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Abstract: Chinese local leaders’ behaviors are driven by a career incentive structure centered 

on a cadre evaluation system in which those who deliver better performances are more likely 

to be promoted. Rational local leaders, therefore, should signal competence when their 

superiors actively collect evidence to evaluate their performances: in the Chinese context, 

these are years leading to the end of the term of a local leader. Lessening environmental 

regulations to reduce local industries’ production costs and/or attract firms from other 

jurisdictions, we argue, are among the policy instruments used by local leaders at the end of 

their current tenure to create better economic performances in order to increase the chances 

of promotion. Such strategic use of environmental regulations creates an environmental 

political business cycle in which pollution tends to increase in years leading to the year of 

local leader turnover. We find strong support for our theoretical expectation in the case 

PM2.5 (particulate matter of 2.5 micrometers or smaller) air pollution as the empirical 

analysis reveals a U-shaped relationship between a prefecture party secretary’s years in office 

and her prefecture’s average annual PM concentration levels.  
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Introduction 

Many believe that Chinese local leaders’ behaviors are driven by a career incentive structure 

centered around a cadre evaluation system in which those deliver better performances are 

more likely to be promoted.
2
 Local leaders, therefore, should signal competence when their 

superiors actively collect evidence to evaluate their performances. In the Chinese context, 

these are the one or two years leading up to the end of the recommended five year term of a 

local leader. Lessening environmental regulations to reduce local industries’ production costs 

and attract firms from other jurisdictions, we argue, are among the policy instruments used 

by local leaders at the end of their current tenure to create better economic performances in 

order to increase the chances of promotion. Such strategic use of environmental regulations 

creates an environmental political business cycle in which pollution tends to increase in years 

leading to local leader turnover. We find strong support for this theoretical expectation in the 

case of PM2.5 (particulate matter of 2.5 micrometers or smaller) air pollution. The empirical 

analysis reveals a U-shaped relationship between a prefecture party secretary’s years in office 

and her prefecture’s average annual PM concentration levels: for a typical five year term, the 

year before leadership turnover and the turnover year are both associated with a PM level 

about 2% higher than those of mid-term years.  

This paper makes several contributions. First, it contributes to the political business 

cycle literature, especially to studies on political business cycles in authoritarian regimes. 

Moving beyond the usual focus of the literature, such as government fiscal and monetary 

policies, our research suggests that for local officials, in addition to increasing government 

expenditures, there might be other, more hidden ways to stimulate economic growth. In the 

context of Chinese prefectures, we suspect this might be done by lessening environmental 

regulations and/or implementing policies that attract pollution intensive industries. Our story 

of political business cycle is different from the usual conceptualization of this political 

phenomenon, that is, government expenditures driven by electoral cycles. It focuses on a 

cycle in the enforcement of environmental regulations driven by the career incentive 

structure built in the Chinese cadre evaluation system. Our study is similar to a few recent 

studies with novel findings for the political business cycle argument. For instance, Pan 2013 

analyzes 80,000 Chinese county government web pages and finds that when first taking 

office, local cadres emphasize attentiveness and concern toward the masses while at the end 

of their political term, they focus on showcasing their economic and fiscal achievements. 

Nie, Jiang, and Wang 2013 examine the impact of political cycles on coalmine accidents in 

China and find that the number of accidents and casualties were significantly lower during 

major local meetings of legislative bodies.
3
 Finally, Wallace 2014 suggests that Chinese 

provincial governments are more likely to manipulate GDP data in years with leadership 

turnover, because local leaders need local economic performances the most in those years.
4
  

                                                      
2
 There is an ongoing debate on the validity of this performances based model: Shih, Adolph 

and Liu 2012, for example, argue that it is political connections that affect promotion.   
3
 They also find that the temporary reduction of accidents seemed to have been achieved by 

controlling production rather than by improving safety measures. The magnitude of the cycle 

is enlarged in provinces where media exposure is stronger and where the vice governor in 

charge of safety is faced with a possible extension to another term in the current post.  
4
 He leverages variation in the likelihood of manipulation over two dimensions, arguing that 

politically sensitive data (gross domestic product) are more likely to be manipulated at 



3 
 

Second, we contribute to the literature on career incentives, especially in the context of 

contemporary Chinese politics. Previous studies have demonstrated that the career incentives 

of local government officials affect economic growth, government extraction of revenues, 

and local public goods provisions (Kung and Chen 2011; Caldeira 2012; Lu and Landry 

2014). We show that career incentives of local officials also affect the environment. Our 

paper speaks to a few recent studies on the environmental impacts of career incentives (Eaton 

and Kostka 2014). For instance, Jia 2014 models provincial level pollution in China by 

linking provincial level pollution to career incentive models in Chinese politics. She is able 

to show that local officials’ political connections to the central government increase 

pollution. Our study finds evidence for the environmental impact of career incentives at a 

lower level of governance, that is, at the prefecture level: China has 34 provincial-level 

administrative units which are further divided into 333 prefecture-level divisions.
5
 Given 

important within-province variation of air pollution in China (Figure 1), we think prefecture 

is a more appropriate level of analysis.    

Third, we contribute to the environmental politics literature by providing a political 

economic explanation of pollution at a subnational level and in authoritarian states. Cao et al. 

2014, in their discussion on the future of comparative and international environmental 

politics, suggest that delving deeper beneath the surface of both democratic and authoritarian 

systems is one of the new research frontiers of the field. The environmental politics literature 

has examined variation within democracies with regard to institutional factors such as 

proportional vs. majoritarian electoral rules, presidentialism vs. parliamentarianism, and 

corporatism (Scruggs 2003; Fredriksson and Millimet 2004; Fredriksson and Wollscheid 

2007). Whether current work on domestic institutions generalizes beyond the context of 

OECD countries, helping to explain relative environmental performances in regions such as 

Latin America and East Asia is largely an open question, but one that it is very important to 

pursue.
6
 More recently, Ward, Cao and Mukherjee 2014 note that authoritarian regimes vary 

greatly in state capacity and high capacity systems may have particular problems with 

achieving sustainability.
7
 They explore cross-country differences in state capacity. Our paper 

explains within country variation in pollution in one of the most long-lasting authoritarian 

states in the world. Our theoretical focus, that is, the environmental impacts of local political 

business cycles driven by career consideration of local officials, can be generalized to other 

political contexts as long as local politicians are subject to similar incentive structures.  

Fourth, this paper provides the first comprehensive explanation for local PM2.5 level in 

China. Many of our empirical findings have profound policy implications. For instance, in 

addition to the political business cycle variables, we also find that the Environmental Kuznets 

Curve does not exist for the PM2.5 case in China, suggesting that waiting for things to 

                                                                                                                                                              
politically sensitive times while highly correlated electricity production and consumption 

data are relatively unnoticed. 
5
 Below prefectures, there are 2,862 county-level divisions.  

6
 For a recent study on environmental policies of the transitional economies, see Andonova, 

Mansfield, and Milner 2007.  
7
 Whereas state capacity has commonly been considered to foster delivery of a cleaner 

environment in rich, democratic countries, this may not be so in autocracies where a ruler’s 

priorities ensure that capacity is used to promote rapid economic development, even if this 

goes alongside some enhancement of environmental regulation.  
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improve without effective government interventions is not a promising strategy. We find coal 

production drives PM levels significantly. Data on coal consumption and/or production at the 

prefecture level is simply not available; we only have access to a list of top 10 coal sale 

prefectures. The substantive effect of this top 10 coal sale prefecture variable is very 

important: our model suggests that holding other variables at their means, a top 10 coal sale 

prefecture is associated with PM2.5 pollution that is almost thirty percent higher.   

Finally, this paper showcases the use of non-government data in the study of Chinese 

politics. It is widely known that at official data from China is often subject to manipulation 

(Wallace 2014). Pollution has become a politically sensitive issue in recent years in China, 

suggesting that various levels of governments in China might have incentive to “fix” 

pollution data before releasing them to the public. For instance, Ghanem and Zhang 2014 

find that about 50% of cities reported dubious PM10 pollution levels and such reporting 

tends to occur on days when the anomaly is least detectable.  Our empirical analysis uses 

satellite data released by the National Aeronautics and Space Administration (NASA) and 

therefore avoids the problem of possible data manipulation. Moreover, the source, biography 

data that are used to code political business cycle and local party secretary characteristics are 

also unlikely to be manipulated: at least for the leader tenure variables (i.e., for a given 

prefecture and year, who was the party secretary), we think there is little incentive and great 

challenge for the government to manipulate the data.  

 

Political Business Cycle and its Environmental Impacts 

Political Business Cycles in Local Chinese Context: Recent studies have discovered 

political business cycles not only in established democracies, but also in countries going 

through democratic transitions and even in countries that are considered established 

autocracies (Drazen 2001; Feng, Hao, Li, and Zhang 2012). Political business cycles are 

often driven by popular elections in democratic regimes as office-seeking governments are 

expected to pursue expansionary monetary and fiscal policies before and during election 

years in order to win elections (Downs 1957; Clark 2003; Alt and Lassen 2006). Frye and 

Mansfield 2004 also find evidence of political business cycles in new democracies and 

transitional economies as they reveal that leaders often launch painful economic reforms 

right after elections in order to give enough time for their long term benefits to become 

visible to voters before the next election.  

Even for authoritarian states such as China, Guo 2009 argues that county level party 

secretaries accelerate government spending at the crucial point in the career path when the 

party committees at upper levels are about to make personnel decisions. His empirical 

analysis reveals an inversed U-shaped relationship between local government expenditure 

growth and cadre’s year in office as the former peaks at the third or fourth year given a five 

term defined by the constitution. This is an important contribution to the political business 

cycle literature, because it shows that such cycles are not only driven by competitive 

elections. With or without elections, political business cycles are likely to be observed as 

long as politicians’ incentive structure regarding economic and fiscal policies is significantly 

affected by concerns over their future political career. In other words, in the absence of 

competitive elections, the desire to signal competence to their superiors also make local 

leaders strategically allocate limited resources to showcase their achievement at the most 

optimal time of their tenures. The key difference between democracies and autocracies is 

downward (to voters) vs. upward (to superiors) accountability for local politicians. 
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Incentive structures matter for political actors’ behaviors. China is no exception. Recent 

studies focus on career incentive based on the cadre evaluation system of Chinese local 

elites. This approach to the understanding of Chinese politics is often referred to as the 

political tournaments theory. More specifically, by borrowing the theory known as yardstick 

competition from organization economics, several scholars have proposed this to explain 

economic growth in China (Edin 2003; Chen et al. 2005; Li and Zhou 2005). According to 

this approach, in order to maximize their chances of promotion, local leaders are motivated to 

develop local economies because the central government makes promotion decisions by 

evaluating the performance of local officials based on the relative economic growth of 

jurisdictions (Maskin, Qian and Xu 2000; Xu 2011).
8
  

The political tournaments theory is built on some crucial assumptions. First, it assumes 

that the central government gives priority to economic growth in order to sustain its 

legitimacy. Second, political promotion in China is regarded as largely dependent on local 

leaders’ ability to grow the economy. In other words, competence is an important (though not 

the only) factor for politicians’ career chances in China (Egorov and Sonin 2011). Finally, it 

assumes that the central government can gain accurate measurements of local leaders’ ability 

by observing relative GDP growth rates. Specifically, local officials must exert considerable 

influence on local economic development independent of many exogenous shocks (e.g. 

business cycles) and factor endowments (e.g., coastal provinces vs. hinterlands). The central 

government is thus assumed to be able to identify local leaders’ true ability despite a 

considerable amount of noises.  

We need to modify the final assumption if we were to observe political business cycles 

under the aforementioned political incentive structure faced by local cadres. If central or in 

our case, provincial governments, are able to get access to 100% information and have 

sufficient time and resources to evaluate every lower government’s overall performance 

during a five year term, timing for the local government to exert its efforts should only be a 

function of its effects on the overall economic growth. In other words, no matter when local 

leaders showcase their efforts, their superior only cares and evaluates the overall economic 

performances over a five year term and is able to take into account factors that are out of the 

control of the lower level governments such as exogenous economics shocks and natural 

endowments. However, the political business cycles thesis emphasizes the fact that local 

government should exert efforts when it is optimal to impress its superior simply because in 

the real world, officials from upper level government do not have sufficient time, resources, 

and information to make such objective estimates. Like voters in democratic elections, they 

                                                      
8
 The political tournaments theory has received a number of criticisms. For instance, the 

economic performance of local leaders is itself endogenous. It is possible that some officials 

with certain characteristics (e.g., close ties to central leaders) are more likely to be assigned 

to provinces with greater potentials to faster GDP growth (Opper and Brehm 2007; Jia, 

Kudamatsu and Seim 2013). Many thus argue that factors such as loyalty or faction decide 

who will be promoted (Shih, Adolph and Liu 2012). Moreover, Su, Tao and Yang 2014 

question the very existence of tournament among provincial leaders. They point out that 

while it is fairly common to find cadre evaluations tied to economic and financial 

performance between townships and villages, it is still far from a universal practice for top 

country leaders.    
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are also more likely to discount past performances because current performances are much 

more visible to them.  

Then the question is when the superior would be most attentive to lower governments’ 

performances. Note that in a democracy, the incumbent signals competence to voters and it 

makes sense to signal right before the election when the voters are paying attention (Alt and 

Lassen 2006). If we can assume that the Chinese nomenklatura system is also characterized 

by incomplete information and/or the superiors discount past economic performances, local 

officials should rationally produce political business cycles to signal competence to party 

committees at upper levels when these party committee members are looking for signals of 

competence.
9
 Moreover, according to Guo 2009, because rapid growth in government 

spending on large development projects is costly and may be unsustainable, local leaders 

have to schedule carefully such periods of high performance at crucial moments during their 

time in office: it would be unwise to increase government spending too fast in a leader's first 

couple of years in office, because a promotion is unlikely to happen so early and therefore 

such effort is likely to be wasted. At the same time, increasing government efforts only at the 

year of turnover would be too late for the effects to be visible to the superiors. The optional 

time to perform to impress higher-up leaders should be the years leading to the turnover year.  

  

The Environmental Impacts of Political Business Cycles: Environmental degradation has 

become a politically sensitive issue in nowadays China. Recent studies have uncovered 

connections between local governments’ political calculation and pollution. For instance, 

Economy 2004 discusses the fact that despite requirement for environmental regulations 

imposed by the central government, in peripheral and poor regions, bureaucrats may be more 

concerned to ensure that enforcement does not impact on economic development. More 

recently, Jia 2014 focuses on the characteristics of provincial leaders in explaining regional 

differences in air pollution. A local government chooses between clean(er) and dirty(ier) 

inputs of production and such a choice, in her model,  is a function of local leaders 

connections’ to the central government: following a political tournaments theory approach 

and assuming connections and performances are complementary (rather than substitute), she 

argues that those with central government connections have stronger incentives to perform by 

using dirtier, but cheaper inputs.   

In our model, local leaders’ behaviors are also driven by career incentives. However, 

our focus is on a temporal change, that is, the political business cycle for a typical local 

leader. We argue that a local leader’s incentive to perform to impress the superiors (to 

increase the chances of promotion) changes over time, following a political business cycle. 

We expect that somewhere close to the turnover year, leaders are most motivated to perform. 

Increasing local GDP and investing in visible “political achievement projects” tend to have 

the highest short-term payoff (Guo 2009). Policy instruments to achieve these goals are often 

through increasing local government expenditures, for example, by investing in 

infrastructures including some government “political achievement projects.”
10

  

                                                      
9
 Most decisions are made by the Party’s organization department, which then makes a 

recommendation to the Party committee members. 
10

 The central government collects the main part of taxes (VAT) in China, so taxation as an 

instrument offers limited scope for local governments; though some tax free investment 

attraction policies can be used in new industrial parks to lure new businesses. 
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It is worth noticing that such investment projects often have negative environmental 

impacts. For instance, building and using roads and other transportation networks (e.g., 

airports) are often associated with higher level of air pollution (Kim et al. 2005). Moreover, 

even if we assume the same level of pollution intensity, increased local GDP as a function of 

local government expenditures will increase total pollution: this is simply the scale effect 

often discussed in the globalization and environment literature (Antweiler, Copeland, and 

Taylor 2001). In the empirical analysis of this paper, we control for these two mechanisms by 

including variables such as road area size per thousand population and GDP growth rate. 

Pollution caused by infrastructure development and by increasing size of the economy seems 

to be difficult to avoid in a developing country context. We are interested in whether local 

governments use other instruments that also have observable environmental impacts. 

There are a number of ways in which government policies can affect patterns of 

economic growth among which environmental regulations and their enforcements are 

important instruments. In fact, in the Chinese context, most of the environmental laws and 

regulations are designed and approved at the central government level. Their implementation, 

on the other hand, is largely in the hands of local leaders. We suspect that it is the 

implementation of existing laws and regulations that can be manipulated by local officials. 

The implementation of environmental regulations incurs economic costs on firms so that 

lessening implementation lowers their production costs, therefore increases local GDP. 

Moreover, if firms are mobile, jurisdictions with lower environmental regulations should 

attract pollution intensive firms. This is the pollution haven argument, which has received 

some empirical support in the Chinese context:  for instance, Dean, Lovely, and Wang 2009 

find that FDI in highly-polluting industries funded through Hong Kong, Macao, and Taiwan 

are attracted by weak environmental standards.
11

  

Recent studies in the trade and environmental politics literature suggest that national 

governments do engage in environmental regulatory races (to the bottom), that is, they often 

lessen environmental regulation enforcements when they face competition from other 

countries (Cao and Prakash 2010 and 2012). In the Chinese context, there are many anecdotal 

cases to support this trade-off between economic growth and environmental regulations. For 

instance, despite central government’s efforts to clean up, the Huai River remains one of the 

most polluted rivers in China. Many believe that one fundamental reason is the very fact that 

polluting factories along the river contribute significantly to local economy (Economy 2004). 

Although, we have not seen any study that quantifies average complying costs (to 

environment regulations) for firms across different industries in China. In the US context, 

though, Tobey 1990 shows that for the most pollution intensive industries, abatement costs 

(that is, costs to fully comply with environmental standards set by laws and regulations) can 

account for 2-3% of the total production costs. By not fully implementing environmental 

regulations, local governments offer local firms a cost advantage and attract firms from other 

jurisdictions where regulations are implemented more stringently.  

Note that there are costs associated with environmental degradation, even for local 

officials in authoritarian states who mainly answer to upper chain leaders rather than to the 

public. For instance, severe pollution can cause local political unrest which often threatens 

                                                      
11

 In contrast, those funded from non-ethnically Chinese sources are not significantly 

attracted by weak standards. Note that in our paper, polluting firms do not have to come from 

overseas.   
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the future career of responsible officials: social stability is one of the veto targets in China for 

local officials.
12

 Therefore, we suspect that local leaders need to take into account potential 

political risks associated with severe and visible pollution. This is the reason why the 

instrument of manipulating environmental regulations to trade environmental quality for 

economic growth should only be used when it matters the most for the future career of the 

local leaders. Based on our previous discussion on the political business cycles in Chinese 

prefectures, we suspect that these are the years leading to the year of leadership turnovers. 

Therefore, we expect to see an environmental political business cycle in which years leading 

to the formal turnover year of prefecture party secretaries are associated with higher level of 

PM2.5 pollution.   

    

Data 

Dependent Variable: China is facing severe if not catastrophic environmental problems 

(Economy 2004). What is often less known is that there is important subnational level 

variation in pollution. Most of the large-N studies on subnational level pollution in China 

focus on provincial level variations (Zeng and Eastin 2007; Jia 2014).  However, we know 

that there is enough within-province variation, especially for large provinces (see Figure 

1(b)). Therefore, we focus on prefecture level variation in air pollution. It would be 

interesting to further explain county level differences. However, many county level variables 

are simply not available to researchers, such as indictors of coal production and consumption 

and road density.
13

 Moreover, counties, especially those on the East coast of China, are often 

small and we simply do not see much variation in annual average air pollution indictors in 

counties that are close to each other. Therefore, we believe prefecture is the most appropriate 

level of analysis to test our political theory of air pollution in China.  

Our dependent variable, PM2.5, is the prefecture annual average concentration levels of 

particulate matter of 2.5 micrometers or smaller, measured in micrograms per cubic meter. 

We use the Global Annual PM2.5 Grids data set from the National Aeronautics and Space 

Administration (NASA), which provides a continuous surface of concentrations in PM2.5.
14 

The NASA PM2.5 Grids data are provided in grid-cells with 0.5 × 0.5 decimal degree cell 

resolution of the world, which is about 55km by 55km at the Equator.  (See 2001 data of 

China displayed in grid cells in Figure 1(a)). We re-sampled the NASA PM2.5 Grids in 

ArcMap so that each grid is evenly divided into 100 smaller grids: each of them is of the size 

of roughly 5.5km by 5.5 km after resampling. We then overlaid the resampled PM2.5 grids to 

prefecture polygons of China, taking the average PM2.5 concentration levels of all grids 

                                                      
12

 A recent study indeed finds that in China, pollution undermines the regime's performance 

legitimacy as it decreases citizens’ satisfaction with both central and local governments and 

increases demand for oversight of the government (Alkon and Wang 2016).  
13

 County-level party secretary biographies for coding of political business cycle variables 

are also not easily available. Even when available, they often lack information on tenure 

time.  
14

 Battelle Memorial Institute, and Center for International Earth Science Information 

Network (CIESIN)/Columbia University. 2013. Global Annual Average PM2.5 Grids from 

MODIS and MISR Aerosol Optical Depth (AOD). Palisades, NY: NASA Socioeconomic 

Data and Applications Center (SEDAC): http://sedac.ciesin.columbia.edu/data/set/sdei-

global-annual-avg-pm2-5-2001-2010, accessed July 10, 2013.  

http://sedac.ciesin.columbia.edu/data/set/sdei-global-annual-avg-pm2-5-2001-2010
http://sedac.ciesin.columbia.edu/data/set/sdei-global-annual-avg-pm2-5-2001-2010
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falling within a prefecture polygon. The resulted average PM2.5 level at the prefecture level 

is our dependent variable: see Figure 1(b) for the 2001 prefecture annual average PM2.5 

concentration levels, using the same legend as in Figure 1(a). 

Exposure to fine particles is associated with premature death as well as increased 

morbidity from respiratory and cardiovascular disease, especially in the elderly, young 

children, and those already suffering from these illnesses.
15

 For instance, a recent study 

presents findings that implicate long-term exposure to particulate matter as contributing to 

enormous loss of life expectancy in China, as much as over five years (Chen et al. 2013).
16

 

The World Health Organization guideline for PM2.5 average annual exposure is less than or 

equal to 10.0 micrograms per cubic meter, whereas the US Environmental Protection Agency 

(EPA) primary standard is less than or equal to 12.0 micrograms per cubic meter. Recently, 

PM2.5 has drawn global public attention thanks to controversial events such as the US 

Beijing embassy’s publication of Beijing local PM2.5 levels through its own monitoring 

system.
17

 The almost poisonous level of PM2.5 of Beijing has forced the city and the national 

government to seriously implement policies to reduce urban air pollution in major cities. 

However, Beijing is not (always) the most polluted area in China as revealed by the data. 

Figure 1(b) shows that the areas with highest levels of annual average PM2.5 concentrations 

are in the southern North China Plain, along the lower Yellow River, namely southern Hebei, 

western Shandong, and northern Henan provinces. More importantly, Figure 1 shows that 

despite alarming levels of pollution while looking at national level statistics, PM2.5 levels 

vary spatially even within many of the provinces (first administrative units in China), 

strongly justifying prefecture as the most appropriate unit of analysis.  

 

 

  

                                                      
15

 PM is a relatively complex mixture with extremely small particles and liquid droplets that 

float around in the air, including combustion particles, organic compounds, and metals. 

Because fine particles (PM2.5) are much smaller than inhalable coarse particles (PM10), 

their negative effects on human health are much more severe. When we breathe, they can 

reach the deepest regions of our lungs. Exposure to particles causes variety of significant 

health problems such as aggravated asthma and premature death in people with heart disease. 
16

 But see Pope and Dockery 2013 for criticisms.   
17

 For stories, see, http://english.cntv.cn/20111102/103083.shtml, accessed March 14, 2014.  

http://english.cntv.cn/20111102/103083.shtml
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Figure 1: PM2.5 Levels in China, 2001, in Grid Cells (a) and by Prefectures (b). 

 
(a) PM2.5 at the original grid-cell level; 

 

 (b): prefecture level PM2.5 levels.  
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Key Explanatory Variables: Party secretary is higher in rank than governor and we suspect 

that the former is the primary decision maker when it comes to salient policies and policy 

implementation.
18

 Therefore, we focus on party secretary characteristics. Data are from 

Kostka and Yu 2015.
19

 To test the environmental impacts of political business cycles in 

Chinese prefectures, we first construct a dummy variable year before turnover actual with 

value 1 indicating the year before a party secretary’s actual political turnover; and 0 for all 

other years. Note that this way of coding leadership turnover is problematic, because it 

cannot capture those cases in which a leader went on for a second term: of the 600 party 

secretaries covered in our data, 100 served more than one term. Therefore, we recode this 

variable to a year before turnover variable, for which we code the 5
th

 year in office also as 

the before-turnover year (therefore taking the value of 1) if a party secretary served more 

than one term. The reason to code the 5
th

 year is that the constitutionally stipulated term for a 

party secretary is five years.
20

 Since we code the year of turnover as the 1
st
 year in office, it is 

appropriate to code the 5
th

 year as the before-turnover year. We use this recoded before turn-

over year variable (year before turnover) in the main text.
21

  

Moreover, we follow a more conventional way of testing political business cycles in the 

literature (e.g., Guo 2009), using a variable measuring a leader’ years in office (years in 

office) and its square term (years in office
 2

) to test whether there is a U shaped relationship 

between years in office and air pollution. More specifically, we code the variable to be “1” 

for the first year in office, “2” for the second year in office, and so on. Since some party 

secretaries stayed two terms in office, we expect that there will be two political business 

cycles for them: the cycle repeats during the second term. Thus, if one serves a second term, 

we recode the 6
th

 to 10
th

 year in office to be 1 to 5 again. 

We also include a dummy variable (second term) indicating the second term of a party 

secretary, because those who stay in office for two terms might behave differently in the 

second term: they might be better connected with local and superior officials, and hence it is 

easier for them to achieve development goals. Moreover, they might have stronger desire to 

signal competence to superiors to get promotion in their next term. As stipulated in the 

Temporary Provisions on the Tenure of Leading Officials of the Party and the Government 

(2006), cadres who stay 15 years at the same level will not be considered for positions at the 

same level.
22

 Interviews with local officials from Eaton and Kostka 2014 further reveal a ten 

year rule that after two full terms, one cannot take the same job again. Therefore, those party 

                                                      
18

 For example, see Eaton and Kostka 2014: “Most important matters, particularly economic 

and financial affairs, are decided by the leadership group of a locality (either at the municipal 

or county level). Within the leadership group, party secretaries usually hold the pre-eminent 

position and are seen as the first hand (yi ba shou 一把手), while mayors are, ordinarily, the 

second hand (er ba shou 二把手) and subordinate to the Party secretaries.” 
19

 The majority of biographies are taken from municipal government websites, and the 

remaining ones from the Internet: for example, the Party website at www.people.com.cn. 
20

 See Clause 106 of the “Constitution of the People's Republic of China”. See also 

Temporary Provisions on the Tenure of Leading Officials of the Party and the Government 

(2006) (《党政领导干部职务任期暂行规定》).  
21

 We use the year before turnover actual variable in robustness checks and the main results 

do not change. Results are available upon request.  
22

 Also see Zhong 2003.   

http://www.people.com.cn/
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secretaries serving a second term should feel more pressures to signal competence.   

In addition to the leadership tenure variables, we also control for other leader 

characteristics. prov connect is a dummy variable equal to 1 if the party secretary has 

connections in the upper, provincial government and 0 otherwise: an official is connected if 

he/she had worked in provincial government before the current tenure. The reasons to include 

this variable are first, cadres who have provincial connections may be able to use their 

connections to circumvent environment regulations; second, Jia 2014 argues that connections 

to upper level government and cadre performances are complementary so that those with 

connections have stronger incentives to signal competence by using more dirty input of 

production. Both mechanisms suggest that connections to the provincial government should 

be associated with worse environmental outcomes. We also include a variable SOE 

experience indicating whether the party secretary has worked in state-owned enterprises 

previously. Since cadres who have such working experience may be more development-

oriented, we expect that they are more likely to ignore environment regulations. 

 

Control Variables: We include the variable GDP per cap  which is a prefecture’s annual 

GDP per capita in Chinese Yuan, inflation-adjusted using CPI published by the National 

Bureau of Statistics of China. We also include its square term (GDP per cap
2
). Together (and 

both in logarithm in the empirical analysis), they are variables implied by the Environmental 

Kuznets Curve: pollution increases with economic development first, reaching the highest 

point before going down thanks to scale, composition, technical, and income effects 

(Antweiler, Copeland, and Taylor 2001).  We also control for the potential effects of 

economic growth: growth rate is the annual GDP growth rate of a prefecture in percentage 

points. Furthermore, pop density is a prefecture’s population density measured in persons per 

square kilometer. 

Recent studies on Chinese provincial level pollutions have looked at the effects of 

globalization. For instance, Zeng and Eastin 2007 find that increased trade and investment 

reduce pollution in Chinese provinces. They believe this is because such economic 

interactions bring superior regulatory standards and environmental technology from key 

export markets. Trade data for Chinese prefectures are not available. For FDI data, we use a 

prefecture’s FDI inflow in million constant US Dollars,
23

 standardized by population size: 

FDI per cap is FDI per capita in constant US dollars.  

We use the variable urban to measure the level of urbanization: this is the ratio of non-

agricultural population to the whole population. We use non-agricultural instead of urban 

population because data for the latter is not available. To control for the effects of 

infrastructure building, we create a variable road per cap which is the size of paved road per 

person in a prefecture by year end, measured in square meters.
24

 The recent surge in family 

passenger car usage is one of the key factors for air pollution in Chinese cities (Westerdahl et 

al. 2009), suggesting that limiting traffic and encouraging public transportation is one 

promising solution to reduce air pollution. Unfortunately, we do not have data on private 

cars, buses, and other means of public transportation at the prefecture level. What we have is 

                                                      
23

 Inflation adjusted, using CPI in the US published by the Bureau of Labor Statistics.  
24

 We also standardize the road variable by city area size. The new variable, roadratio, is not 

statistically significant across all model specifications; the effects associated with other 

variables do not change though. Results are available upon request from authors.  
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the number of taxis.
25

 We suspect that taxi, despite often not considered part of a city’s 

public transportation, is another substitute for private cars. Everything else equal, more taxi 

usage should reduce private car demands. We therefore construct a variable, taxi per cap, 

which is the number of taxis per ten thousands population in a prefecture-year. Data on GDP 

per capita, growth rate, population density, FDI, urbanization, road density, and taxi usage 

are all from the China Economic Information Network and China City Statistical Yearbook. 

The use of fossil fuel generates air pollution. Coal is the most important source of fossil 

fuel for China, accounting for over 50% of total energy consumption (Akimoto et al 2006). 

Data on coal production or consumption are not available at the prefecture level. The only 

source available is a list of top 10 coal sale prefectures from the China Data Online. Thus, we 

construct a dummy variable top 10 coal sale which equal to 1 if the city is one of the top 10 

coal sale cities. Moreover, most of the power plants in China burn coal and they are an 

important source of air pollution. In the Yangtze Delta area, even without much local coal 

production, high density of coal burning power plants accounts for high pollution.  There are 

numerous sources on power plants of China.  The one that provides the most comprehensive 

list of power plants and their locations is from the Carma Project (http://carma.org/plant) 

which includes more than 60,000 power plants worldwide. The estimation of carbon 

emission from this source is not accurate enough for countries outside the US (Afsah and 

Ness 2008). Therefore, we only count the number of power plants within a prefecture.
26

 

Finally, we consider the potential effects of geographical variables. The variable dist to 

Beijing is a prefecture’s distance to Beijing, and the variable dist to prov cap is a prefecture’s 

distance to the provincial capital, both measured in kilometers. These data are computed from 

the latitude and longitude of a prefecture by using Stata GEODIST module, which computes 

the length of the shortest curve between two points along the surface of a mathematical 

model of the earth.
27

 Pressures to clean up the environment often come from the central 

government. As a result of this, a closer distance from national and provincial capitals might 

make it more difficult for local leaders to lessen environmental regulations because pollution 

in their jurisdiction is much more visible to the center. On the other hand, such visibility 

might also incentivize local leaders to signal competence to their superiors because their 

efforts in stimulating economic growth have a higher chance to be noticed by 

central/provincial governments. More efforts in visible projects and to maximize GDP 

growth in general, we have argued, often result in environmental degradation.
28

  

Finally, we control for the effects of elevation because particulates tend to sink to the 

bottom, that is, to lower elevation. Famous examples include cities such as Mexico City and 

Los Angles. The variable elevation is the average elevation of a prefecture, measured by 

                                                      
25

 The number of unlicensed taxis is unlikely to be captured by this variable.  
26

 Note this is a time invariant variable because Carma does not provide information on years 

of operation for power plants.  
27

 The longitude and latitude information of 255 cities are from the “中国城市经纬度汇总” 

file which is available to download at: http://bbs.pinggu.org/thread-2591455-1-1.html, 

accessed on Oct 18, 2014. The longitude and latitude information of the rest of 81 cities are 

gotten by using Google Search. 
28

 It is also possible that industries are clustered towards the centers; however, we have tried 

industrial outputs in robustness checks: this variable is not significant and the effects 

associated with other variables do not change. Results are available upon request.  

http://carma.org/plant
http://bbs.pinggu.org/thread-2591455-1-1.html
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meters above the sea level.
29

 Summary statistics of the PM level, the party secretaries’ 

biographical information, and control variables are reported in Table 1.  

 

Table 1: Summary Statistics Based on All Available Observations. 

Variable Name N. obs Mean SD Min Max 

PM2.5 3,450 29.15 14.92 2.65 74.63 

year before turnover 2,233 0.26 0.44 0 1 

years in office 2,174 2.49 1.30 1 5 

second term 2,174 0.08 0.28 0 1 

prov connect 2,169 0.71 0.45 0 1 

SOE experience 2,053 0.18 0.39 0 1 

GDP per cap 2,807 25,900.2 25,261.93 1,765.29 300,492.2 

pop density 2,810 1,024.59 1,039.14 13.00 14,052.41 

FDI per cap 2,602 261.65 759.34 0.00 9,034.47 

growth rate 2,527 14.03 4.40 −6.30 48.00 

dist to Beijing 3,350 1,269.90 655.93 0.0001 3,436.53 

dist to prov cap 3,350 206.41 183.65 0.0001 1,168.33 

elevation 3,440 796.67 1,032.54 1.04 5,039.23 

number of power plants 3,450 7.30 7.25 0 52 

urban 2,807 0.67 0.26 0.12 1.00 

road per cap 2,808 8.17 5.71 0 85.20 

taxi per cap 2,804 22.05 17.04 0.72 145.99 

top 10 coal sale 3,460 0.03 0.18 0 1 

 

 

Statistical Results 

We model prefecture level annual average PM2.5 concentrations in over 200 Chinese 

prefectures, 2001-2010, as a function of political business cycle variables, party secretary 

characteristics variables, and a battery of control variables on economic, demographic, and 

geographical conditions of each prefecture. We are essentially using an unbalanced panel 

data because of missing values mainly from the right-hand side variables. We use both 

random and fixed prefecture effects models. Fixed effects model is a conservative strategy 

when there is a possibility of estimation bias due to uncontrolled factors correlated with 

independent variables. However, in our case, the number of units (prefectures) is large, 

which implies that it is necessary to estimate a very large number of parameters. We have a 

few variables that are time-invariant such as distance to Beijing, distance to provincial 

capital, elevation, number of power plants, and top 10 coal sale prefectures. Fixed effects 

model does not allow us to test the effect associated with these variables. Therefore, we 

exclude these variables in model specifications 5-8 (random effects models) in Table 2. 

Random effects model is more efficient, but it is based on the possibly unpalatable 

assumption that the random effects are uncorrelated with the regressors.  

We use year fixed effects in all models to control for potential common shocks. In 

model specifications 1, 3, 5, and 7, we use clustered standard error (clustered on prefectures) 

                                                      
29

 The Chinese elevation raster data was downloaded from http://www.diva-gis.org/gdata on 

August 1, 2015; we overlay it to prefecture polygons to calculate average elevations.  

http://www.diva-gis.org/gdata
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that estimate standard errors that are robust to both heteroskedasticity and within-group 

correlation; the latter, in the panel data context, would normally mean within-panel serial 

correlation. In model specifications 2, 4, 6, and 8, we instead specify the within-panel serial 

correlation as an AR1 process.
30

  

Table 2 shows the results of the models with the before turnover year and years in 

office variables. Both variables are statistically significant across all model specifications. In 

terms of the substantive effects, the mean coefficient estimates are similar across model 

specifications. For instance, in model 6, the mean coefficient estimate is around 0.44 for the 

year before turnover variable. This suggests that the year before leadership turnover on 

average experienced a level of PM2.5 concentration that is 0.44 micrograms per cubic meter 

higher than other years’. To put this into perspective, holding all other variables at their mean 

levels, the predicted PM2.5 level is 33.6 micrograms per cubic meter, which is actually very 

close to the mean PM level from data (Table 1). This suggests that the year before turnover 

year experienced about 1.5% increase in PM level compared to all other years. Note this is 

based on the already alarmingly high level of PM pollution in China. The WHO and EPA 

guidelines are actually only 10 and 12 micrograms per cubic meter. Using these baselines, a 

0.44 increase is an important change in air pollution.  

The more conventional way to test a political business cycle argument is to include 

years in office and its square term. We indeed find a non-linear relationship between leader 

tenure and PM levels in all four model specifications (3, 4, 7, and 8). The signs and mean 

coefficient estimates of the years in office and years in office
 2

 variables suggest that there is 

a U-shaped relationship between leaders’ years in office and the PM levels, with the lowest 

PM level around the third year in office and the highest levels in the last year (the year before 

the turnover) and year 1 (the turnover year). Assuming there is some time lag between the 

year that a leader decides to lessen environmental regulations and the time in which actual 

increase in PM levels are observed, it seems that a leader starts the process of changing 

regulation implementation about halfway through their tenure, which is reflected in 

increasing levels of PM pollution starting around the fourth year; the leader continues her 

“efforts” till the last year in office; the environmental impacts of such efforts linger on till the 

turnover year (the first year of the next term), but the overall trend is that such lingering 

effect is decreasing until halfway through the second term. In terms of the substantive effect, 

the difference between year 5 and year 3 is about 0.48 and that between year 1 and year 3 is 

about 0.57; these are about 1.6% and 2% increase over the mean PM2.5 level (about 30 

micrograms per cubic meter). 

  

                                                      
30

 We use Stata “xtreg” and “xtregar” modules; note that they do not report standard errors 

and log likelihood for AR1 panel data with random or fixed effect models.  
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Table 2: Empirical Results from Random and Fixed Effects Models.  

 Random Effect Models Fixed Effect Models 

 Clust. S.E. AR1 Clust. S.E. AR1 Clust. S.E. AR1 Clust. S.E. AR1 

 (1) (2) (3) (4) (5) (6) (7) (8) 

year before turnover 0.401** 0.411**   0.388** 0.444**   

 (0.166) (0.196)   (0.168) (0.198)   

years in office   -0.813*** -0.753**   -0.821*** -0.962*** 

   (0.293) (0.307)   (0.295) (0.309) 

years in office
2
   0.132*** 0.125**   0.131** 0.158*** 

   (0.0504) (0.0534)   (0.0507) (0.0534) 

second term 0.723** 0.694* 0.704* 0.723* 0.743** 0.824** 0.709* 0.834** 

 (0.357) (0.357) (0.375) (0.370) (0.357) (0.367) (0.374) (0.382) 

 prov connect -0.150 -0.0694 -0.184 -0.106 -0.202 -0.197 -0.239 -0.225 

 (0.231) (0.273) (0.236) (0.274) (0.227) (0.303) (0.232) (0.303) 

SOE experience 0.379 0.363 0.338 0.324 0.336 0.542 0.292 0.489 

 (0.254) (0.330) (0.254) (0.331) (0.259) (0.366) (0.258) (0.366) 

GDP per cap -0.420 0.443 -0.531 0.325 -0.921 4.371 -1.064 4.061 

 (3.446) (4.652) (3.529) (4.656) (3.258) (5.838) (3.343) (5.832) 

GDP per cap
2
 -0.0088 -0.0567 -0.0045 -0.0520 0.0283 -0.246 0.0339 -0.231 

 (0.167) (0.229) (0.171) (0.229) (0.158) (0.284) (0.162) (0.283) 

pop density  -0.212 0.0556 -0.191 0.0745 -0.476** -0.659** -0.458** -0.672** 

 (0.157) (0.249) (0.161) (0.249) (0.207) (0.294) (0.217) (0.294) 

FDI per cap -0.0179 -0.0072 -0.0375 -0.0267 -0.0145 0.0471 -0.0355 0.0197 

 (0.0900) (0.114) (0.0902) (0.115) (0.0866) (0.122) (0.0871) (0.122) 

growth rate 0.0142 0.0059 0.0174 0.0092 0.0181 0.0127 0.0216 0.0169 

 (0.0248) (0.0246) (0.0250) (0.0247) (0.0250) (0.0258) (0.0252) (0.0258) 

road per cap 0.0052 0.0134 0.0083 0.0169 -0.0039 0.0047 -0.00079 0.0084 

 (0.0260) (0.0317) (0.0275) (0.0318) (0.0245) (0.0331) (0.0257) (0.0331) 

urban 1.645** 1.083 1.622** 1.055 2.141*** 1.383* 2.133*** 1.286 

 (0.718) (0.776) (0.731) (0.778) (0.695) (0.800) (0.709) (0.799) 

taxi per cap -0.0466*** -0.0687*** -0.0456*** -0.0681*** -0.0228* -0.0367** -0.0211 -0.0343** 

 (0.0129) (0.0143) (0.0131) (0.0144) (0.0132) (0.0169) (0.0133) (0.0169) 

dist to Beijing -0.0031** -0.0034*** -0.0031** -0.0034***     

 (0.0013) (0.0010) (0.0013) (0.0010)     

dist to prov cap -0.0313*** -0.0308*** -0.0315*** -0.0310***     

 (0.0052) (0.0040) (0.0052) (0.0040)     

elevation -0.0147*** -0.0144*** -0.0147*** -0.0144***     

 (0.0013) (0.0011) (0.0013) (0.0011)     

no. power plants 0.0844 0.0878 0.0860 0.0894     

 (0.0949) (0.0770) (0.0950) (0.0767)     

top 10 coal sale 8.713*** 8.539*** 8.714*** 8.533***     

 (2.901) (2.509) (2.893) (2.495)     

Constant 50.64*** 47.37** 52.42*** 49.11** 39.19** 7.983** 41.16** 8.255** 

 (18.28) (23.67) (18.66) (23.69) (16.92) (3.607) (17.31) (3.630) 

 AR1  ϱ=0.142  ϱ=0.141  ϱ=0.142  ϱ=0.141 

Fixed Year Effects Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 1,750 1,750 1,750 1,750 1,750 1,523 1,750 1,523 

No. prefectures  227 227 227 227 227 226 227 226 

R2 (within) 0.296 0.289 0.296 0.288     

R2 (between) 0.368 0.388 0.367 0.388     

R2 (Overall) 0.355 0.374 0.354 0.374 0.299 0.329 0.298 0.329 

Note: robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; dist to Beijing, dist to prov cap, elevation, 

no. power plants, and  top 10 coal sale are time-invariant variables, thus not included in prefecture fixed effects models.  
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We also find the dummy variable for the second term has a statistically significant and 

substantively important effect. Using model specification 6 again, everything else equal, 

years in a party secretary’s second term are on average associated with PM levels that are 

over 0.8 micrograms per cubic meter higher than those of first term years. This translates into 

about 2.5% of the average PM level. This further supports our previous discussion that 

leaders in the second term are under more pressure to signal competence for promotion 

because chances of staying in the same post for a third term are slim.  

To further illustrate the environmental political business cycles, in Figure 2, we 

simulate the combined effect of the years in office, years in office
 2

 and second term variables 

based on model specification 8 in Table 2. Holding all other variables at their mean levels, 

we simulate the predicted levels of PM as a function of a party secretary’s year in office, that 

is, from year 1 to year 5, and whether she/he is in the second term. For each of the other nine 

years included in the two terms, we calculate the differences in the predicted PM levels from 

the first year of the first five-year term; we plot the 90% confidence intervals of these 

differences, by vertical gray lines, and the mean predicted differences, by solid dark dots. 

(Note that the difference of predicted PM level of the first year of the first term from itself is 

zero; therefore the single dot with no confidence interval is plotted for this year.) We see two 

clear U-shaped patterns in the figure: these are two environmental political business cycles 

with the second cycle associated with higher PM levels thanks to the effect of the second 

term variable. Moreover, the difference between the 5
th

 year in the second term (i.e., before 

turnover year) and the third year in the first term is substantively important: about 1.5 

micrograms per cubic meter which translates into about 5% of the average PM level in 

Chinese prefectures.  

 

Figure 2: Simulated Effects of Change in PM levels from the First Year as a Function of 

a Party Secretary’s Year in Office during Two Terms. 
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Table 2 also shows that the other two leader characteristics --- whether a prefectural 

party secretary has connection to the provincial government and has working experience in 

state-owned enterprises --- do not matter for PM levels. We do not find evidence for an 

Environmental Kuznets Curve (EKC), either. The coefficients of GDP per capita and its 

square term are not statistically different from zero. In other words, there is no inverted-U 

shape relationship between income/economic development and pollution in the case of 

Chinese PM2.5. We have also included GDP growth rate and road density to test the 

potential effects of economic growth and of infrastructure. Neither of these two variables 

affects PM levels. With the same level of pollution intensity, increased output should 

increase pollution simply by the scale effect. The fact that we find no connection between 

growth and air pollution suggests that Chinese prefectures have decreased pollution intensity. 

At the same time, the statistical significance for the urbanization variable varies by model 

specifications, suggesting an undetermined relationship. Another non-result is that unlike 

Zeng and Eastin 2007, we find no evidence associating per capita FDI inflows with PM2.5.   

We find distance matters for PM levels. The further away a prefecture is from Beijing 

and from its provincial capital, the lower the level of PM2.5. We have suggested two possible 

causal connections between distance and pollution: a closer distance from national/provincial 

capitals might make it more difficult for local leaders to lessen environmental regulations 

because closer distances makes pollution more visible to the center; at the same time, higher 

visibility might also incentivize local leaders to signal competence to their superiors because 

their efforts (e.g., in political achievement projects) are also more visible to central/provincial 

governments; more efforts in such projects result in environmental degradation. We cannot 

rule out either of these two causal mechanisms though because it is possible that both of them 

are at work; only the latter has a stronger effect.  

The other two time invariant variables also affect PM level. Elevation matters as 

expected. Top 10 coal sale prefectures are on average associated with between 8.5 and 8.7 

more micrograms per cubic meter of PM2.5 than the rest of the Chinese prefectures. This is a 

substantively very important effect: note again the average PM level is around 30 

micrograms per cubic meter; 8.5 to 8.7 translate into a 28-29% of the mean PM level. 

However, we find no connection between the number of power plants and PM levels. This is 

not surprising given we do not have information on the size and the type of fuel used by each 

power plant. Finally, the results also suggest that taxis are good news for curbing air 

pollution in Chinese prefectures. The number of taxis per ten thousands population is 

negatively associated with PM levels and with the exception of one model specification, the 

effect is statistically significant. Holding all variables at the mean level, increasing the taxi 

variable by one standard deviation from the mean, that is, by 17 (see Table 1), PM2.5 

increases by about 0.85, which is about 3% decrease from the mean PM level.   

 

Conclusion and Discussion 

We have argued for an environmental political business cycle in Chinese local governance, 

the idea that the strategic use of environmental regulations creates a cycle in which pollution 

tends to increase in years leading to local leader turnover. We find strong support in the case 

PM2.5 as the empirical analysis reveals a U-shaped relationship between a leader’s years in 

office and air pollution. More specifically, the year before leadership turnover and the 

turnover year are both associated with PM levels that are higher than mid-term years. These 

differences are substantively important, too. They translate into about 2%  of the average PM 
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level in Chinese prefectures covered by this study and about 5-6% of the WHO and EPA 

guidelines of PM2.5 concentration levels.  

This finding suggests that local leaders behave cyclically in China. Before the 

promotion to the next job, most often to a different prefecture, they tend to be more lax in 

enforcing environmental standards and often leave it to their follower to clean up the 

pollution. Once a local leader moves on to a new post, she/he is also no longer held 

responsible for environmental outcomes from previous actions. This inability to hold cadres 

responsible for environmental damage after they leave a post prompted a central government 

call for “lifetime accountability” for cadres.
31

 In 2015, the State Council approved the 

inclusion of such a life-time accountability rule for environmental pollution in the new 

“Guidelines of Pushing the Construction of Eco-Civilization.”
32

 Yet, whether such a rule can 

be effectively enforced remains to be seen because there are serious concerns whether an 

independent audit system can be established to effectively audit officials’ performances.
33

  

In addition to the politics of political business cycles, we believe that there are other 

potential political explanations for local pollution in China. First, local interest groups might 

play important roles and one should at least look at pollution intensive industries and their 

abilities to lobby various levels of governments to lax environmental regulations and their 

implementations. One recent study shows that in China, cities dominated by large industrial 

firms lagged in implementing environmental transparency, and this effect appears strongest 

when a city’s largest firm is in a highly polluting industry (Lorentzen et al. 2014). Studies on 

interest groups politics and how it affects government regulations are now legion in the study 

of the OECD countries. In Chinese politics literature, there have also been a few recent 

studies exploring the role of interest group politics (Deng and Kennedy 2010; Steinberg and 

Shih 2012).   

Second, another framework that we might be able to follow is Ward et al. 2014 in 

which they show that at the national level, authoritarian governments with higher state 

capacity are associated with higher pollution because they invest more in infrastructure than 

in environmental protection. Whether this holds at the subnational level and in China needs 

to be tested in future research. We have seen some preliminary evidence. For instance, Wu et 

al. 2013 show that there is significant gap between infrastructure and environmental 

investments in Chinese cities. But they do not show whether such gap varies as a function of 

local government state capacity. 

Finally, we have not controlled for potential spatial spill-over effects of air pollution 

which could be very important, because particulate matters can simply move with wind from 

one location to another. Empirically, it is almost impossible to figure out prevailing wind 

directions for each of the 333 Chinese prefectures as wind directions often change over 

                                                      
31

 South China Morning Post, 2013: Xi warns officials they'll be held responsible for 

pollution 'for life'. See http://www.scmp.com/news/china/article/1245558/xi-jinping-warns-

officials-theyll-be-held-responsible-pollution-life, accessed April 20, 2016.  
32

 Lelyveld, Michael, 2015. China's Officials Feel Pollution Pressure:  

http://www.rfa.org/english/commentaries/energy_watch/officials-feel-pollution-pressure-

05262015111624.html, accessed April 20, 2016. 
33

 Zhang, C., 2015. China Trials Environmental Audits to Hold Officials to Account. China 

Dialogue Articles., https://www.chinadialogue.net/article/show/single/en/7990-China-trials-

environmental-audits-to-hold-officials-to-account, accessed April 20, 2016. 

http://www.scmp.com/news/china/article/1245558/xi-jinping-warns-officials-theyll-be-held-responsible-pollution-life
http://www.scmp.com/news/china/article/1245558/xi-jinping-warns-officials-theyll-be-held-responsible-pollution-life
http://www.rfa.org/english/commentaries/energy_watch/officials-feel-pollution-pressure-05262015111624.html
http://www.rfa.org/english/commentaries/energy_watch/officials-feel-pollution-pressure-05262015111624.html
https://www.chinadialogue.net/article/show/single/en/7990-China-trials-environmental-audits-to-hold-officials-to-account
https://www.chinadialogue.net/article/show/single/en/7990-China-trials-environmental-audits-to-hold-officials-to-account
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different seasons. Moreover, if the underlying data generating process really is a spatial lag 

model --- one prefecture’s annual average level of PM level is affected by that of adjacent 

up-wind prefectures --- and the covariates of interest (that is, political business cycle 

variables) are uncorrelated with the spatial lag (that is, adjacent up-wind prefectures’ PM 

levels),
34

 the estimates of coefficients contain both the direct effect and the spatial feedback 

effect (Franzese and Hays 2007). The spatial feedback effects can be interpreted as follows: 

an environmental business cycle affects prefecture i’s PM levels which affect its neighboring 

prefectures’ PM levels, which in term affect back i’s PM levels, most likely as wind 

directions change over seasons. This actually works in our favor because we care about not 

only the short-term, direct effect, but also long-term feedback effects.             

 

 

  

                                                      
34 We believe this is unlikely that local leaders’ tenure correlates with neighboring 

prefectures’ air pollution levels.  
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