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Abstract
Do efforts to improve the quality of governance in a nation affect environmental out-
comes? We investigate this question by studying whether a nationwide anticorruption
campaign targeting government officials and industry leaders in mainland China af-
fected local air quality. We exploit quasi-random variation in the timing of official
investigations in cities across China to evaluate their effects on the polluting behavior
of coal-fired power plants in the weeks surrounding investigation announcements. We
report three main findings. First, we show striking short-term improvements in air
quality around coal-fired power plants during the pre-investigation audit phase when
polluting industry officials are targeted. Second, we find the magnitude of the improve-
ment varies with the strength of the government’s connection to emitting plant(s).
Investigations of polluting industry leaders exhibit the strongest effect, while changes
are generally not statistically significant for investigations of local officials (mayors and
party secretaries). Third, we show that once an investigation is formally announced, air
quality around plants returns to normal. Our findings lend new quantitative insight into
the potential and limits of political scrutiny to reduce pollution in a rapidly-developing
economy where compliance with formal environmental policy has been historically poor

and uneven.
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1 Introduction

The environmental performance of industrial firms has been linked to a wide range of factors:
stakeholder pressure [I], 2], regulations and associated costs [3], enforcement capacity and
incentives [4, [5], transparency requirements [6], and firm characteristics [19], among others.
While accountability to the state and society has been identified as an important mediator
of a firm’s environmental performance, most prior work has focused on developed country
settings. In developing countries, the drivers of environmental protection behaviors in firms
may be very different. An emphasis on short-run economic outcomes combined with weak
authority of laws and regulations can complicate targeted policy efforts to improve environ-
mental performance in these settings [7]. Despite strong environmental laws on the books,
implementation of protective measures may be weak or uneven across firms [8, 9]. The re-
lationship between the state and industry, as well as the influence of civil society, may also
differ significantly between developed and developing country settings.

In this paper, we ask how variation in the strength of state scrutiny of local city officials
and firm leaders over time affects the polluting behavior of firms. We find that increasing
scrutiny can lead to surprisingly large, albeit temporary, improvements in local air quality
that, if sustained, would be consistent with reductions required by official targets for 2017.
To our knowledge, we provide the first empirical evidence of how changing political incentives
affect environmental performance at the firm level over time in a rapidly developing country;,
disaggregating these effects at the level of weeks on either side of the announcement of an
official anticorruption investigation. We find evidence that these effects can be large, albeit
short lived.

While our characterization of how heightened state scrutiny affects polluter behavior may
have broad relevance in other contexts, it is in its own right essential to understand how the
dynamics of environmental performance work in mainland China, the world’s largest fossil
energy using and CO, emitting nation. China has a authoritarian government with a multi-

layered governing bureaucracy, with a distinct set of governance channels relative to well-
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studied contexts. Many of its urban centers suffer from severely-degraded air. Our results
help to explain the types of short-lived improvements in air quality that follow concerted
government efforts to clean up the environment in advance of flagship national events. For
instance, air quality improvements were documented over short periods during the Olympics
[10] and the Asia Pacific Economic Cooperation (APEC) Summit [I1], before returning to its
previously heavily polluted state. We contribute to an early research agenda that is starting
to quantify how political incentives affect environmental pollution [12], and extends earlier
literature on the contributions of regulatory regimes and stakeholder pressure in explaining
firms’ environmental performance to the Chinese institutional context [3| 2, [13]. We provide
strong empirical evidence for what Chinese environmental scholars have long documented
anecdotally—selective good behavior in response to short-term, top-down central government
pressure, followed by a return to business-as-usual conditions [14] 15 16, 17, ©9]. However,
past studies have focused almost exclusively on central environmental mandates, which would
be expected to affect pollution. Our study advances a relatively young line of inquiry [12]
that focuses on the role of political incentives, for which the predicted effect on environmental
outcomes is more ambiguous.

Our analysis allows us to describe a new mechanism for explaining environmental perfor-
mance as a consequence of a political campaign in a setting where state authority supersedes
civil society, plausibly limiting traditional channels of stakeholder influence that have been
well documented in developed countries [2]. Our results paint a picture of the state as an im-
portant firm stakeholder that can influence behavior over time depending on state priorities,
attention, and scrutiny. Although we find that state scrutiny can be narrowly effective in
improving environmental performance, it also has its limits. The improvements we document
are generally not sustained beyond a few weeks. We discuss the possibility that short-term,
high-cost compliance strategies do not destroy but simply defer productive (and polluting)
activities in time, postponing and potentially exacerbating sustainability impacts. Our paper

shifts the focus of search for effective air quality interventions from stable, static incentives
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to recognizing their dynamic character and the need for public and private management
strategies that operate on relevant time scales. While increasing scrutiny (what we later
term the “microscope effect”) might unlock large improvements, such strategies may only
be workable precisely because they are short lived.

Finally, our findings at present are descriptive. To further understand the underlying
mechanisms of air quality change as responses to the anticorruption campaign, we are cur-
rently incorporating results that resolve plant-level responses by ownership and oversight
level.

The remainder of the paper is organized as follows. Section 2 situates our research in
the literatures on law and society, management, and environmental economics. Section 3
describes our data and empirical setup. Section 4 presents our three main findings, using
both empirical data and regression analysis. Section 5 draws several preliminary conclusions

from our work thus far, and suggests future directions.

2 Literature

At the broadest level, this paper asks how temporally uneven state scrutiny affects the
polluting behavior of industrial firms in a rapidly-growing developing country. Our paper
advances the existing literature in two new directions. First, we focus on how the impact
of heightened scrutiny varies as a function of the individual and/or organization targeted.
Chinas anticorruption campaign investigated industry leaders as well as on local government
officials. Our empirical setting thus allows us to isolate the effect of these distinct targets
of scrutiny, as well as further differentiate effects based on the type of government official
(mayor, party secretary, or other) or industry leader. Second, by aligning anticorruption
events with air quality measures resolved at the level of weeks, we are able to detect effects on
polluting behavior that would be obscured when using more conventional (e.g. annual) time

scales. In the case of air quality, using annual averages can obscure not only large fluctuations
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in emissions over time as a result of variation in the operation of control technology, but
these large shifts are responsible for some of the most acute health consequences associated
with degraded air. Taken together, our analysis reveals important institutional mechanisms
that, quite apart from targeted policy initiatives focused on air quality, cause large shifts
in an important local environmental outcome. In a setting where environmental policy is
difficult to implement, these mechanisms could offer new control options.

The insights from our paper speak to three literatures: (1) research on the effectiveness of
public organizations, law, and government bureaucracies within the Law and Society litera-
ture, (2) an emerging body of management scholarship focused on institutional explanations
for the outcomes of mandatory and voluntary environmental initiatives, and (3) the empirical
economics literature that quantifies the impacts of environmental regulation on economic,
pollution, and health dimensions. While our research is set in China, and our insights tell a
story of how regulation operates in China, we feel that our insights may be cautiously gen-
eralized beyond this setting. The paragraphs that follow provide a (far too short) summary
of the open questions in these literatures, as motivation for our analysis. Later, we draw on
these distinct literatures to aid in the interpretation of our empirical findings.

Within the Law and Society literature, an important dimension is to what extent regula-
tion accounts for the environmental behavior of firms. [3] show that “social license” pressure
(particularly from local communities and activists) explains why firms at times exceed re-
quirements for compliance, despite the additional costs. An implicit assumption in this work
is that social license pressure is stable over time, and indeed the settings examined in most
past work are liberal democracies with stable institutions and rule of law. A major open
question is what mechanisms govern firm behavior in developing countries with very different
state and business institutions that are constantly adapting to changing economic conditions.
Understanding these, and what drives differences compared with better-understood Western
contexts, will be important given that firm behavior in the largest, rapidly-growing economies

will be critical to efforts to advance global environmental and population health.
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Connecting to the Law and Society literature, management scholars have focused on ex-
plaining environmental decision-making in firms, driven by both state and private sources of
pressure via both rules and norms. Also set mainly in Western contexts, this literature has
elaborated how external stakeholder pressure, mediated by internal firm dynamics, explains
environmental decision-making. [2] provides a framework for thinking about how character-
istics of firms respond to stakeholder influences. [I3] suggest that corporate departments
prioritize environmental action in response to pressure imposed by their external stakehold-
ers. Analysis to date has not considered the possibility of scrutiny and behavior changing
over time.

The economics literature has largely taken an empirical approach to evaluating the im-
pact of environmental policies on firms and the economy, as well as associated societal costs
and benefits. This tradition includes work to quantify the effects of the regulatory pressure
on firms [I8], focusing on the Clean Air Act in the United States, and the influence of firm
characteristics on responses [19]. The field has relatively recently entertained behavioral
as well as rational cost explanations for behavior [20]. An emerging body of work in this
area focuses on developing countries, largely focusing on the health effects of degraded air
quality and the role of policy [21) 22], 23, 24]. A randomized controlled trial reported in
[5] demonstrated the importance of incentivizing truthful reporting among third-party au-
ditors evaluating compliance with environmental standards in a two in the Indian state of
Gujarat. This work so far paints a picture of weak bureaucratic implementation capabilities,
uneven enforcement, and unintended consequences for human development as prevailing in
developing country settings.

Our work also connects with the literature on political incentives and outcomes in China.
Prior studies have shown that environmental spending is uncorrelated with official promotion
odds, while transportation infrastructure spending positively correlates with promotion [25].
Evidence that polluting behavior even increases the likelihood of promotion was found in [12].

Other work considers the relationship between corruption and environmental performance
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in China. A large body of literature theorizes about the positive and negative impacts of
corruption, but corruption is difficult to observe, making its impacts difficult to measure
empirically. [26] find that over the period 1999 to 2012 increases in a province’s corruption
are correlated with higher SO, emissions, controlling for economic activity and energy use.
Our work is the first to study the dynamics associated with changing political incentives on
time scales that are meaningful for assessing acute human health consequences.

At the broadest level, our empirical setup asks how stronger state scrutiny of the be-
havior of government officials and industry leaders affects firm’s environmental performance.
We hypothesize that a firm’s pollution will vary with (1) the strength of state scrutiny over
time and (2) the extent of an investigated individual’s ability to influence polluting firm
behavior through agency relationships. We test the first hypothesis by evaluating how pol-
lution levels change over time, and in particular how they respond to an audit prepared
immediately before an investigation is officially announced. We test the second hypothesis
by comparing across official types, focusing on a comparison among city party secretaries,
city mayors, industry leaders, and—as a control group—university professors investigated
by the campaign. City party secretaries and mayors are the most senior of all the official
types we investigate, in principle possessing authority to influence environmental behavior
through issuing direct orders to firms or, in the case of mayors, via the local environmen-
tal protection bureau, which reports to the mayor’s office. Annual performance evaluations
conducted by the personnel department of the Chinese communist party evaluate both of-
ficial types according to environmental criteria. Industry leaders are generally considered
less senior relative to city officials. However, because they are part of the same business
group or firm, these officials may be able to more directly influence behavior by through the
layers of a single, more cohesive organizational reporting hierarchy By contrast, city officials
must transmit instructions across the state-firm organizational boundary. Industry leaders,
by their authority over operations, are arguably closer to decisions to pollute, or at least

pollution could be among the criteria investigators might focus on in an audit. We expect
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our results will be able to reveal the relative importance of these channels. We are currently
also evaluating how specific accountability relationships (e.g. ownership, oversight) affect

outcomes.

3 Data and Empirical Setup

Mainland China offers a uniquely rich opportunity for us to study the interaction between
government scrutiny and pollution. In March 2014, China’s Prime Minister Li Keqiang
declared a War on Air Pollution, signaling a policy of zero tolerance toward government
officials and industry leaders who were found to be polluting the environment. At the same
time, central leaders were in the process of launching a nationwide anticorruption campaign,
its scope, targeting a wide variety of leaders with communist party appointments. Leaders
from industry as well as every level of Chinas state hierarchy were among those investigated.
Investigations occurred for a wide variety of reasons; none of the investigations we consider
was explicitly prompted by environmental violations. Reasons given for investigation ranged
from misappropriation of funds to taking bribes to immoral behavior. Our empirical design
benefits from the fact that officials suspected of corruption were subject to a standardized
audit process. It is the external pressure to behave well during this audit process that we

exploit to examine the effect of government scrutiny on polluter behavior.

3.1 China’s anticorruption campaign: An overview

President Xi Jinping launched a nationwide anticorruption campaign after taking office in
2012, characterized as the most sweeping of its kind in at least 25 years [26]. It has since
targeted officials and industry leaders across every province in China, both powerful “tigers”
and mundane “flies.” Unlike prior campaigns, nearly every city in China had one or more
officials investigated and removed from the office and/or had their Communist Party mem-

bership revoked over the past four years. The campaign began with the release of eight
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governance principles (the “Eight-Point Regulation”), which have since been used as the
benchmark for assigning culpability.

Scholars debate the motivation behind the campaign, with some seeing its ultimate aim
as removing political enemies [27], while others find evidence that it is an effort to promote
meritocratic principles of governance [28] 26]. Given that the campaign is relatively recent,
only limited scholarly work has been conducted to characterize its rationale, targets, and
impact. We rely heavily on official government documents and news articles published in
Chinese and overseas outlets to describe the program here. Individuals are targeted by the
campaign for a variety of reasons. Behavior at odds with the “Eight-Point Regulation” issued
by President Xi can become cause for an inquiry. Inquiries lead almost without exception

to official investigation and conviction.

3.2 Data

We assemble a data set that covers the full period of Chinas national anticorruption cam-
paign, spanning the period from late 2013 through 2016. These data allow us to match the
time line of anticorruption investigations to observations of air quality at the week level. To

our knowledge, no data set of this kind has been assembled previously.

3.2.1 Investigated officials

We scrape all of the names, official positions, resumes (including hometown, age, and prior
work experience), and dates of investigation and removal (defined at the day/month/year
level) from the Chinese Commission on Discipline and Inspection website (http://www.ccdi.gov.cn/)
for six Chinese provinces (Hebei, Shanxi, Hubei, Guangdong, Shandong, and Henan), which
are all large industrial provinces spanning both developed coastal urban centers and indus-
trial bases. Information was scraped using Python code and manually checked for accuracy.
Cases were cross-checked against a data base assembled from the ChinaFile web site (http://

www.chinafile.com/). All inspections and removals recorded at least once in either source
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were merged into the final data set.

3.2.2 Air quality

We assemble hourly air quality data for multiple pollutants (SOs, NOx, and PMy5) at the
level of individual monitors, and average observations from multiple monitors at the city
level. The monitor-level data with national coverage were only made widely available since
2013 based on observations from a monitoring network with national coverage. To reduce
noise, we average air quality measurements at the weekly level. A limited number of missing
observations are ignored when computing monitor and city weekly averages. We do not
think that the missing observations are likely deliberate responses to anticorruption events,
because most officials or industry leaders had no direct linkages to the local environmental

monitoring bureau. Later, we use our data to empirically examine this concern.

3.3 Factors predicting city anticorruption investigations

In order to attribute a change in air quality to an anticorruption probe, the selection of
targeted officials and the timing of investigation must be uncorrelated with factors that
affect a city’s environmental management. In our sample, 86 out of the 89 cities experienced
an anti-corruption investigation at some point during 2012 to 2016, suggesting that virtually
no city was left untouched. Table [I|shows the mean characteristics for all cities as well as by
treatment and control groups, which, despite the small number of cities lacking investigations,
are not different from one another in a statistical sense.

The small number of cities lacking an investigation leaves us to rely on the different
timing of anticorruption investigations to distinguish the effects. Here we rely on evidence
from official news outlets and statistical analysis that suggests the timing of investigations
and removals was sequenced in a quasi-random fashion; we find no evidence of statistical
differences in cities that were investigated in the first versus in the second half of the period.

The distribution of anticorruption investigations over time is shown in Figure [1, and by
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Table 1: Descriptive statistics for the 89 cities in the full sample, and the 86 cities with a
corruption investigation.

Summary All Cities Cities with Invest Cities without Invest
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Population (1000s) 5293 2817 5270 2823 5944 3111

GDP (billion CNY) 247.09 254.54 246.54 257.37 263.06 187.53

Per-capita GDP 46231 26388 46440 26721 40246 15414

SO, emissions(1,000 t) 67.18  47.54 67.21 4751 66.3 59.1

official type in Table [2l There is some evidence of seasonality, although overall we find no
clear pattern in the timing of investigations. Many cities experienced multiple investigations
and removals. The order in which cities were investigated is determined by the central
government. We find no correlation in the timing of investigations and removals across
different official categories. If investigations were directed to the most corrupt areas first,
and corruption is correlated with poor environmental management, then we might expect
an attenuation of any effect on environmental measures over time. We remain vigilant to

the possibility of these unobserved confounding factors when interpreting our results.
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Figure 1: Distribution of anticorruption investigations for all official types over time.

Table [3] tests for the predictive effects of a set of factors on removals of various types
of targeted individuals. Cities that had industry leaders of large polluting industry plants

(size larger than 200 MW) or state-owned plants targeted tended to have slightly higher
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GDP as well as SO, emissions. While significant, the coefficient magnitudes are relatively
small. This is unsurprising because cities with large coal power plants will tend to be
located in relatively large economic centers with higher GDP. Interestingly, mayors tend to be
investigated in places where GDP growth is lower than other cities at statistically significant
levels. This is consistent with a meritocratic explanation for the anticorruption campaign,
if central officials were punishing cities for misusing power or funds at the expense of local
growth [26]. Otherwise, we do not see strong evidence of city characteristics predicting
the targeting of officials. The remaining statistically significant coefficients can be readily
explained: polluting industry leaders are found in cities with slightly higher than average SOq
emissions. Conditioning on leaders linked to large plants (capacity >200 MW) increases the
magnitude of the coefficient, and increases significance for state-owned enterprises (SOEs).
None of these differences is found to be large, and we control for city-specific variation in

the fixed-effects regression specification described below.

3.4 Anticorruption case time line

Anticorruption cases proceed according to the “Regulations on the Inspection of Cases by
the Discipline Inspection Committees of the Chinese Communist Party.” These guidelines
are to be strictly followed by the Central Commission for Discipline Inspection (CCDI)
and local Commission for Discipline Inspection (CDI) branches. Cases proceed in stages.
The first stage is “Acceptance and Preliminary Investigation.” Tip-offs on the identity of
officials in violation of published standards of behavior are provided to various levels of the
CDI, resulting in official registration of the case. At this stage, the inspected person is not
aware that they have been targeted. It is rare but possible that news of the tip-offs may be
circulated through online channels such as Weibo, QQ, or other online sources. If the CDI
chooses to accept the case, it moves into the “Preliminary Inspection Stage.” It is during
this period that the discipline committee collects evidence and determines whether or not

evidence is sufficient to mount a case, and is supposed to take no more than two months.

Page 12



April 26, 2018

FOR REVIEW - PLEASE DO NOT CITE OR DISTRIBUTE.

10°0>d s *G0°0>d . fT0>d,

190N

$69°G0T T0L'9¢ L8€°CY £69°€9 69T°STT cee’0zl 0c¥ L YD Ul eNrey
LV8° 91— 19€°3C— 769°91— LV8'Gc— G80°¢G— 89T 'HG— 01L°¢1— pooyreyI 807
68 68 68 68 68 68 68 SUOTYRAIISA O
(0%1°1) (€89°1) (62°1) (¥95°'1) (z50'T) (tz0'1) (600°€)
51960~ sl TT°G— w+CLOT— ok 9GLT— Gey1 G620 +686'F JuRySuUO))
(1000°0) (2000°0) (£000°0) (2000°0) (2000°0) (1000°0) (¥000°0)
$0000°0 00000°0 z000°0— 1000°0 ++7000°0— 1000°0 z000°0 Kyoede) queld omog
(86%°6) (€28°71) (688°L1) (cLg7e1) (801°6) (99¢°8) (e0e¥2)
6L7°0— 1€9°0 G6T 1C— 9T 1 128703 — 1€C°C PELET— arey YImor JdO
(800°0) (110°0) (110°0) (010°0) (£00°0) (800°0) (L10°0)
800°0 7200 +2C0°0 +L10°0 £00°0 z00°0— 600°0— (uoysp)uorsstugy 7OS
(1000°0) (2000°0) (z000°0) (2000°0) (1000°0) (1000°0) (€000°0)
++2000°0 20000°0— 1000°0 £0000°0 z000°0 1000°0— 1000°0— uoryendod
(100°0) (200°0) (200°0) (200°0) (100°0) (200°0) (£00°0)
100°0 +£00°0 70070 £00°0 100°0 £00°0 £000°0 dan
Ays1oATUN 20s~ Ansnpur-Surnjjod muw(0g-A1psnpur-Surnjod Arpsnpur-urnjod JoKewt Arejardos Kyred v

u01b1590U] U01ANULOY) [0 9IUBLINII() (9]qDIIDA JUIPUIA (T

uo1)dnIIo)) Uo so1ISLRoRIRY ) A1) JO SYNSIY UOISSAISIY O1ISIS0T ¢ d[qR],

Page 13



FOR REVIEW - PLEASE DO NOT CITE OR DISTRIBUTE. April 26, 2018

The result of this phase can be: 1) there is no case; 2) there is a discipline violation, but
the case is minor and therefore there is no need to file; and 3) the case is significant enough
to merit filing. The detailed procedures for filing a case are described on the CDI web site
(hard copies available upon request).

The subsequent stage, “Filing cases,” results in the issuance of a case report. This file
submitted includes all of the evidence collected in the preliminary investigation, which we
refer to as the main “audit” to assess culpability. Cases are then assigned to the central or
local branch of the CDI. The conclusion of this stage usually occurs after one month, and
involves issuing an official announcement that the suspected official is under investigation.
Investigation announcements are posted on the discipline committees web site and may be
covered in the popular press. However, the phases involving the collection of evidence require
on-site visits and audits of the individuals employer or affiliated organization in advance
of the announcement. Rumors may also circulate locally or on the internet, bringing the
investigation to the attention of the official concerned. It is almost impossible that an official
would not know he or she is being audited by the campaign.

Once an official is designated for investigation, he or she may be taken into custody and/or
removed from their official government positions. Other officials continue to remain in office
while a comprehensive investigation is conducted. Party disciplinary measures include five
levels of increasing severity (warning, serious warning, removal from Party posts, probation
from the party, and expulsion from the party) and are taken on the basis of investigation
results. The investigation process is supposed to take no more than three months, while
the subsequent transfer to trial, if needed, takes approximately one month. We find that all
officials announced as investigated and not still under investigation at the end of our sample
were removed from office, and for the cases with removals before the end of 2017, the average

length of time from investigation to removal is several months.
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3.5 Empirical strategy

Our empirical strategy exploits the different timing of investigations across cities. Using

an event study design, we compare air quality in the weeks preceding and following the

official announcement of an anticorruption investigation between cities that have earlier

investigation cases against cities where investigations came later. We estimate Equation
T+12

Qit = Z On Dy + vi + 0 + €5 (1)

n=T—-20
where @Q;; denotes the average air quality measure as ambient concentration (ug/m?) from
pollution monitor ¢ in week ¢. Here we focus only on SO,, because it is the most short-lived
of all monitored pollutants and therefore ambient concentrations can be directly related to
the emitting behavior of neighboring plants. We use n = {T — 20, ..., —1,0,1,..,7 + 12} to
denote the event study weeks relative to the first treatment week for each pollution monitor.
For example, n = —1 is the week prior to an investigation, n = 0 is the week of investigation,
and n = 1 is the week after investigation. Pollution monitors in the same city have the same
event time. We include monitor-level fixed effects (v;) to absorb time-invariant variation at
the monitor and city level, and week fixed effects (6;) to capture common time shocks such
as weather, national events or policies, etc.

The primary coefficients of interest are ¢,,, which measure mean SO, concentration for
event week n. The excluded week is the n = 0. We thus interpret ¢,. as the difference in
mean SO, concentration between event week n and the week in which investigation occurred.

In our analysis below, we estimate Equation for each type of investigated individual
separately: party secretaries, mayors, and polluting industry officials associated with facili-
ties of various sizes. As a placebo test, we also examine the impact of removing a university
professor, which is assumed to bear no relationship to city governance or firm decision-
making. In our data, we observe the investigation of 38 party secretaries, 61 mayors, 28

polluting industry officials, and 11 university professors.
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4 Results

4.1 Polluting Industry

We focus first on the investigation of leaders in polluting industry. Our sample is comprised
of twelve leaders who were officially announced as under investigation between May 2014
and December 2016. We display in Figure 2] the effect of an investigation by graphing the
¢n, that result from event time estimates using Equation [I} resolving air quality trends in
the weeks before and after the investigation is announced. We focus in particular on the air
quality trends observed in the weeks leading up to the announcement of the investigation.
Interestingly, we see an improvement in air quality at two points: (1) 15 to 17 weeks and
(2) 2 to 6 weeks prior to the investigation’s announcement. The largest of these drops
coincides with the audit that must be prepared prior to the filing of the case report and
official announcement of an investigation. Following the official investigation’s release, we
see pollution levels gradually return to pre-investigation levels. The magnitudes observed
are large: at five weeks prior to the announcement of an investigation (largest air quality
improvement), we find that mean air pollution levels drop to a striking 55% below baseline
levels. Interestingly, we also see a statistically-significant reduction in pollution levels at
around 15 to 17 weeks prior to the official investigation announcement. This may reflect
rumors about the impending investigation of an official that may have leaked in the early
information-gathering stage.

While none of the cases against industry officials focused on polluting behavior as grounds
for investigation, we might still expect to see changes in air pollution in the lead up to the
announcement of an investigation for at least two reasons: (1) the audit performed by
investigators includes a wide range of criteria, including environmental measures in the case
of pollution-intensive industry, and (2) the audit may draw energy and effort away from

production, lowering equipment utilization rates and associated pollution.
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Figure 2: Air quality measured as SOy concentration in treated cities before and after inves-
tigations of polluting industry officials are officially announced.

4.2 Local Government Leaders

We find no statistically-significant effects for city leaders—party secretaries and mayors.
Party secretaries are the most senior decision-makers in a city, outranking mayors, who
oversee bureaucratic functions. Party secretaries and mayors are evaluated via the national
cadre evaluation system on a range of criteria related to the quality of governance, including
environmental criteria. Individuals in these categories who were investigated in the na-
tional anticorruption campaign may have been performing poorly on economic growth or
other measures, to have abused their positions, and/or to have demonstrated extravagant or
corrupt behavior.

The effects of investigating a party secretary are shown in Figure[3| Interestingly, we find
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Figure 3: Air pollution in treated cities before and after investigations of party secretaries
are officially announced.

that during the audit, we find evidence that air quality improves over multiple successive
weeks prior to the official announcement of investigation. The magnitudes of the reductions
seen for party secretaries are smaller than for polluting industry officials, in the range of 8-
10% above baseline levels; however, the reductions are only marginally statistically significant
(at the 10% level) for some weeks. Any improvement appears not to last following the
announcement of the official’s investigated status.

Similarly, pollution levels do not seem to respond strongly or sharply to investigations of
mayors (see Figure . Interestingly, while there is some evidence of a short-lived reduction
in air quality during the week of the audit, it is not statistically significant. Interestingly, the

official announcement of an investigation is followed by signs of gradual improvement. Lower-
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Figure 4: Air pollution in treated cities before and after investigations of mayors are officially
announced.

than-average pollution levels are found in ten out of the 12 weeks following an investigation

announcement; however, none of these changes is statistically significant.

4.3 Placebo Test: University Professors

To test for the possibility that spurious correlations exist between investigations and local
pollution, we test for an effect from targeting individuals that arguably have the least ability
to directly influence air quality in a city: university professors. As shown in Figure[5] we find
the mildest effects of any official type we investigate. Air quality improves gradually over the
period prior to the announcement of an investigation, before stabilizing at average levels,

and none of the observed patterns are statistically significant. The pattern in the weeks
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prior to investigation is reminiscent of that seen for mayors—multiple weeks of better-than-
average air quality—but the effects for mayors are larger and enter the realm of statistical
significance at the 10% level in multiple weeks. These results strengthen our confidence that
the effects we observe for other official types reflect true relationships between top-down

central government scrutiny and air quality.
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Figure 5: Air pollution in treated cities before and after investigations of university professors
(placebo test) are officially announced.

5 Conclusion

We have presented evidence that an increase in central government scrutiny of local cadres
of different types results in distinct air quality responses in Chinese cities. Our results can be

summarized into three main empirical findings: (1) heightened scrutiny of officials coincides
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with large, short-lived improvements in local air quality, with the strongest improvement
for investigations of officials affiliated with polluting industry, (2) we find limited evidence
of significant improvements for investigations of mayors and party secretaries, and (3) air
quality levels return to normal after investigations are announced, although there is some
evidence of long-run improvement in the case of mayors. Implications of these findings for
theory and practice are discussed below.

Our preliminary findings demonstrate the importance of considering short-term variations
in air quality in response to changing incentives. There are many ways a plant can change
its air emissions on a time scale of days to weeks: turning on or shutting off pollution control
equipment, increasing or lowering capacity utilization, and switching between high and low
sulfur coal feedstock sources. While we cannot determine what actions occurred in particular
plants, we can observe the net effect of changes in close proximity to plants as well as via
the average reading of air quality monitors at the city level. By focusing on sulfur dioxide
(SO2), a short-lived local air pollutant with adverse respiratory and cardiovascular effects,
we are able to relate air quality outcomes to milestones in anticorruption investigation time
lines. The significant fluctuations over the periods of interest suggest that high temporal
resolution is essential; using annual averages for cities experiencing anticorruption events
would have obscured short-term and target-specific effects. Over the coming months, the
analysis above will be elaborated using hourly air pollution data at the plant level, which
will allow us to be more precise about the linkages between targeted individuals and the
pollution responses of the plants they oversee. For now, our main contribution is to provide
evidence of a strikingly large and sharp effect prior to investigation for industry officials.

The differences in the air quality responses associated with different official types are
striking, but follow a clear logic: the closer an individual is to firm decision-making, the
larger is the effect on air quality of targeting them via the anticorruption campaign. We
find evidence that improvements in polluting industry were sharp and occurred precisely

during the weeks that firms were subject to the two audits performed to establish culpability.
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At their peak, these reductions are around 50% of baseline levels during the audit that
occurs approximately five weeks prior to the announcement of an investigation, and last for
approximately three weeks. These peak reductions, if sustained, would be beyond what is
estimated to be required to meet China’s Air Pollution Action Plan (2013-2017). This is the
first empirical evidence, to our knowledge, of the “microscope” effect in an organizational
setting. It is well known and understood that individuals perform better when they know
they are being evaluated. Our research setting allows us to directly observe this effect in firms.
We find that air quality improvement during audit periods are surprisingly sharp, and are
followed by an increase to normal or above average levels. While it may not show up in annual
evaluations, this cyclical nature of polluting behavior can have dire health consequences for
the individuals living in the neighborhood of the plant. It also points to the possibility that
some level of sustained scrutiny could achieve substantial improvements in air quality in these
settings. A combination of formal rules and informal norms, driven by stakeholder scrutiny,
provide this pressure in developed country contexts. Our findings thus provide a starting
point for thinking about how to cultivate similar sources of sustained societal pressure in
China’s authoritarian context, an important topic for future work. Such an effort is already
underway in a recent campaign to enlist citizens in identifying polluting industrial sites and
reporting them to the Ministry of Environmental Protection via a reporting “hotline.”
Targeting local government officials, who have arm’s-length relationships to plant opera-
tors, has no statistically-significant effect on air quality. However, these effects may still be
meaningful, and are worthy of further investigation. City party secretaries do not directly
oversee the local environmental protection bureaus, the organization officially responsible
for monitoring polluters’ behavior and curbing excesses by levying warnings or penalties.
Removing a party secretary may draw government personnel time and attention away from
governance functions related to pollution control, leading to higher levels of emissions post-
investigation, while removing a mayor may result in closer scrutiny directed at his or her

subordinates, prompting relevant offices to lean harder on polluting firms once a mayor is
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thrown into jeopardy.

Our analysis thus far points to several important directions for future work to flesh
out the mechanisms underpinning each of the effects we observe. In future work, we will
examine more detailed categories of officials, as well as the effects in cities with multiple
investigations, to evaluate the durability of our findings. A differential signal would allow
us to say more about how industrial accountability relationships matter in an authoritarian
setting. The Chinese government has also very recently begun to enlist citizens in efforts to
hold polluting firms accountable and to punish them accordingly. Specifically, short windows
were created in which citizens in each province could directly report observations of pollution
to the local bureaucracy, prompting an investigation. Future study of this program would
expand our understanding of the relative effectiveness of civil society pressure as compared

to government scrutiny in holding polluters to account in developing country settings.

References

[1] Ronald K Mitchell, Bradley R Agle, and Donna J Wood. Toward a Theory of Stake-
holder Identification and Salience: Defining the Principle of Who and What Really
Counts. Source: The Academy of Management Review, 22(4):853-886, 1997.

[2] Magali Delmas and Michael W. Toffel. Stakeholders and environmental manage-
ment practices: an institutional framework. Business Strategy and the Environment,
13(4):209-222, jul 2004.

[3] Robert A. Kagan, Neil Gunningham, and Dorothy Thornton. Explaining Corporate
Environmental Performance: How Does Regulation Matter? Law & Society Review,
37(1):51-90, mar 2003.

[4] Jay P. Shimshack. The Economics of Environmental Monitoring and Enforcement.
Annual Review of Resource Economics, 6(1):339-360, nov 2014.

[5] Esther Duflo, Michael Greenstone, Rohini Pande, and Nicholas Ryan. Truth-telling
by Third-party Auditors and the Response of Polluting Firms: Experimental Evidence
from India. The Quarterly Journal of Economics, 128(4):1499-1545, nov 2013.

[6] Anil R Doshi, Glen W S Dowell, and Michael W Toffel. HOW FIRMS RESPOND TO
MANDATORY INFORMATION DISCLOSURE. Strategic Management Journal Strat.
Mgmt. J, 34:1209-1231, 2013.

[7] Abhijit V. Banerjee. A Theory of Misgovernance. Quarterly Journal of Economics,
(November):1289-1332, 1997.

[8] Lesley K. McAllister, Benjamin Van Rooij, and Robert A. Kagan. Reorienting regu-
lation: Pollution enforcement in industrializing countries. Law and Policy, 32(1):1-13,
dec 2010.

Page 23



FOR REVIEW - PLEASE DO NOT CITE OR DISTRIBUTE. April 26, 2018

[9]

[10]

[19]

[20]

[21]

[22]

Benjamin van Rooij and Carlos W.-H. Lo. Fragile Convergence: Understanding Varia-
tion in the Enforcement of China’s Industrial Pollution Law. Law & Policy, nov 2009.
T Wang, W Nie, J Gao, L K Xue, X M Gao, X F Wang, J Qiu, C N Poon, S Meinardi,
D Blake, S L. Wang, A J Ding, F H Chai, Q Z Zhang, and W X Wang. Air quality
during the 2008 Beijing Olympics: secondary pollutants and regional impact. Atmos.
Chem. Phys. Atmospheric Chemistry and Physics, 10:7603-7615, 2010.

Yele Sun, Zifa Wang, Oliver Wild, Weiqi Xu, Chen Chen, Pingqing Fu, Wei Du, Libo
Zhou, Qi Zhang, Tingting Han, Qingqing Wang, Xiaole Pan, Haitao Zheng, Jie Li,
Xiaofeng Guo, Jianguo Liu, and Douglas R. Worsnop. APEC Blue: Secondary Aerosol
Reductions from Emission Controls in Beijing. Scientific Reports, 6(1):20668, aug 2016.
Ruixue Jia. Pollution for promotion. Unpublished paper, 2017.

Magali A Delmas and Michael W Toffel. Organizational Responses to Environmental
Demands: Opening the Black Box. Strategic Management Journal Strat. Mgmt. J,
2008.

Ciqi Mei and Margaret M. Pearson. Killing a Chicken to Scare the Monkeys? Deterrence
Failure and Local Defiance In China. The China Journal, 72:75-97, jul 2014.

Genia Kostka. Barriers to the Implementation of Environmental Policies at the Local
Level in China. 2014.

Sarah Eaton and Genia Kostka. Authoritarian Environmentalism Undermined? Local
Leaders’ Time Horizons and Environmental Policy Implementation in China. The China
Quarterly, 218:359-380, may 2014.

Benjamin van Rooij. Implementation of Chinese Environmental Law: Regular Enforce-
ment and Political Campaigns. Development and Change, 37(1):57-74, jan 2006.
Michael Greenstone. The Impacts of Environmental Regulations on Industrial Activ-
ity: Evidence from the 1970 and 1977 Clean Air Act Amendments and the Census of
Manufactures. Journal of Political Economy, 110(6), 2002.

Stephen DeCanio, William E. Watkins, Stephen DeCanio, and William E. Watkins.
Investment In Energy Efficiency: Do The Characteristics Of Firms Matter? The Review
of Economics and Statistics, 80(1):95-107, 1998.

Hunt Allcott and Michael Greenstone. Is There an Energy Efficiency Gap? Journal of
Economic Perspectives, 26(1):3-28, feb 2012.

Michael Greenstone and Rema Hanna. Environmental Regulations, Air and Water
Pollution, and Infant Mortality in India . American Economic Review, 104(10):3038—
3072, oct 2014.

Yuyu Chen, Avraham Ebenstein, Michael Greenstone, and Hongbin Li. Evidence on
the impact of sustained exposure to air pollution on life expectancy from China’s Huai
River policy. Proceedings of the National Academy of Sciences of the United States of
America, 110(32):12936-41, aug 2013.

Avraham Ebenstein, Maoyong Fan, Michael Greenstone, Guojun He, and Maigeng
Zhou. New evidence on the impact of sustained exposure to air pollution on life ex-
pectancy from China’s Huai River Policy. Proceedings of the National Academy of
Sciences of the United States of America, 114(39):10384-10389, sep 2017.

Douglas Almond, Yuyu Chen, Michael Greenstone, and Hongbin Li. Winter Heating
or Clean Air? Unintended Impacts of China’s Huai River Policy. American Economic
Review, 99(2):184-190, apr 2009.

Page 24



FOR REVIEW - PLEASE DO NOT CITE OR DISTRIBUTE. April 26, 2018

[25] Jing Wu, Yongsheng Deng, Jun Huang, Randall Morck, and Bernard Yeung. Incentives
and outcomes: China’s Environmental Policy. NBER Working Paper, (18754):1-48,
2013.

[26] Xianchun Liao, Eyup Dogan, and Jungho Baek. Does Corruption Matter for the Envi-
ronment? Panel Evidence from China. 2016.

[27] Sampson Yuen. Disciplining the Party: Xi Jinping’s anti-corruption campaign and its
limits - CEFC. China Perspectives, 3, 2014.

[28] Melanie Manion. Taking China’s anticorruption campaign seriously. Economic and
Political Studies, 4(1):3-18, jan 2016.

Page 25



	Introduction
	Literature
	Data and Empirical Setup
	China's anticorruption campaign: An overview
	Data
	Investigated officials
	Air quality

	Factors predicting city anticorruption investigations
	Anticorruption case time line
	Empirical strategy

	Results
	Polluting Industry
	Local Government Leaders
	Placebo Test: University Professors

	Conclusion

