders to openly question Mao or agricultural 
production figures that falsely indicated the success of the collectivization of agriculture raises an important 
question: Could leaders’ expectations during this episode be described as rational? Unfortunately, this 
question cannot be answered in this chapter. However, one promising direction for research is suggested by 
Bolton et al. (2006) who propose a model of short-term behavior by the firm managers in speculative 
markets. The proposed model suggests that optimal incentive contracts under such conditions may induce 
myopic behavior by managers at the expense of the long-term value of the firm as speculative investors 
with short time horizons determine the incentive contract offered to the manager. This is analogous to 
arguments made in leadership histories of the period that emphasize the link between the Great Leap 
Forward’s success and Mao’s continued hold on power. Simply put, Mao could not afford to let the Great 
Leap Forward—a crash development program designed to industrialize China within five years rather than 
the decades it had taken the Soviet Union—fail else risk being sidelined within the CCP leadership, an 
outcome which was realized when it spectacularly failed. With Mao’s short-time horizon and the ability to 
set (at least implicitly) the incentive contract for sub-national officials, it is little wonder that officials were 
willing to overstate grain production figures and over-extract grain from the countryside even when they 
knew this was resulting in death from famine on a massive scale, undermining the regime. 
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assumption that GDP growth rates cannot outpace the growth rates of variables related to 

GDP. When reported provincial GDP growth rates are found to outstrip these variables, 

leaders presumably correct GDP according to variables they suspect officials have not 

manipulated. 

 Whatever the method used by leaders to discount indicators, the result is the 

same: When leaders suspect an indicator is biased and overstated, they correct the 

indicator downward in line with their expectations about the magnitude of the bias. 

Alternatively, when they suspect an indicator is understated, they correct the indicator 

upward. Leaders then use the resulting corrected indicator, now presumably free of bias, 

to evaluate local conditions or the performance of officials. The discounting behavior of 

leaders to correct for bias is consistent with the discounting behavior of boards discussed 

in the finance and accounting literature.  

Yet while leaders discount indicators and may develop rational expectations about 

the magnitude of bias on average, uncertainty on the part of leaders regarding the 

reporting objective of officials is a reasonable assumption. In the context of tournament-

like competition amongst officials for limited promotion opportunities within the party 

and state hierarchy, leaders are unlikely to possess perfect knowledge of the potential 

costs and benefits to officials from biasing indicators. For example, leaders do not 

perfectly know the effort and resources required for officials to achieve a workable 

scheme to manipulate indicators. Falsifying data used to calculate indicators may require 

officials spend limited political capital in the form of promises or favors to subordinates 

in order to assure their compliance in bias schemes. Leaders similarly do not know how 

competitive officials perceive themselves to be vis-à-vis peers in competing for limited 
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promotion opportunities or whether officials themselves believe that they may soon be 

considered for promotion. Although leaders might anticipate greater incentives for 

officials to manipulate at some times and under certain conditions, they are unlikely to 

perfectly understand the exact costs and benefits.41 

Whatever the case, it is not possible to interview leaders and confirm their 

uncertainty about the costs and benefits to officials from manipulation, or whether they 

consider corrected indicators to be less informative than indicators in the counterfactual 

case where officials do not have the option to manipulate. However, Premier Li 

Keqiang’s suggestion that leaders use GDP-based indicators for ‘reference only’ supports 

the contention that much like boards, leaders consider corrected indicators less 

informative than indicators in the counterfactual case. 

Less informative and noisier indicators complicate theories of performance-based 

promotion, including those that posit tournament-like competition. Under and over-

estimation of bias on a case-by-case basis due to uncertainty over the reporting objective 

creates noisier rankings: Some officials rank higher than they should while some rank 

lower due to noise in corrected indicators rather than true differences in performance. In 

the extreme case where leaders are entirely uncertain about the reporting objective, 

leaders cannot glean information from corrected indicators and any rank ordering 

generated based on corrected indicators is random with respect to true performance. 

                                                
41 Two exogenous factors that may affect the costs and benefits from manipulation faced by officials 
include the number of peers and their tenure in office. Under tournament-like competition, a higher number 
of peers—potential competitors—should increase the likelihood of officials engaging in manipulation. 
Similarly, officials who expect to be considered for promotion in the present and who might benefit from 
manipulation have a greater incentive to manipulate. Both Guo (2009) and Wallace (2014) exploit the later 
condition to demonstrate evidence of perverse incentives.  
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Conditioning promotion on noisy rankings in the extreme case is thus no different than 

promoting officials at random.  

Although the extreme case is unlikely to arise, it is illustrative in that it 

demonstrates how greater uncertainty over the reporting objective makes corrected 

indicators less informative to leaders. In order to control the perverse incentives of 

officials to manipulate, leaders derive similar incentives to those faced by boards of 

directors to reduce the pay-for-performance sensitivity of compensation packages offered 

to managers. In the case of leaders, they can do this by reducing the weight they assign to 

indicators or rankings generated from indicators in making promotion decisions. Similar 

to the relationship between compensation and performance discussed in the finance and 

accounting literature, the relationship between promotion and performance in the 

presence of uncertainty over the reporting objective will be weaker than predicted in the 

absence of manipulation. 

 

Implications for Tests of the Performance-Promotion Hypothesis  

Manipulation and uncertainty over the reporting objective of officials has 

important implications for empirical studies that attempt to test the performance-

promotion hypothesis. According to scholars who support theories of performance-based 

promotion, leaders condition the promotion of officials on performance vis-à-vis 

economic development indicators. Empirical studies attempt to test this hypothesis by 

demonstrating that officials who deliver rapid economic development—usually measured 

using sub-national per capita GDP growth rates—are more likely to receive promotions 

within the party and state hierarchy.  
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However, tests of this proposition yield inconsistent results that fail to meet 

standard thresholds for significance. While some scholars claim to demonstrate a 

significant and positive relationship between per capita GDP growth rates and the 

likelihood of promotion at various administrative levels (Li & Zhou 2005; Chen et al. 

2005; Landry 2008), others have had difficulty replicating these results or demonstrate 

results that fall below standard levels of significance (Shih et al. 2012; Su et al. 2013). 

This has led some to question dominant theories of performance-based promotion. 

Moreover, this has led some scholars to claim that null or weaker than predicted results 

support alternative theories.42 

 Rather than taking sides in this debate, this chapter offers an alternative 

explanation for null and weaker than predicted results. It follows from the argument 

developed in previous sections that manipulation and uncertainty over the reporting 

objective of officials reduces how informative indicators like per capita GDP growth 

rates are to leaders in evaluating the performance of officials. In response to less 

informative indicators, leaders reduce the weight they assign to indicators or rankings 

generated from indicators in making promotion decisions. The observable implication of 

this argument for empirical tests is a weaker than predicted relationship between 

promotion and indicators of performance such as reported per capita GDP growth rates.  

Manipulation and uncertainty over the reporting objective therefore implies that 

indicators like per capita GDP growth rates are less reliable as measures of the underlying 

                                                
42 For	
   example,	
   some	
   scholars	
   argue	
   that	
   the	
   reason	
   for	
   null	
   or	
   weak	
   results	
   in	
   support	
   of	
   the	
  
performance-­‐promotion	
   hypothesis	
   is	
   that	
   leaders	
   use	
   tax-­‐revenue	
   growth	
   rates	
   rather	
   than	
   per	
  
capita	
  GDP	
  growth	
  rates	
  as	
  a	
  key	
  indicator	
  of	
  performance	
  (Su	
  et	
  al.	
  2012).	
  The	
  explanation	
  advanced	
  
above	
  does	
  not	
  take	
  sides	
  in	
  such	
  debates	
  at	
  it	
  may	
  apply	
  regardless	
  of	
  the	
  indicator	
  or	
  dimension	
  of	
  
performance	
  that	
  leaders	
  might	
  emphasize	
  as	
  important	
  to	
  subordinate	
  officials. 
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construct of performance than is implicitly assumed in current studies. As uncertainty 

over the reporting objective increases, the observed relationship between promotion and 

indicators of performance should become increasingly attenuated to reflect increased 

noise and a lower signal-to-noise ratio in corrected indicators as a measure of the true 

performance of officials. This issue does not arise in the absence of the option to 

manipulate. This issue also does not arise in the presence of manipulation but absent 

uncertainty over the reporting objective.  

By ignoring manipulation and the uncertainty of leaders over the reporting 

objective of officials, scholars overlook an important construct validity issue in empirical 

studies of the performance-promotion hypothesis. In the presence of uncertainty over the 

reporting objective, manipulation makes indicators worse measures of performance and 

thus a poor operationalization of the underlying theoretical construct of performance. 

Moreover, this construct validity issue suggests that tests of the performance-promotion 

hypothesis will be biased towards type II error—incorrect failure to reject the null 

hypothesis—and will improperly conclude ‘performance’ does not influence the 

likelihood of promotion in error.  

 

Discussion and Implications 

 To briefly summarize, this chapter offers an argument to make sense of 

manipulation. Manipulation of indicators is a rational and strategic response by sub-

national officials to incentives created by top-down accountability institutions. Leaders 

are aware of these incentives and respond by correcting indicators based upon rational 

expectations about the magnitude of bias introduced by officials. However, leaders’ 
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uncertainty over the reporting objective of officials reduces how informative indicators 

are to leaders by increasing noise in corrected indicators and lowering the signal-to-noise 

ratio of indicators as a measure of officials’ true performance in office. As a 

consequence, indicators are less informative to leaders and leaders will reduce the weight 

that they assign to corrected indicators in making decisions such as whom to promote 

within the party and state hierarchy. 

 In terms of debate and the two puzzles in the introduction, this chapter suggests 

that performance does indeed matter but that perverse incentives for officials to 

manipulate indicators limit the degree to which leaders can promote officials based upon 

indicators of their performance. Manipulation is therefore not trivial. Although officials 

cannot mislead leaders with rational expectations on average, manipulation nonetheless 

undermines the utility of indicators to leaders in generating information about the relative 

performance of officials by making them less reliable. Seemingly puzzling results of 

empirical studies of the performance-promotion hypothesis that proxy for performance 

using indicators like per-capita GDP growth rates are thus less puzzling than at first 

glance. 
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CHAPTER 5: CONCLUSION 

To conclude, poor air quality can teach scholars quite a bit about politics in the 

contemporary People’s Republic of China as well as about politics under authoritarian 

regimes more generally. While the social welfare costs of poor air quality in China’s 

rapidly expanding urban centers are substantial, until recently very few observers 

expected that improving poor air quality would become an important political issue for 

the leaders of the ruling Chinese Communist Party regime. The core chapters of this 

dissertation exploit this opportunity to offer a number of potential contributions to 

literature on contemporary Chinese politics as well as to literature on authoritarian 

politics more broadly. 

The first core chapter’s contribution to the literature on Chinese politics is to 

empirically confirm long-standing claims regarding perverse incentives created by top-

down accountability institutions like the CCP cadre evaluation system. Although other 

scholars have attempted to empirically confirm a causal link between institutions and 

manipulation, their tests produce either null results or suffer from issues of observational 

equivalence. This chapter plausibly overcomes these issues of observational equivalence 

and is able to link evidence of manipulation back to variation in institutional incentives, 

something that has not yet been achieved in the empirical literature. This is an important 

piece of information for scholars seeking to understand one of the key institutions that 

underpins continued CCP rule. 
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Confirming a causal link also allows this chapter to open the door to further 

research on the relationship between top-down accountability institutions and 

manipulation. In particular, this chapter raises a number of puzzling questions for 

prevailing theories regarding the relationship between performance and promotion in 

Chinese politics. These questions matter for the broader literature on authoritarian politics 

in that three decades of spectacular development in China have led some to argue that 

China’s leaders have somehow gotten it right with respect to rule through top-down 

accountability institutions. This is in contrast to the failure of their peers in the Soviet 

Union and Eastern Europe. However, this argument hinges upon the assumption that 

leaders can and do promote officials based upon performance vis-à-vis indicators. The 

ability of officials to act upon perverse incentives, to manipulate indicators, and thereby 

potentially confound leaders’ efforts to generate information about their performance 

raises uncomfortable questions for scholars and pundits who make such sweeping claims. 

The second core chapter’s contribution to the literature on Chinese politics is to 

demonstrate the ability of actors outside of the party and state to set the public agenda. In 

doing so, these actors are also able to set the media agenda as well as influence leaders 

and the policy agenda. Scholars of Chinese politics increasingly recognize the ability of 

actors outside of the party and state to influence the policy agenda and the policy-making 

process using a variety of strategies (Wang 2008; Mertha 2009). However, it is difficult 

to demonstrate a causal effect of their actions on the policy agenda. Although this chapter 

cannot demonstrate causality, it is able to demonstrate a necessary condition for causality 

in the temporal order of changes in the public, media, and policy agendas implied by 

agenda setting theory. 
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This chapter’s contribution to literature on authoritarian politics is to suggest a 

non-institutional channel through which actors formally excluded from the policy-making 

process under an authoritarian regime can shift the policy agenda in their favor. Of 

course, responsiveness on the part of leaders is not evidence of an alternative, bottom-up 

accountability channel. It is ultimately in the threat of potential civil unrest and instability 

that leaders respond to the demands actors outside of the party and state by making policy 

concessions and not through non-electoral and informal bottom-up accountability 

institution such as solidary groups (Tsai 2007) which leaders derive incentives to respond 

by adjusting the policy agenda. Nevertheless, it is worth noting that actors outside of the 

regime attempt to shift the policy agenda in their favor by first setting the public agenda, 

suggesting the importance of public opinion even under authoritarianism. 

The third core chapter’s contribution to the literature on Chinese politics is to 

offer a substantively and theoretically motivated solution to the puzzling results produced 

by direct tests of the performance-promotion hypothesis. Unlike arguments offered by 

both scholars who support theories of performance-based promotion and promotion based 

upon the factional affiliation of individual officials, the argument at the heart of this 

chapter embraces substantive knowledge of manipulation by officials to explain these 

results. This explanation not only takes into account leaders’ awareness of manipulation, 

but also available information about how leaders respond to manipulation and incorporate 

information gleaned from indicators into their decisions. The key result is that as 

uncertainty over the reporting objective of officials increases, indicators become less 

informative to leaders as a measure of the performance of officials. Subsequently, leaders 

reduce the weight that they assign to indicators in promotion decisions thus reducing the 
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strength of the relationship between ‘performance’ as measured by indicators and 

promotion. In terms of the current literature, this is a unique explanation for the null and 

weak results in support of this critical hypothesis. 

The third core chapter’s contribution to literature on authoritarian politics thus 

trails the initial chapter by answering the questions raised its empirical results. It suggests 

that performance does indeed matter and that leaders are still able to incorporate 

information gleaned from indicators into promotion decisions. Yet it also suggests the 

rarely recognized limits of top-down accountability institutions. If leaders are uncertain 

about the reporting objective of officials, indicators will be less reliable as measures of 

performance than is often assumed. Scholars and pundits who argue that China’s leaders 

somehow got it right and that promotion within the modern party and state hierarchy is 

meritocratic fail to recognize the implications of uncertainty for how meritocratic these 

institutions can actually be. For example, if ‘objective’ indicators of performance are 

unreliable, then do leaders not have to rely more upon subjective indicators or 

assessments to evaluate the performance of officials? Further developing and exploring 

the implications of uncertainty provides a potentially fruitful avenue for research into the 

problems of rule top-down accountability institutions. However, this dissertation leaves 

such tasks to future work. 
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APPENDIX A 

 Appendix A contains all Figures and Tables mentioned in the text of Chapter 2. 

Figures and Tables are organized sequentially beginning with Figures and then followed 

by Tables. 

 

Figure A1: Map of Chongqing and Chongqing’s County-Level Jurisdictions 

Note: The left panel indicates Chongqing municipality's location within the People's Republic of 
China in grey. The right panel indicates jurisdictions that were assigned targets under the Blue 
Sky Action campaign in grey. The english names of these jurisdictions are as follows: Yuzhong 
District, Dadukou District, Jiangbei District, Shapingba District, Jiulongpo District, Nan’an 
District, Ba'nan District, Beibei District, and Yubei District. Additionally, the Beibei New District 
was assigned targets following the 2008 revision of the campaign's enforcement plan. 



100 
 

 
 

 

Figure A2: Histogram of Station-Level Air Quality Data Reported from Beijing 

 

Note: The upper panel depicts the histogram of daily, station-level API Scores reported by the 
Beijing Environmental Protection Bureau for 2008-2011. The lower panel depicts the histogram 
of inferred PM10 concentrations after transforming API Scores above into their underlying PM10 
equivalents. The vertical blue lines indicate where the relationship between PM10 concentrations 
and API Scores experiences a piecewise linear transformation. The vertical red line indicates the 
location of the Blue Sky cutoff whereby observations to the left of the cutoff qualify as Blue Sky 
days and observations to the right of the cutoff do not qualify. 
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Figure A3: Histograms of County-Level API Scores by Target Assignment Status 
Reported from Chongqing 

 

Note: Histograms are plotted using available county-level, daily API scores for all 40 county-
level jurisdictions in Chongqing using bin-size = 1. Data covers 2008 through 2012 and was 
collected directly from the official website of the Chongqing Environmental Monitoring Center 
(CQEMC). 
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Figure A4: Probability Density Functions and Empirical Cumulative Density Functions 
of County-Level Z-Scores by Target Assignment Status 

Note: Plots contained in the first column depict the probability density functions (PDFs) of 
county-level Z-Scores according to target assignment status. Plots contained in the second 
column depict the corresponding empirical cumulative density functions (ECDFs) of county-level 
Z-Scores according to target assignment status. Plots are ordered top to bottom in the figure 
according to the alpha used to estimate Z-Scores. 
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Figure A5: McCrary (2008) Test for Evidence of Post-Bo Xilai Manipulation 

Note: The frequency distribution is constructed using a subset of county-level, daily API scores 
reported from county-level jurisdictions that were assigned targets and that were reported 
between the day following the purge of Bo Xilai (16 March 2012) and the last calendar day of the 
Blue Sky Action campaign (31 December 2012). The McCrary (2008) test was conducted using 
bin-size = 1 and bandwidth = 15 (i.e. alpha = 15). The estimated log difference in height is -1.441 
with a standard error of 0.244. The Z-Score is -5.907 (p-value < 0.001). 
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Figure A6: McCrary (2008) Test for Evidence of Collusion 

Note: The frequency distribution is constructed using a subset of county-level, daily API scores 
reported from county-level jurisdictions that were assigned targets. The subset was drawn based 
from days in which the reported municipal-level, daily API score was greater than 111 and less 
tha 120, thereby failing to meet the Blue Sky cutoff by at least 10 points. The McCrary (2008) 
test was conducted using bin-size = 1 and bandwidth = 15 (i.e. alpha = 15). The estimated log 
difference in height is -1.757 with a standard error of 0.517. The Z-Score is -3.399 (p-value < 
0.001).    
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Table A1: Summary Statistics on County-Level Air Quality by Target Assignment Status 
 

Note: Information on the predominant monitored pollutant responsible for daily API scores is 
only reported for Type II and above days (API score > 50). PM10 Concentration is inferred based 
upon the subset of observations which both qualify as Type II or above (API score > 50) as well 
as the predominant monitored pollutant is PM10.  
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Table A2: Difference in Proportions of Suspect Samples by Target Assignment Status 
 

Note: Thresholds for classifying individual, county-level Z-Scores as suspect of non-suspect are 
based upon the lower bound of the 95%, 99%, and 99.9% CI for a standard normal curve, 
respectively. The far right column contains p-values generated by a simple difference in 
proportions test for the proportion of samples classified as suspect by target assignment status. 
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Table A3: Summary Statistics for County-Level Jurisdictions by Target Assignment 
Status 

Note: Annual, per capita GDP is inflation adjusted and expressed in 10,000 Yuan at year 2000 
value. Population density is calculated by dividing the resident population by administrative area. 
Data used to calculate annual, per capita GDP and population density were collected from 
Chongqing Statistical Yearbooks (2005-2012). Annual, average PM10, SO2, and NO2 
concentrations were collected from State of the Environment Reports published annually by the 
Chongqing EPB. The 2005 and 2006 reports omit this data, resulting in the lower n. 
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Table A4: Firth Logistic Regression of County-Level Classification Status on Target 
Assignment Status 

Note: *** p < 0.001, ** p <0.01, * p < 0.05, † p < 0.1. Classification status assumes a value of 
one where county-level jurisdictions report air quality data classified as suspect and a value of 
zero where such data is classified as non-suspect. 
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Table A5: OLS Regression of County-Level Classification Status on Target Assignment 
Status 

Note: *** p < 0.001, ** p <0.01, * p < 0.05, † p < 0.1. Classification status assumes a value of 
one where county-level jurisdictions report air quality data classified as suspect and a value of 
zero where such data is classified as non-suspect. 
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Table A6: OLS Regression of County-Level Z-Scores on Target Assignment Status 

Note: *** p < 0.001, ** p <0.01, * p < 0.05, † p < 0.1. County-level Z-Scores with negative and 
smaller values indicate a greater likelihood of the discontinuity and evidence of manipulation. 
Where Z-Scores are less than -1.96, they can be classified as ‘suspect’ at the 95% CI. 
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Table A7: Sensitivity Analysis using Different Classification Thresholds and Z-Scores 
Calculated using Alternative Bandwidths 

Note: *** p < 0.001, ** p <0.01, * p < 0.05, † p < 0.1; The dependent variable for models 1-3 is 
the county-level Z-Score produced by the McCrary (2008) test using API scores, conducted at the 
Blue Sky cutoff (API score > 100). In all models, bin size = 1 and bandwidth varies accordingly. 
The dependent variable for models 4-6 are county-level Z-Scores generated by the McCrary 
(2008) test using inferred PM10 concentrations, conducted at the Blue Sky cutoff (PM10 
Concentration > 150 microgram / cubic meter). In all models, bin size = 2 and bandwidth varies 
accordingly. Covariates for Log Per Capita GDP, Log Population Density, as well as logged 
concentrations of monitored pollutants were included in regressions but suppressed for 
presentation. The regression contains 40 observations due to the exclusion of Beibei New District 
for lack of covariates. 
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APPENDIX B 

 Appendix B contains all Figures and Tables mentioned in the text of Chapter 3. 

Figures and Tables are organized sequentially beginning with Figures and then followed 

by Tables. 

 
Figure B1: Google Trends Score for Keyword ‘Air Quality’ 

 

Note: Google Trends Scores depicted in the above figure are based on the relative volume of 
searches for the keyword ‘air quality’ in Chinese and by users of Google Search with IP addresses 
registered in the People’s Republic of China. Google Trends Scores are standardized, range in 
value between 0 and 100, and are reported on a weekly level for the period from 2009 through the 
beginning of 2014. 
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Figure B2: Analysis of Structural Breaks in Daily Volume of Weibo Posts from Verified 
Sina Weibo Accounts 

Note: The left panel depicts the daily volume of Weibo posts from verified Sina Weibo accounts 
that contain the keyword ‘PM2.5’ as well as the estimated intercept-only models for zero, one, 
and two breaks. The center panel depicts the results of the supremum F-Test for structural breaks 
where the supremum of calculated F-Statistics indicates a likely break. The right panel depicts the 
results from the Information Criteria based test for the optimal number of breaks where the 
minimum BIC indicates the optimal number of breaks. 
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Figure B3: Analysis of Structural Breaks in Daily Volume of Weibo Posts from Non-
Verified Sina Weibo Accounts 

 

Note: The left panel depicts the daily volume of Weibo posts from non-verified Sina Weibo 
accounts that contain the keyword ‘PM2.5’ as well as the estimated intercept-only models for 
zero, one, and two breaks. The center panel depicts the results of the supremum F-Test for 
structural breaks where the supremum of calculated F-Statistics indicates a likely break. The right 
panel depicts the results from the Information Criteria based test for the optimal number of breaks 
where the minimum BIC indicates the optimal number of breaks. 
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Figure B4: Analysis of Structural Breaks in Daily Baidu Media Index Scores 

 
Note: The left panel depicts the daily Baidu Media Index Score for the keyword ‘Air Quality’ as 
well as the estimated intercept-only models for zero and one break. The center panel depicts the 
results of the supremum F-Test for structural breaks where the supremum of calculated F-
Statistics indicates a likely break. The right panel depicts the results from the Information Criteria 
based test for the optimal number of breaks where the minimum BIC indicates the optimal 
number of breaks. 
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Table B1: Summary Statistics for Sina Weibo Posts and Baidu Media Index 

 

Note: The daily volume of Sina Weibo Posts is the daily count of posts containing the keyword 
'PM2.5' for series collected from both verified and non-verified accounts. Baidu Media Index 
(BMI) are generated based upon articles containing the keywords 'Air Quality'. In order to 
account for zero values in the original time series, logged values for each series were calculated 
by taking the natural logarithm of one plus the unscaled daily value of the series. 
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Table B2: Intercept-Only Structural Break Models 

 

 

Note: *** p < 0.001, ** p <0.01, * p<0.05 
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Table B3: Temporal Order of Breaks in Public and Media Attention 

 

 

Note: Confidence intervals for breaks are estimated at the 95% CI level using robust standard 
errors. Estimated breaks for the (log) daily volume of Weibo posts from both verified and non-
verified Sina Weibo accounts are based upon intercept-only models using one break. The 
estimated break for the (log) daily Baidu Media Index score is similarly based upon an intercept-
only model using one break.  
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