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the political regulation wave

Why has there been uneven success in reducing air pollution even in the same locality
over time? This book offers an innovative theorization of how local political incentives
can affect bureaucratic regulation. Using empirical evidence, it examines and compares
the control of different air pollutants in China – an autocracy – and, to a lesser extent,
Mexico – a democracy. Making use of new data, approaches, and techniques across
political science, environmental sciences, and engineering, Shen reveals that local
leaders and politicians are incentivized to cater to the policy preferences of their super-
iors or constituents, respectively, giving rise to varying levels of regulatory stringency
during the leaders’ tenures. Shen demonstrates that when ambiguity dilutes regulatory
effectiveness, having the right incentives and enhanced monitoring is insufficient for
successful policy implementation. Vividly explaining key phenomena through anec-
dotes and personal interviews, this book identifies new causes of air pollution and
proposes timely solutions. This title is also available as Open Access on Cambridge Core.

Shiran Victoria Shen is a Stanford-trained political scientist and environmental engineer
currently based at the Hoover Institution. Her research explores the intersections of
political science, public policy, environmental sciences, and engineering, with a par-
ticular interest in how local politics influence environmental governance. This is her first
book.
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Montage of pollution during five consecutive days in Beijing when the city government tested pollution control in preparation for the
Olympics, August 3–7, 2007. Reprinted by permission from Jacobson (2012, 199).
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1

Introduction: An Inconvenient Truth

1.1 AIR POLLUTION KILLS: PARTICULATES MATTER!

Difficulty breathing, weight gain, reduced productivity, clouded judgement, suppressed
performance at work or school, or a depressed mood – we typically attribute these
symptoms to sleep deprivation, poor nutrition, or family stress, but many of us might be
surprised to learn that another major explanation is literally in the air we breathe.
Dirty air is more prevalent than one might think. According to the 2018 report State

of Global Air, more than 95 percent of the world’s population resides in areas that fail
to comply with the air pollution safety standards set by theWorld Health Organization
(Health Effects Institute 2018). From Los Angeles to Kampala, from Delhi to Beijing,
air pollution destroys our health and shortens our lives to a far greater degree than
violence, diseases such as AIDS and malaria, and smoking (Lelieveld et al. 2020).
Air pollution is a silent and invisiblemassmurderer that claims around sevenmillion

lives – one out of every eight deaths each year – making it the deadliest environmental
health hazard (WHO 2018). The rapid decline in air quality has been one of the most
pressing yet understudied challenges facing humanity in Asia, the Middle East, and
Africa in recent decades. Children and the elderly are particularly vulnerable to the
adverse health effects of air pollution, and researchers have estimated that dirty air is
responsible for one in five infant deaths in sub-Saharan Africa (Heft-Neal et al. 2018).
Worse still, breathing dangerously polluted air, especially particulate matter (PM) that
is linked to respiratory and cardiovascular diseases, increases the probability of suc-
cumbing to COVID-19, and such an effect is particularly pronounced among the
socially disadvantaged (Wu et al. 2020; Austin et al. 2020; Persico and Johnson 2020).
Given its nexus with climate change, air pollution is unarguably one of the most
significant threats to human survival and well-being in the twenty-first century.

1.2 CONTAINING THE INVISIBLE KILLER: VARIATION IN SUCCESS

Having recognized the gravity of the problem, leaders worldwide are waging war on
air pollution. For instance, in the United States, public outcry over a series of

1
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pollution accidents – most notably in Donora, Pennsylvania – and a better under-
standing of the causes of air pollution contributed to the passing of the first federal
legislation related to air pollution, the Air Pollution Control Act of 1955, at the
behest of President Dwight D. Eisenhower. Increasing public awareness and con-
cern over air pollution, strengthened by the publication of Rachel Carson’s seminal
book, Silent Spring, in 1962, prompted the USCongress to enact the Clean Air Act of
1963. The 1963 act sought to “improve, strengthen, and accelerate programs for the
prevention and abatement of air pollution” and laid the foundation for the Air
Quality Act of 1967, the Clean Air Act of 1970, and the Clean Air Act Amendments of
1977 and 1990. In Mexico, 324 days of dangerously high ozone levels in Mexico City
in 1995marked the initiation of a five-year National Environmental Program (1996–
2000) to clean up air pollution. TheMexican government also passed a tax incentive
program to encourage the purchasing of pollution control equipment. Older cars
were gradually phased out between 2000 and 2006. In China, the 11th (2006–10) and
12th (2011–15) five-year plans (FYPs) reflect a similar resolve to mitigate air pollution.
Further signals that the country is determined to fight air pollution include former
president Hu Jintao’s vision of “scientific development” (2003) and “harmonious
society” (2004), the 18th Party Congress’s vision of a “beautiful China” through the
construction of “ecological civilization” (2012), and Premier Li Keqiang’s declar-
ation of a “war on air pollution” at the annual meeting of the parliament (2014).

Despite these high-powered national directives to protect the environment, the
degree of success varies greatly, even in the same location across time. When and
why does environmental policy implementation fail? This is a two-part question.
First, why has pollution sometimes continued to be a problem – a crisis, even –
despite the national/federal governments’ efforts to make the attainment of high
environmental standards a top priority? This question embodies both natural and
social sciences dimensions. So far, social and political scientists have written prolif-
ically on why some countries, particularly those with a strong political will in the
capital and some of the world’s most comprehensive environmental regulations,
may still fail to contain pollution in localities. For instance, in the United States,
environmental policies can be diluted due to the lobbying of industry interest
groups, political inaction, and lukewarm support from voters (Heyes and Dijkstra
2001; Oates and Portney 2003; List and Sturm 2006; Crenson 1971). InMexico, short-
tenure terms and the decades-long ban on reelection are viewed as impediments to
the development of long-term municipal environmental plans and programs
(OECD 2013).1 Low priority on the legislative agenda and lobbying are other causes
(Ramos Garcı́a 2011; Jáuregui Nolen, Tello Medina, and Pilar Rivas Garcı́a 2012). In
China, existing studies have pointed to the marginal status of environmental policies
compared to economic ones, short-sighted environmental planning, ineffective
environmental monitoring, and local protectionism to explain sloppy

1 Tenure refers to the period when someone holds an official position.
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environmental policy implementation by local leaders (Sinkule and Ortolano 1995;
Shapiro 2001; Economy 2004).
However, the question of when has mostly been ignored. While theories may

account for the static existence of pollution or the effect of ad hoc implementation
campaigns on pollution reduction, they do not explain the systematic temporal
variation in environmental policy implementation. Instead, nearly all existing
works assume that after controlling for institutional factors and exogenous shocks
like top-down campaigns, environmental policy implementation is constant over
time. One possible explanation for this gap is the lack of comprehensive and fine-
grained air pollution data that would reveal the variation in the effectiveness of
policy implementation over time.
To address these shortcomings and fill this important gap, I utilize advanced

pollution data that have only recently become available to uncover how local
political incentives shape the implementation of air pollution control policies in
a systematic way over time. Using this data, I illuminate the role of local political
incentives in forging systematic local regulatory waves, as the top local politicians or
political leaders prioritize different policies across their tenure to augment their
chances of career advancement or reelection.2

I theorize that local political tenures influence regulatory activities systematically.
Strategizing local leaders or politicians are incentivized to cater to the policy
preferences of their superiors (in autocracies) or constituencies (in democracies),
giving rise to changing policy prioritization and, by extension, regulatory stringency
during their tenure, creating what I call a “political regulation wave.”3 For an air
pollutant without binding reduction targets that determine career advancement, top
local leaders or politicians are incentivized to gradually order laxer regulation of
pollution to promote employment, social stability, and (reported) economic growth;
thereby what I call a “political pollution wave” is generated. For an air pollutant with
binding reduction targets, local politicians or leaders are incentivized to promote
a stricter, more Weberian regulatory pattern.
However, the effectiveness of regulation efforts, and, by extension, the pattern in

actual pollution levels would also vary based on the variability of the sources of the
pollutant and the complexity of its formation.When the sources are limited and easy
to target, and the formation process is relatively simple, the level of regulatory
ambiguity is low; more consistent regulation leads to an observably more consistent
level of pollution; thereby what I call a “political environmental protection wave” is
generated. When the pollutant has many sources spanning several sectors and its

2 I thank the late Mathew McCubbins for suggesting that the phenomenon should be referred to as
a “wave” rather than “cycle.” A policy wave is similar to a policy cycle in that a wave has ebbs and flows,
and a cycle has booms and busts. However, a cycle implies completeness, but a wave does not.
A “wave” rather than a “cycle” better captures the phenomenon, which will become clearer later in
the book.

3 Politicians are, by definition, elected. I refer to their counterparts in authoritarian countries appointed
by superiors rather than elected by voters as “political leaders.”
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formation processes are complex, regulation becomes ambiguous; the political
pollution waves may persist.

Using observational data, remote sensing, box modeling, pollution transport
matrices, official policies and internal documents, field interviews, and online
ethnography, I find supporting evidence regarding sulfur dioxide (SO2) and fine
particulate matter (PM2.5) pollution control in China.4 I show that while dirty
economic growth may explain why pollution exists, regulatory relief (or pressure)
ordered by career-minded local leaders explains the systematic variation in air
quality over time. The political regulation wave can deliver social benefits, but it
may also impose insurmountable social costs. This book raises new questions about
local governance and political accountability in autocracies and democracies alike.

Studying air pollution control provides a fascinating opportunity to understand
the effect of political tenure on policy implementation. First, air pollution is the
only type of pollution that researchers can measure systematically on a large
geographic scale by using satellite instruments. Official sources of data can be
sporadic and dubious, though they also provide important information about how
local politicians or political leaders want to be perceived by their voters or super-
iors. Second, unlike other types of pollution (e.g., water pollution), for which there
could be a significant time lag between the polluting activities and when their
negative externalities manifest, air pollution happens concomitantly with emis-
sions activities and stops when such events come to a halt. Third, but not least,
studying air pollution carries tremendous normative significance. It is a driving
cause of unnatural mortality and morbidity in places where most of the world’s
population lives.

This book examines China as the primary case study because, although it has
some of the world’s worst air pollution, its local patterns and causes are still not well
understood. This pressing issue led Premier Li Keqiang to promise at a meeting in
March 2017 that he would “reward heavily” anyone who could tackle the causes of
smog (People’s Daily 2017).

Now that everyone is already well-fed and hopes to live well. That would require
quality not only for eating and drinking but also for breathing. I have expressed
several times at the executive meetings of the State Council. If there is a research
team that can thoroughly uncover the formation mechanism and the hazards of
smog and put forward more effective countermeasures, we are willing to reward
heavily from the premier’s reserve fund! This is a top priority for people’s livelihood.
We will not hesitate to spend money, and we must study the matter thoroughly!
Premier Li Keqiang, State Council meeting in March 2017

4 The data sources used in this book for PM2.5 are van Donkelaar et al. (2015) and van Donkelaar et al,
(2019) with reference to the datasets located at “Surface PM2.5,” Atmospheric Composition Analysis
Group, Washington University in St. Louis, https://sites.wustl.edu/acag/datasets/surface-pm2-5/. The
data source used in this book for SO

2
is Krotkov, Li, and Leonard (2015).
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Furthermore, much less is known about the effect of political tenures on public
goods provision in authoritarian regimes.5 With the use of high-quality and newly
available data, studying the temporal patterns of local air pollution in China from
a political science perspective can reveal new and interesting trends of policy
implementation in an authoritarian context. Finally, the core argument centers on
how changes in incentives alter political behavior as it pertains to environmental
policy implementation. This makes China an excellent testing ground because
there were changes in policy prioritization for two major and particularly harmful
air pollutants in 2005 and 2012.
While the main empirical case is about air pollution regulation in China, the

theory developed in this book can be applied to other countries and policy domains
under scope conditions. Similar patterns are likely observed in contexts with the
following attributes:

1. Local politicians or leaders can exercise discretion in policymaking and imple-
mentation within their jurisdiction.

2. They are incentivized to prioritize different policies at different times while in
office.

3. The implementation of the policy involves a high level of conflict and a low level
of ambiguity.

I will elaborate on those points in Chapter 2. In the last chapter, I provide evidence of
systematic patterns of pollution in Mexico’s municipalities, tracking the tenures of
state governors who possess significant power over the regulation of polluters. Future
research could apply the theoretical framework in this book to study more empirical
cases in a broad range of geographies and policy areas other than environmental
governance.

1.3 EXISTING EXPLANATIONS FOR POLLUTION PATTERNS

AND THEIR LIMITATIONS

Problems of implementation have been at the core of political science and public
policy research for at least the past three decades. Implementation problems are
amplified not only by the number of actors and the relationships between them but
also by the actors’ decisions and veto points (Pressman and Wildavsky 1973;
Mazmanian and Sabatier 1981). These issues are further complicated by the degree

5 Air quality is a public good. Among the works that assess the impact of local political tenures on
policies, scholars have found that career incentives induce increases in county-level government
spending (Guo 2009), higher reported provincial GDP statistics (Wallace 2014), lower incidence of
coal mine accidents (Nie, Jiang, and Wang 2013), and higher county-level website volume that
underlines economic achievements (Pan 2019) toward the end of the local leaders’ tenures in
China. This paper contributes to the literature by, instead, looking at environmental outcomes and
arguably more objective measures of economic growth.
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of ambiguity of the policy goals, the degree of conflicts of interest, and the coping
behavior of street-level bureaucrats (Matland 1995; Lipsky 1980).

In the environmental realm, existing works have posited three principal argu-
ments. First, local politicians or leaders sacrifice the environment on the altar of the
economy to please their constituencies or political superiors. The center’s goals or
expectations for the environment are at least sometimes sidelined by local leaders
who perceive economic growth to bemore critical, visible, andmeasurable. Second,
short-sighted environmental planning is carried out to support growth and other
policy goals whose effects can manifest swiftly enough for the leaders to claim credit
and impress their superiors or voters. Last but not least, owing to information
asymmetry where local leaders or politicians have the upper hand, local leaders
can and do weaken environmental enforcement and monitoring without alerting
the center or upsetting their constituencies. The following three subsections elabor-
ate on these three points, first generally and thenmore specifically as they play out in
China.

1.3.1 The Economy, Stupid!

Scholars have theorized and documented the impact of electoral and partisan
incentives on economic policymaking extensively (Key 1966; Tufte 1978;
Nordhaus 1975). The overarching claim is that, given voters’ propensity to support
candidates who are expected to deliver greater economic well-being, incumbents
seeking reelection harbor powerful incentives to improve voters’ economic fortunes,
or at least signal or feign such capability. This results in cycles of economic expan-
sion and contraction that follow electoral cycles to win votes from myopic voters.
Office holders seeking reelection usually prefer policies that are more targetable and
timeable, manipulable, and attributable to themselves, as well as palpable to voters
(Franzese 2002). That means that income growth and visible infrastructure projects
bode well for electoral success (Tufte 1978; Achen and Bartels 2016), but they often
require processes that generate copious amounts of pollution. In authoritarian
regimes, the desire for promotion may induce similar incentives to boost the
economy. For instance, scholars have argued that the ability to grow the local
economy and generate revenue sits at the core of local cadre evaluation,
a criterion that inadvertently leads to tremendous amounts of pollution (Landry
2008; L.-A. Zhou 2007; Jia 2012; Kahn and Zheng 2016).

The existing literature assumes that economic growth translates directly into
pollution, so pollution is a multiple of economic outputs. Two implications
ensue, depending on whether tenure length is fixed. If the terms are fixed, and
peak growth can be timed accurately, peaks and troughs in pollution are likely the
results of economic growth. On the other hand, if the tenure duration is flexible,
efforts to promote economic growth should be continuously strong, leading to
pollution levels that stay constant during tenure. I question this assumption and
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contend that development does not constitute the only pathway to pollution and that
political regulation, rather than growth, could explain systematic pollution patterns.

1.3.2 Unsustainable Environmental Planning

The second stream of literature centers on environmental planning. Unsustainable
environmental planning is the most prevalent when tenures are brief and incum-
bents can get away with short-sighted environmental performance upon leaving
office. This is an example of a long-standing stream of literature on the time horizon
of leadership and policy implementation (Olson 1993; Ferraz and Finan 2011).
In China, having a short tenure has been particularly at odds with sustainable, long-

termenvironmental planning.Underpressure to demonstrate performance, local cadres
are not incentivized to focus on the long-term welfare of their localities, nor to take on
the difficult task of pursuing a sustainable and environmentally friendly path, since the
effects of such policies onlymanifest in the long run (Zhou et al. 2013; Eaton andKostka
2014). During the policy implementation phase, local cadres who want to demonstrate
their competency for promotion usually take on highly visible projects to showcase
economic prosperity, such asmassive construction of infrastructure and housing, which
are also deliverable during their short tenures (Cai 2004; Wu et al. 2013).
Existing works assume that if environmental planning is unsustainable during

a limited time horizon, it is always so. However, whether it is possible that environ-
mental planning is sustainable at some points in time and unsustainable at others
remains an open question.

1.3.3 Police Patrols Undermined

Finally, environmental enforcement and monitoring – the “police patrol”
approach – are crucial for ensuring compliance with environmental policies. In
China, poor environmental policy implementation has often been seen as a conse-
quence of weak capacity. The lack of funding creates perverse incentives for local
Environmental Protection Bureaus (EPBs), the main bodies in charge of imple-
menting environmental policies, to allow industries to keep polluting because the
pollution levies would indirectly contribute to the local EPBs’ budget.6

Furthermore, a lack of capacity is often driven by a shortage of staff (Schwartz 2003).
Additionally, police patrols can also fail when the regulatory bureaucracy experi-

ences capture. Regulatory enforcement can often fall short when the regulators tasked
with enforcement have conflicting interests.When those interests are so deep that they
prevent any serious enforcement – what is often called “regulatory capture” – it can
seem as if the regulations were never written in the first place.

6 A levy is a fee paid for emissions that exceed legal concentration standards (Article 18, Environmental
Protection Law). If a firm fails to pay its levy according to the officially stipulated timeline, it is required
to pay a fine in addition to the levy.
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This was particularly evident in the Chinese context, where the interest to promote
economic development had been at odds with the desire to protect the environment.
The local EPBs were, until very recently, both administratively and financially
dependent on the local government. The EPBs at each level were under the dual
jurisdiction of the level immediately above them in the environmental protection
system (tiao, or vertical) and the local government of the same administrative level
(kuai, or horizontal) (Lieberthal andOksenberg 1988; Mertha 2005). The dependence
of local EPBs on local governments has been documented extensively in the environ-
mental realm (Sinkule andOrtolano 1995; Ma andOrtolano 2000; van Rooij 2003). As
a result, the local EPB answered to the local leadership’s policy prioritization, which
preferred stability and growth over the environment until 2010, around which time the
status of environmental protection became significantly augmented.

Monitoring has proved very difficult at the local level due to a variety of ambigu-
ities regarding policy means. In China, local EPBs and governments can juke the
stats by tampering with pollution monitors or exploiting loopholes in the measure-
ment requirement. However, while the existing literature assumes police patrol
effectiveness is a constant, is it always undermined? If not, what is the pattern?7

1.4 TOWARD A GENERALIZABLE THEORY

The existing literature, as rich and informative as it is, makes one major assumption –
after controlling for institutional factors and macro trends, air quality should be
consistent over time. Is that true? If not, what does the air quality pattern actually
look like? I find that there is systematic variation in the levels of pollution over time,
independent of weather, climate, and seasonal factors, and that such variation is
explained by the political calendars of career-minded local leaders. Hence, this book
may both ask and answer the question: what explains the systematic variation in air
quality over time?

This book takes a different view than the existing literature regarding the factors
that explain reported changes in air quality. Extant works focus either on the
manipulation of air quality data by subnational officials or on the effect of ad hoc,
top-down implementation campaigns on actual air quality. For instance, many
existing works about China focus on the manipulation of air quality statistics, such
as with regard to the annual number of “blue sky days” – days when the recorded air
pollution index (API) scores 100 or less.8Researchers have found evidence indicative

7 Here, I mean the effectiveness of police patrols after taking into account the supplemental effects of
fire alarms. See McCubbins and Schwartz (1984) for a comparison between police patrol versus fire
alarm oversight.

8 The API system ranks air quality on a 1–500 scale (excellent: 0–50; good: 51–100; slightly polluted: 101–
50; lightly polluted: 151–200; moderately polluted: 201–50; moderately-to-heavily polluted: 251–300;
heavily polluted: 301 and above), where an index value of 100 or less indicates attainment of a blue
sky day, as per the Chinese National Ambient Air Quality Standards (NAAQS). The Blue Sky
campaign was first initiated by the Beijing Environmental Protection Bureau (EPB) when reports
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of manipulation at the municipal level to achieve the Blue Sky Day policy goal, and
suspicious data reportingmost likely occurs on days when the deviation of the reported
statistic from the real reading is least detectable (Andrews 2008a; Ghanem and Zhang
2014). Nevertheless, is reaching Blue Sky Day goals really what some authors call
“effortless perfection” that required merely data manipulation? Have there been
actual efforts on the ground that led to real changes in air quality?
The few works in this line of research study the effects of ad hoc, campaign-style

regulation to reach specific goals, such as having blue skies during special events
(e.g., Olympic Blue, the APEC Blue, the Parade Blue) and achieving quick air
quality results while under intense scrutiny (e.g., heavy-handed regulation during
China’s recent War on Air Pollution). These events are usually exploited as exogen-
ous shocks to study changes in air pollution and their subsequent health effects
(Wang et al. 2009; Lin et al. 2017; Meng et al. 2015; Cermak and Knutti 2009).
Departing from these works, this book dives into explaining the systematic vari-

ation in actual and reported air quality over time after controlling for the effects of
top-down campaigns. In both democracies and autocracies, local leaders or politi-
cians face incentives to deliver achievements when considered for reelection or
promotion. These achievements could be related to economic development, public
infrastructure, revenue generation, social stability, clean air, among others. Some of
these goals can be contradictory (e.g., economy and employment vs. environment),
which requires strategically prioritizing some goals over the others for career gains.
Based on new research, I argue that local political tenure can be a crucial determin-
ant of air quality. Taking a step back, the following chapter will elaborate on the
scope conditions of the general theory of the political regulation wave, which could
be applied to study how the political tenure influences air quality.

1.5 METHODS OF INQUIRY

In recent decades, two quasi-natural experiments emerged in China in 2006 and
2013, respectively. The country experienced a shift in policy prioritization – from the
economy and stability to ecology and the environment. This delivered a unique
opportunity to test my theory of the political regulation wave. I pursue a mixed-
methods approach that integrates qualitative and quantitative inquiries organically.
My qualitative methods of investigation include: (1) field interviews, (2) online
ethnography, and (3) research on news articles, reports, and public and internal
policy documents. My quantitative approaches consist of: (1) remote sensing, (2) box
modeling, and (3) regression analysis based on data from prefectural yearbooks,
online government databases, and satellite-derived statistics. This research is
approved by the institutional review board at Stanford University (IRB-33872).

on air quality were first released in 1998 (Andrews 2008b). Other cities have since followed suit, and
have tied the evaluation of performance in promoting blue sky days with cadre promotion.

1.5 Methods of Inquiry 9

https://doi.org/10.1017/9781009103664 Published online by Cambridge University Press

https://doi.org/10.1017/9781009103664


1.5.1 Qualitative Research

I draw qualitative information from more than 100 semistructured interviews over
nine months of fieldwork in five provinces (the coastal provinces of Guangdong,
Jiangsu, Shandong, and Zhejiang as well as the inland province of Sichuan) and
Beijing, three years of online ethnographic research, and very elaborate and exten-
sive research on central and local news articles, reports, and internal policy docu-
ments in Chinese.9 My research assistants and I built the top prefectural leadership
dataset based on information from prefectural yearbooks housed at local libraries
and archives and online government databases. I explain each approach in more
detail below.

Field Interviews

I employed a snowball sampling technique to conduct in-person interviews with
officials who worked for the local government and the EPBs, chief officials and
engineers in central environmental planning, factory managers, university professors
who teach environmental science and policy, and leading scholars and experts on
political promotion in China. On average, an interview trip at the interviewees’
workplace lasted three hours. About half of the interviewees went overboard in
aiding my research by making themselves available for follow-up in-person meetings
and phone calls. All interviews were conducted in confidentiality, and the names of
the interviewees are withheld by mutual agreement. To further ensure confidential-
ity, interviews conducted with multiple individuals working at the same workplace
are assigned one shared interview number.10

Online Ethnography

To double-check the information from interviewees, I also employed an online
ethnographic approach. Extant works that utilize the online ethnographic approach
follow online forums (Yang 2003; Han 2015). Instead, I opted for a more private
setting that likely had a much higher concentration of insiders – small- to medium-
sized and invitation-only WeChat groups.11 Each of these WeChat groups com-
prised anywhere between 100 and 500 members, including local officials in charge
of environmental work, university scholars, central officials and advisors, and indus-
trial leaders. Each member must use their real name and work affiliation or risk
removal from the group, so the probability of fake posts is very low. It arguably

9 I chose both inland and coastal provinces at different development levels to obtain a balanced slate of
opinions. I did fieldwork in provinces where I had established contact with local officials and scholars
who were willing to host me during the visits.

10 The coding of the interviews is based on the month of the interview, the year of the interview, the
location of the interview, and the number of the interview in that location and in that month of
that year, in that order. Follow-up interviews share the same interview number as the initial interview.

11 WeChat is the most popular instant messaging app in China, with an estimated active user base of five
hundred million.
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provided the most up-to-date and trustworthy interactive discussion on central and
local politics and policy about China’s environment. I followed these discussions
closely. The conversations concerning implementation challenges were particularly
informative and enlightening.

News Articles, Reports, and Internal Policy Documents

My third source of qualitative information consisted of news articles (mostly
from central and local publishers), reports, internal policy documents collected
during fieldwork, and other policy documents from central and local govern-
ment websites. I referenced primarily Chinese-language sources, many of which
were exceptionally rich and detailed but were rarely picked up by English-
language media. Some examples of these include the National Business Daily
(每经网), the Economic Observer (经济观察网), and China Business (中国经

营网).

Top Local Leadership Biographic Dataset

To build the Chinese top prefectural leadership dataset, I made several trips to local
libraries and archives in places I conducted fieldwork to survey and collect informa-
tion from prefectural yearbooks. I later discovered two official websites (www
.people.com.cn and www.xinhuanet.com) that hosted most of such information.
Thereafter, I hired an army of undergraduate research assistants to assist with
collecting the rest of the dataset. The information gathered included leaders’
names, tenure start and end dates, birth year, hometown, ethnicity, educational
level, educational background (e.g., name of college attended and major), and
training at the Central Party School. The name and tenure start and end dates
were almost always available. Information about the other variables was not always
comprehensive.

1.5.2 Quantitative Research

On the quantitative side, I utilize air pollution data generated from a combination of
remote sensing and atmospheric modeling, which became available thanks to recent
advancements in both fields. I employ a box model to explain cross-jurisdictional
pollution spillover effects in China. I run statistical analyses to understand the
relationships between key temporal explanatory variables and pollution outcomes,
which, combined with qualitative evidence, uncover the causal mechanisms behind
such relationships.

Remote Sensing and Atmospheric Modeling

This book improves on previous works that sought objective measures of air pollu-
tion in China. Instead of relying on questionable official data, point estimates, or
simple use of aerosol optical depth (AOD), I employ high-resolution, ground-level
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estimates for pollution measures derived from three satellite instruments: the mod-
erate resolution imaging spectroradiometer (MODIS), the multi-angle imaging
spectroradiometer (MISR), and the sea-viewing wide field-of-view sensor
(SeaWiFS).12 Each linked total column AOD retrievals to near-ground PM

2.5 via
the GEOS-Chem chemical transport model (GEOS is the abbreviation for
Goddard Earth Observing System). Thus far, official data published in yearbooks,
statistics from self-reported industrial surveys, and figures from official websites
have been commonly used in works on air pollution in China (He 2006; Chen,
Ebenstein, et al. 2013; Zheng and Kahn 2013; Zheng et al. 2014; Tian et al. 2016).
I will also reference officially reported statistics in my analysis because they reflect
what localities want the upper levels to believe. Some works made some progress in
seeking more objective measures of air pollution such as air pollution monitor
readings at the US Embassy in Beijing (Alkon and Wang 2018). Still, point
measurements collected in the backyard of the embassy are not representative of
regional concentration. As a further yet still imperfect improvement, some works
made use of AOD as a proxy for air pollution (Chen, Jin, et al. 2013). However, the
direct application of AOD does not take into account meteorological factors and
systematic temporal and spatial variability that transforms the relationship
between AOD and PM2.5 (Paciorek and Liu 2009). The applicability of AOD as
a valid measure of surface air quality hinges upon several factors – including the
vertical structure, composition, size distribution, and water content of atmospheric
aerosol – which are impacted by changes in meteorology and emissions (van
Donkelaar et al. 2010). Van Donkelaar and collaborators, whose methodology
and shapefiles are used for this book, improved on these fronts by combining three
PM2.5 sources from MODIS, MISR, and SeaWiFS satellite instruments and
estimating at a spatial resolution of around 10 km x 10 km (van Donkelaar et al.
2015; van Donkelaar et al. 2019).13

Box Modeling

To account for pollution spillover effects, I use a box model – which is commonly
used in engineering fields to represent the functional relationships between system
inputs and system outputs – to explain how, despite flows in and out of a given
jurisdiction, the estimated statistical significance of the political regulation wave is
robust against wind spillover effects. However, the magnitude of the impact is likely
attenuated.

12 AOD is a measure of light extinction in the atmospheric column above the Earth’s surface due to
aerosol presence.

13 For each of the three PM2.5 sources, vanDonkelaar et al. (2015) related total column AOD retrievals to
near-ground PM2.5 via the GEOS-Chem chemical transport model to exemplify local aerosol optical
properties and vertical profiles. Their results yielded significant agreement (goodness of fit r = 0.81)
with ground-based measurements outside North America and Europe.
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Statistical Analyses

I employ ordinary least squares (OLS) regression analysis to understand the tem-
poral effect of local politicians’ or leaders’ tenures on environmental and economic
outcomes. I complement OLS regressions with a causal mediation analysis to
increase the confidence with which I adjudicate different causal mechanisms.

1.6 INTENDED AUDIENCES AND SCHOLARLY CONTRIBUTIONS

While grounded primarily in political science, the book is presented to pique the
interest of public policy scholars, policymakers, environmental scientists and engin-
eers, journalists, and the media, in addition to political scientists. It finds company
with works on federalism and decentralization, local politics, governance, public
goods provision, the unintended consequences of public policy, political control of
the bureaucracy, policymaking and implementation in authoritarian contexts,
environmental politics and policy, political challenges to advancing technological
change, interdisciplinary approach to tackle pressing societal challenges, among
others. Section 1.7 will delineate this book’s policy relevance and suggest practical
solutions for problems in which policymakers and engineers have a particular
interest.
This book seeks to make three principal contributions in theoretical, empirical,

and normative terms. Theoretically, it introduces a new driver of local policy waves –
local political incentives can shape actual policy implementation, not just reported
statistics that are subject to manipulation, in plausibly predictive ways. Such an
effect exists independently from top-down implementation campaigns.
The political regulation wave phenomenon suggests a situation where the prefer-

ences of political superiors and subordinates are aligned, contrary to the bulk of
existing literature on Chinese politics that argue for a central-local agency
dilemma.14 The political superior uses heuristics tied to a political regulation wave
to identify talent in control of their localities and to show a gradual improvement in
key policy areas. The subordinate panders to the preferences of their superior by
creating a political regulation wave.
Empirically, the book sheds light on the systematic prioritization of different local

policy goals throughout a top local leader’s tenure in an authoritarian country and,
to a lesser extent, in a democratic one. In contrast to some existing claims about
reasons behind environmental governance failures, this book suggests that even
when there are sufficient resources and capacity to regulate, strategizing local
leaders or politicians could opt for laxer regulation of pollution in exchange for
greater political achievements aligned with central priorities or voter preferences.

14 Agency dilemma, also known as the principal-agent problem, arises when a person or entity (princi-
pal) enlists the support of another (agent) to accomplish tasks on their behalf, but the agent acts in
their own best interests rather than those of the principal. In scholarship on Chinese politics, the
central government is often seen as the principal, and the local governments the agents.
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In other words, local political leaders or politicians fostered regulatory forbearance
rather than selective policy implementation, the latter of which has been identified
extensively as the culprit for poor policy implementation in China and elsewhere
(Figure 1.1).15

Normatively, the book posits that the institutions of political tenure and an
evaluation scheme that values gradual improvement in achieving key policy goals
(e.g., China) or peak performance at critical times (e.g., Mexico) may result in
unintended consequences. Such consequences, such as tremendous human costs
and welfare losses, pose challenging questions about tradeoffs for decision-makers.
With real-world, life-and-death impacts, this normative dimension speaks to the
additional value of theorizing and empirically examining the political regulation
wave phenomenon.

The major empirical part of the book studies most areas in China and compares
them rather than following the trend among recent works in Chinese politics to
explore only specific regions. Exploring a newly discovered and documented phe-
nomenon that applies to a wide range of geographic regions can boost the appeal of
the theory and the empirical analysis.

To bolster the comparative angle of the project, I posit that the political regulation
wave theory likely explains local political behavior and policy implementation in
decentralized political systems across democratic and authoritarian regimes under
scope conditions. Local politicians or leaders have considerable decision-making
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figure 1.1 Comparison between selective policy implementation and forbearance

15 In political science, the idea of forbearance was introduced by Holland (2016).
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power and control over resources. In Section 7.1 on external validity, I apply the
theory of the political regulation wave to explain peak pollution in gubernatorial
election years in Mexican municipalities. The existence of political pollution waves
in both China andMexico suggest that democracies and autocracies may not be that
different in providing one critical type of public good – air quality. This finding
stands out as one of a few outliers vis-à-vis a long stream of established theoretical and
empirical works, which argue that democracies are better than autocracies at
providing public goods consistently.
Another distinguishing feature of the book is its innovative blending of data and

techniques from political science, earth systems sciences, and environmental
engineering. Leveraging my training as both a political scientist and an environ-
mental engineer, I present, to my knowledge, the first book that integrates
techniques such as remote sensing, box models, and pollution transport matrices
with empirical research grounded primarily in political science. The book intro-
duces new areas for interdisciplinary environmental dialogue, which would illu-
minate promising new solutions to pressing environmental challenges of our
times.

1.7 POLICY RELEVANCE

As mentioned earlier, air pollution is a silent and invisible killer more lethal than
violence, diseases, and smoking. In addition, breathing polluted air makes one more
vulnerable to dying from infection with COVID-19. Understanding the determin-
ants for effective air pollution regulation is both critical and timely. This book offers
the concept of a political regulation wave, as well as substantive empirical evidence.
While China is the primary case study in this book, the idea can be widely applicable
to other decentralized political systems where local political incentives can influ-
ence bureaucratic regulatory activities.
The new results are timely for air pollution management in China and beyond.

China declared a “war on air pollution” in 2014 and poured tremendous amounts of
resources and efforts into containing PM

2.5 pollution, including enhancing local
monitoring and adjusting the incentive structure for local officials to regulate PM2.5

more and more aggressively over time. However, the political pollution waves,
where pollution gradually increased across the top local leader’s tenure, persisted.
In the winter months of 2021, major haze pollution incidents haunted China’s
central-eastern region despite heavily reduced industrial activities and automobile
emissions amid the COVID-19 pandemic. This book unveils the rationale and
mechanism behind the political regulation wave, which could help spark additional
critical conversations in the policy community on finding meaningful ways to
manage a complex pollutant’s concentration effectively.
Additionally, the book challenges the conventional wisdom that having the right

incentives and enhanced monitoring is critical to successful policy implementation.

1.7 Policy Relevance 15
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The new results reported in the book suggest that understanding an air pollutant’s
particular characteristics and how political factors influence its emissions are just as
important. The book recommends collaboration between political stakeholders and
atmospheric modelers. Atmospheric modelers could help better identify the sources
of PM2.5 for each locality, which could aid local leaders in ordering regulation of
targeted sectors at the right time, thus preventing future pollution waves.

1.8 ROADMAP FOR THE BOOK

This book’s backbone is a theoretical, empirical, and normative exploration of
incentives: how they shape political and bureaucratic behavior, as well as their
unintended environmental and social consequences. Specifically, this book
explores the systematic conditions under which implementation of the more signifi-
cant policy goals from the perspective of top local leaders entails sacrifices of the less
important. It is worth noting that the book does not seek to suggest that incentives are
the sole explanation of political behavior; rather, incentives are a vital force that
shapes behavior.

The book’s findings suggest that local leaders in China are highly responsive to the
center’s policy preferences, as evidenced by their own policy prioritization through
their tenure. Hence, unlike many existing works on central-local relations in China,
this book does not employ the principal-agent framework because it assumes
a mismatch in interests between the principal and the agent, contrary to the major
findings in this book.

The question of political selection yields more significant normative implications
in authoritarian regimes, such as with regard to the degree of social welfare. Leaders
face fewer constraints and wield more political power than their counterparts in
democracies (Hodler and Raschky 2014). Hence, China is a valuable case to study.
The quasi-natural experiments in China before and after 2005 and 2010 make it
possible to apply the two sides of my theory of the political regulation wave.

The book progresses through three sections. The first section (Chapters 1–3) rolls
out background information and the political regulation wave theory. The second
section (Chapters 4 and 5) applies the theory to examine empirical evidence from
Chinese prefectures. It further delves into the factors that influence the strength of
the political regulation wave by answering the question: who creates the political
regulation wave? The third section (Chapters 6 and 7) uncovers the hard tradeoffs
the political regulation wave entails, and discusses implications of the findings.

What are the theoretical underpinnings that account for the systematic variation
in air quality over time? Before addressing this specific puzzle, I take a step back in
the first part of the book and situate the case of air pollution regulation within the
broad framework of policy implementation. I then delineate the microfoundations
of environmental governance in China. In Chapter 2, I put forth a general theory to
explain systematic local policy waves undergirded by local political incentives.

16 Introduction: An Inconvenient Truth
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I outline the three foundational blocks of the theory of the political regulation wave,
which draws upon and advances three main streams of literature in political science
and public policy: (1) the political origins of local policy waves, (2) incentives and
political behavior, and (3) leadership time horizon and policy implementation. It is
aimed at being a general theory with scope conditions. Then I explain why the
regulation of air pollution in China makes a compelling case to test the theory. The
chapter ends with testable empirical implications for air pollution control in China.
Chapter 3, “Local Governance in China,” explains the background and evolution

of environmental governance in China, from the 1980s to the present. It introduces
readers to the fundamental concepts of central-local relations, how localities are
governed, and their implications for environmental protection. While most envir-
onmental institutions remained consistent across four decades, new national prior-
ities have emerged at different times. The environment was largely sacrificed for
economic growth before 2000. Under the 11th FYP (2006–10), binding targets tied to
local leaders’ promotion were introduced for SO2 and chemical oxygen demand
(COD) control. After 2010, PM2.5 became monitored in four regional clusters.
Under the first phase of the State Council issued Air Pollution Prevention and
Control Action Plan (大气污染防治行动计划) (2013–17) – known in short, as the
Clean Air Action Plan – meeting PM2.5 pollution reduction targets became binding
in select cities (State Council 2013a). Changed rules altered the incentive structure
of local implementers. Furthermore, mechanisms to enhance monitoring – includ-
ing public participation in monitoring – for different pollutants were put in place to
improve implementation.
What empirical evidence is there for the theory of the political regulation wave?

In the second part of the book (Chapters 4 and 5), I explore answers to this question
based on evidence from two quasi-natural experiments, provided by the two policy
shifts described above, for air pollution control. The regulation of SO2 and PM2.5

presents varying governance challenges, as PM2.5 travels far and is generated from
various sources spanning many sectors while SO

2
stays close to its source and is

emitted primarily by the industrial sector. I follow a quantitative and qualitative
mixed-methods approach, where I unveil statistical relationships between local
tenures and pollution outcomes as well as between local tenures and economic
indicators. I further illuminate causal mechanisms via both quantitative and quali-
tative evidence, which involves a causal mediation analysis, field interviews in
representative cities, internal and publicly available official policy documents, and
online ethnography.
Chapter 4, “The Case of Sulfur Dioxide Control,” exploits a policy initiative that

made SO2 emissions reduction a binding target under the 11th FYP (2006–10), which
altered the incentive structure of top local leaders. Both official and satellite-derived
measures of the regulatory stringency of SO

2
reveal patterns consistent with the

political regulation wave theory. When the reduction targets were nonbinding, the
regulation of SO

2
became gradually relaxed under the 10th FYP (2001–5) without

1.8 Roadmap for the Book 17

https://doi.org/10.1017/9781009103664 Published online by Cambridge University Press

https://doi.org/10.1017/9781009103664


binding targets. When the targets became binding in cadre evaluation under the 11th
FYP, a more regularized regulation of SO

2
was observed. Such effects are strong

among top local leaders in prefectures that received high reduction targets, possibly
because higher targets were matched by more significant efforts to avoid negative
attention from upper levels.

Chapter 5, “The Case of Fine Particulate Matter Control,” presents the second
empirical case study, which takes advantage of a policy change under the first
phase of the Clean Air Action Plan (2013–17). The plan mandated select cities to
reduce PM

2.5 pollution by designated percentages based on 2012 levels by 2017.
Before 2010, when PM2.5 was not yet a criteria air pollutant, I find that top local
leaders extended environmental regulatory forbearance in favor of more critical
political goals such as maintaining stability and promoting (reported) economic
growth. After 2012, cities continued to experience a gradual increase in pollution
during a top leader’s tenure, ceteris paribus, regardless of whether they were under
the action plan, though officially recorded statistics would reveal much-dampened
pollution waves in treated prefectures – namely, prefectures under binding reduc-
tion mandates. In deriving these findings, I draw on findings from field interviews
to explain how local leaders extended regulatory forbearance to polluting indus-
tries to achieve social stability at the expense of the environment. I use a causal
mediation analysis to further corroborate environmental regulation as the domin-
ant conduit to induce the political pollution wave. When leaders were not
connected to their direct political superiors, political pollution waves were more
pronounced.

In the third part of the book, I summarize the findings and discuss their theoretical
and normative implications. I demonstrate the external validity of the theory based
on evidence from municipalities in Mexico. Finally, I deliberate on the policy
implications of the theory and the potential solutions it provides and point out
future research directions.

Chapter 6, “The Tradeoffs of the Political Regulation Wave,” assesses the norma-
tive implications of the political regulation wave, as well as the hard tradeoffs it
entails. I demonstrate, both via quantitative estimation and qualitative case descrip-
tions, how the political regulation wave can deliver social benefits but also impose
insurmountable social costs. Lax regulations benefit the economy and employment,
but result in more pollution, which threatens human well-being – even leading to
premature deaths. When regulation is strictly imposed, air quality improves, but
many lose their jobs, profits, and welfare while spending brutal winters without
heating, as local leaders use the beautiful blue skies to advance themselves up the
political hierarchy. These are difficult tradeoffs.

Chapter 7 concludes the book. The results en masse suggest that local political
incentives can shape policy prioritization across a leader’s tenure and be a potent
source for systematic local policy waves. Such incentives influence the scale and
intensity of regulatory activities, creating political regulation waves. These results

18 Introduction: An Inconvenient Truth
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challenge traditional notions of local implementation under nomenklatura control,
which assumes that local compliance is constant. Beyond China, I argue and show,
using Mexico as an example, that the political regulation wave theory applies to
other countries under scope conditions. Additionally, these findings raise new
questions about local governance and political accountability across both autocra-
cies and democracies, and I use this chapter to explore them. The existence of the
political regulation wave is an inconvenient truth, the solution to which would
involve the right mix of incentives, independent monitoring, a delicate balance
between allowing leeway and maintaining accountability at the local level, and
collaboration between political stakeholders and atmospheric modelers.

1.8 Roadmap for the Book 19
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2

Theory of the Political Regulation Wave

The same water – a different wave.
What matters is that it is a wave.

What matters is that the wave will return.
What matters is that it will always return different.

What matters most of all: however different the returning wave,
it will always return as a wave of the sea.

Marina Tsvetaeva, Russian poet

2.1 BEIJING’S OLYMPIC BLUE

The year 2008 was a watershed for China to raise its international image, cherished
all the more by Beijing after a heartbreaking, narrow-margin loss to Sydney to
host the Summer Olympics eight years earlier. Determined to make the Games
the most memorable of all time, Beijing spent a then record-high USD 40 billion, of
which USD 17 billion was poured into sometimes extreme actions to clean up the
environment. One year before the Olympics, Beijing tested short-term pollution
control measures based on a previously successful experience at the Sino-African
Summit in 2006. During that testing, nitrogen oxides (NOx) emissions decreased by
40 percent, and ground-level aerosol concentrations over the city also decreased
significantly (Wang et al. 2007; Cermak and Knutti 2009). In just a few days, the
skyline transformed from being shrouded in brownish-yellow haze to a crystal-clear
blue sky (see Frontispiece).

In a mighty wave of pollution regulation, stringent emissions measures were put
in place in the months leading up to and during the Olympics. Vehicles that did
not meet the European exhaust emissions standards were banned from the city.
Half of privately owned cars were kept off the streets through an odd and even
number system. Power plants operated at only 30 percent capacity; construction
projects were suspended; several high-polluting factories were shut down (UNEP
2009). These measures were not just confined to Beijing but also extended to highly
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urbanized industrial centers in localities as far away as Shanxi and Henan. Satellite-
based measurements suggest that, from July to September of 2008, Beijing experi-
enced a 43 percent reduction in tropospheric column nitrogen dioxide (NO2),
compared to the previous three years (Witte et al. 2009).16 Also, Beijing and the
provinces to the south experienced boundary layer SO2 and carbon monoxide (CO)
reductions of 13 percent and 12 percent, respectively.
The Beijing Olympics story is a vivid example of how the government can impose

campaign-style regulation to change air quality decisively. Local incentives to
prioritize specific goals over others underpin this variation. While the existing
literature on air quality has deepened our understanding of why excessive pollution
exists – even in a country with one of the world’s most comprehensive systems of
environmental laws and regulations – these works incorrectly assume that air quality
in a given locality would stay consistent over time. Furthermore, systematic variation
in air quality over time, independent of the effect of ad hoc regulation campaigns,
remains underexplored.
In this chapter, I begin by laying out the existing knowledge on the political

sources of local policy waves and postulating local political incentives as a potent
source of such waves. I then propose the theory of the political regulation wave,
which comes with three scope conditions. I explain why the quasi-natural experi-
ments in China’s air pollution control efforts in the past two decades make for
excellent empirical cases to test the theory. Finally, I spell out three testable
implications for Chapters 4 and 5.

2.2 POLITICAL SOURCES OF LOCAL POLICY WAVES

According to Max Weber’s seminal work on bureaucracy, regular activities in
bureaucratic agencies are carried out as official duties and the authority to pursue
these duties “is distributed in a stable way and is strictly delimited by rules
concerning the coercive means, physical, sacerdotal, or otherwise” (Weber 1946,
196). In a similar vein, Robert Merton elaborates that “the bureaucratic structure
exerts a constant pressure upon the official to be ‘methodical, prudent, discip-
lined’” (Merton 1963, 365). Merton further notes that “if the bureaucracy is to
operate successfully, it must attain a high degree of reliability of behavior, an
unusual degree of conformity with prescribed patterns of action” (Merton
1963, 365).
Regular, Weberian-style regulation, which assumes an insulated bureaucracy, is

expected to deliver consistent policy outcomes. That may not hold when the
regulatory bureaucracy comes under the influence of politicians or political
leaders via ad hoc campaign-style implementation of policies to achieve quick
outcomes.

16 The data source used in this book for NO
2
is Krotkov (2013).
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Campaigns are usually short lived, disruptive of regular activities, resource
intensive, attention demanding, and fierce in sanctioning noncompliance, making
them quite effective at achieving results in a short time. These characteristics
of campaigns have given rise to the conventional wisdom that campaigns are
the main political driver of local policy waves at the implementation stage (Weiss
and Tschirhart 1994; van Rooij 2016). Such operations are government-led and
sponsored efforts to address highly urgent issues within a specified time.
Government campaigns are targeted at producing policy outcomes in a broad
range of issue areas, from family planning to crime prevention. Campaigns are
seen across regime types, although campaigns in autocracies generally involve
a more significant segment of the population and impose more coercion than
those in democracies (Weiss and Tschirhart 1994; van Rooij 2016).

Mobilization campaigns have been integral to propagating central policies in
contemporary China (Bernstein 1967; Bennett 1976; Cell 1976; Oksenberg 1969;
Teiwes 1979). Their popularity as a mode of governance in China, from imperial
times to the present day, is magnified by the presence of a top-down political
structure and the absence of a rule of law culture (Zhou 2012). The Great Leap
Forward (1958–59) is rife with examples of Maoist-style ideological campaigns to
engender policy waves in localities. In 1958, Mao waged the Four Pests campaign to
eradicate pests responsible for transmitting deadly diseases (mosquitos, rodents,
and flies) and for consuming grain seeds (sparrows). The massive killing of sparrows
was rooted in Mao’s conviction that “people will conquer Nature” and his desire
for China’s self-sufficiency in grain production (Shapiro 2001). Local grain-first
campaigns culminated in devastating ecological destruction, widespread resource
waste and famine, and tremendous human suffering (Bernstein 1984; Shapiro 2001).

The study of Chinese politics bids no “farewell to revolution” since the Maoist-
style campaigns are still alive and well to engender policy waves in localities (Perry
2007). Campaigns have remained a core instrument to promote the one-child policy
(White 2006), curb the practice of informal levies (Bernstein and Lü 2003), combat
public health crises like SARS (Pang et al. 2003), fight corruption (Manion 2016),
crack down on crimes (Tanner 2000), foster patriotic education (Zhao 1998), attack
“counter-revolutionary” forces like Falun Gong (Noakes and Ford 2015), dissemin-
ate legal knowledge (Exner 1995), and enforce existing environmental laws and
policies to protect natural resources and the environment (van Rooij 2006; Guo and
Foster 2008; Liu et al. 2015).

Can regular enforcement also engender local policy waves? The central or federal
policy interacts with the microlevel institutional setting. When the bureaucracy is
not insulated from politics, local political incentives become a defining contextual
factor within the implementing environment. In decentralized political systems,
local leaders or politicians can have significant discretion in decision-making,
integrating their desires and priorities into the implementation process as they see
fit. Hence, I postulate that their desires and priorities can shape bureaucratic
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enforcement strategically throughout their tenure, engendering local policy waves
in predictable ways.

2.3 THEORETICAL FRAMEWORK

The theoretical foundation for my study consists of three core elements, which form
the scope conditions of the political regulation wave theory. First, local politicians
or leaders possess power over decision-making, resource allocation, and bureau-
cratic activities. Second, incentives for reelection or promotion manifest during
a local leader’s or politician’s tenure and shape the exercise of power over the
regulatory bureaucracy over time. Third, when the policy issue is high conflict
and low ambiguity, its implementation is political in nature. I expand on these
three scope conditions below.

2.3.1 Local Discretion and Control over the Bureaucracy

In a decentralized political system, local politicians or leaders usually possess
considerable power over decision-making and control over resources. Local
politicians’ or leaders’ ability to wield local fiscal and state capacity may
empower them to influence bureaucracies’ everyday functioning, either directly
or indirectly.
In some contexts, local politicians or leaders can exert direct control over bureau-

cratic activities. This has been documented empirically in various contexts. In India,
some politicians have refused to call in police on Muslim protestors and have
transferred bureaucrats who tried to act (Wilkinson 2006). In Chile, Santiago’s
mayor declined to involve the police against street vendors in order to curry favor
with poor voters (Holland 2017). In China, top prefectural leaders sometimes call
up environmental protection bureaus to order laxer regulation of large industrial
firms that hire predominantly male workers to preempt protests when the leaders
could be up for promotion consideration (see Chapter 5).
In other contexts, the politicians’ or leaders’ influence over the bureaucracy is

more subtle, exercised instead by allocating scarce resources to their favored types
of bureaucratic activities, leaving the unfunded or underfunded bureaucratic
activities unfulfilled or underfulfilled. This phenomenon is seen almost every-
where. In the United States, the Trump administration was quite aggressive in
slashing funding to the Environmental Protection Agency (EPA), putting public
health at risk while advancing the administration’s arguably antienvironment
agenda (Thrush and Davenport 2017).
Hence, local politicians’ or leaders’ power over decision-making and resource

allocation allows them to act on their career incentives during the policy imple-
mentation process. This is accomplished via political control over bureaucratic
regulatory activities.

2.3 Theoretical Framework 23
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2.3.2 Incentive-Based Policy Prioritization throughout Tenure

Given limited time, resources, and energy, people have to be selective and realistic
about what goals they pursue, how much effort to expend on them, and when to
target those efforts. This could not be truer for officeholders, who also face limited
time in office. The seminal work of Olson (1993) introduces the distinction between
a “stationary bandit” and a “roving bandit,” where the former, with a longer time
horizon, provides conditions that promote economic productivity while the latter,
feeling insecure in their rule, expropriates assets and forgoes long-term gains.
Olson’s framework of policy prioritization under a time horizon constraint has
been extended to study of a variety of policy contexts. For incumbents who face
fierce competition, the incentive to seize all available opportunities to demonstrate
competency in what their superiors or voters care the most about, and to do so most
intensively at the right time, is naturally strong. The “right time” is determined by
the preferences of the voters in democracies and political superiors in autocracies.

A politician’s time in office influences a wide range of policy outcomes. As
reviewed in Chapter 1, in democratic regimes, political incentives to seek reelection
have given rise to growth in employment, income, expenditure on infrastructure
projects, and fiscal balance around election times to attract support from voters
who usually judge incumbent competency during that relatively short time span
(Tufte 1978; Achen and Bartels 2016; Gonzalez 2002; Drazen and Eslava 2010; Alt
and Lassen 2006).

In authoritarian regimes, political incentives to seek promotion have similarly
spawned strategic behavior in local government spending and environmental regu-
lation (Guo 2009; Shen 2018). Across contexts, local politicians or political leaders
are incentivized to prioritize different policies throughout their tenure to maximize
their chances of career advancement. Political superiors prefer such prioritization as
part of a strategy to distinguish subordinates based on their capability of improve-
ment and their control of localities. I will explain this point in the context of China
in more detail in Chapter 3.

The prioritization of different policies throughout tenure in both democracies and
autocracies entails that for any single policy, deemed critical or not, it is implemented
to varying degrees at different times to cater to the preferences of voters or political
superiors. That temporal change in implementation creates policy waves.

2.3.3 High-Conflict, Low-Ambiguity Policy

Finally, the political regulation wave theory applies to policies that involve high
levels of conflict and low levels of ambiguity. According to the synthesis of the policy
implementation literature presented in Matland (1995), the nature of particular
policy implementation can be categorized along two dimensions: the level of
conflict and the level of ambiguity.
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Policy ambiguity is manifested in the ambiguity of goals and the ambiguity of
means (Matland 1995, 157). An example of an unambiguous goal is to reduce the
annual concentration of pollutant X by Y percentage based on the level in year Z. An
example of an ambiguous goal is “to promote sustainable development” – this is
vague, broad, and it can be interpreted in more than one way.
According to Matland (1995), the ambiguity-conflict dimensions, presented

dichotomously, categorize the nature of policy implementation into four types:
administrative, political, experimental, or symbolic (Figure 2.1). Different types of
policy implementation rely on different factors to succeed, such as resources. For
example, when a policy is unambiguous but involves conflicts, it is political in
nature, and the success (or lack thereof) of its implementation hinges on power.
In sum, local politicians or leaders who possess discretionary power over decision-

making and resource allocation are incentivized to systematically influence bureau-
cratic regulatory activities differently throughout their tenure to maximize their
career gains, engendering policy waves. When the policy issue is high conflict and
low ambiguity, its strategic behavior can give rise to political regulation waves.

2.4 EMPIRICAL CONTEXT

Industrialization and urbanization in China have occurred at an unprecedented
rate in the past few decades, pulling millions out of poverty and into a burgeoning
middle class. Such a grand transformation demanded gigantic consumption of
fossil fuels, especially coal. A direct consequence has been massive emissions of air
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figure 2.1 The nature of policy implementation
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pollutants like SO2, a toxic gas that contributes to acid rain and endangers human
health, and PM

2.5, a mixture of various particles whose size is smaller than one-
thirtieth of a normal human hair. PM2.5 is the most dangerous type of air pollution
due to its ability to penetrate deep into the lungs and cause respiratory and
cardiovascular ailments.

Economic development and social stability were the two pillars used to evaluate
cadre performance until at least the 2000s (Zhou 2007; Wang and Minzner 2015).
While a plethora of environmental laws and regulations had already existed in
China for a few decades, environmental protection did not effectively gain traction
until the 11th FYP (2006–10), which granted binding-target status for emissions
reductions of SO

2
and COD – a measure for water pollution – in cadre evaluation.

The 10th FYP (2001–5) stipulated the same reduction targets for SO2 and COD, but
they were nonbinding. Under the 12th FYP (2011–15), PM

2.5 became monitored in
four regional clusters. Under the first phase of the Clean Air Action Plan (2013–17),
meeting PM2.5 pollution reduction targets became binding in select cities.
Changing rules reshaped the incentive structure of local implementers and, by
extension, the systematic pattern in policy implementation.

The local regulatory discretion of local political leaders, the incentives provided
by the nomenklatura and short tenures, and the contrasting nature of SO2 and
PM

2.5 emissions reduction policies (the former being high conflict and low
ambiguity, and the latter high conflict and medium ambiguity) make China
during 2000–17 a compelling case to test the political regulation wave theory. In
the following subsections, I expand on these three points below, followed by
testable implications. Chapter 3 will provide a more detailed description of
China’s evolving local governance.

2.4.1 Local Political Discretion and Control over the Bureaucracy

Contrary to popular belief, China has one of the world’s most decentralized political
systems, as measured by the subnational share of expenditures or revenues. In 2002,
local governments accounted for nearly 70 percent of all government spending
(Landry 2008). Local governments in China have considerable discretionary
power over budgetary and resource allocation, as well as decision-making.

Furthermore, local political power is extended into the bureaucratic sphere. In
stark contrast to a Weberian bureaucracy that is entirely insulated from political
influence, Chinese bureaucracies are under the indirect control of local political
actors. That means who gets to become the bureau leader, how much they can
spend, and what they do are all influenced by local leaders. I will explain the
microworkings in more detail in Chapter 3.

The literature on the decentralization of the Chinese political and bureaucratic
apparatuses is replete with examples of local regulatory discretion over policy
implementation. In the case of state procurement of grain from peasants,
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Oi (1989) illustrates how the production team leader, as a state agent, was at liberty
to interpret state grain procurement laws for the peasants and control the upward
flow of information to the central state. Manion (1993) highlights that, in imple-
menting state retirement policies for senior cadres, establishing an administrative
norm of retirement, and rejuvenating China’s vast bureaucracy, the middlemen
who were tasked with local implementation took advantage of the discretion they
enjoyed to set the conditions of retirement by bargaining with old cadres.

2.4.2 Nomenklatura and Preferred Implementation Pattern for Key Policies

Imported from the former Soviet Union, the nomenklatura personnel management
system is the main instrument the Chinese Communist Party employs to appoint,
promote, transfer, demote, or remove officials. In nomenklatura, each level manages
the personnel at the immediately lower level. Policies that are prioritized by the
center, especially those given binding targets, are crucial for cadre promotion.
Local leaders in China typically want to get promoted because there are usually

considerable increments in material benefits associated with a promotion in admin-
istrative rank. Given the short duration of local tenures, which most commonly last
for three years, aspiring local leaders can be particularly incentivized to induce an
implementation pattern throughout their tenure based on what their superiors
value. I will elaborate more on the characteristics of the nomenklatura and local
tenures and the emphasis on a gradual improvement in key policy areas in
Chapter 3.

2.4.3 High-Conflict, Low- and Medium-Ambiguity
Air Pollution Control Policies

Reducing both SO2 and PM2.5 emissions involves a high level of conflict because
economic interests are pitted against reduction measures. Furthermore, reduction
policy targets for both pollutants in the past nearly two decades have been unam-
biguously specified. However, the means to achieving those targets are more
ambiguous for PM2.5 than SO2 control.

SO2 and PM2.5: High Conflict

The policy to reduce SO2 emissions involved a high level of conflict when social
stability and economic growth still ruled in cadre evaluation; SO2 emissions mainly
come from the industrial sector. In the past, it was in the interest of the local
leadership to protect industries from regulation because the industries contributed
to the local revenue base. The local EPBs, which are the chief bureaucracies in
charge of implementing environmental policies, were often complicit because
pollution levies from polluting industries contributed indirectly to their budgets.
Without explicit incentives embodied in the binding targets in cadre evaluation,

2.4 Empirical Context 27

https://doi.org/10.1017/9781009103664 Published online by Cambridge University Press

https://doi.org/10.1017/9781009103664


local leaders were not poised to mandate regulatory rules that may limit industrial
production, such as the installation and operation of flue gas desulfurization (FGD)
devices. These FGD systems are more commonly known as “scrubbers” and are
deployed to remove SO

2
from the flue gas. While scrubbers have been documented

to be effective at removing SO2, their operation and maintenance are costly. Until
2007, the pollution levy rate was much lower than the cost to operate the scrubbers,
rendering it less expensive to pollute and pay the levy than actually implement
emissions control (Gao et al. 2009). Hence, reducing SO2 involved a high level of
conflict.

Reducing PM2.5 emissions also created a high level of conflict. PM2.5 is mainly
generated by the types of economic activities that are most rewarded by cadre
evaluation, namely, industrial production, infrastructure projects, and transpor-
tation. Reducing PM

2.5 would entail limiting economic activities or installing
pollutant treatment devices against the interests of economic actors.
Furthermore, unlike SO2, whose sources are concentrated in the industrial
sector, the multitude of sources that contribute to PM2.5 means that effective
control often involves drastically shutting down the operation of multiple sectors.

SO2: Unambiguous Goals, Unambiguous Means

Government efforts to restrict SO
2
emissions started with the 9th FYP (1996–2000),

which stipulated emissions targets for critical sectors and regions that were mostly
ambitious and not rigorously enforced. Both the 10th and the 11th FYPs specified an
overall 10 percent decrease in SO2 emissions, using the 2000 and 2005 figures as the
baselines, respectively. However, under the 11th FYP, SO

2
emissions reduction

became a binding target in the evaluation system for local officials inmost prefectures.
The central government’s determination to reduce SO2 emissions is reflected

in the opening speech of the then premier Wen Jiabao at the National People’s
Congress (NPC) session in 2007. He underscored the mandatory nature of the
targets in the 11th FYP and the need for local officials to work resolutely toward
reaching them. He also declared that the NPC would receive annual reports
from the State Council on progress made toward achieving the reduction goals.

In addition to the centrally imposed incentives to reduce emissions, a series of
enhanced monitoring measures were also put in place under the 11th FYP.
Between 2001 and 2005, local efforts to verify industry self-reported emissions
statistics were limited. The 11th FYP instituted auditing and data verification
programs operated by the Ministry of Environmental Protection (MEP), man-
dated the installation of continuous emissions monitoring systems (CEMS) at
coal-fired power plants, and deployed data from satellite observations and air
quality models to verify reported SO2 trends. The reported and satellite-derived
patterns have been documented to be mostly consistent (Schreifels, Fu, and
Wilson 2012). Table 2.1 summarizes the comparison between the two FYPs. The
policy goals are unambiguous.
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PM2.5: Unambiguous Goals, Somewhat Ambiguous Means

The goal to control PM2.5 pollution is similarly unambiguous. The 12th FYP (2011–15)
made it mandatory to monitor PM2.5 in regional clusters. Under the first phase of the
Clean Air Action Plan (2013–17), reducing PM

2.5 pollution in these regions by speci-
fied percentages by 2017 becamemandatory and would become binding targets in the
cadre evaluation system. Regional clusters that received binding targets to reduce
PM2.5 were Jing-Jin-Ji and surrounding areas (i.e., Beijing, Tianjin, Hebei, Shanxi,
Inner Mongolia, Shandong), the Yangtze River delta (i.e., Shanghai, Jiangsu,
Zhejiang), the Pearl River delta (i.e., some prefectures in Guangdong that include
Guangzhou, Shenzhen, Zhuhai, Foshan, Jiangmen, Zhaoqing, Huizhou, Dongguan,
and Zhongshan), and Chongqing. Hence, the policy goals to reduce PM2.5 pollution
are unambiguous.
However, the means to achieving those goals can be somewhat ambiguous.

Unlike pollutants such as SO2, which has a primarily industrial origin and requires
the installation and operation of scrubbers to treat it effectively, PM

2.5 has diverse
emissions sources spanning many sectors, from industry to transportation. Efforts to
comprehensively identify its origins in China are still ongoing as of the time of this
writing. Successfully reducing PM2.5 so far has involved drastic measures, such as
shutting down business operations across various sectors.
SO2 and PM2.5 control thus present an interesting comparison, although PM2.5

control is not within the scope of the theory of the political regulation wave. As
Richard Matland’s (1995) synthesis would predict, when a policy has a high level of
conflict (e.g., economy vs. environment) and some level of ambiguity, political power
alone is no longer the main determinant of successful implementation. That consid-
eration leads to varying testable implications for the two types of pollutants.

table 2.1 Comparison of sulfur dioxide control under the 10th and the 11th FYPs

10th FYP 11th FYP

Time period 2001–5 2006–10
Overall SO

2
reduction goal 10 percent 10 percent

SO
2
reduction is a binding

target
No Yes

Emissions verification Self-reported data that
were largely unverified
or unverifiable

• Auditing and data verification
programs operated by the MEP

• Installation of CEMS at coal-
fired power plants

• Verification based on data from
satellite observations and air
quality models

Implementation outcome 2005 emissions 28 percent
above 2000 level

2010 emissions 14 percent below
2005 level
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2.5 TESTABLE IMPLICATIONS

How do local career incentives translate into implementation patterns? The theory
of the political regulation wave yields a general empirical implication. When
policy X is crucial for promotion or reelection, local leaders or politicians are
incentivized to promote the implementation of X across their tenures in a pattern
preferred by their superiors or voters, ceteris paribus. The shape of that pattern
(e.g., gradual scale-up, flat, peak in a given year) depends on what is desired. For
instance, preference for a gradual improvement would entail a gradual scale-up in
implementation. For another example, appreciation for regularized, Weberian-
like enforcement would mean equal implementation over time. A shift in the
incentive structure of local politicians or political leaders is likely to transform the
pattern in implementation.

In the context of air pollution control in China, I propose three hypotheses for
pollutants like SO2 whose characteristics satisfy all the scope conditions of the
theory, though I would expect H1, the political pollution wave, and H3, the domin-
ant mechanism, but not H2, the political environmental protection wave, to also
hold for a pollutant like PM

2.5. The first hypothesis concerns the scenario in which
the economy and stability are paramount and the implementation of those goals is
expected to improve gradually over time (more on this in Chapter 3). In this setting,
strategizing local leaders loosen environmental regulation gradually during their
time in office. The gradual tapering off of environmental regulation then results in
more and more pollution, ceteris paribus, giving rise to a political pollution wave.

H1 Political pollution wave:When the economy and social stability are highly prioritized
and expected to improve gradually, and the reduction of pollutant X is not binding for
career advancement, regulation of pollutant X will become laxer across the leader’s
tenure, ceteris paribus.

The second hypothesis applies when environmental protection becomes more
critical vis-à-vis other goals. When the environment takes center stage, and effective
reduction of pollutant Y is credibly tied to career advancement for local leaders, the
political regulation wave will take the form of a political environmental protection
wave, which could exhibit a regularized trend or even the reverse of a political
pollution wave, depending on the expectation of upper levels (more on this in
Chapter 3). In this case, strategizing local leaders may order consistent or gradually
more stringent regulation of pollutant Y throughout their tenure, contributing to
a leveling or decline in pollutant Y, ceteris paribus. In other words, the local leaders
seek to align their observable actions with their superiors’ expectations. This is
expected to apply to the control of SO2, but not PM2.5.

H2 Political environmental protection wave: When binding targets are set to reduce
pollutant Y, the level of regulation for pollutant Y remains consistent or increases across
the leader’s tenure, ceteris paribus, depending on the preferences of political superiors.
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Finally, a question remains: which is the dominant causal mechanism in explain-
ing the pollution patterns over time – the promotion of economic development or
regulatory forbearance, or both? Economic growth is the result of ex-ante planning.
It is challenging to time growth for strategically important periods, which is espe-
cially true given the variability of tenure length in China and the number of actors
involved in making growth happen. I will elaborate on this point more in Chapter 3.
By contrast, environmental regulation can be switched on and off quickly, making it
the more likely candidate to explain temporal changes in pollution, especially as
local leaders further along in their tenure take strategic actions to boost their chances
of promotion. Answering this question will also help shed light on an alternative
explanation – learning by doing. This perspective suggests that the gradual scale-up
in pollution is the result of economic growth, which may reflect the leaders’ learning
and improved ability to grow the economy.

H3 Dominant mechanism: Regulation, rather than economic development, is the dom-
inant mechanism that explains patterns in the concentration of pollutant Z during
a given tenure, ceteris paribus.

If regulatory forbearance were the primary mechanism driving pollution patterns,
that wouldmean additional pollution taking place without further growth. However,
some may be confused as to how that could be possible. I explain it using the
hypothetical scenarios presented in Figure 2.2 below. Generally, the amount of
pollution is influenced by two main pathways: economic growth and environmental
regulation (Ringquist 1993). While holding economic outputs constant, the amount
of pollution generated is influenced by regulatory stringency. In the first situation
(Figure 2.2a), environmental regulation is stringent due to, for instance, more visits
from EPB inspection teams. Industries have to install and operate pollution treat-
ment facilities or devices and burn cleaner fuels to avoid hefty fines and other
punishments. One unit of pollution is generated per unit of growth. In the second
situation (Figure 2.2b), environmental regulation is lax. Polluters enjoy some free-
dom not to operate pollution treatment facilities or devices and to burn dirty fuels.
Two units of pollution are produced per unit of growth. Hence, with laxer regula-
tion, it is possible to incur more pollution while growth remains constant.

Stringent regulation

PollutionGrowth Growth

•   Operate pollution treatment facilities more.
•   Burn cleaner fuels.

Lax regulation

(a) (b)

Pollution

•   Operate pollution treatment facilities less.
•   Burn dirtier fuels.

1 11
2

figure 2.2 Additional pollution without additional growth
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2.6 CONCLUSION

In this chapter, I have surveyed the relevant literature on local policy implementa-
tion and proposed a new political source of local policy waves. I have presented
a new incentive-based theory, the theory of the political regulation wave, to explain
the systematic variation in regulatory stringency over time. It is intended to be
a general theory with three scope conditions. First, in a decentralized political
system, local leaders or politicians possess discretionary power when it comes to
decision-making and resource allocation, and they have control over the bureau-
cracy. Second, local politicians or political leaders are incentivized to prioritize
different policy goals throughout their tenure, as per the preference of their con-
stituencies or political superiors, to maximize their chances of reelection or promo-
tion. Third, when the implementation of the policy is high conflict and low
ambiguity in nature, its success depends on power dynamics. China’s air pollution
control policies for SO2 satisfy the scope conditions and provide a suitable quasi-
natural experiment to test the theory. PM

2.5 control policy, by contrast, entails some
level of ambiguity. While it does not neatly satisfy the third scope condition, it
provides an interesting comparison with SO

2
reduction.

I derive three testable implications for the empirically focused Chapters 4 and 5,
where the first and third implications are predicted to apply to both SO2 and PM2.5

while the second only to SO2. The first testable implication concerns the political
pollution wave. I hypothesize that when the economy and social stability are highly
prioritized and expected to improve gradually, and the reduction of pollutant X is
not binding for career advancement, regulation of pollutant X will become laxer
across the leader’s tenure, ceteris paribus. The second testable implication is about
the political environmental protection wave. I hypothesize that when binding targets
are set to reduce pollutant Y, the level of regulation for pollutant Y remains consist-
ent or increases across the leader’s tenure, ceteris paribus. The exact trend in the
concentration of pollutant Y depends on what political superiors want. Finally,
I hypothesize that manipulating the stringency of the regulation of pollutant Z is
the dominant mechanism underpinning variation in the concentration of pollutant
Z throughout a given tenure.17

In the next chapter, I will explain how governance, especially local governance,
happens in China, with particular attention paid to the environmental realm. I will
also deliberate on the changing importance of environmental protection in China’s
political landscape and important policy initiatives over time. Referencing public
and internal policy documents, I will explain the preferred implementation patterns
for key policy goals from upper levels.

17 Different letters – X, Y, Z – are used to refer to any potential pollutants.
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3

Local Governance in China

When the river runs black, the public demands the prefectural environmental protection

bureau chief to swim in the river. The one who should go swim is the party secretary, not the

environmental protection bureau chief.

EPB staff, Municipality C

How does governance happen in China? This chapter provides a brief overview of
China’s central-local governance system’s structure and institutional features, with
particular attention paid to environmental management.Whilemost environmental
institutions have remained consistent across four decades, national priorities have
changed. The environment was largely sacrificed for economic growth before 2000,
and the trend continued well into the 2000s. Under the 11th FYP (2006–10), the
central government introduced binding targets for SO2 and COD control for local
leaders. After 2010, the central government ordered mandatory monitoring of PM2.5

pollution in four regional clusters. The first phase of the Clean Air Action Plan
(2013–17) made PM2.5 pollution reduction targets binding in select cities. As a result,
changed central priorities and rules altered the local incentive structure and regula-
tory patterns.

3.1 POLITICAL STRUCTURE AND ENVIRONMENTAL

GOVERNANCE IN CHINA

At its core, China’s governance system is hierarchical, with ultimate authority resting
with the central government in Beijing. The administrative levels below the center,
in descending order, are the province, the prefecture, and the county. China’s
government is also highly decentralized and complex. The post-Mao reforms have
produced a “fragmented and disjointed . . . structurally based” policy-making pro-
cess, where authority is devolved to an array of often self-interested bureaucracies
(Lieberthal 2003, 8). As mentioned in Chapter 2, local governments in China are
highly fiscally decentralized, with almost 70 percent of total government
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expenditure coming from the localities themselves – higher than in many federal
democracies (Landry 2008). As a whole, China’s authoritarian system relies on local
governments taking responsibility for implementing broader national policies.

In China, plans and quotas are still an integral part of policy-making and
implementation even after the post-Mao reform. Each local government level is
charged with translating directives and policy goals from the immediately upper
level for the lower level to fulfill. Target setting and fulfillment is a routinized
process that is carried out on an annual basis to meet the goals outlined in the five-
year plan (Zhou and Lian 2011).

In the environmental realm, policies are formulated by the State Council,
spearheaded by the Ministry of Ecology and Environment (MEE), and imple-
mented mainly by local EPBs that are supervised and funded by the local
governments.18 As suggested in Figure 3.1, the prefectural EPB is under the jurisdic-
tion of two principals: the prefectural government and the provincial EPB, who have
different preferences regarding the intensity and timing of environmental

State Council

Environmental Protection
Commission (EPC) of
the State Council

Ministry of Ecology and
Environment (MEE)

Governments of provinces,
self-governing municipalities,
and autonomous regions

Provincial EPCs
Provincial Environmental

Protection
Bureaus (EPBs)

Prefectural EPCs

County and city district
EPCs

County and city district
EPBs or Environmental
Protection Offices (EPOs)

Township and village EPOs

Prefectural EPBs

Industry bureaus
(and their EPOs)

Industry bureaus
(and their EPOs)

Governments of townships and
villages

Governments of prefectures and
prefectural-level cities

Governments of counties
and city districts

¥

¥

¥

¥

figure 3.1 Structure of environmental governance in China (before verticalization
reform under the 13th FYP)

18 TheMEE was formerly called the State Environmental Protection Administration (SEPA) until 2008
and the Ministry of Environmental Protection (MEP) between 2008 and 2017.
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regulation. Information asymmetry between the center and the local where the local
has the upper hand, exacerbated by the lack of power and the absence of an
independent and omnipresent supervisory body, allows local actors to deviate
from the policies formulated and envisioned by the center.
Specifically, the MEE is empowered and required by law to implement environ-

mental policies and enforce environmental laws and regulations. The MEE moni-
tors provincial EPBs, who oversee policy implementation carried out by prefectural
EPBs. The government uses a vertical supervisory system, where one level manages
the level immediately below it, all the way down to the township level. The EPBs at
each level are under the dual jurisdiction of the level directly above them (an
instance of tiao, a vertical structure of governance) and the local government of
the same administrative level (an instance of kuai, a horizontal structure of govern-
ance). For instance, the prefectural EPB reports to both the provincial EPB and the
prefectural government. The provincial EPB, however, has no power over the
prefectural government because the two are not situated in the same vertical or
hierarchical system (Lieberthal and Oksenberg 1988; Lieberthal 2003; Mertha 2005).
This one-agent-two-principals scenario continued well into the period under the
13th FYP (2016–20) before the implementation of the verticalization of environmen-
tal management (Chapter 7). It often predisposes the prefectural EPB to behave
more in line with the prefectural government’s interests – which decides how
subsidies are distributed down to lower levels within the prefecture – than with
the interests of the MEE or provincial EPB in promoting environmental protection.
Local EPBs remain subordinate to local governments both administratively and

financially (Jahiel 1997; Sinkule and Ortolano 1995; Economy 2004; van Rooij 2003).
For a prefectural EPB, local government funds are one of three significant sources of
funding (Interview 0715CD04). Furthermore, being strapped for funds unintention-
ally breeds the perverse incentive for the local EPB to allow pollution. While
intended to be an economic lever for reducing pollution discharge, pollution levies
are at least partially used to financially support local EPBs – a practice the EPBs
I interviewed referred to as “consuming pollution levies” (吃排污费) – and to provide
subsidies for waste control projects (Sinkule and Ortolano 1995, 32–33; Interviews
0714CD01 and 0715CD04). Fees and fines have been a vital source of revenue for
some EPBs (van Rooij 2003). The need to raise funding has prompted local EPBs to
turn a blind eye to some high-polluting factories that can contribute to their revenues,
either directly through fees, or indirectly through the local government’s budget. The
local EPB often becomes a silent partner of the local government.

3.2 PARTY SECRETARIES, WE GET THE JOB DONE!

Different levels of local government are in charge of various tasks. For this book,
I choose to focus on top political leaders at the prefectural level for two interrelated
reasons. First, prefectural leaders are in charge of almost all vital production
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elements, from subsidies to labor policy; in other words, they define the structure
and size of local economies (Interviews 0715NJ01, 0815NJ03, 0616NB01, 0717BJ04).
Second, prefectural leaders wield de facto authority over local pollution control
(Zhou and Lian 2012; Ma and Ortolano 2000). For a given prefecture, the governor
(or mayor) is in charge of setting and handing down annual pollution reduction
targets and plans to county-level authorities (Interviews 0815NJ02 and 0815NJ03).
While the provincial level is in charge of overall emissions control, the prefectural
level is the main body responsible for environmental protection (Ma and Ortolano
2000; Qi et al. 2008). Within the prefecture, the party secretary has higher status and
more de facto power in decision-making than the governor (mayor). This explains
why a municipal EPB staff quoted at the opening of the chapter would place blame
on the party secretary for environmental woes. Hence, I center my analysis on top
prefectural-level party secretaries.19

3.3 NOMENKLATURA AND ITS EFFECT ON IMPLEMENTATION

3.3.1 The Nomenklatura Political Personnel Management System

The nomenklatura political personnel management system complements the hier-
archical governance structure. The nomenklatura is the main instrument the
Chinese Communist Party uses to appoint, promote, transfer, or remove officials.
In this system, each level selects the immediately lower level of officials. According
to The Regulations of the Selection and Appointment of Party and Government
Leading Cadres (党政领导干部选拔任用工作条例), career mobility hinges critic-
ally upon the evaluation of five aspects: integrity (de), competence (neng), diligence
(qin), achievement (ji), and honesty (lian) (General Office of the CCP 2002), which
was echoed in some of my field interviews (Interviews 0714CD02 and 0217ST01).
Prior to 2010, of the five criteria, competence and achievement were evaluated based
chiefly on economic development. Air pollution control, specifically SO

2
emissions

reduction, became binding in cadre evaluation under the 11th FYP (2006–10).
However, environmental protection and the deployment of green energy did not
gain substantial traction until after 2010, and particularly after the 18th Party
Congress in 2012.

Unlike in most consolidated democracies, tenure length in China is not limited by
officially stipulated fixed terms or term limits. While official regulations state that
prefectural leaders’ tenure length should be five years, these are not strictly adhered to
in practice. Even the 2002 Regulations of the Selection and Appointment of Party and
Government Leading Cadres requiring all local leaders to stay in their post for at least
two years is not always followed. Table 3.1 shows the distribution of time in office, or
tenure length, by turnover outcome for prefectural party secretaries who served

19 See Zhou and Lian (2012) for details on how the prefecture delegates to the county.
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between 2000 and 2010. For instance, 163 of the 781 prefectural party secretaries in the
sample were in office for four years, and 49.1 percent of these party secretaries were
promoted at the end of their tenures. The coding procedures are documented in
Appendix A. As we can see, tenure length could last anywhere between one and
eleven years. The mean and median tenure lengths are both four years. The mode is
three years. In light of this, I use “tenure” and “tenure length” instead of “term,” “term
limit,” or “term length,” because “term” denotes a fixed length, whereas “tenure”
does not.
What determines tenure length? Is it endogenous to performance or political

connection? That is, can performance or political connection influence tenure
length? Based on the methods and results in Appendix A, I find that tenure length
is unrelated with either performance or connection.20

Of particular note, in addition to being variable in length, tenures are staggered
across Chinese prefectural cities, so the temporal proximity to rotation is plausibly
exogenous. Different prefectures generally do not share the same rotation times.
Furthermore, the start and end times of prefectural political tenures are usually
independent of national-level political rotations, meaning that the impact of

table 3.1 Tenure length and political mobility of prefectural party secretar-
ies, 2000–10

Tenure length Promotion Lateral transfer Demotion Total n

1 year 47.2 47.2 5.7 53

2 years 52.7 42.0 5.4 112

3 years 51.5 44.4 4.1 171

4 years 49.1 47.9 3.1 163

5 years 65.7 34.3 0.0 137

6 years 57.3 42.7 0.0 75

7 years 50.0 45.2 4.8 42

8 years 50.0 37.5 12.5 16

9 years 77.8 22.2 0.0 9

10 years 50.0 50.0 0.0 2

11 years 100.0 0.0 0.0 1

Total N 423 333 25 781

Sources: Prefectural Yearbooks; www.people.com.cn; www.xinhuanet.com.
Note: Due to rounding, the percentage total is occasionally slightly more or less than
100 percent.

20 However, being female can, on average, be correlated with one less year of tenure and that having
attended the Central Party School in Beijing is correlated with about half a year less of tenure, ceteris
paribus. The other variables are either insignificant or not consistently significant to explain the
variation in tenure length.
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prefectural political tenures on pollution patterns can be isolated. To control for
unobserved heterogeneity across different years, I will include year fixed effects in
the analyses.

3.3.2 The Logic behind a Strategic Implementation

A proposition of this book is that career incentives are tied to cadre evaluation by
upper levels in authoritarian contexts or constituency interests in democratic set-
tings. In an authoritarian country like China, cadre evaluation is primarily based on
performance vis-à-vis the fulfillment of policy targets set by upper levels. Excellent
performance, though a very critical component in promotion decisions, does not
translate directly into promotion. Cadre promotion differs from cadre evaluation in
that cadre promotion is, in addition to performance, dependent on factors such as
political connections and faction politics (Nathan 1973; Teiwes 1984; Shih 2008;
Shih, Adolph, and Liu 2012), loyalty to superiors (Li and Walder 2001), and even
personality (Interview 0715CD05).21

Nevertheless, a solely career-concerned local leader would implement the pol-
icies that maximize their utility (i.e., for career prospects, reputation, positive
evaluations); just like in a multitask model underpinned by career concerns,
a rational agent – eager to signal their high talent – ends up concentrating on the
set of tasks the market expects them to focus on (Dewatripont, Jewitt, and Tirole
1999, 201). A decisive element to the local Chinese leader’s maximization of their
utility is the fulfillment of critical policy targets, especially those related to social
stability and the economy. Local leaders “sprint through the ranks in a series of
small, rapid steps,” regularly moving to the next position before the end of the
officially designated but rarely followed five-year term to preempt exiting the
promotion game due to age limitations (Kou and Tsai 2014). This statement is
consistent with what I learned from field interviews: local leaders were said to start
planning early and put forward sustained, strong economic performance (Interviews
0715CD03, 0715CD04, 0815NJ03, 1017NJ07).22Career incentives influence the scale
and promotion of certain activities, such as production in the construction and

21 Cadre promotion hitherto remains an under-institutionalized process. Lateral transfers, retirements,
demotions, and persecutions are usually beyond the control of prefectural leaders (Interview
0715CD03). Extant approaches and methodologies to parameterize and measure determinants for
promotion, especially connection or connectedness, have proven extremely difficult and have been
criticized for various reasons (Interview 0517ST03). Despite the challenge of measuring connections
appropriately, it is probably reasonable to at least state that the possibility of delayed promotion is alive
and well. For these reasons, I do not attempt to measure the effects of performance on promotion.
Future researchers may be able to tackle these challenges with sufficient data on all facets of
performance and with more reasonable ways of quantifying career success, especially when it is not
rewarded with immediate promotion.

22 Leaders regularly know about their coming up for rotation relatively late in the tenure, usually six to
twelve months before the end of their tenure (Interviews 0715CD04, 0217ST01, 0317ST02, 0517ST03).
They might have inklings about their coming up for promotion consideration before being officially
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industrial sectors and the regulation of pollution emissions, during these political
leaders’ tenures.
Achieving economic growth may not be the only goal of a local leader. Some

leaders know about their next posts from the start of their current positions. The
utility of staying in their current jobs is derived from gaining more exposure to and
experience in different socioeconomic settings. Whether or not such leaders
behave strategically does not matter for their promotion outcomes. Some leaders
might legitimately want to make life better for fellow citizens. Others may be
uninterested in promotion and simply want to avoid getting demoted. Given that
a number of them do not act strategically, if the results still show a statistically
significant pattern of strategic implementation, this will therefore be an underesti-
mate of the extent of strategic implementation among those motivated to signal
competence.

3.4 FORGING A POLITICAL REGULATION WAVE

I argue that the nomenklatura system in China provides incentives for local
political leaders to plan strategically and direct the bureaucracy accordingly for
their desired implementation so that the delivery of political achievements
enhances their career prospects (but at the same time incurs unintentional
human costs and welfare losses). These dynamics foster political regulation
waves. In the following subsections, I expand on four fundamental points regard-
ing local governance.

3.4.1 Promotion, Irresistible

Reelection is often cast as the dream of every politician in electoral theories.
Winning and keeping office may involve achieving fame and being in the
spotlight, or fulfilling a noble calling by serving the public or a region one
holds dear, or getting well-positioned for a better post afterward, or
a combination of these.
In China’s context, the lure of political promotion is even more irresistible

because wealth and power are often concentrated in the same hands. Leaders
typically want to get promoted because there will be more money, more power,
higher social status, more preferential treatment in life, better cars, more beautiful
houses, and all the other desirable things in life. Local leaders do not hide their
aspirations and obsession with political promotion. Some of them have become
prolific authors and novelists, writing about their observations of and insights into
the promotion game.

notified, but putting up consistent improvements in performance is expected and is thus a dominant
strategy.
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3.4.2 Different Eras, Different Priorities: From the Economy and Stability
to the Environment

Economic development, social stability, and environmental protection became top
priorities during different periods. Economic growth and social stability were top
priorities before 2010; as mentioned above, environmental protection became more
important after 2010, especially after the 18th Party Congress in 2012.

The extant literature posits that economic growth and social stability were the sine
qua non for career advancement before 2010. The maintenance of stability has been
a top priority since the early 1990s as a policy response to the Tiananmen incident
and the collapse of Communist systems in Eastern Europe (Wang and Minzner
2015). The Chinese Communist Party Central Committee’s initiative of “compre-
hensive management of public security” made the maintenance of social stability
a “priority target with veto power” (一票否决) in the early 1990s, meaning that
failure to maintain stability (维稳) could offset a cadre’s positive performance in
other realms.

Economic development and associated policy goals (Table 3.2), such as fiscal
revenue growth, are also perceived by local officials to be of paramount
importance.23 Besides its importance as a basis for performance legitimacy (Zhao
2009; Zhu 2011), economic growth is usually prioritized over all other goals except
social stability. It is arguably the least difficult to assess of all goals. The lower-level
government, while responsive to the concerns at the immediately higher level,
assigns different weights to policy targets in various realms. This is based on its
understanding of the degree to which the higher-level leaders can assess its perform-
ance using both submitted (official reports and yearbooks) and independent infor-
mation. As for independent data, WikiLeaks reported that the upper level gauges the
economic performance of the lower level by referring not to reported GDP figures
but to statistics of electricity consumption, the volume of rail cargos, and the number
of loans disbursed (Wallace 2014).

In contrast, air quality is significantly more ambiguous to assess. Although
regional monitors send measurements directly to the central government, they
remain very limited in number and only take measures at their point locations
(Interview 0715BJ03). Due to various ambiguities involved in measuring air quality,
there are many ways that localities can fiddle with pollutant concentration readings,
as detailed in Chapter 1.

However, this is the first study to illuminate the fact that local political leaders are
expected to promote annual growth rates steadily and incrementally during their tenure

23 Administrative behavior theories have argued that agents choose to overcomply in areas deemedmore
critical to the principal (Simon 1947). As we can see, GDP growth, fiscal revenue growth, and fixed
asset investment (related to infrastructure projects) are the most important policy goals. By contrast,
energy consumption per unit of GDP is deemed relatively unimportant. Other target areas include
urbanization, growth rate of foreign direct investment, forest coverage, and percentage of population
increase.
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(Interviews 0715CD03, 0715CD04, 0815NJ03, 1017NJ07).24 In other words, an aspir-
ing local leader should generate higher and higher growth rates year after year. If
there is a dip in (reported) economic performance without the impact of an exogen-
ous shock (e.g., global financial crisis, global pandemic) in the year before the leader
is up for promotion consideration, that weakens their profile (Interview 1017NJ07).
Furthermore, a new insight derived from field interviews is that performance in

later years is more critical for two reasons (Interviews 0715CD03, 0815NJ03,
0217ST01, 0317ST02, 0517ST03, 1017NJ07). First, the first year’s performance figures
are influenced by the predecessor’s actions near the time of leadership turnover, so
performance in later years is more reflective of the incumbent’s ability to grow the
economy. Second, leaders who can scale up the local economy are more in control
of it, which sends a positive signal about their capability to their political superiors
and bodes well for their political careers (Interviews 0217ST01, 0317ST02, 1017NJ07).
From these field interviews, I learned that there are two vital statistics related to the

table 3.2 Policy targets for different policy areas at the national level, and at the
provincial and prefectural levels in Hubei Province in 2006

GDP
growth
(%)

Fiscal
revenue
growth
(%)

Fixed
asset
invest-
ment
growth
(%)

Energy
consumpt-
ion
per GDP

Unemploy-
ment
rate (%)

Per capita
urban
income
growth
rate (%)

Per capita
rural
income
growth
rate (%)

National 7.5 – – −20 5 5 5

Hubei 10 12 15 −20 4.5 8 6

Wuhan 12 12.25 18.5 −20 5 10 8–10
Huangshi 11 15 17 −20 4.5 8.5 6

Shiyan 10 10 16 −20 5 7 5

Xiangfan 11 10–12 16 −20 5 8 6

Yichang 11 12 18 −20 4.5 8 6

Jingzhou 10 9 18 −20 4.5 8 6

Ezhou 12 15 18 −20 4.5 8 6.5
Jingmen 10 11.5 11 −20 4.5 8 6

Xiaogan 10 11 12 −20 4.5 8 6

Huanggang 10 12 15 −20 4.5 8 6

Xianning 10 12 16 −20 4.5 8 6

Suizhou 11 12 15 −20 4.5 8 6

Source: Adapted from Table 2–3 in Mei (2009).

24 Growth rates aremore appropriate than absolute economic performance because performance targets
come in growth rates rather than absolute growth and because growth rates circumvent the problem of
endogenous appointments (i.e., better-connected officials are appointed to more economically
developed regions, where growth happens more easily) better (Landry, Lü, and Duan 2018).
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performance of the final year that signal competency. (By final year, I mean the
final year for which performance will be included for promotion consideration.)25

The first vital statistic is the difference in performance between the first and the final
years in office. The second vital statistic is the difference in performance between
the final two years. The consequence of these facts is that it is strategic to underper-
form early on and overperform later on because lower growth rates in the early years
make it easier to generate more impressive growth rates later on.

Based on official documents and field interviews, I learned that the evaluation
system in China values “gradual” (逐渐) and “steady” (稳健) improvement in
crucial policy areas (Interviews 0715CD03, 0715CD04, 0815NJ03, 1017NJ07). This
characteristic of the “desired” policy implementation pattern has rarely been men-
tioned in the literature but appears crucial.

The trends of economic targets demonstrate these planned strategies (Figure 3.2).
Gleaning annual target information from the government websites of Prefecture
L and Province G (L is part of G), which were among the very few localities that
released such information and were the most comprehensive in showing informa-
tion dated before 2008, I plot the time trends for both GDP and industrial growth
targets in Figure 3.2.26 As we can observe, in 2003, the first year of the prefectural
party secretary’s tenure, Prefecture L had the same target as Province G but increas-
ingly higher ones in the years following. A similar trend is observed for secondary
industrial growth targets. In 2003 (the first year of the prefectural party secretary’s
time in office), the prefectural goal remained at 11 percent even though Province
G raised its target to 11.8 percent, 0.8 percent higher than the previous year.
However, in later years, the secondary industry growth targets in Prefecture
L surpassed and grew faster than those of Province G. Most notably, in the
final year of the prefectural party secretary’s tenure, 2007, while the secondary
industry growth target dropped to an all-time low of 10.4 percent for Province G,
Prefecture L raised the target to an all-time high of 18.5 percent!27

25 For instance, if the leader leaves office in year T, their final recorded performance (i.e., final year’s
performance) will be that in year T-1.

26 This plot may look simple with somemissing data points, but the information contained was the most
difficult to acquire for the entire project. After many failed attempts at obtaining such information
from local officials, who did not want to get themselves into trouble (and that was understandable),
I learned that my last resort would be the Internet. The Open Government Initiative was not
implemented until 2008, and localities are under no obligation to publish their policy documents,
including policy targets, before 2008. It took much persistent effort to search prefecture after prefec-
ture and province after province to find the prefecture and its corresponding province with the most
relatively complete statistics.

27 It makes sense for a prefecture to have the highest target vis-à-vis that of the province in the final year to
signal sustained intent to do better year after year. In the case of Prefecture L, the most substantial
discrepancy is observed in 2007, the final year of the prefectural party secretary’s year in office when
the prefectural GDP growth target reached an all-time high of 16 percent while the provincial goal
stayed at 10 percent.
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In the post-2010 era, ecology and environmental protection emerged as a top
priority – but what made the central government finally start paying attention to
cleaning up the air? To put it simply, it took a scandal. In 2008, the US Embassy in
Beijing installed a rooftop air quality monitor that automatically tweeted hourly air
quality, intending to informUS citizens of the severity of pollution (Roberts 2015). In
2010, the monitor measured Beijing’s air quality as exceeding the highest bound of
the US EPA’s AQI. The Chinese government’s own assessment, which measured
only larger particles (PM

10
), suggested “slightly polluted” air. Officials in Beijing

responded by arguing that a side-by-side comparison would not be valid because the
two measured particles of different sizes. However, the embassy’s rooftop monitor
often recorded worse air quality than the official Chinese reports. The discrepancies
attracted a growing audience inside China who obtained monitor information via
third parties. Beijing residents, who believed the embassy data, put pressure on the
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figure 3.2 Annual targets for GDP growth (%) and growth of the secondary industry (%)
for Prefecture L and Province G, 2002–10. Dotted lines indicate the last year of tenure for
prefectural party secretaries. No data points suggest that data are unavailable (the entire
document is unavailable, or that particular statistic is not stated in the document) for
those years. Prefectural and provincial government websites.
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central government to acknowledge the gravity of the air pollution problem and start
taking action to tackle it.

The 18th Party Congress affirmed the “construction of ecological civilization” (生
态文明建设) as a prime goal of the party and incorporated it into the party constitu-
tion. In September 2013, the State Council circulated Clean Air Action Plan, which
for the first time specified concrete targets for PM concentration reduction by 2017,
using the PM levels in 2012 as the baseline (State Council 2013a). According to
Article 27 of the document, reduction in PM would, from that time forward, be
a binding target in the target responsibility evaluation scheme. The Decision of the
Central Committee of the CCP on Some Major Issues Concerning
Comprehensively Deepening the Reform (中共中央关于全面深化改革若干重大

问题的决定), promulgated at the 3rd plenary session of the 18th Party Congress in
November 2013, spells out legal sanctions against polluters, the initiation of the
“lifelong responsibility system” for officials who carry poor records of environmental
protection, and the auditing of natural resource conservation when senior cadres
leave their posts (Central Committee of the CCP 2013). The document also details
measures to improve environmental monitoring and data collection. At the NPC in
March 2014, Premier Li Keqiang declared a “war on air pollution.” The Ministry of
Finance offered RMB 13 billion to control air pollution in heavily polluted regions of
Jing-Jin-Ji, the Yangtze River delta, and the Pearl River delta in 2013 and 2014 alone
(People’s Daily 2013; Ministry of Finance 2014).

Under the high-profile policy directive, the Clean Air Action Plan, four regional
clusters received binding targets to reduce PM2.5. The clusters were Jing-Jin-Ji and
surrounding (i.e., Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia, Shandong), the
Yangtze River delta (i.e., Shanghai, Jiangsu, Zhejiang), the Pearl River delta (i.e.,
some prefectures in Guangdong, including Guangzhou, Shenzhen, Zhuhai,
Foshan, Jiangmen, Zhaoqing, Huizhou, Dongguan, and Zhongshan), and
Chongqing.

According to an internal policy document gathered during fieldwork, prefectures
covered by the action plan in Guangdong Province were expected by the provincial-
level leaders to reduce the annual concentration of PM

2.5 more and more aggres-
sively in following years (Figure 3.3). For instance, prefectures 1–4 were supposed to
reduce concentration by 20 percent in 2017, compared to 2013 levels. The degree of
regulation was expected to become gradually more stringent over time.

In August 2015, the General Office of the Chinese Communist Party and the State
Council (2015) jointly issued the Regulation on the Accountability and Liabilities of
Communist Party Leaders and Government Officials for Ecological and
Environmental Damages (Trial) (党政领导干部生态环境损害责任追究办法 [试
行]), which spells out the liabilities for severe environmental deterioration during
tenure (Article 5) and during lifetime (Articles 4 and 12). Article 9 stipulates that
resource consumption, environmental protection, and ecological benefits should
become essential criteria in local cadre evaluation. The Proposal on Formulating
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the Thirteenth Five-Year Plan (2016–2020) on National Economic and Social
Development (中共中央关于制定国民经济和社会发展第十三个五年规划的建

议), which was adopted at the 5th Plenum of the 18th Party Congress in
October 2015, set a target for reducing PM2.5 by 18 percent in areas that exceeded
the threshold of 35 µg/m3 by 2020 (Central Committee of the CCP 2015).
In the energy realm, Chinese leaders have been leading an “energy revolution”

that seeks to promote energy conservation and emissions reduction, as reflected in
the 13th FYP (State Council 2015b). Promoting green energy has the effect of
lessening the tradeoff between economic output and pollution emissions, thereby
contributing to dampening the political pollution wave. In the spirit of an “energy
revolution,” the Ministry of Finance rolled out plans to spend RMB 21.1 billion on
energy conservation and environmental protection in 2014, up 71.1 percent from the
previous year (Reuters 2014). In 2016, China signed and pledged to ratify the historic
Paris Agreement. President Xi made a famous remark at the opening of the Business
20 (B20) – the official G20 dialogue forum with the global business community – in
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figure 3.3 Official annual reduction targets (%), using 2013 levels as the baseline, for the
ten prefectures in Guangdong Province with binding PM2.5 reduction targets under the
Clean Air Action Plan. Internal policy document.
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Hangzhou in September 2016 that, “green mountains and clear water are as good as
mountains of gold and silver. To protect the environment is to protect productivity
and to improve the environment is to boost productivity . . .. In promoting green
development, we also aim to address climate change and overcapacity.”

Later, China has become widely perceived as a rising global leader in the battle
against climate change after President Trump announced plans to repeal the
Obama-era Clean Power Plan, eliminate climate change from the national security
strategy, and withdraw the USA from the Paris Agreement. This perception is
reinforced by Xi’s statement at the 19th Party Congress in October 2017 when he
affirmed China’s goal to “take a driving seat in the international cooperation to
respond to climate change” (Beeler 2017).

3.4.3 Strategic Planning

To show that top local leaders can plan the economy and manipulate regulatory
stringency strategically, I put forth and validate three propositions here. The
first proposition is that local leaders can control the local economy; the second
proposition is that local leaders can plan the economy; the third proposition is that
local leaders can strategically manipulate the regulatory stringency of pollutants.

Local leaders are in control of the local economy via two pathways. First, they
can do so by influencing their growth. Local leaders can set desired annual growth
targets that are subsequently translated into microlevel goals via a variety of
conduits, such as the yearly production targets at state-owned enterprises
(SOEs); can approve or otherwise the inauguration of infrastructure projects;
and can set the tax rates for key industries (Interviews 0717BJ04, 0717NJ04,
0717NJ05, 1017NJ07).

Second, top prefectural leaders can augment the scale of the local economy by
fostering acquisitions and mergers among both state- and privately-owned enter-
prises to not only signal their excellent economic competency to superiors but also to
expand the scale of the local economy andmitigate employment pressure (Yang and
Zheng 2013; Xu, Yang, and Li 2017). The increase in overall industrial scale thanks to
acquisitions and mergers also entails more production and more pollution emis-
sions. Other principal ways top prefectural leaders can boost growth are by influen-
cing the approval of infrastructure projects and stimulating favorable tax rates for key
industries (Interview 1017NJ07).

3.4.4 Regulatory Forbearance and the Reversal of Fortune

Local leaders can order laxer or more stringent regulation of pollution, especially at
strategically important times. Top political leaders wield their power over the
bureaucracy to implement policies in ways that are strategic for them. The leaders
order regulatory forbearance when the state has the institutional capacity – both

46 Local Governance in China

https://doi.org/10.1017/9781009103664 Published online by Cambridge University Press

https://doi.org/10.1017/9781009103664


fiscal and administrative – to enforce laws or regulations, but politicians or leaders
rather than their bureaucrats choose not to do so; this nonenforcement is intentional
and revocable (Holland 2016). Strategic noncompliance in situations without
budgetary, resource, or capacity constraints is frequently underpinned by career
incentives, a critical feature that differentiates strategic noncompliance from select-
ive policy implementation (O’Brien and Li 1999). An essential element of regulatory
forbearance in pollution regulation is that it can be done very quickly, which differs
from the growth-adjustment approach.
Unlike existing works, which have deepened our understanding of how the lack

of funds, revenue, and capacity contributes to poor environmental policy imple-
mentation (Schwartz 2003), I argue that even in situations where resources and
capacity are not a constraint, strategizing top prefectural leaders may still order
laxer regulation of productive yet highly polluting industries or projects at strategic
times to achieve three goals. First, they want to meet and preferably exceed
economic targets set by upper levels, since the ability to reach such objectives is
crucial in evaluation reviews (Zhou et al. 2013; Interview 0715CD04). Second,
strategic leaders want to generate more revenue, of which large polluting indus-
tries are often a significant contributor. The more these industries produce, the
greater the tax revenue flowing to the local government. The local government,
under pressure to meet targets, gradually becomes a silent partner of these indus-
tries. Third, out of concern for social stability, local leaders loosen their regulatory
grip on highly polluting factories when they feel they may be close to the end of
their tenure, to not only keep the economy growing but also maintain workers’ jobs
in order to prevent workers’ protests that threaten social stability (Interview
0715CD04). For instance, the local government might call up the local EPB to
request that they relax inspection activities at large factories that hire predomin-
antly male workers (Interview 0715CD03). The achievement of these three com-
plementary goals comes at the expense of the environment. Between economic
planning and pollution regulation, the latter is more plausible in explaining the
variation in air quality over time since planning takes longer to induce changes in
production outcomes, but ordering laxer regulation of pollution can be accom-
plished quickly via a phone call.
When environmental protection takes on more importance, strategizing

local leaders are now faced with a very different set of priorities, as a result
of which economic growth sometimes yields to air pollution control. Under
pressure to create blue skies, the local government turns against the polluting
industries that used to contribute significantly to the coffers of their jurisdic-
tions, by ordering stringent regulation and the shutting down of an entire
industrial sector to quickly achieve air quality results. In doing so, local leaders
also risk social instability, as workers are laid off without reassignment arrange-
ments. In this situation, the achievement of environmental quality comes at
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the cost of economic growth and even social stability – the former beneficiaries
of regulatory forbearance experience a reversal of fortune.

3.5 CONCLUSION

This chapter provides a brief overview of governance in China, as well as central-
local delegation, with a particular emphasis on environmental governance. China’s
hierarchical governance system depends on local leaders, especially those at the
prefectural level, assuming responsibility for national policies and overseeing their
implementation. The nomenklatura political personnel management system allows
each level to select the immediately lower level of officials. Nomenklatura provides
incentives for local officials to fulfill targets and implement policies in ways consist-
ent with the preferences of their political superiors.

Furthermore, the chapter covers the various aspects of local governance, incorp-
orating new findings from field interviews with local actors and scholarly experts as
well as internal policy documents. The main points include, first, local leaders
typically want to get promoted. Second, economic growth and social stability (before
2010) and environmental protection (after 2010, and especially after 2012) are crucial
criteria for their promotion. Finally, local leaders can plan the economy and
strategically leverage environmental regulation. The implementation patterns fos-
tered by aspiring local political leaders thus result in ebbs and flows of air pollution
levels. As I will discuss in Chapters 4 and 5, regulation is the main lever that local
leaders have resorted to in order to achieve their objectives.
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4

The Case of Sulfur Dioxide Control

Polluting industries fear inspection teams. The problem is that it’s like a cat and mouse game.

Each Tom has many Jerrys to catch, and Jerrys don’t behave when Tom’s not around.

EPB chief, Chengdu, Sichuan (Interview 0715CD04)

Given the unambiguous nature of SO2 emissions control, adjusting the incentive
structure has the potential to foster more consistent policy implementation during
a leader’s tenure. In this chapter, I apply the theory of the political regulation
wave to China’s SO2 control between 2001 and 2010. While the 10th FYP (2001–5)
failed to clearly define how local leaders’ environmental performance would be
evaluated, as well as the consequences of such evaluation, the 11th FYP (2006–10)
unequivocally tied a leader’s promotion to reaching established environmental
targets – SO2 reduction targets became mandatory and binding. Using both
official and satellite-based data, I show that top leaders of prefectures with high
reduction targets, acting on their career incentives, switched from gradually
loosening enforcement to maintaining relatively consistent enforcement during
their tenures. Thus, local political incentives can be a potent source of systematic
local policy waves.
The chapter is organized as follows. I will first provide background information on

SO2 control policy directives and measures. Then I will provide a recap of the
empirical implications for SO

2
emissions regulation based on the political regula-

tion wave theory. I will lay out the research design, discuss empirical findings, and
conclude the chapter with a summary of the results and the conditions under which
a political environmental protection wave can be expected.

4.1 SO2 AND ITS CONTROL POLICIES: DIRECTIVES AND MEASURES

There are eight major types of environmental pollution: air pollution, water pollu-
tion, land/soil pollution, noise pollution, radioactive/nuclear pollution, thermal
pollution, light pollution, and marine/ocean pollution. Air pollution is the presence

49

https://doi.org/10.1017/9781009103664 Published online by Cambridge University Press

https://doi.org/10.1017/9781009103664


of different air pollutants, including but not limited to SO2, NO2, and PM
(Figure 4.1).

Policymakers in China have long regarded SO2 as a major air pollutant. The
extensive use of coal and other fossil fuels contributed to a prodigious amount of SO2

and NO2 emissions, which contributed to acid rain. As shown in Eqs. (4.1) and (4.2),
the chemical process works as follows. SO2 and NO2 become transformed in the
atmosphere to form gaseous sulfuric acid (H2SO4) and nitric acid (HNO3) respect-
ively. These acids are then deposited on the land, forests, and water bodies via either
dry acid deposition – the direct deposit of those acid gases on surface areas – or wet
acid deposition, which involves acid gases dissolving in rainwater (acid rain), fog
water (acid fog), or forming liquid aerosol particles (Jacobson 2012, 221).

SO2 þ 0:5O2 þH2O→H2SO4ðgÞ→H2SO4ðaqÞ ð4:1Þ

3NO2 þ H2O→ 2HNO3ðgÞ→ 2HNO3ðaqÞ
þNO

ð4:2Þ

The acid deposition was particularly rampant in southern and southwestern
China, where the sulfur content in coal reached as high as 4 percent, and the
amount of alkaline dust – both natural (e.g., windblown dust from deserts) and
anthropogenic (e.g., coal combustion, cement production, construction activities) –
was insufficient to neutralize the acids (Larssen et al. 2006, 419). These acids
damaged buildings, agriculture, forests, among other types of surface areas. When
inhaled in high concentrations, acids can be harmful to humans and animals. The
costs of acid rain were estimated at USD 13 billion by China’s State Environmental

Environmental pollution

•  Water pollution
•  Land/soil pollution
•  Noise pollution
•  Radioactive/nuclear pollution
•  Thermal pollution
•  Light pollution
•  Marine/ocean pollution

Air pollution:
the presence of
different types
of air pollutants

SO2

NO2

PM10

Total
suspended

particles

Other air pollutants

PM2.5

figure 4.1 Components of environmental pollution
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Protection Administration (SEPA). TheWorld Bank estimated USD 5 billion worth
of damage to forests and agriculture and the human health costs to be around USD
11–32 billion, depending on the valuation method (Larssen et al. 2006, 423). Acids
and their precursors can travel across political boundaries, creating regional air
pollution problems as happened in the southwestern region of China.
Reducing SO2 has been a policy priority in the realm of environmental protection

since the 1990s. The 9th FYP (1996–2000) set limits on total SO2 emissions. In 1998,
the State Council approved and SEPA rolled out the Two Control Zones (TCZ,两
控区) policy, officially known as The Acid Rain Control Zone and the Sulfur
Dioxide Control Zone Partition Plan (酸雨控制区和二氧化硫污染控制区划分

方案) (SEPA 1998). The SO
2
Control Zone covers some cities in northern China

while the Acid Rain Control Zone covers some cities in southern China. These
cities under the TCZ policy, occupying about 11 percent of China’s land area,
contributed to about 60 percent of total SO2 emissions. The 1998 TCZ policy sought
to reduce (unsuccessfully) SO2 emissions, which was at 23.7million tons in 1995, to
24.6million tons in 2000. The policy also envisioned the 2010 emissions level being
lower than that in 2000 and that cities under the TCZ would meet the national SO2

concentration standard of 60 µg/m3 or below. The 10th FYP put forward further SO2

total emissions control policies to work concurrently with the 1998 TCZ policy.
Nevertheless, those policies only had a small and ephemeral effect on SO

2
emissions

reduction. Since 2002, the emissions level began climbing back, which prompted
the central government to take new action.
After the 10th FYP, China’s SO2 regulation policy underwent a significant shift.

Whereas SO
2
emissions reduction targets had not been binding and were inad-

equately enforced during the 10th FYP, the advent of the 11th FYP saw the introduc-
tion of several policy instruments aimed at more stringent regulation of the
pollutant. Interestingly, even though both five-year periods enjoyed healthy eco-
nomic growth, and the central government had stipulated the same SO2 reduction
targets for each, the 10th FYP period saw a 28 percent increase in SO

2
emissions,

while the 11th FYP led to a 14 percent reduction (Schreifels, Fu, and Wilson 2012).
The central government achieved this marked reversal in pollution outcomes by
leveraging political and economic mechanisms that altered local leaders’ and
polluters’ incentive structure and behavior.
With the 11th FYP, the central government made extensive political changes that

induced the decline in SO2 emissions, most notable of which was the decision to
explicitly tie local attainment of environmental targets to leaders’ prospects for
promotion. Specifically, in 2006, the Central Committee of the Communist Party
made the attainment of pollution reduction goals a hard criterion for promoting
local leaders (Schreifels, Fu, and Wilson 2012). Failure to meet such binding targets
would constitute a failed tenure, which carried the risk of demotion – or even
dismissal, in the event of severe lack of compliance. As emphasized in Chapter 3,
local leaders are incentivized to fulfill binding policy targets and enforce regulation

4.1 SO2 and Its Control Policies: Directives and Measures 51

https://doi.org/10.1017/9781009103664 Published online by Cambridge University Press

https://doi.org/10.1017/9781009103664


in such a pattern that is consistent with the perceived preferences of their superiors.
With the advent of the 11th FYP, career-minded local leaders would have to priori-
tize SO2 reduction and regulate consistently during their tenure in order to score
well on performance evaluations.

In addition to changing local leaders’ incentives, increased central monitoring
and enforcement of existing policies helped reduce SO2 emissions. At the central
level, the MEP narrowed the list of regulated pollutants to just SO2 and COD in
order to devote more time and resources to their management. While the concept of
total emission control (TEC) led previous FYPs to list numerous pollutants for
regulation, more targeted efforts and monitoring during the 11th FYP significantly
helped improve outcomes. Additionally, the MEP established two new departments
charged with oversight of SO2 pollution levels: the Department of Total Emission
Control and the Department of Environmental Monitoring.

At the local level, six regional supervision centers were established to make it
easier for the MEP to supervise local governments and EPBs to prevent inaction,
corruption, or failure to follow environmental guidelines and regulations. The
central government also drastically increased the number of government employees
involved in environmental monitoring. Between 2005 and 2008, the number
increased from 46,984 to 51,753 – approximately a 10 percent jump (Xu 2011).
Additionally, the number of government inspectors who conduct site inspections
to ensure compliance with environmental regulations increased by nearly 20 per-
cent, to 59,477, during the same period (Xu 2011). Thus, with enhanced monitoring
capabilities and a higher likelihood of site inspections, the 11th FYP incentivized
polluters to ensure they were in line with SO

2
regulations.

Although less extensive than the political changes of the 11th FYP, the industry-
intervention measures undertaken by the central government were of critical
importance to curb SO2 emissions. For instance, small and inefficient coal-fired
power plants were required to close, leaving in operation only large power plants that
had the ability to control emissions more efficiently (Price et al. 2011). As a result, by
2010, the average coal consumed per kWh of electricity generated declined by
10 percent from 2005 levels (Schreifels, Fu, and Wilson 2012).

The government also increased the pollution levy rate on emissions per ton.
A pollution levy policy had already been in place for emissions above national
standards since the 1979 Environmental Protection Law of the People’s Republic
of China (for trial implementation) (中华人民共和国环境保护法 [试行])
(Standing Committee of the NPC 1979). However, the law had been inadequately
enforced for a decade, and the levy itself remained too low to incentivize abatement.
Since the levy was below the average emission control cost, firms would rather pay to
pollute. The levy was progressively increased over time, to 0.42 RMB/kg (0.07USD/
kg) in 2003, 0.63 RMB/kg (0.10 USD/kg) in 2004, and finally 1.26 RMB/kg (0.20
USD/kg) in 2007, which was above the average emission control cost of around 1.2
RMB/kg (0.19 USD/kg) (Schreifels, Fu, and Wilson 2012).
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4.2 EMPIRICAL IMPLICATIONS FOR SO2 REGULATION

The political regulation wave comes in two general patterns. When a pollutant does
not have binding reduction targets, economic and stability goals trump environmen-
tal ones. Since political superiors expect gradual improvement in those critical
goals, as documented in Chapter 3, we would expect to observe gradually laxer
regulation of pollution throughout a given tenure, ceteris paribus. However, when
that pollutant receives binding reduction targets tied to top local political leaders’
career prospects, we should expect to seemore consistent regulation of that pollutant
during a leader’s time in office, if the reduction of that pollutant is high conflict and
low ambiguity. Such consistency is likely to be observed for SO2 because its reduc-
tion policy is unambiguous in both goals and means. The goal is to reduce SO2

emissions by 10 percent during an FYP. Achieving that goal is also unambiguous
because SO

2
is emitted primarily by the industrial sector, and containment requires

installing and operating SO2 scrubbers. Furthermore, SO2 tends to stay close to its
emissions source, which means that spillover from other jurisdictions is insignifi-
cant. As long as a given jurisdiction manages its SO2 emissions well, it does not have
to be too concerned about dealing with others’ emissions.
We should expect to see that regulation relaxed gradually under the 10th FYP

(2001–5) and remained relatively consistent during the 11th FYP (2006–10), espe-
cially for prefectures that received high reduction targets. Top leaders in those areas
are more incentivized to order regulation in such a pattern that is consistent with the
preference of the central government because they would not be able to explain
away a significant lack of compliance, given high targets.

4.3 RESEARCH DESIGN

The central puzzle this chapter seeks to tackle is: how do political incentives
exercised through the local tenure time frame influence the political implementa-
tion of SO2 regulatory policies? It will speak to whether and how local political
incentives can systematically shape the stringency of environmental regulation in
the same prefecture over time, giving rise to systematic policy waves. The research
design takes advantage of a policy initiative that made SO2 emissions reduction
a binding target in the evaluation of local officials in most prefectures and thus
changed the local incentive structure for environmental regulation. I gathered data
from three sources: (1) City Statistical Yearbooks deposited online or housed at local
archives and libraries, (2) Urban Statistical Yearbooks of China compiled by the
National Bureau of Statistics, and (3) daily SO

2
and NO

2
observations retrieved from

NASA’s ozone monitoring instrument (OMI).
The key dependent variable is regulatory stringency, proxied by two measures: (1)

the SO2 removal ratio and (2) the ratio between NO2 and SO2. A common practice
in the literature to measure the stringency of regulation of industries is to use the
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pollution discharge levy rate as a proxy. However, it does not work well for China
because EPBs have been documented to possess and exercise discretion over the
judgment of compliance and the amount of levy to collect. (Compliance can be
conceptualized as the interaction between rules and behaviors.) Industrial com-
pliance with environmental regulations, such as paying pollution levies, is far from
universal, even in developed regions of North America (Dasgupta, Huq, and
Wheeler 1997). The compliance rates are usually lower in developing countries
due to capacity constraints and inspector corruption. Underreporting and under-
assessment are commonplace among regulators (Dasgupta, Huq, and Wheeler
1997). For instance, EPBs in China have been found to reduce, exempt, or
postpone levy collection from financially insolvent factories that hire
a substantial segment of the local labor force or from state-owned factories
(Dasgupta, Huq, and Wheeler 1997; Wang, Mamingi, et al. 2003; Tilt 2007).
Other contextual factors that shape those decisions include the severity of the
local pollution problem and public complaints against the polluter, especially
when covered by the media (Wang, Mamingi, et al. 2003; Tilt 2007). In other
words, regulators can bend the rules written on paper to suit particular circum-
stances at their discretion. Hence, it is necessary to use alternative measures to
proxy for regulatory stringency.

For this study, I refer to both official and satellite-derived SO
2
statistics. Official

statistics blend reality and distortion of reality – what local leaders try to make their
superiors believe about their performance. Local official statistics in China have
largely been characterized as “dubious,” leading to the popular belief that “officials
make statistics and statistics make officials” (官出数据, 数据出官). On the other
hand, satellite-derived statistics are comparatively more objective and reflect reality
better. Hence, it is an interesting exercise to compare the patterns revealed by official
statistics with those that are satellite derived.

With regard to official statistics, SO2 removal ratio is an appropriate proxy for
regulatory stringency. SO

2
mainly comes from industry, and scrubbers are used to

remove SO2 from flue gas. Due to SO2 scrubbers being expensive to maintain and
operate, firms have been documented as operating their SO

2
scrubbers consist-

ently only when EPB regulators are onsite or when their chances of being onsite
are high (Xu 2011). This is echoed in my field interviews (Interviews 0715CD03

and 0715CD04), in which one EPB chief humorously compared inspection teams
and polluting industries to “Tom and Jerry.” “Each Tom has many Jerrys to catch,
and Jerrys don’t behave when Tom’s not around,” said the chief. SO2 removal
ratio is calculated based on Eq. (4.3). The annual SO2 emissions and removal
statistics come from the Urban Statistical Yearbooks.

SO2 removal ratio ¼ SO2 removal

SO2 emissions þ SO2 removal
ð4:3Þ
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Based on satellite-derived statistics, I employ the ratio between two remotely
sensed trace gases (NO2

SO2

) to proxy for SO2 regulatory stringency. SO2 and NO2 are
often generated from the same combustion processes, though that may vary by
locality. Since NO2 was not a criteria air pollutant during 2001–10 but SO2 was,
regulation by EPBs would center on the installment and operation of SO2 scrubbers.
Data retrieved from NASA on NO2 and SO2 concentrations share the same meas-
urement unit. Hence, the ratio of NO2-to-SO2 concentration reflects the operation
of SO2 scrubbers and, by extension, the stringency of SO2 regulation. Appendix
B provides more technical details on SO2 and NO2 characteristics and data.
The key explanatory variables are the “year in office” and its interaction with

“post-2005” (Table 4.1). “Year in office” measures the number of years since the
beginning of a leader’s time in office. For instance, “1” denotes being in office for the
first year and “2” for the second year. In coding year in office, I follow the rule that if
the leader exits from the post before June, that year is counted toward the successor.
Conversely, if the leader leaves in or after July, that year is counted toward the leader.
For political leaders serving a second five-year term on the same post, their years in

table 4.1 Summary statistics for observations from nonoverlapping tenures for prefectures
that received high reduction targets

Time period Num. obs. Min Max Median Mean Std. dev.

Dependent variables

SO2 removal ratio 2003–10 461 0.00 1.00 0.34 0.36 0.25
NO2

SO2

2005–10 351 −87.50 383.03 1.06 1.68 22.58

Independent variable

Year in office 2001–10 614 1.00 9.00 2.00 2.45 1.46

Control variables

Proportion of GDP
from the industrial
sector

2001–10 693 0.17 0.89 0.46 0.46 0.11

Proportion of
industrial GDP
from domestically
owned enterprises

2001–10 690 0.15 1.00 0.91 0.85 0.16

Profitabilitya 2001–10 692 −1.01 12.18 1.90 2.03 1.09
Log (capital
intensity)b

2001–10 689 −1.16 6.48 0.27 1.21 1.95

Sources: Prefectural Yearbooks; City Statistical Yearbooks; Urban Statistical Yearbooks of China; Krotkov,
Li, and Leonard 2015.
Note: Figures are rounded to the second decimal.
a Profitability = profit / value-added.
b Capital intensity = total assets / sales volume.
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office are coded continuously from the fifth year in the first term (e.g., sixth year
instead of the first year during the second term) because leaders serving a second
term are likely to be qualitatively different in terms of their experience, skills,
aspirations, and their superiors’ expectations of them compared with the first time
they served on the post. “Post-2005” is a dummy variable indicating whether the year
for a prefecture-year observation in the dataset is after 2005.

I also include in Table 4.1 four industrial variables that are possibly correlated with
the key explanatory variables and may also affect the SO2 removal ratio. Contributions
of the industrial sector to the local economy, domestic ownership of firms, and firms’
financial solvency have been documented to influence regulatory stringency
(Dasgupta, Huq, and Wheeler 1997; Wang, Mamingi, et al. 2003; Tilt 2007). Capital
intensity measures the capital present in relation to other factors of production, espe-
cially labor. Generally speaking, the higher the capital intensity, the higher the labor
productivity. Firm productivity may also be correlated with regulatory stringency.
Further, all four factors could be correlated with the local political calendar. Thus,
the control variables are the proportion of a prefecture’s GDP from the industrial sector,
the proportion of industrial enterprises that are domestically owned, the profitability of
the industrial enterprises, and the capital intensity of the enterprises.

Some tenures overlap the 2001–5 and the 2006–10 periods, comprising about
38 percent of the observations. Since the objective is to assess the temporal trend
in regulatory stringency during a leader’s tenure under a FYP, I include only
observations from nonoverlapping tenures, or tenures that fall entirely under
a single FYP, for regression analysis. The summary statistics for observations for
prefectures that received high targets, requiring reduction by 15 percent or higher
(about 30 percent of all observations) are exhibited in Table 4.1.

4.4 EMPIRICAL EVIDENCE

The goal is to measure how incentives provided by cadre evaluation shape regulatory
patterns over time under two different FYPs.One big challenge inmodeling this stems
from the opacity of the criteria guiding SO

2
reduction assignment; in other words, it

remains unclear why some prefectures were assigned binding reduction treatment
while others were not and why some prefectures received higher percentage reduction
targets than others. Given the opacity surrounding the treatment assignment rule,
difference-in-differences and matching methods could be potential solutions. Among
the 252 prefectures in the dataset, 237 were treated for binding reduction targets and
only 15 were not, rendering matching methods, like propensity score matching,
ineffective. In addition, the pretreatment trends for the treatment and control groups
are very different, so difference-in-differences does not apply either. Instead, I opt for
evaluating the first difference of difference-in-differences (i.e., the before-and-after
difference) among units in the treatment group while controlling for confounders
related to the industrial characteristics of the prefecture (i.e., control variables).
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I seek to quantify the difference in the before-and-after outcomes for prefectures
treated for binding SO

2
emissions reduction targets. By default, this approach

controls for factors that are constant over time in that group because the same
group is compared to itself. To control for time-varying factors, I include a vector
of industrial characteristics that may influence the outcome. As far as I know, there is
no other major policy reform during the same period that would be correlated with
the tenure that may also affect SO2 regulation, and SO2 was the only type of air
pollutant officially mandated for reduction during 2001–10.
I run OLS regressions based on Eq. (4.4). The relationship between time in office

and pollution or economic outputs should theoretically be linear because political
superiors prefer “gradual” and “steady” progress. Extant works on local political
cycles, such as Guo (2009), include a squared term for the time in office, which I also
pursue based on Eq. (4.5). Some may suggest an alternative specification, where
dummy variables are included for each year in office, using the first year as the
baseline. However, tenure length is highly variable, so using dummies, while the
least demanding regarding assumptions about the relationship between time in
office and pollution, is not the most appropriate.

τi;t ¼ β
1
� YearInOfficei;t þ β

2
� YearInOfficei;t � Post2005i;t

þ γXi;t þ δi þ ζ t þ �i;t ð4:4Þ
τi;t ¼ β

1
� YearInOfficei;t þ β

2
� YearInOfficei;t � Post2005i;t þ β

3

� YearInOfficei;t
2þ β

4
� YearInOfficei;t

2 � Post2005i;t þ βXi;t þ δi þ ζ t þ �i;t

ð4:5Þ

The subscripts i and t denote prefecture and year, respectively. τ represents SO
2

regulatory stringency, proxied by the SO2 removal ratio and the NO2-to-SO2 concen-
trations ratio. X is a vector of industrial firm characteristics. δ denotes prefecture fixed
effects, which capture time-invariant characteristics within a prefecture that may
influence the SO

2
removal ratio. ζ represents year fixed effects, which account for year-

to-year unobserved factors that influence changes in the average τ. ζ should absorb the
effects of national changes in SO2 pollution levy rate and top-down regulation cam-
paigns. � represents the standard idiosyncratic disturbance term. I cluster standard
errors at the prefecture level to adjust for serial correlation over time in a prefecture.
The coefficients of interest are β

1
and β

2
, which measure the response of environ-

mental regulation to the effect of tenure when the prefecture was under nonbinding
and binding SO

2
reduction targets, respectively. The specification in Eqs. (4.4) and

(4.5) allows for the identification of the tenure effect under the 10th FYP (2001–5)
separately from the tenure effect under the 11th FYP (2006–10).
Results in Table 4.2 suggest that during a given tenure, prefectures with high

reduction targets experienced an average annual decrease in 0.28 unit of SO2

removed per 1 unit of SO2 generated under the 10th FYP (2001–5). In contrast, the
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average decrease in SO2 removal ratio from year to year had reduced from 0.28 to
� ½ð� 0:28Þ þ 0:23� ¼ 0:05 – suggesting Weberian-esque regulation – under the
11th FYP (2006–10). In other words, there were progressively less SO2 abated vis-à-vis
produced year after year under the 10th FYP, as compared to the 11th FYP. However,
the same significant effects are not observed, based on the current measurements,
when the treated observations are analyzed as a whole.

Due to the availability of annual satellite-based SO2 and NO2 statistics
(2005–present), I regress year in office on SO

2
regulatory stringency under

the 11th FYP (2006–10). The results in Table 4.3 based on both officially
reported data and satellite-derived statistics would suggest that the binding
status of SO2 reduction targets introduced under the 11th FYP created incen-
tives for career-minded local leaders to ensure consistent implementation of
SO2 regulation.

29

table 4.2 Relationship between political tenure and SO2 regulatory strin-
gency under the 10th FYP (2001–5) and the 11th FYP (2006–10)

SO
2
regulatory stringency

Year in office −0.28***

(0.06)
−0.27***

(0.08)

(Year in office)2 −0.00
(0.01)

Year in office � post-2005 0.23***

(0.07)
0.22*

(0.09)
(Year in office)2 � post-2005 0.00

(0.01)

Controls Y Y
Fixed effects Y Y

Num. obs. 238 238

Num. clusters 32 32

Sources: Prefectural Yearbooks; City Statistical Yearbooks; Urban Statistical Yearbooks of
China.
Notes: Standard errors are clustered at the prefecture level and appear in parentheses;
figures are rounded to the second decimal.
* indicates significance at the 10% level.
** indicates significance at the 5% level.
*** indicates significance at the 1% level.

29 On this, it is worthwhile to note that in the case of SO2 statistics, empirical studies point to a strong
agreement between satellite-derived statistics and emissions trends for SO2 (Schreifels, Fu, and
Wilson 2012). Based on results from a Pearson correlation in Appendix B, official SO2 emissions
reports and satellite-derived SO

2
concentration statistics are highly correlated between 2005 and 2010.
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4.5 CONCLUSION

SO2 control is a case where all three scope conditions of the theory are satisfied.
Since SO

2
emissions management entails a low level of ambiguity, regulatory efforts

translate well into regulatory effectiveness. The official and satellite-derived statistics
reflect the level of regulatory effectiveness, and, by extension, regulatory efforts in
regulating SO2 emissions. The empirical evidence shows that top prefectural leaders
whose prefectures received high reduction targets were incentivized to induce an
incremental, steady decrease in regulatory stringency under the 10th FYP and
a relatively consistent implementation under the 11th FYP (Figure 4.2); the more
regularized pattern under the 11th FYP is observed based on evidence from both
official and satellite-based statistics.
The absence of ambiguity in the emissions sources and the goal andmeans to control

SO2 boded well for the alignment of the preferences of central leaders with the efforts
and the efficacy of those efforts of local leaders, especially when incentives were strong.
Will the shift from a political pollution wave to a political environmental protection
wave still hold and be observable when the air pollutant has more diverse sources,
promisingmore ambiguity and therefore a greater challenge for effectivemanagement?
In the following chapter, I explore that question by extending the analytical framework
of the political regulation wave theory to the case of PM

2.5 pollution.

table 4.3 Relationship between political tenure and SO2 regulatory stringency under the
11th FYP (2006–10)

SO
2
regulatory stringency

SO
2
removal ratio (official) NO2

SO2

(satellite)

Year in office −0.07
(0.04)

−0.05
(0.05)

−1.59
(6.10)

−4.77
(10.33)

(Year in office)2 −0.00
(0.01)

0.77
(1.62)

Controls Y Y Y Y
Fixed effects Y Y Y Y

Num. obs. 144 144 143 143

Num. clusters 32 32 31 31

Sources: Prefectural Yearbooks; City Statistical Yearbooks; Urban Statistical Yearbooks of China; Krotkov,
Li, and Leonard 2015.
Note: Clustered standard errors appear in parentheses.
* indicates significance at the 10% level.
** indicates significance at the 5% level.
*** indicates significance at the 1% level.
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figure 4.2 Local political regulation waves before and after the imposition of binding reduction targets for SO2 emissions, official statistics
versus satellite-derived statistics
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5

The Case of Fine Particulate Matter Control

The sources of PM2.5 are so various that it takes real determination and sometimes drastic

measures to control it consistently. Where do those incentives come from? Cadre evaluation.

Official, national research institute affiliated with the MEP (Interview 0815NJ03)

As shown in the previous chapter, local leaders’ political incentives often translate
into implementation patterns that augment their promotion prospects, as evidenced
by SO

2
industrial pollution control. Those patterns are observable as political regula-

tion waves. In this chapter, I will apply the theory of the political regulation wave to
explain patterns in the efforts to control PM

2.5, which has more diverse sources
spanning a wider range of sectors than SO2, and, by extension, is more challenging
to control. I will show that while actual efforts may have corresponded to what
political environmental protection waves require, the actual levels of annual average
PM2.5 concentration exhibited continued pollution waves even when the incentives
to promote environmental protection waves were built into the evaluation system.
Understanding PM2.5 and its sources is still ongoing, creating nontrivial regulatory

ambiguity and challenges. PM2.5 is formed as a result of fuel burning and chemical
reactions; its sources span a wide range of sectors. Researchers and practitioners are
gradually gaining new knowledge about contributors to PM

2.5. For instance, a recent
study finds that water vapor from combustion can enhance the formation of second-
ary aerosols (Xing et al. 2020). At a State Council meeting led by Premier Li Keqiang
in September 2020, experts also identified the overuse of ammonia in treating NOx

emissions as a cause for haze. Without sufficient information about these sources
and their emissions patterns both spatially and temporally, which differ from locality
to locality, PM2.5 reduction is often difficult and drastic efforts can prove counter-
productive. Such complexities may explain the haze that has blanketed northeastern
skies in China in early 2021 despite significantly reduced traffic and industrial
operations amid COVID-19.
According to satellite-derived statistics, political pollution waves, which were

observed during 2000–10, continued into the 2013–17 period in prefectures treated
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and untreated for PM2.5 reduction policies alike, though officially reported statistics
would suggest much-dampened political pollution waves in treated cities. During
both 2000–10 and 2013–17, regulatory forbearance appeared to be the most likely
explanation for the political pollution waves. Qualitative evidence suggests that the
continuation of the political pollution wave into the latter period when binding
reduction targets were introduced is more a reflection of the amount of ambiguity
involved for local regulators to effectively manage PM2.5, rather than localities
willfully disregarding the preferences of the central government. During both
periods, political pollution waves were fostered in prefectures whose top leaders
were politically unconnected with their direct superiors.

The chapter is organized as follows. I will first outline the various policy directives
and measures introduced by the central government in an effort to contain PM2.5

pollution. I will then present data and measurements for PM
2.5 and economic

development, followed by empirical evidence. I discuss potential alternative mech-
anisms to regulation before concluding the chapter.

5.1 MAKE THE SKY BLUE AGAIN

The 18th Party Congress in November 2012 was a watershed moment for environ-
mental protection in China. It affirmed the “construction of ecological civilization”
as a top goal of the Communist Party and integrated it into the party constitution. In
September 2013, the State Council promulgated the Clean Air Action Plan (in full,
the Air Pollution Prevention and Control Action Plan), which, for the first time,
detailed specific targets for PM concentration reduction by 2017, using the PM levels
in 2013 as the baseline (State Council 2013a). Article 27 of the plan stipulates that
reduction in PM would become a binding target in the target responsibility system
used to evaluate the performance of officials. Specifically, four regional clusters
received binding targets to reduce PM2.5. They are Jing-Jin-Ji and surrounding areas
(i.e., Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia, and Shandong), Yangtze
River delta (i.e., Shanghai, southern Jiangsu, and northern Zhejiang), Pearl River
delta (i.e., some prefectures in Guangdong that include Guangzhou, Shenzhen,
Zhuhai, Foshan, Jiangmen, Zhaoqing, Huizhou, Dongguan, and Zhongshan), and
Chongqing. One notable feature of the action plan is that, for the first time, a policy
to control an air pollutant is spearheaded and promoted directly by the State
Council; the previous TCZ SO2 control policy, in contrast, was proposed by the
SEPA and later approved by the State Council. At the annual meeting of the NPC in
March 2014, Premier Li Keqiang officially declared “war against pollution” and
denounced smog as “nature’s red-light warning against the model of inefficient and
blind development” (Xinhua 2014).

In the spirit of changing priorities in favor of ecology and the environment, several
policy measures have been rolled out and implemented gradually to clamp down on
air pollution. By the end of 2017, China had been winning its “war against pollution”
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in an unprecedented way. It has been estimated that between 2013 and 2017, annual
average concentrations of PM

2.5 dropped by about 33 percent, PM
10

by about
28 percent, SO2 concentration by 54 percent, and CO concentration by 28 percent
in the seventy-four key cities (Huang et al. 2018). In comparison, it took the United
States more than a decade and two major recessions to achieve comparable levels of
pollution reduction under the 1963 Clean Air Act and later amendments.
Below, I will discuss six major policy measures that signal new intent at the center,

align new interests between the center and the local, and improve monitoring of the
locality: (1) the phaseout of coal and the promotion of renewable energy, (2) clean
production and industrial pollution reduction, (3) environmental impact assessment
of projects, (4) clean transportation and the promotion of the new energy vehicle
(NEV) industry, (5) the curbing of overcapacity, and (6) strengthened monitoring
and transparency.

5.1.1 Coal Phaseout and Renewable Energy

I begin with arguably the most significant contributor to PM2.5 pollution – coal
burning. Coal is the most carbon-intensive fossil fuel, and arguably the dirtiest;
phasing it out is a crucial step toward achieving emissions reduction and pollution
control. Article 1 of the Air Pollution Action Plan lays out policy measures to cut
back on the burning of coal for heating and electricity. For instance, the government
aims to accelerate central heating, promote coal-to-gas and coal-to-electricity
projects, build high-efficiency and energy-conserving coal-fired boilers, and grad-
ually get rid of decentralized coal-fired boilers. Areas where air pollution had been
particularly rampant (e.g., Jing-Jin-Ji, Yangtze River delta, Pearl River delta) were
slated to finish the construction or renovation of pollution treatment facilities for
coal-fired power plants and boilers by the end of 2015. The promotion of clean
energy in the residential sector has targeted rural households, which had historically
burnt coal in large amounts for winter heating. By the end of 2017, 6 million
households – 4.8 million of which were in Jing-Jin-Ji and the surrounding region –
switched from the use of coal to natural gas for electricity.
As coal has been undergoing a phaseout, renewable energy has been on the rise.

The country is now the world’s leading producer of renewable energy and the leading
investor in clean energy research and development (R&D) (Shen, Cain, and Hui
2019). Policy measures to boost the growth of renewables include massive subsidies,
tax cuts, funds for renewable R&D, among others. The amendment to the Renewable
Energy Law of the People’s Republic of China (中华人民共和国可再生能源法 [修
正本]), which came into effect on April 1, 2010, proposed the launch of a “protective
full-amount acquisition system” (Standing Committee of the NPC, 2009). Under this
system, state power-grid enterprises are required to purchase the full amount of
electricity generated from renewable resources that satisfies the technical standards
for grid synchronization. Working toward that goal, the State Council is to work with
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the state power regulatory authority to determine the proportion of the overall
generating capacity to come from renewable resources during a planned period of
time. The central government has also been pushing for mandatory integration of
renewable energy in electricity generation (Reuters 2016; Shen 2021a).

5.1.2 Clean Production and Industrial Pollution Reduction

Clean production has been a policy goal since the late 1990s. In June 2002, the NPC
approved the Clean Production Promotion Law of the People’s Republic of China
(中华人民共和国清洁生产促进法), which laid out the foundation of this centrally
led endeavor (Standing Committee of the NPC 2002a). Since 2010, more governing
documents were issued to promote cleaner production and industrial pollution
reduction further. For instance, in April 2010, the MEP issued the Notice to
Further Promote Clean Production in Key Industries (关于深入推进重点企业清

洁生产的通知), which required annual plans for the assessment and auditing of
clean production among key industries such as heavy metal (MEP 2010). In 2012,
a presidential decree on the Decision to Revise the Clean Production Promotion
Law of the People’s Republic of China (关于修改《中华人民共和国清洁生产促

进法》的决定) was promulgated and implemented. It made law the annual plan-
ning of clean production and made clean production auditing mandatory for
enterprises that pollute beyond national or regional standards, exceed the energy
consumption per unit of output standard, or use nocuous or harmful raw materials
in the production process (Standing Committee of the NPC 2012).

A series of new policies were targeted at reducing emissions from thermal power
plants. In July 2011, the Emission Standard of Air Pollution for Thermal Power Plants
(火电厂大气污染物排放标准, aka GB 13223-2011) was revised for the third time, with
more stringent emissions limits (MEP and AQSIQ 2011). The limits set for newly built
coal-fired power-generating units were 100, 100, and 30mg/m3 for SO2, NOx, and PM
emissions, respectively. It was an ambitious policy, especially in comparison with
similar policies in the United States (184, 135, and 20 mg/m3 for SO2, NOx, and PM,
respectively) and the European Union (200, 200, and 30 mg/m3 for SO

2
,

NOx, and PM, respectively). In 2014, China introduced ultralow emissions standards
for coal-fired power-generating units to limit further their SO

2
, NOx, and PM emis-

sions to 35, 50, and 10mg/m3, respectively. These ultralow emissions standards covered
all existing and future coal-fired power units. Existing units with at least 580 kW
installed capacity were required to meet the ultralow emissions standards by 2020. It is
estimated that between 2014 and 2017, the annual emissions of SO2, NOx, and PM
from thermal power plants reduced by 65 percent, 60 percent, and 72 percent,
respectively (Tang et al. 2019).

Closely related to clean production is the circular economy initiative (循环经济),
which seeks to close the loops by turning the outputs from one production process
into inputs for another. It emphasizes reducing, reusing, and recycling and was
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legislated as a national endeavor at the 16th NPC in 2002. An entire chapter of the
11th FYP (2006–10) was devoted to the discussion of the circular economy. The
Circular Economy Promotion Law of the People’s Republic of China (中华人民共

和国循环经济促进法) was passed by the NPC in 2008 and took effect the
following year. The law required local governments to consider circular economy
when designing investment and development strategies and enacted targets for the
coal, steel, electronics, and chemical and petrochemical industries (Standing
Committee of the NPC 2008). More recently, the 12th FYP (2011–15) outlined the
national policy shift from resource efficiency to resource recycling, especially for
heavy industrial resources, making circular development a national development
strategy. The plan proposed a 10-100-1,000 strategy: 10 major programs to recycle
industrial waste, convert industrial parks, remanufacture, and develop waste collec-
tion and recycling systems; 100 demonstration cities; 1,000 demonstration enter-
prises or industrial parks. In 2012, the National Development and Reform
Commission (NDRC) and the Ministry of Finance called for a complete circular
economy transition by 2015 in half of the national industrial parks and 30 percent of
the provincial ones, with the goal of achieving close-to-zero pollution discharge in
these areas. In January 2013, the State Council promulgated the Circular Economy
Development Strategies and Short-Term Action Plan (循环经济发展战略及近期

行动计划), a national strategy to achieve a circular economy – and the first of its
kind in the world (State Council 2013b). Additional targets for 2015 included
increasing energy productivity, measured by GDP per unit of energy by 18.5 percent
relative to the 2010 level; improving water productivity by 43 percent; and increasing
the output of the recycling industry to RMB 1.8 trillion (about USD 276 billion) from
the 2010 level of RMB 1 trillion. Other policy measures included reusing at least
75 percent of coal gangue frommining or 70 percent of pulverized fuel ash from coal
combustion during electricity generation. Some of the targets extended into the
13th FYP.

5.1.3 Environmental Impact Assessment of Projects

Environmental impact assessment (EIA) is nothing new in China’s environmental
governance, but it was not enforced adequately or taken seriously. The concept of
EIA was first introduced in 1973 at the First Conference for National Environmental
Protection in Beijing. The first official EIA was conducted in 1979 for a copper mine.
In 1981, the State Planning Commission, the State Construction Commission, and
the State Economic and Trade Commission jointly issued the Management for
Environmental Protection of Capital Construction Projects to provide detailed
guidance on how EIAs should be conducted. In 1986, the EIA licensing system
was introduced to allow the National Environmental Protection Agency (NEPA)
and the EPBs to review assessment standards and revoke licenses if the practitioners,
which were mostly research institutes, failed to perform their jobs. However, it was

5.1 Make the Sky Blue Again 65

https://doi.org/10.1017/9781009103664 Published online by Cambridge University Press

https://doi.org/10.1017/9781009103664


not until around the early 2000s that this system was used with some serious intent
(Wang, Morgan, and Cashmore 2003). After more than two decades of experience
with EIA, a revised Environmental Assessment Impact Law of the People’s Republic
of China (中华人民共和国环境影响评价法) took effect in 2003. However, it left
the then existing project-level EIA system largely intact (Standing Committee of the
NPC 2002b).

One prominent reason why EIAs had been implemented poorly is that they
were perceived by localities to be impediments to economic progress. The
discretion credited to local officials as a result of decentralization reforms,
which is documented in detail in Chapter 3, gave room for relaxing the
standards of the EIA and approving polluting projects that could contribute
to the local economy. Enterprises in receipt of foreign investment and town-
ship and village enterprises were, for quite some time, approved without EIAs
due to lack of legal provision (Wang, Morgan, and Cashmore 2003). The
situation did not improve much in the 2000s and early 2010s. According to
then vice minister of the environment, Pan Yue, in a statement released in
February 2016, “Projects unhindered by EIA have become the main cause of
pollution, environmental emergencies, chaotic distribution, overcapacity, and
disorderly development” (Xinhua 2016).

Actions have been taken in recent years to bringmore teeth to the implementation
of the EIA Law. As of 2016, an assessment campaign was underway in the Jing-Jin-Ji
region, Shanghai, and the Pearl River delta region (Xinhua 2016). In 2016, a newly
revised Environmental Assessment Impact Law was passed by the General Assembly
of the NPC, which imposes far greater fines for the construction of unapproved or
not-yet-approved projects (Standing Committee of the NPC 2016).

5.1.4 Clean Transportation and the Promotion of New Energy Vehicles

Emissions from transportation are one of the three most significant contributors to
PM2.5 pollution. At the heart of the effort to promote clean transportation is the
development of NEVs. Supporting the NEV sector is seen by the central govern-
ment as a critical pathway to realizing four goals: becoming a global leader in the
NEV industry, thereby creating jobs and boosting exports; achieving energy security
by reducing the country’s oil dependence on the Middle East; reducing urban air
pollution from mobile sources; and cutting back on carbon emissions (Howell, Lee,
and Heal 2014). The central government has made aggressive efforts to leapfrog
the auto industries of other countries by promoting the domestic NEV industry,
including electric vehicles (EVs), hybrid electric vehicles (HEVs), battery electric
vehicles, and fuel cell vehicles. In 2012, the State Council announced a target of total
sales of five million EVs and HEVs by 2020 (State Council 2012). On May 23, 2014,
President Xi declared that developing NEVs is the only way for China to transform
from a vast automobile country to a powerful automobile country. In 2015, the State
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Council promoted the plan of Made in China 2025 (中国制造2025), an initiative to
comprehensively upgrade China’s industry; the NEV industry was one of ten key
industrial sectors to be promoted (State Council 2015a).
To promote the deployment of NEVs, the Chinese government has enacted

numerous policies, such as subsidies and tax benefits. In 2014, the State Council
issued instructions on accelerating the deployment of NEVs, which stated that
EVs and HEVs would be exempt from vehicle purchase taxes between
September 1, 2014, and December 31, 2017, and that subsidies to cities and enter-
prises would be matched by the scale of NEV deployment (State Council 2014).
Later that year, the Notice on Financial Support Policies for the Promotion and
Deployment of NEVs during 2016–2020 (关于2016-2020年新能源汽车推广应用

财政支持政策的通知), jointly issued by the Ministry of Finance, the Ministry of
Science and Technology, the Ministry of Industry and Information Technology,
and the NDRC, was circulated for public comment (Ministry of Finance et al.
2014). It includes subsidy information to cities for establishing NEV charging
stations.

5.1.5 The Curbing of Overcapacity

Overcapacity in the steel, aluminum, and cement industries, which had been a long-
standing problem in China, produced enormous amounts of PM2.5 pollution
without putting the overproduction to good use. According to a European
Chamber report, steel production was so untethered from the real market demand
that it was more than double the combined production of the next four leading
producers – Japan, India, the United States, and Russia. Sixty percent of China’s
aluminum production capacity had negative cash flow. In 2011 and 2012 alone,
China produced as much cement as the United States did during the entire twenty-
first century (European Chamber 2016, 1). The state’s stimulus package in response
to the 2007–9 global financial crisis, accompanied by the ease with which producers
were able to secure loans from the government, further fostered industrial overcap-
acity between 2008 and 2014. Such exacerbation was particularly extraordinary in the
steel, aluminum, cement, refining, flat glass, and paper industries (European
Chamber 2016, 3).
The central government recognized the perils of overcapacity, and a series of

policy measures were rolled out to rein it in. To boost demand, the government
began promoting urbanization domestically and exports internationally, including
through the Belt and Road Initiative. To restrain supply, the government began to
impose stricter control on loans and credit as well as higher standards for market
entry and project approval; strengthen supervision and enforcement of practices to
curb overcapacity; standardize the energy pricing system and curb subsidies in
sectors such as aluminum production; accelerate the elimination of industry with
backward capacity (European Chamber 2016, 6).
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Specifically, as early as August 2009, the State Council revised its policy targets
to reduce the negative consequences from overcapacity, such as factory closures,
unemployment, and mounting bad loans (State Council 2009). In 2012, the NDRC
initiated a progressive electricity pricing system for producers of aluminum. In
advance of the 3rd Plenum of the 18th Party Congress in 2013, the State Council
put forth water and electricity price reforms, which called for the removal of all local
price subsidies and introduced tiered pricing for significant users of water and
electricity in sectors defined by overcapacity (State Council 2013c). Existing projects
would potentially be reevaluated, and proposed projects would be killed in priority
sectors, which included steel, cement, electrolytic aluminum, flat glass, and ship-
building. These policy initiatives have the potential of reducing PM

2.5 pollution and
dampening the political pollution waves.

5.1.6 Strengthened Monitoring and Transparency

Since 2012, a series of newmeasures and standards have been rolled out to strengthen
monitoring and transparency at both the city and the firm levels and to encourage
and enable public participation in monitoring environmental performance.

New Standards

New rules would not yield desirable results without improved monitoring. The
Ministry of the Environment and the General Administration of Quality
Supervision, Inspection and Quarantine jointly issued the new National
Ambient Air Quality Standards (NAAQS) in February 2012. This new NAAQS
adds new eight-hour concentration standards for PM2.5 and O3; tightens the
concentration limits for PM10 and NO2; and establishes a two-level system for
ambient air quality.30 The AQI replaced the API. (SEPA started collecting API
data for major cities in 2000, efforts that extended to more cities over time.
However, SEPA did not control the monitoring stations; the local EPBs gathered
and reported pollution statistics.) The NAAQS imposed a stricter standard on
PM

10
and the calculation of the AQI factors in additional pollutants, including

PM2.5, O3, and CO.

Monitoring Cities

Following the promulgation of the new NAAQS, the MEP rolled out a three-stage
implementation plan for air quality monitoring that spanned the years 2012–14 and
involved the installation of more than 1,600 EPA-grade monitoring stations that
would track real-time concentrations for six criteria pollutants. During the first stage,
496 stations in 74 cities – which included (1) cities in the Jing-Jin-Ji, Yangtze River

30 Level I regions include nature reserves and tourist sites as well as other areas that require special
protection. Level II regions refer to residential areas, commercial and residential areas, cultural
districts, industrial districts, and the countryside.
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delta, and Pearl River delta areas, (2) municipalities directly under the central
government, provincial capitals, and (3) other listed cities – were required to
establish, test, and implement monitoring stations to measure and publicize pollu-
tant concentrations as per the new NAAQS requirements by January 1, 2013. During
the second stage, the above measures were expanded to an additional 116 cities with
449 monitoring stations, to be implemented by January 1, 2014. During the third
stage, all remaining 177 cities became subject to air pollution monitoring and air
quality disclosure with 552 monitoring stations by November 2014. Pollutant con-
centration information was required to be publicized via various official websites for
environmental monitoring as well as via cell phone, Weibo, television, and radio in
easy-to-understand format and language.

Monitoring Factories

In 2013, China launched the CEMS program, under which initiative automatic
pollutant monitors were installed at more than twenty-five thousand plants across
the country. Each plant’s hourly emissions data had to be posted to provincial
government websites in real time. The MEP publicized the full list of CEMS
firms on its website. That was not the first time that an automatic monitoring system
was set up at factories. Back in 2004, SEPA launched a nationwide automated
monitoring system for key polluting firms. A flow meter was installed on the site to
monitor pollutant discharges and each local EPB had a monitoring center that
collected data for all key pollutants from each installed meter in real time. However,
while data was being collected, it was only shared with the government and the
monitored firms, but not externally. Since 2013, the real-time, hourly CEMS data
has been released to the public.
Measures were taken to prevent tampering with the CEMS monitoring equip-

ment. The MEP imposed strict protocols for third-party installation of CEMS
equipment. CCTVs were installed close to the monitoring equipment and turned
on 24/7 to deter potential interference. Furthermore, theMEP employed algorithms
to detect irregularities in the CEMS data and hosted monthly supervisory sessions
with local EPBs to discuss such anomalies.
Increased frequency of central and local inspections at factories, or enhanced police

patrol, was another mechanism used to strengthen monitoring from 2013 when the
State Council announced a new target in the Clean Air Action Plan to cut emissions
for heavily polluting industries by 30 percent by 2017. The inspectors often went into
factories for surprise inspections, and such inspections often happened at least once
a month. Violators of the CEMS proper functioning or of the pollution emissions
standard – especially factories that smelted aluminum and burnt coal – were required
to temporarily or permanently shut down (Clark 2017). Sometimes entire industrial
regions were shut down temporarily. In 2016, the MEP sent inspectors to thirty
provinces, where more than eighty thousand factories had their officials reprimanded,
fined, or charged with environmental criminal offenses (Schmitz 2017).
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Public Participation

The public has been encouraged to participate in environmental governance since
the 11th FYP. In 2006, SEPA issued the InterimMeasures for Public Participation in
Environmental Impact Assessment (环境影响评价公众参与暂行办法), which spe-
cified the legal rights of the public to participate in the making and implementation
of environmental policies (SEPA 2006). In the same year, SEPA set up the 12369

environmental appeals platform, which provided a hotline phone service and
a website for citizens to report potential violations of pollution standards.
Furthermore, SEPA established local offices in each prefecture’s EPB. Whenever
a complaint is made via the 12369 platform, it is directed to the responsible local
office for further investigation. A group of inspectors may examine the alleged
violation. For confirmed violations, penalties such as fines are issued.

TheMEP released, in 2014, GuidingOpinions on Promoting Public Participation in
Environmental Protection (关于推进环境保护公众参与的指导意见) and, in 2015,
Measures for Public Participation in Environmental Protection (环境保护公众参与

办法), which both lay out important channels for the public to participate in enforcing
environmental policies (MEP 2014 and 2015). These documents affirm the central
government’s support for public engagement in environmental governance and specify
the various channels of reporting for suspected malfeasance, including letters, fax,
email, the 12369hotline, government websites, and environmental protection agencies.

5.2 DATA AND MEASURES

Having laid out the policy directives and specific policies that could impact PM2.5

pollution, I now turn to the data and measures for PM2.5 and economic growth I use
for empirical analysis. Specifically, I refer to both satellite-based (2000–17) and
officially reported (2014–17 or 2015–17) concentration figures for PM2.5. For eco-
nomic growth, I refer to officially reported GDP statistics, officially reported cargo
volumes, and satellite-derived nighttime luminosity.31

As with the SO2 case study, I examine trends in both official and satellite-derived
statistics on economic development and PM

2.5 concentration and compare them to
reveal interesting aspects about local governance in China. Official statistics reflect
what subordinates want their superiors to know, while satellite-derived data are more
objective and representative of reality.

5.2.1 Measuring PM2.5

PM2.5 refers to all aerosol particles whose diameter is smaller than 2.5 μm. The most
dangerous type of air pollution, PM2.5 decreases lung function, contributes to

31 The data source used in this book for nighttime luminosity is that of the National Oceanic and
Atmospheric Administration (NOAA 2015).
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cancer, and kills by triggering heart attacks and strokes (Seaton et al. 1995; Dominici
et al. 2006). In China, PM

2.5 is mainly generated by the types of economic activities
that are most rewarded by cadre evaluation, namely, industrial production, infra-
structure projects, and transportation.
For satellite-derived measures, I use annual, ground-level PM2.5 concentration

statistics derived from three NASA satellite sensors and a GEOS-Chem chemical
transport model (van Donkelaar et al. 2015; van Donkelaar et al. 2019). Unlike SO2,
the small size of PM2.5 allows it to travel long distances, making it challenging to
assign the source prefecture of PM

2.5. In other words, the measured level of concen-
tration may not reflect the level of emissions in that prefecture. For this project, the
quantity of immediate interest is the trend in pollutant emission levels. If the level of
concentration deviates from the emission level by equal proportions across years, the
measured tenure effect’s statistical significance remains intact. I will explain why
that is the case with PM2.5 transport matrices and a box model. More explanation of
PM2.5 pollution measurement can be found in Appendix C. By the time of this
writing, satellite-based PM2.5 concentration levels are available from 2000 to 2017.
For official measures, I refer to local monitor-based monthly PM2.5 concentration

readings. The data are downloaded fromwww.aqistudy.cn/historydata/. I then aggre-
gate the monthly statistics to the annual level. Some prefectures started measuring
and publicizing such readings as early as December 2013, while others did not begin
until December 2014, so the yearly figures could span 2014–17 or 2015–17.

5.2.2 Measuring Economic Development

GDP growth rates have been documented to link powerfully to political promotion
prospects (Bo 2002; Chen, Li, and Zhou 2005; Li and Zhou 2005; Wu et al. 2013).
GDP data, covering 2000 to 2017, comes from prefectural statistical yearbooks.
Official GDP statistics are believed to be exaggerated. According to the former
party secretary of Liaoning Province and the current premier, the volume of rail
cargo reflects the state of economic development more objectively. It should be
quite accurate because fees are charged based on freight weight (WikiLeaks 2007).
Hence cargo volumes are plausibly more reflective of actual economic growth.
In addition, I use satellite-derived nighttime luminosity to proxy the level of

economic activity. Nighttime luminosity is a delicate, aggregate measure that
captures well the sources of PM2.5: consumption of electricity generated from the
burning of fossil fuels, the nighttime operation of industries, and road lights for
nighttime cargo transportation. It has been documented to correlate well with
economic activity (Chen and Nordhaus 2011; Henderson, Storeygard, and Weil
2012). Nighttime luminosity data come from the Global Defense Meteorological
Satellite Program’s Operational Linescan System (DMSP-OLS) nighttime lights
series. Thanks to the high spatial resolution of the luminosity data at 2.7 km x 2.7 km,
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researchers can create measures for a region as small as a township. These data are
available annually from 1992 to 2013.

5.3 EMPIRICAL EVIDENCE

To examine the first hypothesis on the political pollution wave and the second
hypothesis on the political environmental protection wave outlined in Chapter 2,
I run OLS regressions based on Eqs. (5.1) and (5.2) for 2000–10 and 2014–17 (under
the first phase of the Clean Air Action Plan when official PM

2.5 data were available).
τ represents the environmental or economic outcome of interest. δ, ζ , and η
represent the prefecture, year, and leader fixed effects, respectively. The industrial
structure and geography of a locality inherently influence air quality, so applying
prefecture fixed effects is necessary. National macroeconomic shocks also affect the
scale of local economic activities and, by extension, air pollution levels. Thus,
applying year fixed effects is needed. Leader characteristics, such as educational
attainment, also can affect the outcome of interest, so I include leader fixed effects in
regression analyses. Including such fixed effects can also allow the intercepts of
trends for different tenures to vary. Standard errors are clustered at the prefectural
level.

τi;t ¼ βYearInOfficei;t þ γδi þ δζ t þ �ηþ �i;t ð5:1Þ

τi;t ¼ β
1
YearInOfficei;t þ β

2
YearInOfficei;t

2 þ γδi þ δζ t þ �ηþ �i;t ð5:2Þ
The unit of analysis is prefecture-year. Economic, energy consumption, and

pollution patterns exhibit seasonal variation, and such variation may exceed inter-
annual variation, so using average annual data allows for relevant comparisons
between observations. Also, satellite-derived estimates are subject to meteorological
effects; using average yearly data can partially mitigate the impact of meteorological
events that may push values away from the typical conditions.

5.3.1 Before PM2.5 Control Became Part of Cadre Evaluation

Before PM2.5 became a criteria air pollutant in prefectures, temporal changes in
PM2.5 suggest that on average, spending onemore year in office was associated with
a 0.87 μg/m3 increase in annual PM2.5 concentration (3.90 percent of the standard
deviation in PM2.5 level) – statistically significant at the 0.001 level (Table 5.1). The
WHO air quality guideline for PM2.5 is no more than 10 μg/m3 annually, which
means the annual increment is nearly 9 percent of that threshold. Further,
confirming theoretical intuition derived from an official emphasis on “steady”
and “gradual” implementation, the pattern during a given tenure approximates
a linear trend.
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Given the diverse sources of PM2.5, creating an aggregated measure of regulatory
stringency in all related sectors is a formidable challenge. It is made even more so
due to the often big discrepancies between what is written on paper (e.g., official
pollution levy rates) and what happens on the ground (e.g., actual pollution levy
applied) in China. However, pollution is generated and mediated via two main
pathways: economy and regulation (Ringquist 1993). Is the gradual increase in
pollution the result of economic growth and/or regulatory relaxation?
To determine the plausibility of the first pathway, I examine the relationship

between economic outputs and pollution. I regress year in office on economic
outcomes, measured by official GDP and cargo volume statistics and satellite-
derived nighttime luminosity. I find a significant and steady ascension in reported
GDP statistics, but opposite trends for cargo volumes and nighttime luminosity.
Since the latter two measures are plausibly more objective and reflective of actual
economic output, the results suggest that GDP statistics are inflated gradually across
time in office to cater to the upper levels’ preference – which is discussed in detail in
Chapter 3. These results suggest that the economy may not actually have been
booming across leaders’ tenures, which serves to discredit economic growth as
a possible mechanism in explaining the political pollution wave. This leaves regula-
tory forbearance as amore plausible explanation. As such, I assess the (lack of) effects
of economic development and environmental regulation on pollution in the
last year compared to the previous years using causal mediation analysis in
Appendix D; the results suggest that the significantly positive effect of the
final year in tenure, compared to all previous years in office, on PM2.5 level is
entirely the result of regulatory relaxation, which is consistent with results from
Table 5.2.

table 5.1 Relationship between political tenure and
satellite-derived PM2.5 concentration, 2000–10

PM
2.5 (satellite)

Year in office 0.87***
(0.15)

0.85***
(0.23)

(Year in office)2 0.00
(0.03)

Controls Y Y
Observations 2,358 2,358

Sources: Prefectural Yearbooks; van Donkelaar et al. 2015; van
Donkelaar et al. 2019.
Note: Clustered standard errors appear in parentheses.
* indicates significance at the 10% level.
** indicates significance at the 5% level.
*** indicates significance at the 1% level.
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Consistent with the qualitative evidence presented earlier in the book, applying laxer
regulation could be accomplished as quickly as a phone call (Interview 0715CD03). The
lack of inspection by “Tom” could give “Jerry” – a polluting factory – the opportunity to
burn cheaper and dirtier coal or not operate their pollution treatment facilities (Wang
2013).

How might political connection influence the strength of the political pollution
wave? Intuitively, having connections could dilute the importance of performance
in advancement if there is a substitution effect. In that case, the political pollution
wave could be dampened. To quantitatively assess the relationship, I ran regressions
using the interaction term between year in office and connection as the explanatory
variable on the whole sample and using year in office as the explanatory variable,
based on Eq. (5.1), on subsamples of the data. A political connection is conceptual-
ized as being from the same prefecture, having gone to the same college, or having
worked at the same work unit at the same time. Details on the criteria and coding
procedure for political connection can be found in Appendix A. The results suggest
that those without political connections were more incentivized than those who
were connected to augment their performance in ways that led to stronger political
pollution waves. The results in Table 5.3 suggest that for politically unconnected
prefectural party secretaries, each additional year in office was associated with an
average of 0.92 μg/m3 increase in PM2.5 concentration (4.14 percent of the standard
deviation in PM

2.5 level) compared to those who were connected.

5.3.2 After PM2.5 Control Became Part of Cadre Evaluation

After incentives to reduce PM2.5 were instituted in 2013, how did the patterns in
pollution change? On the one hand, the officially monitored and the satellite-derived

table 5.2 Relationship between political tenure and economic outputs, 2000–10

Log (GDP)
(official)

Log (Cargo volumes)
(official)

Nighttime luminosity
(satellite)

Year in office 0.04***
(0.01)

0.04***
(0.01)

−0.03***
(0.00)

−0.03***
(0.00)

−0.97***
(0.05)

−1.07***
(0.08)

(Year in office)2 0.00
(0.00)

0.00
(0.00)

0.02
(0.01)

Controls Y Y Y Y Y Y
Observations 2,061 2,061 2,309 2,309 2,358 2,358

Sources: Prefectural Yearbooks; City Statistical Yearbooks; NOAA 2015.
Note: Clustered standard errors appear in parentheses.
* indicates significance at the 10% level.
** indicates significance at the 5% level.
*** indicates significance at the 1% level.
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statistics suggest similar trends in prefectures that were not treated for PM2.5 reduction:
the old political pollution waves continued. As shown in Table 5.4, on average, every
additional year the prefectural party secretary spent in office was associated with
a 4.72 μg/m3 increase in officially reported PM

2.5 concentration (26.68 percent of
the standard deviation in monitor-based PM2.5 readings). The magnitude is smaller

table 5.3 Relationship between political connection and the strength of the political
pollution wave, 2000–10

PM
2.5 (satellite)

Connected Not connected Full

Year in office 0.21
(0.61)

0.92***
(0.20)

Year in office × connection 0.07
(0.18)

Controls Y Y Y
Observations 364 1,907 2,271

Sources: Prefectural Yearbooks; www.people.com.cn; www.xinhuanet.com; van Donkelaar et al. (2015);
van Donkelaar et al. (2019).
Note: Clustered standard errors appear in parentheses.
* indicates significance at the 10% level.
** indicates significance at the 5% level.
*** indicates significance at the 1% level.

table 5.4 Relationship between political tenure and PM2.5 concentration, 2013–17

PM
2.5

(official)
PM

2.5

(satellite)

Year in office 4.72***
(0.85)

1.39**
(0.52)

1.61***
(0.28)

Year in office × treatment group −2.48*
(1.25)

−0.35
(0.72)

−0.18
(0.49)

Controls Y Y Y
Observations 737 737 1038

Duration 2014–17 2014–17 2013–17

Sources: Prefectural Yearbooks; Clean Air Action Plan; van Donkelaar et al. 2015; van Donkelaar et al.
2019; www.aqistudy.cn/historydata/.
Note: Clustered standard errors appear in parentheses.
* indicates significance at the 10% level.
** indicates significance at the 5% level.
*** indicates significance at the 1% level.
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based on satellite-derived PM
2.5 levels, at 1.39 μg/m3 (8.04 percent of the standard

deviation in satellite-derived PM2.5 concentrations).
On the other hand, statistical analysis reveals a tale of two trends for prefectures

treated for PM2.5 reduction. The satellite-based trend suggests that the temporal trend is
not statistically different from that for untreated prefectures. However, official monitor-
based data reveal a much-dampened political pollution wave – an average of 2.24 μg/m3

increase in PM2.5 concentration for each additional year spent in the office, which is
more than half the magnitude for untreated prefectures. The discrepancy between
officially reported and satellite-derived data may suggest that some local leaders had
incentives to manipulate official measurements to appear more compliant.

Is the continued political pollution wave the result of gradual regulatory relaxation
or economic growth? I find the effect of year in office on reported GDP statistics to be
consistent across a given tenure, so official statistics would make economic growth an
unlikely mechanism to explain the continued political pollution wave.32 As shown in
Table 5.5, there is reportedly a gradual scale-up for the industrial regulation of SO2,
but not for dust, which is a source of PMpollution. The lack of a scale-up in economic
growth and industrial regulation of dust suggests that regulatory forbearance likely
remains the mechanism for the continued political pollution waves.

table 5.5 Relationship between political tenure and officially reported GDP and
industrial regulatory stringency, 2013–17

Log (GDP)
Industrial SO

2

removal ratio
Industrial dust
removal ratio

Year in office −0.00
(0.01)

0.14***
(0.01)

−0.01
(0.01)

Year in office × treatment group −0.00
(0.02)

−0.02
(0.04)

0.04
(0.04)

Controls Y Y Y
Observations 811 420 425

Duration 2013–17 2013–17 2013–17

Sources: Prefectural Yearbooks; Clean Air Action Plan; City Statistical Yearbooks.
Note: Clustered standard errors appear in parentheses.
* indicates significance at the 10% level.
** indicates significance at the 5% level.
*** indicates significance at the 1% level.

32 The yearbooks’ data offerings changed, such as excluding rail cargo volumes for 2015 and onwards. In
addition, theDMSP-OLS stable nighttime lights series data ended in 2013. While another similar data
source – the Suomi National Polar-Orbiting Partnership Visible Infrared Imaging Radiometer Suite
(NPP-VIIRS) composite data – became available after 2012, the two datasets differ in their spatial and
radiometric properties, making it challenging to conduct a consistent temporal analysis using both
datasets. Some attempts have been made at intercalibrating these two sources, with varying degrees of
success. Future research analyzing just the post-2012 period can utilize the NPP-VIIRS dataset.
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Similar to trends in the earlier period, prefectural party secretaries without political
connections with their direct superiors induced significant political pollution waves,
with an annual average increment that could range between 1.81–5.37 μg/m3

(Table 5.6). In prefectures whose party secretaries were not politically connected
with their direct superiors, monitor-based statistics suggest that such magnitudes
could be 3.49 μg/m3 lower. However, satellite-derived data reveal that the difference
between treated and untreated prefectures is insignificant. This may suggest that
the unconnected leaders in treated cities were incentivized to manipulate PM

2.5

data to look more compliant with the preference of superiors.
For those who were politically connected, the lack of statistical significance

suggests that environmental regulation was consistently applied across a prefectural
party secretary’s tenure, regardless of whether the prefecture was treated for a PM2.5

reduction policy. In other words, the results suggest that politically connected local
leaders put up an environmental performance to cater to their superiors’ prefer-
ences, which is different from the 2000–10 period. The reversal in the incentives to
pander to superiors may suggest that performance and connections were more
complementary during 2013–17 than 2000–10.

5.4 ALTERNATIVE MECHANISMS

In this section, I discuss two alternative mechanisms to regulatory forbearance –
bureaucratic capture and rent-seeking – that may also plausibly explain the political
pollution waves for PM2.5. I argue that bureaucratic capture is unlikely the dominant

table 5.6 Relationship between political connection and the strength of the political
regulation wave, 2014–17

PM
2.5(official) PM

2.5(satellite)

Connected Not connected Connected Not connected

Year in office −3.87
(2.09)

5.37***
(0.95)

0.90
(1.28)

1.81*
(0.73)

Year in office × treatment group −3.52
(3.17)

−3.49*
(1.56)

1.72
(2.10)

−0.82
(0.98)

Controls Y Y Y Y
Observations 124 470 124 470

Sources: Prefectural Yearbooks; Clean Air Action Plan; www.people.com.cn; www.xinhuanet.com; van
Donkelaar et al. 2015; van Donkelaar et al. 2019; www.aqistudy.cn/historydata/.
Note: clustered standard errors appear in parentheses.
* indicates significance at the 10% level.
** indicates significance at the 5% level.
*** indicates significance at the 1% level.
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mechanism. Still, rent-seeking cannot be ruled out, given how closely related
strategic planning and rent-seeking are in Chinese politics.

5.4.1 Bureaucratic Capture

Those who had worked in prefectures where they became party secretaries
could be more poised to capture bureaucracies via their superior local
knowledge and personal connections. Suppose bureaucratic capture is the
dominant mechanism for the political pollution wave. In that case, a testable
implication is that individuals who had worked longer in the prefectures
before becoming party secretaries would induce stronger political pollution
waves.

Placing party secretaries into different bins based on the length of their
prior experience working in the prefecture, I find that those with such previ-
ous experience and, by extension, a higher capability to capture the environ-
mental bureaucracy are not statistically different from those without prior work
experience in the prefecture (Figure 5.1). These results weaken the possibility
of bureaucratic capture as the mechanism to explain the political pollution
wave.

Binning experience
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figure 5.1 Relationship between having previously worked in the prefecture and the
average annual increase in PM2.5 (original bins: no experience = “0”; 1–3 years’
experience = “1”; 4 or more years’ experience = “2”; alternative bins: no experience = “0”;
1–4 years’ experience = “1”; 5 ormore years’ experience = “2”). Prefectural Yearbooks; www
.people.com.cn; www.xinhuanet.com; van Donkelaar et al. 2015; van Donkelaar et al.
2019.
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5.4.2 Rent-Seeking

Somemay argue that an additional, alternative hypothesis is rent-seeking. According
to Gordon Tullock, who originated the idea, rent-seeking refers to individuals
obtaining benefits for themselves at the cost of someone or something else through
the political arena (Tullock 1967). Krueger (1974), Posner (1975), Buchanan (1980),
and so on, have further developed the idea. In the case of a political pollution wave,
rent-seeking can be understood as local political leaders turning a blind eye to, or
even promoting, polluting activities, thus undermining the central government’s
environmental goals as well as public health in exchange for personal gains like
political promotion.
There are ways for local political leaders to promote social stability and economic

development while potentially getting away with the additional pollution. First of
all, localities can juke the stats and feed upper levels with misinformation.
Sometimes, instead of submitting blatantly doctored data, local environmental
authorities and governments may tamper with measurement methodology, such as
the number and location of pollution monitors (Interview 03BJ0715). Furthermore,
although the public is often encouraged to supervise local compliance, polluting
industries and businesses have developed strategies to cope with it. To preempt
potential public dissent over air pollution, managers of some enterprises allow
operation at night to take advantage of lower electricity costs and to ensure smoke
evades the public eye (South China Morning Post 2017). When the sun rises,
nocturnal temperature inversion ends, and the warming of the air near the ground
will rise, taking the pollutants with it to the upper troposphere.
In China’s context, strategic behavior (e.g., extending regulatory forbearance,

misreporting statistics to cater to the preferences of superiors) and rent-seeking are
interlinked and inseparable. As discussed in Chapter 3, political rank and wealth
are strongly and positively correlated in China. Strategic behavior to gain promo-
tion is often accompanied by rent-seeking. Here I do not and cannot exclude the
possibility of rent-seeking, but argue for a career incentive-based theory of pollu-
tion regulation.

5.5 CONCLUSION

This chapter has laid out the new policy directives and measures post-2010 aimed
to curb PM pollution and extends the political regulation wave framework to the
empirical case of PM2.5 pollution, both before and after it became a criteria pollu-
tant with binding reduction targets. Compared to SO

2
, PM

2.5 is a more vicious
pollutant whose control involves a much higher level of difficulty and ambiguity.
Therefore, it does not satisfy the third scope condition of the theory, which requires
the policy issue to be high conflict and low ambiguity. However, according to
the theoretically derived predictions in Chapter 2, political pollution waves and
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the regulatory forbearance mechanism are still likely to hold, but political environ-
mental protection waves are unlikely.

Empirical evidence is in line with those predictions. Before PM2.5 control entered
into cadre evaluation criteria (2000–10), satellite-derived statistics suggest that top
prefectural leaders were incentivized to gradually order laxer regulation of polluters
during their tenure to maintain social stability. Regulatory relaxation resulted in
political pollution waves and reported economic booms (which may not have
actually happened, based on economic measures that are considered more objective
than official GDP statistics). After PM

2.5 control was built into cadre evaluation in
select prefectures (2013–17), strong political pollution waves continued, though
officially reported local monitor readings seemed to suggest much-attenuated pollu-
tion waves. That may reflect the desire of local leaders in prefectures with binding
targets to make their superiors believe that they were doing some effective work to
make PM2.5 regulationmore consistent over time. Regulatory forbearance stands out
as the most plausible mechanism to account for the political pollution wave during
both periods. The incentive to take actions that would lead to political pollution
waves was more potent when the top prefectural leaders were not connected to their
direct superiors at the provincial level during both periods.

Unlike what the official at a national research institute under the MEP had
predicted (quoted at the opening of this chapter), changing the incentive structure
provided by the cadre evaluation system was not enough. Given the expressed local
determination and the well-documented drastic measures to fight air pollution, the
lack of regulatory effectiveness, rather than outright negligence, likely explains the
continued political pollution waves. I will explain potential policy solutions to
reduce the level of regulatory ambiguity in the last chapter. The next chapter will
turn to examine the difficult tradeoffs of political regulation waves.
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6

The Tradeoffs of the Political Regulation Wave

The status quo cannot continue. Retiring backward energy generation and containing pro-

duction overcapacity are fundamental measures to tackle air pollution and critical means to

transform and upgrade [the energy system of] Hebei.

Zhou Benshun, party secretary of Hebei Province (Zhang, Zhang, and Zhan 2014)

You smashed our jobs, our finances, and our way of life for your own official post!

Industry owner (Zhang, Zhang, and Zhan 2014)

Given that political regulation waves exist, what difference do they make? A prosperous
economy and a safe and stable living environment are the hallmarks of an ideal society.
However, achieving economic progress often involves unfettered pollution, especially
when a society is still in its developmental stage. Deterioration in health, reduced
survival rates, and a decline in well-being are the consequences of air pollution,
meaning that the political pollution wave can entail tremendous human costs. On
the other hand, aggressive and heavy-handed pollution regulation can stymie growth
and kill jobs and reduce the material well-being of individuals, even though the
improved air quality is conducive to health and longevity. The political environmental
protection wave, then, can also incur vast social costs despite significant social benefits.
This chapter evaluates the normative significanceof and the difficult tradeoffs entailed

in the political regulation wave. Specifically, I will measure PM2.5-induced mortality
changes due to the existence of political regulationwaves and use qualitative evidence to
highlight the social benefits and costs of this phenomenon. In one form or another, I
contend that the political regulation wave presents tough tradeoffs for decision-makers.

6.1 THE TRADEOFFS OF THE POLITICAL POLLUTION WAVE

6.1.1 Competent Leaders, Booming Economy, and Jobs

Historically, people have seen pollution as a sign of prosperity. In the USA, which
has typically been obsessed with growth, air pollution was often perceived as a
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symbol of economic progress rather than a silent and invisible killer. The story of
Donora, a town about twenty miles south of Pittsburgh, Pennsylvania, exemplifies
this. In the early twentieth century, Donora residents mainly relied on two industrial
plants for a living. Billowing smoke was considered a sign of progress and prosperity,
whereas blue skies often accompanied economic depression and unemployment. In
October 1948, Donora was infamously besieged by a smog so dense and poisonous
that it killed at least twenty people. In the decade following the incident, higher rates
of cardiovascular disease and cancer were still observed in the region. The Donora
pollution event resulted in the first large-scale environmental health investigation in
US history; the disaster changed the face of environmental protection in the USA
forever.

Halfway across the globe, Mao Zedong remarked, while gazing out of Tiananmen
in 1949 (the year of the founding of the People’s Republic), “I hope the day will come
when all you can see from Tiananmen is a forest of tall chimneys belching out
clouds of smoke” (Shapiro 2001). As with many of his acts in life, Mao worked
aggressively and ruthlessly toward achieving that goal, and he quickly translated his
simplistic vision of humanity and nature into a reality – irreversible destruction to
nature in the name of modernization of the country’s means of production (Shapiro
2001).

Mao’s produce-and-pollute thinking indeed outlived him. Until about a decade
ago, leaders’ competence was judged primarily on the basis of their ability to
galvanize political and economic progress, often embodied by the development of
highly visible forms of infrastructure projects – and to do so quickly. That explains
the vast ghost cities – urban clusters built for anticipatedmigration and development
that never happened – that mushroomed in places as obscure as the Gobi Desert.

The produce-and-pollute growth model jibes well with another critical consider-
ation for local leaders – employment and job stability for the residents in their
jurisdiction. When pollution regulation is relaxed, factory owners can worry less
about the frequency and strictness of inspection visits paid by EPB staff, who would
otherwise require the halting of regular production. Since disruptions in operation
would necessitate employees taking unpaid leave or getting laid off, worker protests
become likely as they lose their most basic economic means. A local strategic leader
would thus order bureaucratic regulatory forbearance to keep workers employed,
especially when they anticipate a career rotation.

6.1.2 Who Lives, Who Dies, Who Tells Your Story?

China’s seemingly impressive economic and employment figures tell stories of
local leaders capable of moving heaven and earth to deliver political achievements
and economic prosperity in their short time as the first-in-command. Though this
may earn some leaders a positive reputation and favorable career evaluation, it may
be accompanied by significant costs. When regulatory stringency is relaxed,
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polluters can opt for cheaper, dirtier fuels, or simply not operate their expensive
pollution treatment facilities. The environmental consequence is more pollution
per unit of economic output.
To make a very conservative estimate about the human costs of the political

pollution wave, I will first describe the theoretical setup and then calculate add-
itional short-term mortality due to the pollution wave under one counterfactual
scenario. The theoretical setup is laid out in Figure 6.1, where the upper plot shows
the expected air pollution levels under two scenarios, and the lower plot demon-
strates the corresponding mortality levels. The scenarios consist of the actual
scenario, where there is a tenure of a usually short duration and an expected
improvement in (reported) economic progress and stability maintenance across
the tenure, and the null scenario, where either a tenure does not exist or a tenure
exists but every year’s performance is perceived by the local leader to be weighted
equally by their superior. The area under the “Null” line denotes mortality in the
null scenario, while that under the “Actual” line denotes mortality in the actual
scenario. The additional mortality induced by a leader’s tenure is the difference
between areas 2 and 1. Depending on the relative positioning of the air pollution
level under the null scenario, the difference can be positive, zero, or negative.
To demonstrate the setup with real numbers, I seek to create a counterfactual

situation without political tenures or with incentives to implement policies consist-
ently. Since local leaders of all regions are subject to career incentives, I want to

Air pollution Actual

Null

Actual

Tenure (years in office)

Null

Mortality

1

2

figure 6.1 Expected air pollution levels and corresponding mortalities under the actual
and null scenarios
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create a situation with minimal tenure-induced incentives. Since the pull of such
career incentives is relatively weak early on and in the last year of tenure air pollution
is on average the highest throughout the tenure, ceteris paribus, I thus calculate a
model-based estimation of the last year’s PM

2.5 level, which averages all previous
years’ levels during the tenure. To estimate this, I run the following regression. The
last year here refers to the actual last year in office.

PM2:5i;t ¼ βLastYeari;t þ γXi þ δTt þ �Pi þ �i;t ð6:1Þ

From the regression Eq. (6.1), I know that the average effect on PM2:5i;t during the
last year in office is β μg/m3. Since in the counterfactual situation the air pollution
level in the last year is seen as the average of those in non-last years, the difference in
PM2:5i;t between the real and the counterfactual scenarios would be β μg/m3 in the
last year in office.

I then calculate the net increase in mortality due to political tenure-induced
PM2.5, which provides some perspective on the social costs and the normative
significance of political pollution waves. Health effect rate (in this case, deaths/yr),
y can be quantified using Eq. (6.2):

y ¼ y0 � P� f1� exp½�β�maxðx� xth; 0Þ�g ð6:2Þ

where y
0
is the all-cause death rate; x is the average concentration of the pollutant; xth

is the threshold concentration below which no health effect occurs; β is the frac-
tional increase in the risk of death per unit of x; P is the population.33 For PM

2.5,
xth ¼ 0. For the population, I add up population figures for individual provinces in
2005 for the 2000–10 period and sum up 2015 population figures for the 2013–17
period. The results are shown in Table 6.1.

For an average prefectural party secretary in the dataset during 2000–10, the last
year in office was associated with a 0.42 percent increase in mortality from the
increase in PM2.5 alone. For prefectures in Guizhou Province, the increase reaches
almost 2 percent. Guizhou stands out because it experienced the strongest political
pollution wave. Economically, it ranks in the lower half of all provinces. Politically,
it is often seen as a stepping-stone for local leaders to make it to the center. The
incentive to signal competence by promoting regulatory forbearance is, as a result,
very strong and, by extension, the percentage increase in mortality from additional
PM2.5 in the leader’s last year is the highest. During 2013–17, prefectures not under
the PM2.5 control policy experienced a 0.34 percent increase in mortality in the
actual last year in office from the increase in PM2.5 alone.

33 This equation is generic for a variety of air pollutants, including PM
2.5 (Jacobson 2012, ch. 5).

According to a WHO (2004) dataset, the all-cause mortality in China in 2002 is y0 ¼ 842:5=100000.
The estimation of mortality is based on the result from Wu et al. (2017), which suggests that the
increased risk of mortality due to exposure to PM2.5 is around β ¼ 0:0054 (95%CI 0.0010, 0.0096) per
μg/m3 based on a meta-analysis of eleven studies.
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Given that, in many localities in China, the primary source of PM2.5 is coal
burning, the emissions of excessive SO2 and the synergistic effects between PM2.5

and SO2 can also cause additional deaths.34 Furthermore, the peak in pollution
often happened in the last year of office, as strategic leaders gradually dialed down
pollution regulation and, by extension, increased air pollution. Comparing pollu-
tion levels in the last year with the average pollution levels in non-last years is likely
to produce a downwardly biased estimation of the effect of political tenure and, by
extension, incentives to create local regulatory policy waves. Given all this, the
mortality figures here plausibly represent an underestimation of premature deaths
owing to regulatory forbearance toward the end of a political leader’s tenure.
In addition to its deleterious effects in terms of a higher incidence of premature

deaths, exposure to more air pollution in the short term leads to higher risks of
hospitalization, which is physically, emotionally, and financially taxing. Exposure to
air pollution can also create long-term health consequences, such as a shortened
lifespan and heightened susceptibility to respiratory and cardiovascular diseases.
That is very bad news, especially with the emergence and persistence of the deadly
COVID-19 global pandemic. Those with lungs and hearts damaged by air pollution
are made more vulnerable to dying from a COVID-19 infection (Wu et al. 2020;
Austin et al. 2020; Persico and Johnson 2020).
Moreover, the burdens of political pollution waves are not equally distributed

among different groups of people. By age, the very young and the very old are
particularly vulnerable groups (Tian et al. 2018). By socioeconomic status, an
inverted U-shaped relationship has been observed between the level of wealth and
air pollution exposure (Kopas et al. 2020). That can be explained by the relatively
poor having higher physical exposure from working in and living close to highly

table 6.1 Premature deaths due to tenure-induced PM2.5 emissions based on satellite-
derived measures in the last year in office

Sample Period
Expected
mortality

Additional
mortality

Percentage
increase (%)

All prefectures
2000–10

1,903,120 7,936 0.42
Prefectures in Guizhou Province 48,698 906 1.86
Prefectures not under PM2.5 policy 2013–17 1,275,302 4,311 0.34

Sources:WHO 2004; Wu et al. 2017; van Donkelaar et al. 2015; van Donekalaar et al. 2019; Provincial
Yearbooks; estimated coefficients from my regression analyses.

34 To the best of my knowledge, at the time of writing, there is not yet a published study that lays out an
equation to calculate mortality from the synergistic effect between SO

2
and PM

2.5.
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polluting industries. Thus, the political pollution wave’s human costs can be
particularly significant for poor seniors and poor children.

6.2 THE TRADEOFFS OF THE POLITICAL ENVIRONMENTAL

PROTECTION WAVE

6.2.1 Making a Blue Sky

Although some challenge the notion that Beijing’s regulatory programs to curb
pollution have worked – and add that their results have not been uniform cross
regionally – the benefits of these policies have started to become visible. From the
last quarter of 2017, for instance, some cities, including Beijing, saw marked
improvement in air quality compared to the previous year (Phillips 2018). Beijing’s
PM2.5 levels dropped by over 50 percent in the fourth quarter of 2017 compared to a
year earlier, with the 2017 annual national average PM2.5 level reportedly dropping
by 4.5 percent compared to a year earlier (Greenpeace East Asia 2018). The number
of “heavy pollution days” fell from 58 in 2013 to 23 in 2017, while the number of
“good” air quality days rose to a record 226 in the same year (Phillips 2018).

The benefits did not go unnoticed. The thick, dusty layer of smog that had
become an unfortunate hallmark of Beijing’s environment no longer hung over
the city throughout most of the year, as it had in years past. Zou Yi, a photographer
based in Beijing, noticed how the smog had cleared and turned the sky unusually
blue, making it feel as though “life has returned to the city” (Wang 2018). Older
photographs of the city’s grainy, shrouded skyline throw into sharp relief more recent
images of the city against a backdrop of a clear blue sky and tendrils of white clouds.
The shift must have been a much-needed respite for citizens who had grown
accustomed to living in a city often engulfed by heavy smog, which, on particularly
bad days, had triggered health scares and forced the closure of schools and cancella-
tion of flights (McCann 2016).

The visual benefits of the seemingly more consistent implementation of environ-
mental regulations and improved air quality only scratch the surface of the benefits
provided by cleaner air. As the air cleans up, public health also improves. That has
been the case in the USA with its efforts to clean up its air: the EPA reports that the
changes in air pollution levels engendered by the Clean Air Act between 1990 and
2010 led to numerous health benefits, such as reduced adult mortality and decreased
cases of chronic bronchitis, asthma exacerbation, and other health conditions (US
EPA 2011). In 1990 alone, the improved air quality is estimated to have saved 160,000
adult lives from PM2.5-induced mortality.

What does the evidence say about how air pollution control programs have
affected health outcomes in China? With binding targets and timelines estab-
lished by the Clean Air Action Plan, local leaders after 2010 were incentivized to
regulate PM pollution. It became easier to breathe. One estimate suggests that

86 The Tradeoffs of the Political Regulation Wave

https://doi.org/10.1017/9781009103664 Published online by Cambridge University Press

https://doi.org/10.1017/9781009103664


compared to the 2013 level, air quality improvements in seventy-four major prefec-
tures in 2017 saved about fifty thousand lives (Huang et al. 2018). Officially reported
concentrations data suggest more consistent regulation of PM2.5 in prefectures
mandated for reductions under the Clean Air Action Plan, though satellite-based
data do not indicate there to have been statistically significant “dampened” pollu-
tion waves.
The primary benefit of a political environmental protection wave is likely a drop

in mortality. Following a similar approach detailed in the previous section, I find
that the avoided premature deaths from PM

2.5 pollution alone is 3,750 (0.49 percent
decrease) for prefectures treated for PM2.5 reduction binding targets (Table 6.2). It is
worth noting that PM

2.5 levels overall decreased significantly after 2012, in addition to
being regulated more consistently over time during a given tenure. If we account for
the overall lowered PM

2.5 level in addition to a flattened, over-time trend, the
avoided mortality figure should be even larger.

6.2.2 The Price You Pay

The benefit of reduced mortality delivered by a political environmental protection
wave came with great costs. Aggressive regulation of air pollution carries at least
three unintended social ramifications: (1) slowed growth and economic loss; (2)
exacerbated unemployment; and (3) a drastic decline in quality of life despite
improved air quality.
During the first two years of the Clean Air Action Plan (2013–15), regulation is

estimated to have reduced the manufacturing output in the Jing-Jin-Ji region by 6.7
percent. The losses could sum up to RMB 408.7 billion (2013 price level), equivalent
to 6.5 percent of regional GDP in 2013. For the Jing-Jin-Ji region, problems with
slowed growth were concentrated in Hebei and Tianjin but not Beijing. Hebei
suffered losses of RMB 280.1 billion (2013 price level), equal to 9.8 percent of its
GDP in 2013, and Tianjin suffered losses of RMB 133.1 billion (2013 price level),
equal to 9.2 percent of its GDP in 2013 (Li, Qiao, and Shi 2019).

table 6.2 Avoided premature deaths due to tenure-induced PM2.5 emissions based on
satellite-derived measures in the last year in office

Sample Period
Expected
mortality

Reduced
mortality

Percentage
decrease (%)

Prefectures under
PM2.5 policy

2013–17 769,704 3,750 0.49

Sources:WHO 2004; Wu et al. 2017; van Donkelaar et al. 2015; van Donkelaar et al. 2019; Provincial
Yearbooks; estimated coefficient from my regression analyses.
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Both heavy-handed implementation of regulation and the coal-to-gas initiative
particularly have had a significant impact on economic growth and personal well-
being. To meet aggressive PM2.5 reduction goals by 2017, the central and local
governments coordinated to order a rapid shutdown of violating firms, leading to
job losses, a rise in the cost of living, and an economic slowdown. The year 2017 saw
the “toughest ever” restrictions on the industry in China (Dong 2017). The initial
targets were large-scale and state-owned coal-fired power plants. The costs of shut-
ting down coal-fired power plants were enormous. The shutting down for five days
of the Huarun Electric Power in Heze, Shandong Province, which consumed
1.9 million tons of coal per year, resulted in an estimated loss of RMB 100 million,
which is equivalent to about USD 15 million (National Business Daily 2017).
Hundreds to thousands of workers were temporarily put out of work in the process.
From November 2017 to March 2018, key cities, including Shijiazhuang, Tangshan,
Handan, and Anyang had to cut their steel manufacturing output by 50 percent and
aluminum production by 30 percent (Feng 2018).

According to Huarun’s representative, who was very unhappy about the
mandated shutdown of his facilities amid regulation applied with blunt force,
complained that his plants were implementing rigorous emissions control,
which should exempt the factory from being listed as a “heavy polluter.” In
fact, to continue providing electricity to its users, the company had to transfer
electric power from smaller, nonlisted coal-fired power plants that had not
yet implemented emissions control. As a result, overall emissions possibly
increased due to such irrational blunt-force regulation. Officials at other
SOEs have reiterated the complaint that the government has a tighter grip
over SOEs than private firms, where the former followed official rules to
shutter blast furnaces while the latter – often less efficient and lacking pollu-
tant scrubbers – were left intact (Fan and Wang 2017). “What was advanced
got knocked out, and what was outdated was preserved,” one official remarked
(Fan and Wang 2017). Further evidence suggests that actions to generate rapid
– if transitory – results spurred steel producers to accelerate production before
and after downtimes, leading to even more extreme pollution than would have
been produced otherwise (Fan and Wang 2017).

The government later targeted small-scale firms. In April 2018, the MEE began a
six-month process of environmental inspections across twenty-eight cities in Jing-Jin-
Ji. Authorities focused on “small-scale companies violating zoning rules,” with more
than half of the forty thousand targeted firms found to be in violation of environ-
mental standards (Huang and Lahiri 2018). Punishments included the suspension of
operation, loss of equipment, cutting off electricity and water supply, and, in
extreme cases, the explosion of entire factory premises. These regulatory actions
hit the ceramic industry particularly hard. In Zibo, Shandong Province, 150 of the
300 ceramic companies were closed, with capacity slashed by 70 percent. Prices
have soared as a result (Huang and Lahiri 2018).
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The industrial losses aside, the swift quest for a cleaner environment has imposed
considerable costs on people, as is particularly evident in the country’s struggle to
transition residential and commercial heating from coal to natural gas. China burns
about three hundredmillion metric tons of coal for heating annually, which is about
7 percent of the country’s total consumption (Huang and Lahiri 2018). In 2017, four
million homes, businesses, and schools were ordered to shut down coal-fired stoves
and boilers and switch to natural gas (Bradsher 2017). Local officials led the
dismantling and removal of large numbers of coal-fired devices themselves. The
goal of this campaign was to reduce air pollution by 15 percent in the Jing-Jin-Ji
region in hopes of preventing a repeat of an “airpocalypse.” In Taiyuan, Shanxi
Province, local officials noted that the sale, transport, and burning of coal would be
banned entirely for individuals and companies. This was aimed at reducing coal
usage in this specific locality by two million metric tons, about 90 percent of the
city’s total consumption (population around three million). 134,000 households
across 336 villages were projected to switch to natural gas usage (Huang 2017).
In China’s coal country, Shanxi Province, the sudden shift to natural gas for

winter heating did not bode well for the residents (Myers 2018). Many coal stoves
were removed before new natural gas furnaces were put in place, leaving tens of
thousands of residents in the cold. In areas with furnaces, a sudden surge in demand
for natural gas overwhelmed supplies, pushed up prices, and created shortages. In
Hebei province, which abuts Beijing, school children had their lessons outside in
the yards because it was warmer under the sun than in their freezing classrooms
(China Daily 2017).
A natural gas shortage beginning in 2017 has contributed to crises nationwide.

China consumes more natural gas than it produces and imports the difference
(Li 2017). China depends on imports for about 39 percent of its natural gas supply,
and the demand for gas has outstripped its supply. The trade war with the USA has
aggravated this shortage: in July 2018, the United States sold only 130,000 tons of
liquified natural gas to China, down 400,000 from May 2018. Negotiations for a
Russia-China gas pipeline have also been halted (Feng 2018). In response, in May
2018, the NDRC announced that they would permit a 20 percent increase in the cost
of gas for domestic use. In Beijing, compressed natural gas prices surged 65 percent
by November of that year (Bradsher 2017). Government subsidies in Beijing have
made the cost of burning natural gas equal with coal, but these subsidies have not
been as generous in rural regions. Hebei has been cited as a neglected region where
residents have been forced to switch to natural gas without the luxury of substantial
government aid, which together with industrial shutdowns to preserve natural gas
led to significant financial strain on workers in rural regions (Feng 2018).
These anecdotes are just the tip of the iceberg in terms of the impacts of heavy-

handed regulation, which quickly became a convenient means of achieving
improvement in air quality. Countless workers who were breadwinners for their
households faced unemployment, were left unable to pay off housing and car
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mortgages, and found their families’ livelihoods threatened. The political environ-
mental regulation wave phenomenon is almost trapped in a “one step forward, two
steps back” scenario in terms of human well-being.

6.3 CONCLUSION

This chapter has assessed the normative implications of and the hard tradeoffs
entailed by the political regulation wave. I demonstrate, both via quantitative
estimation and qualitative case descriptions, why having the political regulation
wave can deliver social benefits while also imposing significant social costs. When
regulation is relaxed, the economy and employment benefit but more pollution
results, causing more deaths and threatening human well-being. Strategic local
leaders are rewarded for their competency in delivering political and economic
achievements during their usually short tenure. When local leaders seek to move up
the political hierarchy by strengthening the implementation of regulations in
pursuit of blue skies, air quality improves but firms suffer profit losses and many
people lose their jobs and are forced to spend brutal winters without heating. One
form of the political regulation wave is not entirely better than the other. These are
hard tradeoffs.

With these findings in mind, we turn to the final chapter to summarize the results
on how political incentives shape bureaucratic policy implementation and to
discuss their implications. I will argue that while the book uses China as the primary
testing ground, the political regulation wave theory applies to other countries under
scope conditions. I will also discuss new insights into local governance and political
accountability in autocracies and democracies alike.
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7

Conclusion: Rethinking Local Governance
and Accountability

Air pollution creates a silent and invisible global pandemic, claiming many more
lives than AIDS and malaria combined (Figure 7.1). Breathing polluted air makes
one more vulnerable to dying from infection with COVID-19. Hence, understand-
ing the determinants for air pollution regulation is highly critical and timely. From
a political science perspective, I pose the question: how do local political incentives
shape air quality over time?
Political scientists have identified three main reasons to explain the persisting and

static existence of environmental problems. First, career-minded local politicians or
leaders promote the economy and infrastructure projects to fulfill their constituen-
cies’ or political superiors’ desires. Such pursuit of the more “critical,” visible, and
measurable policy outcomes often undermines environmental protection. Second,
and relatedly, environmental planning led by local leaders tends to be shortsighted
because, unlike growth and other policy goals, environmental policy outcomes can
take a long time to manifest. A short-termed politician or leader may not be able to
claim credit for their efforts. Last but not least, challenges with local monitoring can
weaken the enforcement of environmental regulations.
However, what explains the systematic variation in air quality over time? Existing

works have highlighted the role of ad hoc, top-down regulation campaigns in
inducing local policy waves that influence air quality. In stark contrast to existing
works, I put forth the political regulation wave theory to explain systematic patterns
in air pollution regulation in the same locality across time, independent of weather,
climate, seasonal factors, and top-down campaigns. It is intended to be a general
theory on regulatory policy implementation, within scope conditions.
I posit that top local politicians or leaders are incentivized to prioritize different

policies at different times across their tenure to improve their reelection or promo-
tion chances. In a decentralized political system that provides local leaders with
some degree of discretion over decision-making, local leaders or politicians can
influence regulatory bureaucracies’ activities to advance their preferred policies and
their implementation. When implementing a particular policy involves a high level
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of conflict and a low level of ambiguity, such implementation is political. Hence,
the local leaders or politicians can induce what I call “political regulation waves.”

For pollutants like SO
2
, whose characteristics satisfy the scope conditions of

the theory, there are two major testable implications of its regulatory patterns.
When the pollutant does not have binding reduction targets, top local leaders or
politicians are incentivized to gradually order laxer regulation to promote
employment, social stability, and (reported) economic growth, leading to
a political pollution wave. When it does take on binding reduction targets, the
regulation pattern should approximate a more Weberian-style one, where regula-
tion is relatively consistent over time, leading to a political environmental
protection wave.

For other types of pollutants like PM
2.5, whose control involves some ambiguity,

effective policy implementation is not decided mainly by political power. When it is
not yet a criteria air pollutant, we would expect to observe political pollution waves
because economic growth and stability maintenance are critical and relatively
unambiguous goals. Promoting those goals often comes hand in hand with the
generation of PM2.5. However, when incentives are built into the system to regulate
PM2.5 more and more aggressively over time, we may not observe a political envir-
onmental protection wave – as desired by local political leaders in accordance with
their superiors – because efforts to regulate do not translate well into effectiveness of
regulation. Worse still, some seemingly innocuous measures to reduce some pre-
cursor of PM2.5 may inadvertently add to other precursors, resulting in more PM2.5

pollution.

SantiagoWHO Kampala

Los Angeles Milan Beijing Delhi

Xingtai

figure 7.1 Display of annual average PM2.5 pollution concentration in micrograms per
cubic meter (µg/m3) in cities worldwide in 2017, compared with the WHO
recommended threshold of 10 µg/m3. Each dot represents one microgram and each
box represents one cubic meter. IQAir; WHO.
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The case of air pollution regulation in China provides an exciting testing
ground. I bring fresh insights from extensive field interviews and newly
available satellite-derived air pollution datasets to shed light on how the career
incentives of top local leaders in China shape environmental regulation over
time, engendering systematic local policy waves and yielding significant nor-
mative consequences for social welfare, and posing difficult tradeoffs for
decision-makers.
I use both official and satellite-derived statistics to uncover patterns in local air

pollution regulation and economic development over time in China. Each data
source gives valuable information: official statistics reveal what local leaders try to
make their superiors believe about their performance, while satellite-derived data
are believed to be more objective and reflective of reality. Consistent with my
theoretical predictions, I identified political pollution waves of SO

2
and PM

2.5

before they became criteria air pollutants. Both official and satellite-based data
corroborate the pattern of a political environmental protection wave for SO2 regula-
tion after SO2 reduction received binding targets. In contrast, after PM2.5 assumed
criteria air pollutant status, political pollution waves continued, though official
statistics would reveal much-dampened pollution waves for prefectures treated for
PM2.5 binding reduction targets. The effective management of PM2.5 by local
regulators is hampered by the nature of PM

2.5 pollution, which has several sources
spanning a wide range of sectors and complex formation processes that scientists and
policymakers are still trying to grapple with – the level of ambiguity is high. Effective
regulation of a pollutant whose successful control does not rely solely on political
power requires more intimate knowledge of the sources of PM

2.5 for each individual
locality.
The key takeaway is that local political incentives can engender powerful,

systematic policy waves, which raises new questions about local governance
and accountability in autocracies and democracies alike. The political regula-
tion wave bears normative significance and difficult tradeoffs. A political pollu-
tion wave may benefit jobs and the economy but claim and impair additional
lives due to excessive pollution. A political environmental protection wave may
boast cleaner air, but that may come at the expense of economic growth and
employment.
The rest of the chapter unpacks this dilemma in three ways. First, I will demon-

strate the applicability of the theory of the political regulation wave to countries
beyond China, using municipal air quality patterns in Mexico as an example.
Second, I will summarize the book’s findings in more detail. Finally, I will discuss
the results’ broader implications for political science, public policy, and environ-
mental studies as well as the insights they provide for making China’s new and
ongoing efforts to curb carbon emissions more successful. The chapter will end with
a discussion of future research directions.
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7.1 EXTERNAL VALIDITY

While the book uses China as the primary testing ground partly because much less is
known about local governance in authoritarian regimes, the theory is meant to be
a general theory applicable to a wide range of contexts under scope conditions
within and beyond environmental governance. To recap, the three scope conditions
are: (1) local political discretion and control over the bureaucracy, (2) career incen-
tives to prioritize different policies at different times during tenure, and (3) high-
conflict, low-ambiguity policy issues.

To demonstrate the external validity of the theory, I apply it to study air pollution
trends at the municipal level in Mexico, where state governors have discretionary
power over bureaucracies’ regulatory activities. The promotion of expressed voter
welfare, which is unambiguous, often involves scaling back on regulation, which
results in more pollution.

I start with a telling anecdote. Amid a spike in fuel prices in 2017, Aristóteles
Sandoval, then governor of the Mexican state of Jalisco, ordered the suspension of
the smog check program, a pollution-reduction scheme he promised to revamp on
the campaign trail. The “temporary suspension” of the program, he stated in
a speech, was aimed at “protecting household finances” (Villaseñor 2017).
However, the program was never restored, and Jalisco’s air quality became even
worse than that in Mexico City (Vallarta Daily News 2019). In the following
gubernatorial election year, Sandoval stated before leaving his governor post that
the environment should be part of the next governor’s responsibility. The cost and
frequency of smog checks made the program unpopular among the public. The
behavior of Jalisco’s governor is part of a general pattern where electorally minded
politicians appeal to voter priorities by implementing such policies that offer one
form of welfare improvement (e.g., less spending on smog treatment) but
harm another form of welfare (e.g., clean air and public health) near election time.

In the following subsections, I will provide a brief overview of air pollution in local
Mexico and the power of state governors in influencing air quality. Then I will lay out
the testable implications of the political regulation wave theory in the context ofMexico,
followed by a presentation of the empirical results. Empirics for this case study are drawn
from collaborative work with Edgar Franco Vivanco and Cesar Martinez Alvarez.

7.1.1 Air Quality Trends and Policies in Mexico

After the SecondWorld War, Mexico’s import substitution industrialization strategy
engendered massive amounts of pollution, especially in large urban centers. While
industry contributed the most to Mexico’s vexing air pollution problem in the early
periods, the expansion of private vehicle ownership has emerged as the most critical
driver of environmental woes in recent memory (Molina andMolina 2004). Mexico
City and other metropolitan areas became notorious air pollution hubs that made
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international headlines, impaired public health, and aroused concerns about the
government’s ability to handle pollution emergencies.
The federal and state governments implemented a series of policies in response to

the pollution crisis. For the long term, politicians of Mexico City and Mexico State
passed the Program of Air Quality Management (ProAire), which presented
a cohesive strategy for a number of policies and encouraged cooperation among
different levels of government and between ministries (Molina and Molina 2004).
Other states followed suit and started implementing their own versions of the
ProAire. For the intermediate term, the federal government ordered the relocation
of large industrial facilities out of urban areas, imposed nationwide fuel standards
and the installment of catalytic converters in automobiles, and reset the maximum
permissible thresholds for pollutants.35 Furthermore, Mexico City enacted two
additional policies. First implemented in 1989, Programa Hoy No Circular served
to limit the number of cars on the road. Policy evaluations suggest that policy
effectiveness varied across time and space (Davis 2008; Guerra and Millard-Ball
2017; Vera, Rocha Romero, andGómez Farı́asMata 2015; Molina andMolina 2004).
The other policy, Programa de Contingencia Ambiental, bestowed the mayor of
Mexico City with the power to declare environmental emergencies.
These various measures combined paid off, and by the early 2000s, Mexican cities

successfully exited the ranks of the most polluted in the world. However, environ-
mental health remained a problem, with a deterioration of air quality in small- and
medium-sized urban areas. It was estimated by official sources that an annual 29,000
premature deaths and 558,000 disability-adjusted life-years (DALY) from air pollu-
tion occurred in Mexico during 2015 (Dirección de Salud Ambiental 2016).

7.1.2 How Mexican State Governors Can Influence Air Quality

In this subsection, I will describe the political incentive structure and the discre-
tionary power of subnational politicians, especially that of state mayors, inMexico to
influence air quality; such conditions make local air quality inMexico a compelling
case to apply the theory of the political regulation wave. Specifically, I focus on four
aspects of political development that have shaped local politics in Mexico: (1) rising
spending power of state governors, (2) decentralization of environmental policy, (3)
electoral incentives to promote polluting activities around elections, and (4) low
voter priority for environmental policies.

Rising Spending Power of State Governors

In the past three decades, decisions on public spending have been substantially
delegated to state governors (Diaz-Cayeros 2019; Cejudo Ramı́rez and Rı́os Cázares

35 Catalytic converters facilitate chemical reactions to transform harmful substances in exhaust gas (e.g.,
CO, NOx, HCs (hydrocarbons) into less harmful ones (e.g., CO

2
, H

2
O).
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2009; Sempere and Sobarzo 1998; Ugalde 2002). Furthermore, transfers of funds
from the federal to local levels have offered little incentive for local governments to
collect taxes (Diaz-Cayeros 2019). On average, states generate about 4 percent of
their revenues from taxes and municipalities around 1.6 percent.36 The rest of their
revenues come from federal transfers.

The 1998 amendment to the Fiscal Coordination Law created special budget lines
for education, health, and social infrastructure, which substantially increased state
governors’ spending power. In other words, states gained earmarked transfers in
addition to revenue-sharing funds (Congreso de los Estados Unidos Mexicanos
1998). The two main budget lines are the Ramo 33 (participaciones), explicitly
given to support education and development projects and which accounts for about
60 percent of transferred revenue, and the Ramo 28 (aportaciones), nonearmarked and
discretionary funds that account for the remaining 40 percent of transferred revenue.

Auditing has been minimal, giving state governors considerable discretionary
power in allocating funds. Created in 2002, Auditorı́a Superior de la Federación,
the federal fiscal unit, does not wield de facto power over Ramo 28 allocations, and it
only audits 100 out of 2,450municipalities and half of the Ramo 33 allocations. All in
all, the evolution of Mexico’s fiscal state bestows more spending power on local
governments, particularly state governors. Coupled with limited auditing, local
politicians have gained more wiggle room to exercise discretion that may aid their
political goals.

Decentralization of Environmental Policy

In addition to rising fiscal power, state governments have gained considerable power
to make and implement environmental policies thanks to a series of reforms from
the late 1980s to the early 1990s, especially the enactment of the 1988 General Law
on Environmental Protection and Ecological Equilibrium (Domı́nguez 2010).
Local politicians can influence air quality in indirect ways, too. For example, state
governors can shape citizen mobility via the Hoy No Circula program, which
restricts the number of cars in circulation on a daily basis, and the tenencia, which
taxes car ownership (Molina and Molina 2004). State-level officials can also issue
fines to vehicles that fail to comply with existing regulations and declare environ-
mental emergencies as they see fit, though anecdotal evidence suggests some reluc-
tance for state executives to declare emergencies because that could negatively affect
their constituents financially.

To a lesser degree than state governors, mayors at the municipal level can also
impact environmental policy implementation. For example, mayors’ influence on
decisions on land use permits, zoning, waste management, and other urban planning

36 In other words, the extent of federal transfers is very high in Mexico. To put that in perspective, for
OECD countries, the averages of the percentage of revenues from taxation are about 20 percent and
10 percent for secondary (e.g., state) and tertiary (e.g., municipality) levels – much higher than the
levels in Mexico.
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issues can affect air quality, since unpaved roads and construction are the two major
sources of air pollution in Mexican metropolitan areas (Molina and Molina 2004).

Electoral Incentives to Promote Polluting Activities around Elections

The no-reelection rule has applied to local politicians for a long time and was
only lifted very recently for mayors; however, they may still harbor incentives to
provide immediate economic benefits to voters. Mexico’s elections are centered
around political parties; that is, voters tend to hold the political parties of the
incumbents rather than incumbents themselves accountable. Hence, an incum-
bent’s perceivably poor performance could negatively impact the party’s elect-
oral prospects in future elections (Arias et al. 2019; Chong et al. 2015; Larreguy,
Marshall, and Snyder 2018). Since political party leaders can influence the
future career of members of their parties, it is critical for the incumbent to
leave a positive impression. As a result, local politicians can still be incentiv-
ized to cater to voters despite the no-reelection rule, especially around election
times.

Low Voter Priority for Environmental Policies

Due to a general lack of awareness about pollution’s deleterious health effects, the
Mexican public tends to deprioritize environmental issues. Anecdotes and surveys
suggest that Mexican voters care the most about their financial well-being and
public safety, above all else, and thus would be willing to tolerate poor air if there
are perceived economic benefits. Different economic policies, including but not
limited to growth rate, inflation, and exchange rate, dominate public concerns and
are closely correlated with electoral outcomes (Murillo and Visconti 2017; Hart 2013;
Singer 2011, 2013; Singer and Carlin 2013). Other studies have documented acute
voter concern over personal safety and crime rates (Romero, Magaloni, and Dı́az-
Cayeros 2016; Carlin, Love, and Martı́nez-Gallardo 2015).
The 2018 Latinobarometer survey further confirms the relatively low level of voter

concern about the environment. According to the survey results, only 34 percent of
respondents believed that the government should prioritize ecological protection
over economic growth (Latinobarómetro 2018). Less than 1 percent considered the
environment to be the utmost important issue in Mexico. All this evidence collect-
ively shows that voter attention to environmental policies is low in Mexico.
To sum up, the political developments in the past few decades in Mexico

provided conditions for political pollution waves to be observed at the state level.
State governors have gained substantial influence over budget allocation, especially
regarding public works (e.g., roads, highways, bridges), and the power to make
decisions on most policies related to air quality. Mayors are relatively constrained
in resources and authority. The federal government serves the role of coordination
and institution building. Given voters’ general lack of concern over environmental
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issues, state governors are incentivized to appeal to the immediate, perceivable
economic needs of the voters, which may be at the expense of air quality.

7.1.3 Research Design and Empirical Findings

The goal is to quantitatively assess the relationship between the gubernatorial
electoral calendar and the air quality in Mexican municipalities. The timing of
gubernatorial elections is plausibly exogenous, given that not all states have
elections in the same years and that governors have no control over the timing of
elections. Federal electoral authorities determine the timing of elections. The
empirical strategy employed here is similar to those in other studies that exploit
the exogenous timing of elections (Pailler 2018; Fukumoto, Horiuchi, and
Tanaka 2020; Christensen and Ejdemyr 2020). The specification of the regres-
sion equation is expressed below.

τm;t ¼ βElections;t þ μm þ δs � Tt þ �m;t ð7:1Þ

In Eq. (7.1), τm;t represents the outcomes of interest in municipality m in year t.
Such outcomes include logðPM2:5Þ, the natural logarithm of the annual average
PM

2.5, and various economic outcomes to be detailed later in the chapter.Elections;t
is a dummy variable, which is assigned value “1” for a year when there was an
election for governor in the state s where municipality m is located and “0” if
otherwise. μm denotes municipality fixed effects, which control for time-invariant
municipality-level characteristics. δs � Tt represents the interaction effects between
state and year fixed effects, which control for state-specific shocks in any given year
that may affect pollution, such as state-level policy change. This interaction term
should absorb the effects of state-initiated ProAire programs, implemented in differ-
ent versions and at different times across states. �m;t is the disturbance term. The
coefficient of interest is β, which measures the average effect of the gubernatorial
election year on pollution, using nonelection years as the baseline. Since the
outcome variables for the same municipality are very likely to be highly correlated,
I cluster the standard errors at the municipal level.

The theory of the political regulation wave would predict that a strategizing
state governor prioritizes different policies at different junctures during their
office to maximize the chances for their political party to win the subsequent
election. Catering to the prevailing voter preferences, a strategizing state
governor would plausibly promote more infrastructure projects and/or order
laxer environmental regulation, which could inadvertently result in the highest
level of air pollution around election time; that is, β would be positive at
a statistically significant level.

H1 Political pollution wave: The level of pollution peaks in gubernatorial election
years, ceteris paribus.
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As detailed in Chapter 5, in the China case, the gradual increase in air pollution is
attributed solely to regulatory forbearance rather than economic growth. That makes
intuitive sense because the tenure length is highly variable and timing economic
activities, which would require advanced planning, would not be very feasible; in
contrast, regulatory stringency can be adjusted quickly.
What about in Mexico? In most democracies, tenure length is fixed and is known

as a “term.” InMexico, state governors and themayor ofMexico City had fixed terms
of six years, and municipal mayors had fixed terms of three years. Given fixed terms,
politicians can plausibly time their policies strategically for electoral gains. As such,
peak pollution in election years could be the result of economic boom, regulatory
forbearance, or both. For instance, local politicians could signal their competence
and commitment to their constituents’ well-being by building visible infrastructure
projects, such as roads, bridges, and highways, which can generate copious amounts
of pollution.

H2a Economic boom: Peak pollution in gubernatorial election years is the result of ex-
ante strategic economic planning.

It is also possible that politicians could strategically influence the enforcement of
environmental regulations, such as vehicular emissions standards, less strictly
around election time in order to reduce household expenditure like in the anecdote
from Jalisco. It shall be noted that the existence of onemechanism does not preclude
the possibility of the other; the two mechanisms can coexist.

H2b Regulatory forbearance: Regulatory forbearance explains peak pollution in guber-
natorial election years.

Data and Variables

The main dependent variable is the annual average municipal-level PM2.5 concen-
tration. The major sources of PM2.5 – industry, transportation, and construction –
correspond to the types of economic projects that local politicians inMexico tend to
prioritize to appeal to voters. Similar to the China case, the same satellite-derived
PM2.5 dataset is used (van Donkelaar et al. 2015; van Donkelaar et al. 2019).
To assess whether and how the political pollution wave can be explained by

economic factors, I regress gubernatorial election year on a series of dependent variables
related to different dimensions of economic policies. First, I look into the overall level of
economic activities. The lack of high-quality, consistent, and continuous GDP statistics
at the municipal level creates a challenge. I follow Robles, Magaloni, and Calderón
(2013) and use per capita electricity consumption as a proxy. This data is available from
Comisión Federal de Electricidad (www.cfe.mx), Mexico’s state-owned electricity
utility. Second, I refer to per capita vehicle statistics. Although time-series gasoline
and diesel consumption data are not available at the municipal level, per capita car
ownership can be a proxy because there is a general correlation between the level of
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ownership and overall fuel consumption.Car ownership data is fromMexico’s National
Institute of Geography and Statistics (INEGI) (www.inegi.org.mx). Third, I use data on
public investments in infrastructure projects and overallmunicipal spending. Thanks to
data from the INEGI, I refer to the length of federal highways, state highways, and rural
roads as well as per capita investment in housing construction projects.

The key explanatory variable is the gubernatorial election year. Gubernatorial
election dates from 2000 to 2015 were collected from the federal electoral court’s
official records, known as the Tribunal Electoral del Poder Judicial de la Federación
(TEPJF) (www.te.gob.mx).

Finally, the analysis employs a wide range of control variables that could also
influence pollution concentration. They are population and the number of com-
panies in the construction, electricity, and manufacturing sectors. Firm data come
from INEGI’s National Statistical Directory of Economic Units (DENUE) (www
.inegi.org.mx/app/mapa/denue) and are normalized to the number of firms per
100,000 inhabitants for each sector.

Empirical Evidence

The results in Table 7.1 suggest that compared to nonelection years, the gubernator-
ial election year is correlated with a 1.12 μg/m3 increase, or 4.5 percent higher, in the
annual average PM

2.5 concentration, ceteris paribus. An increase of 1.12 μg/m3 is
substantial, because the WHO recommends that the annual average PM2.5 concen-
tration should not exceed 10 μg/m3, and 1.12 μg/m3 is about 11 percent of that
threshold. According to the results from the subsample analysis for urban and

table 7.1 Relationship between gubernatorial election year and satellite-derived
PM2.5 concentration

Log (PM2.5)

All Urban Rural

Election year 0.12***
(0.03)

0.12***
(0.04)

0.10***
(0.01)

Mean log (PM2.5) 2.56 2.83 2.50

Municipality FE Y Y Y
State FE x year FE Y Y Y
Controls Y Y Y
Observations 34,935 5,250 29,685

Sources: TEPJF; INEGI; van Donkelaar et al. 2015; van Donkelaar et al. 2019.
Note: Clustered standard errors appear in parentheses.
* indicates significance at the 10% level.
** indicates significance at the 5% level.
*** indicates significance at the 1% level.

100 Conclusion: Rethinking Local Governance and Accountability

https://doi.org/10.1017/9781009103664 Published online by Cambridge University Press

http://www.inegi.org.mx
http://www.te.gob.mx
http://www.inegi.org.mx/app/mapa/denue
http://www.inegi.org.mx/app/mapa/denue
https://doi.org/10.1017/9781009103664


rural municipalities, the electoral effect appears to be stronger in urban than in rural
areas.
I next turn to assessing the relationship between gubernatorial election year and

private forms of consumption that reflect some aspects of economic development,
namely, vehicle ownership and electricity consumption. The results in Table 7.2
suggest no positive relationship, meaning that neither vehicle ownership nor elec-
tricity consumption is likely to have been responsible for the peak in PM2.5 pollution
in state-level election years.
To further explore whether public projects and spending, which generate both

economic growth and air pollution, could explain the political pollution wave,
I conduct similar regression analyses, using investments in road and housing and
municipal spending as the outcome variables. All five outcome measures are normal-
ized by the population size of the municipality. The results in Table 7.3 suggest that
the association between the timing of gubernatorial elections and public investments
and expenditure is statistically insignificant across models, providing further evidence
that the political pollution wave was unlikely the result of economic expansion.37

Since granular data on environmental enforcement is unavailable for the muni-
cipal level, a direct examination of the association between election year and
enforcement efforts is not possible. However, I contend that regulatory forbearance
is the most likely candidate to account for the political regulation wave. As men-
tioned in earlier chapters, pollution is the result of two major conduits: economic

table 7.2 Relationship between gubernatorial election year
and per capita vehicle ownership and per capita electricity
consumption

Vehicles Electricity

Election year −0.14***
(0.02)

−1.10
(0.86)

Municipality FE Y Y
State FE x year FE Y Y
Controls Y Y
Observations 29,211 26,533

Sources: TEPJF; Comisión Federal de Electricidad; INEGI.
Note: Clustered standard errors appear in parentheses.
* indicates significance at the 10% level.
** indicates significance at the 5% level.
*** indicates significance at the 1% level.

37 This does not suggest that political business or budget cycles do not exist in Mexico. Such cycles are
well documented at the federal level (Coutino 2017). The argument here implies that these cycles
work differently at the local level and may not manifest in the types of observational data used in the
analysis here.
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growth and environmental regulation (Ringquist 1993). Results exhibited in
Tables 7.2 and 7.3 suggest that the economic pathway that may produce PM2.5

pollution is highly unlikely, making regulatory forbearance the mechanism to
explain the political pollution wave.

The finding of regulatory forbearance as the primary mechanism to explain
political pollution waves in Mexico is akin to China’s. The difference is that tenure
length is flexible in China but fixed in Mexico. In the presence of fixed terms, it is
possible to time economic activities strategically, but why did state governors in
Mexico opt for regulatory forbearance over an economic boom? Likely because
changing regulatory stringency can involve fewer actors, is more straightforward to
implement, and is likely more palpable to a larger segment of the population than
trying to induce actual changes in economic outcomes. For instance, most families
own cars. The convenience of not having to go through frequent smog checks and
saving money that would otherwise be spent on pollution treatment would make
many voters happy. As a result, they would bemore approving of the political party of
the incumbent governor.

7.1.4 The Tradeoffs of Political Pollution Waves in Mexico

Creating a political pollution wave entails both social costs and benefits, creating
complex tradeoffs. The main social benefit is protecting household finances.
Families can be spared fines when they are not compliant with emissions standards,
and factory owners can save on pollution treatment. On the other hand, the less
perceivable air pollution can bring substantial health consequences for inhabitants.
To assess the extent of the human costs, I follow a similar approach as in the China

table 7.3 Relationship between gubernatorial election year and public investments
and expenditure

Federal road State road Rural road Housing Spending

Election year −0.17
(0.16)

0.16
(0.30)

−0.96
(0.65)

−123.92
(547.54)

−973.10
(721.68)

Municipality FE Y Y Y Y Y
State FE x year FE Y Y Y Y Y
Controls Y Y Y Y Y
Observations 22,401 21,423 21,312 29,312 30,648

Sources: TEPJF; INEGI.
Note: clustered standard errors appear in parentheses.
* indicates significance at the 10% level.
** indicates significance at the 5% level.
*** indicates significance at the 1% level.

102 Conclusion: Rethinking Local Governance and Accountability

https://doi.org/10.1017/9781009103664 Published online by Cambridge University Press

https://doi.org/10.1017/9781009103664


case and seek to construct a credible counterfactual for pollution levels in the
absence of gubernatorial elections. I presume that the counterfactual level of pollu-
tion in gubernatorial election years is the average of actual pollution levels in
nonelection years. The average difference between the actual and the counterfac-
tual PM2.5 concentration, from Table 7.1, is 1.12 μg/m3 in gubernatorial election
years. Based on the results shown in Table 7.4, the election year was on average
associated with an 8.33 percent increase in mortality from the increase in PM2.5

alone.

7.2 SUMMARY AND IMPLICATIONS

7.2.1 Summary of Results

Regulatory governance operates in two primary modes: regular activities and
campaigns. According to Max Weber’s seminal work on bureaucracy, regular
activities in bureaucratic agencies are carried out as official duties. The rule-
bound authority to pursue these duties is distributed in a stable way. By contrast,
top-down implementation campaigns are usually short-lived, disruptive of regular
activities, tough in sanctioning, and demanding in the mobilization of high levels
of resources and attention, making them quite effective at achieving results in
a short time. These characteristics of campaigns give rise to the conventional
wisdom that campaigns are the main political driver of local policy waves at the
implementation stage.
The perspective advanced in this book diverges sharply from many of the existing

works on top-down, campaign-style policy implementation. The book challenges
the assumption that regular, Weberian-style regulation delivers consistent policy
outcomes and that local policy waves result from campaign-style regulation. It seeks
to tackle two interrelated puzzles in public policy. Can local bureaucratic enforce-
ment activities also generate local policy waves? If so, how?
In the first empirical case study, I draw on evidence from a policy shift in China to

control SO
2
emissions during the 10th FYP (2001–5) and the 11th FYP (2006–10), the

latter of which made reduction targets binding. Based on evidence from prefectures

table 7.4 Estimated premature deaths due to election-induced PM2.5 emissions based
on satellite-derived measures in the gubernatorial election year

Sample Counterfactual mortality Actual mortality Percentage increase (%)

All municipalities 35,345 38,290 8.33

Sources:WHO 2004; Wu et al. 2017; van Donkelaar et al. 2015; van Donkelaar 2019; INEGI; coefficient
estimate from my regression analyses.
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that received high reduction targets, I document a gradual relaxation of industrial
regulation during the top prefectural leaders’ tenure during 2001–5, as the leaders
gradually prioritized other, more “critical” goals such as stability and growth to
maximize their career payoffs. The regulatory pattern became much more consist-
ent during a given tenure over the 2006–10 period, approximating Weberian-style
regular enforcement. Both official and satellite-based statistics concur on these
trends.

In the second empirical case study, I use satellite-derived and official monitor-
based readings of PM

2.5 concentrations. PM2.5 has diverse emissions sources span-
ning several sectors and complex formation processes. Even until the time of this
writing, scientists are still discovering new and unexpected sources of PM

2.5 (Xing
et al. 2020). The difficulty of effectively managing PM2.5 creates much more
ambiguity for local regulators. During 2000–10, before reduction targets of the
pollutant became binding, I find that top local leaders were incentivized to increas-
ingly order laxer regulation during their tenures, which generated copious amounts
of byproduct PM2.5 pollution. During 2013–17 under the Clean Air Action Plan,
political pollution waves continued in both treated and untreated prefectures,
though officially reported local monitor readings seem to suggest much-attenuated
pollution waves in treated prefectures. Furthermore, the strength of the pollution
waves is positively correlated with the lack of connection between the prefectural
party secretary and their direct superior.

In the third empirical case study, I shift the regional focus to Mexico to demon-
strate that the political regulation wave is also observed in democratic contexts under
the scope conditions of the theory. Based on empirical data from Mexican munici-
palities between 2000 and 2015, I identify a statistically significant PM2.5 pollution
peak in gubernatorial election years compared to nonelection years. This increment
is substantial because it is equivalent to about 11 percent of the annual average
concentration threshold set by theWHO. Based on a very conservative estimate, that
increment in PM

2.5 induces an 8.33 percent increase inmortality from PM
2.5 alone –

not accounting for the mortality consequences of the synergistic effects of PM2.5 and
other pollutants like SO

2
. All of this shows that the political pollution wave in

Mexico results from regulatory forbearance, rather than economic growth – the
same as the China case.

7.2.2 Implications and Contributions: Narrow and Broad

Theoretical Implications

Theoretically, the book illuminates a new driver of local policy waves by showing how
local political incentives can shape policy outcomes in plausibly predictive ways,
reflected in both reported statistics and actual implementation. Such incentive-based
local political regulation waves exist independently of top-down implementation
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campaigns, the latter of which have been extensively theorized and documented as the
drivers of local policy waves.
What do these findings on local governance imply about political accountability

across regimes? The local leader or politician’s strategic prioritization of policy goals
may affect political accountability by inducing political superiors or voters to make
decisions based on performance indicators at crucial times (i.e., toward the end of
their term or tenure). While political promotion and election schemes are designed
to select the good and competent types, the political regulation waves fostered by
strategizing local leaders or politicians suggest that the types that end up being
advanced by the existing political selection institutions are not necessarily those who
are the most public interest minded.
Findings in this book also offer new insights into the study of a regime-based

dichotomy between democracies and autocracies in public goods provision. Public
goods provision is a critical component of good governance. Existing works have
theorized extensively that in democracies, where power is more evenly distributed
across groups, more spending is devoted to public goods than in autocracies
(McGuire and Olson 1996; Niskanen 1997; Lake and Baum 2001; Bueno de
Mesquita et al. 2003; Deacon 2009; Hamman, Weber, and Woon 2011). However,
findings from the Mexico case suggest that electoral responsiveness can reduce one
critical type of public goods provision – air quality – around election time and that
democracies and autocracies may not be that different in providing that specific
public good. Part of the reason stems from a lack of voter awareness of the negative
health effects of poor air quality. This finding joins a thin pile of works that report
null effects of regime type on public goods provision (Lott 1999; Mulligan, Gil, and
Sala-I-Martin 2004).
Furthermore, findings in the book provide new insights into the conditions

under which the right incentives can contribute to public goods provision.
Existing literature suggests that politicians/political leaders and bureaucrats
coproduce public goods; politicians/political leaders allocate funds, and bureau-
crats use those funds to produce public goods. Thus, the quality of public goods
provision would hinge upon politicians’ or leaders’ competence in making things
happen – which would require effective monitoring of bureaucrats – and also
bureaucratic quality in effectively and efficiently delivering public goods.
However, the results from this book suggest that while those factors are critical,
the characteristics of a particular public good also matter. Clean air is a critical
type of public good that one cannot live well without, and it requires the absence
or low concentration of different types of air pollutants. A caveat is that the
regulation of different air pollutants involves dealing with varying levels of
ambiguity. For pollutants like PM2.5 that carry a relatively high level of ambiguity
and are therefore difficult to regulate, the provision of clean air can be jeopard-
ized even when politicians/leaders and bureaucrats are presented with the right
incentives and adequate monitoring.
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Empirical Implications: Environmental Policy Implementation in China

and Beyond

Using more advanced pollution data that became available recently, the empirical
findings provide new insights into environmental policy implementation in China
in three regards, which can plausibly be extrapolated to broader contexts under
scope conditions of the theory. First, the results suggest that environmental policies
are not always sacrificed at the altar of economic development, and that this is true
even when the economy and stability are principal objectives. Instead, as the
evidence shows, local leaders implemented environmental policies relatively well
early on in their tenure.

Second, the findings challenge the usual claim that poor environmental policy
implementation reflects a lack of funding and state capacity to regulate. Instead,
results in this book suggest that even when there are sufficient resources and capacity
to control pollution, strategizing local leaders may opt for laxer regulation of pollu-
tion. In China, local leaders extended such forbearance to achieve economic and
stability goals when both were top priorities. In Mexico, the aim was to protect
household finances, as was the case in China.

Third, this book demonstrates that systematic changes in environmental quality
over time is influenced by changes in regulatory stringency rather than economic
growth. When regulation is relaxed, polluters may resort to consuming dirtier fuels
or halting their pollution treatment facilities, resulting in more pollutant emissions
per unit of economic output or consumption. Hence, the political pollution wave is
not the by-product of the political business cycle; instead, it originates from strategic
regulatory forbearance.

Empirical Implications: Central-Local Relations, Without the Principal-Agent

Dilemma

With regard to the study of Chinese politics, this book makes the first comprehensive
effort in the subdiscipline to highlight and document the dynamic nature and
temporal patterns of local political behavior in the pursuit of multiple goals under
nomenklatura control. This book calls into question the current assumption about
local implementation in only one policy area – be it full or minimal – by studying
a multigoal scenario where there is a systematic trend in and range of implementation
over time.While existing works have documented the static fact that political behavior
alters with changing incentives (van Rooij et al. 2017; Zhang 2017), this book shows that
in the pursuit ofmultiple policy goals strategic local leaders change their prioritization
over time to augment their prospects for career advancement. Such political behavior
is rewarded by their superiors, indicating that it is not a misaligned principal-agent
scenario. This finding reminds China scholars to consider this timing factor in
interpreting the level of implementation at the local level.

In contrast to the vast existing literature on central-local relations in Chinese
politics that argue a principal-agent dilemma exists, the political regulation wave
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represents a case where political superiors and subordinates share aligned prefer-
ences. A rich and important literature almost invariably employs the principal-agent
framework to discuss agent compliance under nomenklatura. Many argue that cadre
evaluations are effective at weeding out problematic agents who overtly defy rules
and expectations, just like government agencies in the USA use security checks to
screen out prospective employees who may cause problems if hired (Huang 1996;
Landry 2008; Oi 1989, 1999). Nevertheless, scholars have pointed out the inefficacy
of nomenklatura in controlling agent behavior when the agent complies at or just
above the minimal level without disobeying the principal openly and attracting
negative attention (Oi 1989, 1992, 1999). The assumptions are that there is
a misalignment of interests between the principal and the agent and that informa-
tion asymmetry exists, contributing to policy distortion on the ground. However, the
phenomenon of the political regulation wave analyzed in the book suggests that the
preference gap between the political superiors and their subordinates may be
considerably narrower than previously thought. The results show that the subordin-
ate caters to their superior’s preferences by creating a political regulation wave to
demonstrate their control of their localities and their ability to make gradual
improvements in critical policy areas.

Normative Implications

The political pollution wave bears significant normative implications and entails
difficult tradeoffs. It raises new questions about local governance and political
accountability in autocracies and democracies alike. Several scholars have ques-
tioned politicians’ accountability in democracies in cases such as the political
business and budget cycles. Such studies suggest that those advanced by the selec-
tion scheme may have their own self-interest, rather than the public interest, in
mind. The study of political selection yields more significant normative conse-
quences in authoritarian regimes, where local leaders are more powerful and less
constrained than their counterparts in democracies. The documentation of
a political regulation wave provides a prime example of when the zeal for high-
level compliance in the most critical policy areas can yield enormous welfare
consequences. When regulation is relaxed, the gains in (reported) economic pros-
perity and job stability are offset by excessive air pollution that kills and harms many
people. When regulations are more stringently implemented, local governments
shut down factories in large numbers, leaving many workers who are breadwinners
for their households unemployed and unable to pay off mortgages. Cleaner air does
not necessarily make the residents better off. Local leaders’ rush to please their
superiors can bring about some desirable outcomes but can also unintentionally
threaten the livelihoods of millions of people.
Is it better to have a political environmental protection wave or a political pollu-

tion wave? I believe neither is necessarily better, as each entails a set of hard
tradeoffs. As documented in Chapter 6, while beneficial for the economy and job
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security, having a political pollution wavemay be muchmore lethal than not having
one. Based on a very conservative estimation, the last year in a prefectural party
secretary’s tenure in China may be associated with a 0.42 percent increase in
mortality due to PM

2.5 pollution alone, compared to one plausible counterfactual.
In Mexico, the political pollution wave is associated with at least an 8.33 percent
increase in premature deaths from additional PM2.5 pollution alone. On the other
hand, a political environmental protection wave can be valuable and perilous at the
same time. A beautiful blue sky bodes well for respiratory, cardiovascular, and
emotional health. Compared to one plausible counterfactual, the avoided mortality
for prefectures under the mandated PM2.5 reduction policy in China could reach
0.49 percent. However, heavy-handed regulation of factories and households means
that workers are stripped of their jobs and income; factory managers incur tremen-
dous financial and resource losses; and families freeze through cold winters without
heating furnaces.

Contributions to Interdisciplinary Environmental Studies

Finally, this book contributes to environmental studies by illuminating a new,
critical dimension of environmental policy implementation. Specifically, it docu-
ments systematic temporal variation that is explained by local political incentives.

Methodologically, the book showcases the application of remote sensing, atmos-
pheric modeling, and the geographic information system (GIS) in generating
granular and large-scale pollution and economic measures. It also demonstrates
the application of a box model and transboundary pollution transportation matrices
to understanding pollution spillover effects – arguably the first of its kind in social
sciences research.

7.3 POLICY RECOMMENDATIONS AND THE FUTURE

OF ENVIRONMENTAL GOVERNANCE

7.3.1 Policy Recommendations

Political regulation waves can involve two types of inconsistencies: (1) inconsistency
in regulatory stringency over time within the same tenure (i.e., within the wave) and
(2) inconsistency in regulatory stringency across different tenures (i.e., between
waves). As in the case of a political pollution wave, regulation is relatively strict
early on and becomes relaxed gradually over time. Thus, political pollution waves
are inconsistent both within and between waves. While having consistency within
a wave, a political environmental protection wave can still differ from the preceding
and succeeding waves. The ideal type of implementation, in the Weberian sense,
should be free of such inconsistencies.

No single policy reform can completely prevent political regulation waves and
maintain political accountability once and for all. However, fostering a bureaucracy
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(largely) insulated from political influence and fruitful collaboration between natural
and social scientists can help.

Toward a More Insulated Bureaucracy

Weakening the first scope condition of the theory of the political regulation wave –
that local leaders or politicians enjoy discretion and control over the bureaucracy –
can help minimize inconsistencies within and between waves. On this, it is important
to recognize that decentralization and local discretionary power are good because
local actors can be more empowered to use their superior local knowledge to design
suitable local development strategies (Hayek 1945). Thus, a promising solution is to
shield regulatory bureaucracies from political control, so as to bemore consistent with
the Weberian ideal of an impenetrable bureaucracy.
With the decoupling of local political influence and local bureaucracies, upper-level

bureaucracies can monitor subordinate bureaucracies in the same vertical system. The
verticalization of environmental management and monitoring systems will, in theory,
make environmental enforcement teams on the ground answerable only to their
principals within the vertical system, thereby shielding them from the pressure of
local leaders who may have a different set of priorities. Fortunately, such reforms are
taking shape. At the 5th Plenumof the 18th PartyCongress inOctober 2015, President Xi
Jinping vowed sweeping changes to the nation’s environmental management and
monitoring system. To make environmental supervision more independent, Xi backed
vertical management to alleviate the two-principals-one-agent problem – to be tested
and implemented gradually across the country in the following five years (Xinhua 2015).
In September 2016, the General Office of the Central Committee and the General
Office of the StateCouncil (2016) jointly issued theGuidelines on the Pilot Program for
the Vertical Management Reform of Environmental Monitoring, Inspection, and Law
Enforcement below the Provincial Level (关于省以下环保机构监测监察执法垂直

管理制度改革试点工作的指导意见). Under the guidelines, the prefectural-level
EPB is to be primarily under the management of the provincial EPB, including in
budget allocation; however, it is still to be under the management of the prefectural
government, though to a lesser extent than before the reform. County-level EPBs are to
become subbureaus of prefectural-level EPBs, thus coming under the direct manage-
ment of the latter. These measures bring the EPBs closer to becoming Weberian
environmental regulatory bureaucracies and have the potential to substantially weaken
the top prefectural leadership’s ability to influence regulatory stringency.

Synthesizing the Expertise from the Natural and the Social Sciences

In addition to making the bureaucracy more Weberian, the regulatory activities of
bureaucracies can hardly be efficient if the level of ambiguity is high, as is the case in
controlling PM

2.5. I contend that bridging knowledge from the natural and the social
sciences can help. After PM2.5 was assigned binding reduction targets, localities in
China expressed strong determination to meet the targets, and their drastic measures to
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contain PM2.5 were well-documented. The continuation of political pollution waves
was much more likely due to a lack of regulatory effectiveness than a lack of regulatory
effort. Policy ambiguity is manifested in the goals or themeans (Matland 1995, 157). For
PM

2.5 pollution reduction, the goal to reduce PM
2.5 concentration by a specified

percentage was unambiguous. However, themeans to achieving that can be ambiguous
because PM2.5 is generated from fuel burning and chemical reactions that span
numerous sectors.

Researchers and practitioners are still gradually uncovering new contributors to
PM

2.5. Between September 2020 and March 2021, seventeen major haze incidents
occurred in northern China, and it all happened despite having in place the world’s
strictest emissions standards for coal-fired power-generating units, massive coal-to-gas
transformations, and frequent halting or restriction of production. While the northern
economy suffered tremendously as a result, why did large-scale haze still occur?
A recent study finds that water vapor (H2O) from combustion and desulfurization can
also contribute to the formation of secondary aerosols (Xing et al. 2020). Furthermore, at
a September 2020 State Council meeting convened by Premier Li Keqiang, scientists
also attributed the overuse of NH3 in treating and achieving ultralow emissions of NOx

as a cause for haze. The inconvenient fact, and unintended consequence, is that while
NOx, a precursor to PM2.5, is reduced, excessNH3, also a precursor, is emitted.Given its
alkalinity, NH

3
reacts with acid-forming compounds like SO

2
and NOx to form

particulates containing ammonium sulfate [(NH4)2SO4] and ammonium nitrate
(NH

4
NO

3
) (Kirkby et al. 2011). The process is illustrated in Figure 7.2.

NH3 + NH4NO3 PM2.5

(NH4)2SO4

 H2OH2O
SO2

NOx

VOC

figure 7.2 Schematic diagram showing the formation of PM2.5 from NH3, water vapor,
and other air pollutants. Adapted from Gu et al. (2014).
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Without detailed information about the concrete sources of PM2.5 and their
emissions patterns, both spatially and temporarily, which differ from locality to
locality, PM2.5 reduction can be tricky, and efforts made in good faith like the
overuse of NH

3
to treat NOx can sometimes yield unintended consequences and

prove counterproductive. This calls for more frequent and more engaged collabor-
ation between natural and social scientists to reduce regulatory ambiguity and
design locally tailored strategies to effectively reduce pollutants like PM2.5 whose
emissions and formations are challenging to manage. Atmospheric modelers could
help better identify the sources of PM

2.5 for each locality, which could aid local
leaders in ordering regulation of targeted sectors at the right time of the day and at
strategically critical times, especially when a prefectural party secretary is further
along in their tenure, to prevent future pollution waves.

7.3.2 The Future of Environmental Governance

The existence of political regulation waves reveals that local politicians or leaders are
apt to adjust their regulatory policies to gratify the preferences of their constituencies
or political superiors under scope conditions. That can be good news for the global
combat against climate change. As of the time of writing, a series of countries across
the globe have declared their goals to achieve net-zero carbon emissions in the
coming decades, including the largest emitter – China. Speaking to the United
Nations General Assembly in New York in September 2020, President Xi
Jinping declared that China would peak its carbon emissions by 2030 and achieve
carbon neutrality by 2060 – a pledge widely considered the most ambitious of any
country by this writing (UN 2020).
What lessons can China’s experience with containing SO

2 and PM2.5 offer to its
ongoing efforts to curb carbon emissions? On the bright side, the nomenklatura sys-
tem will likely once again prove useful in incentivizing local leaders to take action to
achieve national goals. China has already recognized the synergistic effects of
reducing carbon emissions and air pollution, so local climate actions can be built
on top of the existing war on air pollution efforts. However, for local efforts to be
effective, it is critical to reduce ambiguity in two forms – the ambiguity of goals and
the ambiguity of means. First, integrating climate goals into short-term plans and
clearly assigning concrete responsibility can set up the desired incentive structure for
local leaders and reduce the ambiguity of goals for individual actors. Second,
reducing the ambiguity of means would require clearly stipulated procedures and
methodologies in inventorying carbon emissions, specifying how reduction happens
for individual sectors, and having accountability mechanisms.38

In conclusion, we may recognize that the political regulation wave theory
can apply beyond the topic of air pollution regulation. It plausibly explains

38 For explanation of these points in greater detail, see Shen 2021b.
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a much broader range of policy issues in a variety of geographies under scope
conditions. Future research can apply the theory to explain patterns in
implementing regulatory policy in areas like food and drug safety in decen-
tralized political systems where political influence permeates bureaucratic
activities. These will be worthwhile efforts, as clean air, safe food, and
medication, among other public policy topics, concern the quality of our
everyday life.
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a CODING PROCEDURE FOR ROTATION OUTCOME

The criteria for coding turnover outcomes strictly follow official specifications,
which I extracted and synthesized into a coding manual. The primary adminis-
trative levels of concern are vice ministerial/provincial, departmental/prefectural,
and deputy departmental/prefectural. Moving from a less prominent prefecture
to a more prominent one – especially the provincial capital – while holding
the same administrative title is considered a promotion. Rotating to head the
provincial Organization Department or the Development & Reform Commission
provides a promising path for rising further, and thus it is regarded as a promo-
tion. In contrast, moving to the provincial Department of Environmental
Protection is usually negative, and therefore is coded as a demotion (Interview
0715CD03). In coding demotion, cases of retirement, death, violation of party
discipline (e.g., corruption, bribery), change in a career path (e.g., entrance into
business) are excluded because they do not reflect demotion based on perform-
ance. In other words, a demotion is characterized by a political leader’s down-
grading to a lower rung of the political administrative ladder due to unsatisfactory
performance.

To ensure integrity, my research assistants and I performed coding independently
for the entire dataset, and the results were subsequently cross-checked for consist-
ency. In rare cases where we coded differently, we discussed our respective reasoning
and made decisions that would be consistent across the entire dataset.

To identify the determinants of tenure length, I identify fifteen performance related
and personal characteristics that may have an influence. The performance-based
measures are GDP, nighttime luminosity, and air pollution. Personal characteristics
include a political connection with the provincial party secretary (being from the same
prefecture, having gone to the same college, or having worked at the same work unit at
the same time), gender, age, ethnicity, education level, working in one’s home
prefecture, the first time being a prefectural party secretary, prior work experience in
the prefecture, trained as an economist, and trained as an engineer. I performed a best
subset selection to determine a subset of variables that collectively would explain the
most variation in tenure length. I also regressed all of the fifteen variables on tenure
lengths. The results are presented in Table A1.
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table a1 The relationship between performance-based and personal characteristics
and tenure length

Tenure length (years)

Log (GDP) 0.12
(0.37)

Nighttime luminosity 0.01
(0.02)

0.02
(0.02)

PM
2.5 0.01

(0.01)
0.01
(0.01)

NO2 −1.06
(0.98)

−0.78
(0.93)

Political connection 0.08
(0.23)

Ethnic minority −0.06
(0.48)

Female −1.08***
(0.29)

−1.07***
(0.32)

Age 0.00
(0.02)

0.02
(0.03)

Highest degree: college −0.35
(0.63)

−0.72
(0.64)

Highest degree: master’s 0.01
(0.63)

−0.25
(0.64)

Highest degree: Ph.D. 0.23
(0.67)

−0.26
(0.69)

Serving in hometown −0.84*
(0.37)

−0.52
(0.36)

First-time prefectural party secretary 0.48
(0.28)

1.14***
(0.26)

Number of years working in the prefecture before current position −0.00
(0.01)

−0.02
(0.01)

Having attended the Central Party School −0.46*
(0.21)

−0.49*
(0.22)

Economist −0.47
(0.38)

−0.34
(0.39)

Engineer 0.15
(0.41)

0.26
(0.42)

Prefectures 220 193

Observations 1,247 1,098

Sources: Prefectural Yearbooks; www.people.com.cn; www.xinhuanet.com,
Notes: Statistics are rounded to the second decimal place. Standard errors in the parentheses are clustered
at the prefecture level.
* p < 0.05
** p < 0.01
*** p < 0.001
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b SO2, NO2, AND PROXIES FOR SO2 REGULATORY STRINGENCY

The annual average SO2 planetary boundary layer (PBL) concentration statistics
were aggregated from daily observations of the ozone monitoring instrument (OMI)
on NASA’s Aura satellite. Its consistent spatial and temporal coverage from
October 1, 2004, until the present, allows for the study of anthropogenic emissions
on local scales. I use the OMSO2e product with 0.25-degree latitude/longitude grids
(Krotkov, Li, and Leonard 2015).

SO
2
is an atmospheric trace gas generated from both natural and anthropogenic

sources. SO2 is produced from volcanic eruptions and anthropogenic emissions,
such as the burning of sulfur-contaminated fossil fuels. Volcanic SO2 often enters
the atmosphere at high altitudes above the PBL, while anthropogenic SO2 is
mainly in or slightly above the PBL. SO2 in the PBL has a short lifespan (less
than one day during the warm season) and is concentrated near its emissions
sources (Krotkov et al. 2016, 4606). Hence, satellite-derived SO2 concentration in
the PBL is reflective of the level of local emissions. This is corroborated by the
result from a Pearson correlation, showing that the two quantities are highly
correlated (Figure B1).

The annual average NO2 cloud-screened tropospheric column statistics were
aggregated from daily observations of the OMI on NASA’s Aura satellite. Daily
coverage spans from October 1, 2004, until the present. I use the OMNO2d product
with 0.25-degree latitude/longitude grids (Krotkov 2013).

figure b1 Pearson correlation between official SO2 emissions and satellite-derived SO2

concentration statistics. City Statistical Yearbooks; Krotkov, Li, and Leonard 2015.
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Similar to SO2, NO2 is an atmospheric trace gas that has a short lifetime (less than
one day during the warm season) and is concentrated near the source of its emission
(Krotkov et al. 2016, 4606). Hence, satellite-derived NO2 concentration in the
troposphere is reflective of the level of local emissions.
The dominant emissions sources of NO2 in China are the power, industrial, and

transportation sectors (Liu et al. 2017). The ratio of NO2 to SO2 concentrations from
the industrial sector reflects, to some extent, the relative operation of NO2 scrubbers
vis-à-vis that of SO2 scrubbers. Since NO2 was not a criteria air pollution but SO2

was, regulation by EPBs would center on the installment and operation of SO
2

scrubbers. NO2 and SO2 concentration data share the same measurement unit.
Hence the ratio of NO

2
to SO

2
concentrations proxies the stringency of environ-

mental regulation.

Appendix 117

https://doi.org/10.1017/9781009103664 Published online by Cambridge University Press

https://doi.org/10.1017/9781009103664


c PM2.5 CONCENTRATION AND INTERJURISDICTIONAL

TRANSPORTATION

The team of van Donkelaar et al. (2015) developed a technique to map global
ground-level PM

2.5 concentrations by combining three PM
2.5 sources from

MODIS, MISR, and SeaWiFS satellite instruments and estimating annual surface-
based PM

2.5 concentration level at around 10 km x 10 km. For each of the three PM
2.5

sources, van Donkelaar et al. (2015) related total column AOD retrievals to near-
ground PM

2.5 via the GEOS-Chem chemical transport model to exemplify local
aerosol optical properties and vertical profiles. Their results yield significant agree-
ment (goodness of fit r = 0.81) with ground-based measurements outside North
America and Europe. Annual average, surface-level PM2.5 concentration estimates
at the prefectural level are extracted between 2000 and 2010, covering periods under
the 10th FYP (2001–5) and the 11th FYP (2006–10), and between 2013 and 2017,
covering the first phase of the Clean Air Action Plan.

To my knowledge, there has not yet been any published and reliable model that
predicts the amount or percentage of PM2.5 transported across regions that are as small

table c1 Percentages of provincial
PM2.5 that came from within the prov-
ince, 2010 and 2015 compared

Province 2010 2015

Anhui 58 56

Fujian 59 52

Gansu 67 66

Guangdong 65 63

Guizhou 63 62

Hebei 64 62

Heilongjiang 80 73

Henan 63 61

Hubei 58 56

Hunan 61 59

Jiangsu 50 59

Jiangxi 52 53

Jilin 52 61

Liaoning 67 67

Shaanxi 69 68

Shandong 59 63

Shanxi 69 67

Sichuan 72 66

Zhejiang 52 54

Sources: Xue et al. 2014; Li 2016.
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as prefectures. The conventional practice of taking the average of pollution levels in all
surrounding jurisdictions is far from ideal because if the wind blows in a prevailing
direction, the given jurisdiction downwind receives most of its outside pollution from
the upwind jurisdiction. The National Oceanic and Atmospheric Administration
(NOAA) maintains a global database that provides hourly observations of wind speed
and direction at select stations (e.g., airports). However, those select stations in China
tend to be clustered in a few spots, but scattered in other regions. Because of this, the
usual spatial interpolation techniques, such as kriging, will not produce reliable
estimations for most areas where stations are sparse. However, I thought of another way.
The MEP in China utilizes a transport matrix of PM2.5 and its chemical pre-

cursors to estimate interprovincial transportation of PM
2.5 (Xue et al. 2014). Based on

the results for 2010 and 2015 when the data were made publicly accessible, the
percentages of PM2.5 that came from within the province for any given region for
both years were very similar (Li 2016).
Assuming that it is also true that the percentages of PM2.5 from outside the

jurisdiction are also close to being constant at the prefectural level, it can be
deduced that wind spillover effects may affect the magnitude but not the statistical
significance of the regression results. The measured pollution is the sum of all flows-
in minus the sum of all flows-out in the box model in Figure C1.

w ¼ xþ y� z

We know from Table C1 that
w ¼ a � y
y ¼ 1

a � w;
where a approximates a constant. Therefore, y is equally proportional to w from year
to year. While the wind spillover effects may influence the magnitude of the results,
given the scaling a, they may not affect the statistical significance of the results.

x

y

Pollution from
other jurisdictions

Pollution to other
jurisdictionsPollution

produced inside
the jurisdiction

z

figure c1 Box model that indicates the inflows and outflows in a given jurisdiction
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d CAUSAL MEDIATION ANALYSIS: GROWTH VERSUS REGULATION

The causal mediation analysis approach circumvents the challenge of measuring
pollution regulation.39 Specifically, I perform a causal mediation analysis, where the
treatment is a binary variable indicating whether an observation falls in the last year
of a tenure and the outcome is average annual PM2.5 level. As shown in Figure D1,
there are two pathways through which being in the last year in office can affect the
average yearly PM2.5 level. Being in the last year can affect pollution indirectly via
the economic growth pathway, where nighttime luminosity is a mediator. Being in
the last year also has a direct effect via environmental regulation. Economic growth
and environmental regulation are the two major human activities that influence
pollution levels (Ringquist 1993). The direct and indirect effects of the treatment
in prefecture i in year t is measured per Eqs. (D1) and (D2). The sign and magnitude
of the average direct effect (ADE), the average causal mediation effects (ACME),
and the total effect will help us understand the effects of these two mechanisms.

ζ iðtÞ ¼ PMi

�
1;GDPiðtÞ

�
� PMi

�
0;GDPiðtÞ

�
ðD1Þ

δiðtÞ ¼ PMi

�
t;GDPið1Þ

�
� PMi

�
t;GDPið0Þ

�
ðD2Þ

Table D1 presents the results for ADE, ACME, and the total effect from the causal
mediation analysis, where the dummy variable, “last year,” is the treatment, and
luminosity is the mediator.40 ACMEmeasures the effect of the luminosity-mediated
pathway while ADE measures the residual effect, which in this context is mostly the

Growth

Last year PM2.5
Regulation

Luminosity

figure d1 Causal mediation analysis of the effect of last year on the PM2.5 level

39 Precise measurements of regulatory stringency can be extremely challenging to create. The conven-
tional practice is to use the pollution discharge levy rate as a proxy. However, actual pollution
regulation stringency is nearly impossible to determine, and it may differ significantly from what is
written on paper in a country like China. Hence, I pursue a causal mediation analysis for insights into
this question.

40 Since the treatment has to be binary in causal mediation analysis, the setup here is different from the
specification in the main equation.
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effect of environmental regulation, on PM
2.5.

41 As we can see, the ADE and the total
effect bear positive signs while that for ACME is significantly negative, creating
a situation of “inconsistent mediation.” Hence, the positive effect the treatment has
on the outcome is entirely due to the direct mechanism of relaxing environmental
regulation.

table d1 Summary of results from the mediation analysis based on observations
from 2000–10

Treatment Mediator
ADE
(95% CI)

ACME
(95% CI)

Total effect
(95% CI)

Last year Luminosity 0.39
(-0.13, 0.90)

-0.12**
(-0.18, -0.05)

0.28
(-0.24, 0.79)

Sources: Prefectural Yearbooks; NOAA 2015; van Donkelaar et al. 2015; van Donkelaar et al. 2019.
Notes: Statistics are rounded to the second decimal place. 95% confidence intervals appear in parentheses
under estimates of the average effects.
* p < 0.05
** p < 0.01
*** p < 0.001

41 The causal mediation approach assumes sequential ignorability (i.e., no additional channel that
interacts with the specified mediator). Since this assumption is untestable but likely, a sensitivity
analysis can provide information about how reliable the results are. However, in this particular setting,
a sensitivity analysis cannot be implemented due to a computational singularity in the system, and this
cannot be solved by removing certain variables. Future research focusing on a later period whenmore
data becomes available can probe more deeply into the extent to which regulatory forbearance
contributes to waves of pollution, using causal mediation or another appropriate method.
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Latinobarómetro. 2018. Latinobarómetro Corporation. www.latinobarometro.org.
Lelieveld, Jos, Andrea Pozzer, Ulrich Pöschl, Mohammed Fnais, Andy Haines, and
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