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Abstract 

The desire to raise fiscal revenue may encourage arbitrary government land expropriation, leading 

to social conflicts. However, policies limiting the government’s capacity to raise land revenue may 

not reduce the social tension they were designed to address. We argue that, under fiscal 

decentralization, constraining the collection of land revenue leads to greater extraction of indirect 

taxation by local governments, which subsequently fuels other social conflicts. The substitution 

effect is particularly salient among local authorities facing unfunded mandates. To investigate this 

complex issue in China, we exploit a 2003 exogenous policy shock limiting local governments’ 

ability to raise land revenue. We construct an original panel dataset and show that the policy shock 

produces more protests. After evaluating a host of potential mechanisms, we find supporting 

evidence for substituting ad hoc tax extraction from firms by local governments facing greater 

land-use restriction, which results in more labor-related protests.   
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1. Introduction  

Land has been a long-standing source of conflict throughout the developing world. As a result 

of its scarcity, state monopoly over its access and allocation creates opportunities for elite capture, 

rent seeking, bribery, and electoral manipulation (Albertus 2019; Boone 2011; Bujko et al. 2016; 

Lindberg and Herath 2014). States can also acquire privately owned land in the name of public use 

or land redistribution or even blatantly engage in illegal land expropriation, planting the seeds for 

social conflict (Anti 2021; Dell’Angelo et al. 2017; Moyo 2000).  

In the land-conflict narrative, however, the potential impact of land revenue in reducing 

conflict is often overlooked. Alongside capital and labor, land is one of the fundamental factor 

endowments that promotes economic development. States may use preferential land pricing to 

attract foreign and domestic manufacturing investments to stimulate economic growth, which has 

long been thought to be negatively correlated with conflict; 1 furthermore, states can generate fiscal 

revenue through sales or leasing of land resources with which they can invest in public goods and 

services. In short, revenue generated from land resources may help to reduce social conflict by 

promoting economic growth and expanding the provision of public goods and services to the 

broader society.   

In this paper, we attempt to untangle the complex relationship between land resources and 

social conflict by scrutinizing it through fiscal revenue: we investigate the ways through which 

government revenue generated from land resources may shape the incidence of social conflict not 

limited to grievance from land disputes. Our view through fiscal revenue is driven by two key 

considerations. First, land revenue from land conveyance fees or sale of land-use rights is a form 

                                                            
1 For the debate on the relationship between economic development and conflicts, see for instance, Blattman and 
Miguel (2010) and Ray and Esteban (2017).  



2 
 

of nontax revenue. Other more prominent forms of nontax revenue, such as natural resources and 

foreign aid, have been found to have a direct impact on social conflict.2 Although not all nontax 

revenues are created equal, their common unearned and windfall nature suggests the relative 

absence of tax bargaining (Brautigam, Fjeldstad and Moore, eds., 2008), giving rise to various 

governance issues. In addition, nontax revenue is opaque and more likely to be subject to arbitrary 

and coercive extraction (Moore 2008). 

Second, local governments often face unfunded mandates in a fiscally decentralized 

environment (Posner 1998). A constraint on local governments’ capacity to collect nontax revenue 

may compel them to turn to extracting other taxes instead. This argument aligns with studies 

showing that fiscal decentralization may not necessarily benefit public service delivery (Malesky, 

Nguyen, and Tran 2014) or government fiscal discipline (Ong 2012a) as commonly believed. This 

line of reasoning suggests that any attempt by the central authority to restrict local governments’ 

collection of nontax revenues, even for the purpose of addressing social conflict, may not 

necessarily be effective if local revenue loss is not properly compensated.    

China presents itself as an excellent case to study the complex issues surrounding land and 

social conflict. In this land-scarce and densely populated country, policies governing rural‒urban 

land use can have profound impact on economic development in China. Decollectivization of 

agricultural land in the early 1980s spurred the first wave of economic growth in post-reform China 

(Lin 1992; Oi 1999; Xu 2011). Rapid urbanization and real estate development have been the main 

drivers of economic growth and local governments’ fiscal revenues since the 2000s (Han and Kung 

                                                            
2 For instance, some scholars argue that oil revenues and foreign aid enable incumbents to co-opt elites and garner 
popular support from the masses (Ross 2001, 2012; see Harber and Menaldo 2011 for a review). Cross-county 
analyses have produced mixed results. Although some cross-national studies have shown negative correlations 
between windfall revenue, and corruption or governance (Dalgaard and Olsson 2008; Knack 2000; Treisman 2007), 
others have shown a more benign effect of windfall revenue on governance (Herb 2005; Morrison 2015). 
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2012; Hsing 2012; Rithmire 2015; Wallace 2014); nonetheless, these frantic developments can 

come at the expense of peasant welfare (Guo 2001; Sargeson 2016), leading to widespread social 

contention (Pils 2016; Sargeson 2012). Lucrative land conveyance transactions monopolized by 

local governments also create opportunities for corruption and elite capture (Cai, Henderson, and 

Zhang 2013; Chen and Kung 2019).  

Identifying the causal effects of land revenue on social unrest in China is a challenging task, 

however, because variations in land conveyance and revenue across localities are endogenous to 

local political and economic dynamics. We explore an exogenous shock to local governments’ 

capacity to use land resources in our empirical strategy. This shock resulted from a series of central 

government-initiated policies in 2003, which imposed restrictions on local government sale or 

lease of user rights for industrial and real estate development. In particular, the prefectures in the 

eastern region were subject to greater policy enforcement intensity, stemming from the central 

government’s two major concerns—1) the potential impact of the misuse of land resources in the 

eastern region with higher population density and less arable land, and 2) the relative economic 

underdevelopment of the noneastern regions of China.3 Hence, the 2003 policy shift allows us to 

exploit both temporal and spatial variations in local governments’ land revenue in our empirical 

strategy. 

To evaluate the impact of the 2003 policy shift, we constructed a unique prefecture-level panel 

dataset, tracking the numbers of protests and land resources across China from 1999 to 2012. Our 

geo-coded protest data covers a wide range of grievances, including land, labor, environment, 

human rights, corruption, and those related to the police, education, health, taxation, and taxis and 

                                                            
3 The intention of the central government was to redistribute land resources among regions in order to address the 
disparities in regional development. See Section 3.2 for a detailed discussion of the 2003 policy shift and the ways it 
disproportionally affects land supply in the eastern region compared to the rest of the country. 
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pedicabs. Our land data consists of detailed prefectural-level land conveyance and other land 

revenue. To our knowledge, this is the most comprehensive and fine-grained panel dataset on 

protests and land use in China. 

We adopted several identification strategies to estimate the unbiased effects of land revenue 

on social unrest in China. Our baseline specification is a general form of the difference-in-

differences (DID) model with prefecture and year fixed effects. Because the baseline model may 

be subject to the endogeneity of land conveyance and revenue, we adopt an IV design that exploits 

a central government policy specifying the intensity of land-use restriction for all counties. The IV 

design is, however, not without limitations—it relies on a strong exclusion restriction assumption, 

implying that our instrument could affect social conflict only through the channel of land revenue. 

The intensity of the centrally designated policy enforcement could differ from the actual because 

of uneven implementation by local governments. To overcome these limitations, we leverage the 

spatial and temporal dimensions of the 2003 policy changes by employing a diff-in-disc estimation 

framework (Grembi, Nannicini, and Troiano 2016), which integrates a DID within a geographic 

regression discontinuity (GRD) design. The primary motivation of the diff-in-disc strategy stems 

from greater observed policy enforcement in the eastern region. The estimation strategy allows us 

to identify a local average treatment effect for prefecture-level jurisdictions along the border 

separating the country into the eastern and noneastern regions. These prefectures share similar 

social and economic characteristics but differ in the enforcement intensity of land-use restriction. 

Our analyses illuminate several important findings that shed light on the debate on land 

revenue and social unrest. First, we identified a consistent result that contrasts the conventional 

wisdom—all the three model specifications suggest a robust negative relationship between land 
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revenue and social conflict, particularly for urban protests. That is, we found that greater land 

revenue is associated with fewer protests. 

To unravel the underlying mechanisms, we evaluate several potential channels through which 

land revenue may shape social unrest in China. Consistently, we find evidence for the mechanism 

of a substitution effect of land revenue. Prefectures constrained by the 2003 policy changes turned 

to indirect taxation by extracting ad hoc taxes and administrative fees from local firms. Facing 

higher costs, local firms passed the burden to workers through underpayment of compensation, 

which resulted in rising labor protests. This finding is robust after we account for the 2008 Labor 

Contract Law and the global financial crisis that influenced business‒labor relations in the late 

2000s. Meanwhile, we find no consistent evidence for the other competing mechanisms, such as 

business corruption, income inequality, and lack of public spending. 

The remainder of this paper proceeds as follows. In Section 2 we present a theoretical 

framework to analyze the fiscal impact of land revenue on social unrest. Section 3 includes a brief 

discussion of the background of the land tenure system and the 2003 policy shift. Section 4 details 

the measurement of key concepts. In Section 5 we discuss our identification strategies and report 

the main results. Section 6 contains a host of potential mechanisms, followed by Section 7, which 

offers a discussion of the implications of our findings. 

2. The Fiscal Impact of Land Resources on Social Unrest 

To begin, land resources generate a wide range of direct and indirect fiscal benefits to the 

government, which help mitigate social conflict. Land conveyance or the sale or lease of land-use 

rights to private developers generates copious nontax revenue that enhance the government’s fiscal 

capacity. Land resources are essential to stimulate economic development, which in turn generates 
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direct tax revenue, including personal and corporate income tax, sales tax, and value-added tax, 

from growing economic activities. 

We contend that the fiscal benefits from land resources assuage societal tension mainly through 

two channels—government revenue and spending. As a nontax revenue, land revenue can 

substitute for government tax revenue collection. Taxation is often a focal point of state‒society 

conflicts, and a government’s tax structure reflects its attempt to maximize fiscal revenue while 

minimizing its political costs (Hettich and Winer 1984). Land revenue can therefore relieve the 

government’s pressure to extract taxes directly from businesses and individuals. Handsome land 

revenue strengthens the government’s fiscal capacity to spend on public goods that enhances social 

welfare and bolsters regime support. The role of nontax revenue is particularly crucial for 

developing countries that have yet to develop a strong taxation capacity (Besley and Persson 2014; 

Prichard, Salardi, and Segal 2018). Scholars arguing for the positive impact of natural resource 

revenue as windfall revenue on regime stability have drawn a similar conclusion (Herb 2005; 

Morrison 2015). 

Nevertheless, the fiscal benefits of land revenue in easing societal tension could be offset by 

several factors. As a form of nontax revenue, collection of land revenue could be arbitrary and 

coercive, giving rise to procedural impropriety (Anti 2021; Albertus 2019; Bujko et al. 2016; 

Lindberg and Herath 2014). Nontax revenue is also less likely to subject the government to tax 

bargaining, which can undermine governance lack of mechanisms constraining government 

behavior (Brautigam, Fjeldstad and Moore, ed., 2008). Scholars have shown that windfall revenue 

stemming from natural resources and foreign aid allows governments to provide targeted or broad-

based government goods and services without increasing the tax burden, preempting demand for 
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political representation and accountability (Andersen and Ross 2014; Jensen and Wantchekon 

2004; Morrison 2009). 

In the context of China, local governments may forcefully expropriate land from private land 

users or arbitrarily revoke land-use rights. Illegal government behavior in these cases often stems 

from opportunities for rent-seeking and corruption in lucrative land transactions (Chen and Kung 

2019; Zhu 2012). The degree to which land revenue can substitute for collection of tax revenue 

may be compromised by unfunded mandates, which compel the poorly financed local authorities 

to maximize revenue collection or use land as collateral for debt financing (Bernstein and Lü 2003; 

Ong 2012b). 

Despite these concerns, the fiscal benefits of land resources could outweigh the costs in China 

for several reasons. For example, local governments often spend land proceeds on better provision 

of compensation and social welfare to land-lost farmers (Cai 2016; Cai et al. 2020). Furthermore, 

the larger size of local government revenues strengthens their capacity to distribute social 

assistance benefits, such as Dibao, in order to preempt social contention (Pan 2020).  

More importantly, existing studies have shown that local governments do not always maximize 

fiscal extraction despite the important role of fiscal revenue in their political promotion (Han and 

Kung 2014; Guo 2009; Landry, Lü, and Duan 2018). The key constraint on revenue maximization 

is the priority placed on maintaining social stability. Specifically, the cadre management system 

of the Chinese Communist Party lists social stability as a veto target for local political leaders–if 

a mass protest took place in one’s jurisdiction, it could jeopardize a local leader’s career even if 

he or she were an overachiever in other areas, such as revenue collection (Edin 2003; O’Brien and 

Li 1999). Indeed, Lü and Landry (2014) show that the degree of political competition has an 



8 
 

inverse U-shaped relationship with local fiscal extraction—local politicians who face too much or 

too little competition exert less effort in fiscal extraction than those in the middle of the range.  

Finally, local governments in China operate under the “rule of mandates” (Birney 2014). In 

particular, the 1994 Tax-Sharing Reform has recentralized tax revenue, while leaving spending for 

local public goods and services decentralized (Tsui and Wang 2004; Wong and Bird 2008). The 

share of local in total government revenue has declined from nearly 80 percent in 1993 to only 

around 45 percent since 1994 while the share of local government expenditure has remained at 

around 70 percent after 1994, the same level as before. Rather importantly, this suggests that 

unfunded mandates generate greater pressure for local authorities with limited capacity to draw on 

land revenue to finance local public spending. In other words, those with meagre land resources 

must intensify the efforts in tax revenue collection, which can create social tension and 

subsequently fuel contention.   

In sum, we contend that land revenue can ameliorate social conflict through both the revenue 

and spending channels. In our empirical section, we design a strategy to identify its causal effects 

in China.  

3. The Land Tenure System in China and the 2003 Policy Shift  

Before we proceed to our empirical strategy, we first briefly discuss the development of the 

land tenure system in China. We then detail the 2003 central policy shift restricting local 

governments’ capacity to capitalize land resources, a practice enforced with greater intensity in 

the eastern prefectures. 

3.1. Land Taking and Urbanization in China 

Since 1949 China has had a dual land tenure system, in which rural land is collectively owned 

and urban land is state-owned (Lin and Ho 2005).  In 1998, the Land Administration Law of China 
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(中华人民共和国土地管理法) was revised to allow local governments to expropriate rural 

collective land for “public purposes”.4  What constitutes public purposes is, however, vaguely 

defined—any land-use conversion for industrial, infrastructural, and commercial development 

could potentially be construed as for public purposes. The law imposes a cap on farmers’ 

compensation to 30 times the average annual agricultural production value. Because land 

compensation is decided by past output value—rather than its much higher market value once the 

transaction is completed—the law is seen as not serving farmers’ interests (Pils 2005). 

A more substantial problem, however, lies with the Chinese state holding monopoly power in 

rural land transactions. The Chinese law provides the state with the prerogative to requisition 

collectively owned land and convert it into state ownership. Only after conversion to state 

ownership could land-use rights be sold to real estate developers or private users. This land tenure 

system makes local governments the only intermediary of transactions that convert low-priced 

agricultural land into high-priced commercial-use land. Consequently, it creates enormous room 

for local-government rent-seeking behavior and excludes farmers from the transactions that 

foresee many-fold appreciation in land prices (Ong 2014). 

3.2. The 2003 Policy Shift in Land-Use Restriction 

Violations of land-use regulations have become a rampant problem since the 1998 revision to 

the Land Administration Law (Liang 2009; Lin and Ho 2008). To address the misuse of land 

resources, the central government initiated a series of policies to restrict land conveyance by local 

governments starting in 2003.5 These policies impose stricter rules on land acquisition by local 

                                                            
4 For the full content of the law, see  
http://www.npc.gov.cn/npc/c30834/201909/d1e6c1a1eec345eba23796c6e8473347.shtml (Accessed Sept. 1, 2020) 
5 These policy documents were issued by the Ministry of Land Resources, the State Council, the National 
Development and Reform Commission, and the Central Organization Department in 2003‒2004. See Appendix D 
for the list of policies. For detailed discussion of some of these policies, see Liang (2009). In 2003, for instance, the 
Ministry of Land Resources announced the National Land Development and Reorganization Plan (全国土地开发整 
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governments, restrict land conversion for commercial use, and terminate permits for the 

construction of shopping complexes and golf courses in selected cases. 

More importantly, the land-use restriction policies had a disproportionate impact on 

prefectures in the eastern region.6 The central policies have intended for greater enforcement 

intensity in the eastern region because its higher population density and less arable land per capita. 

In addition, the central government’s relaxation of land-use restriction in the noneastern region 

was part of its broader strategies since the early 2000s to address regional inequality in the central 

and western provinces of China.  

Overall, the 2003 policy shift in restricting land use, particularly the greater enforcement 

intensity in the eastern region, was effective in meeting the central government’s intended 

objective. Panel A in Figure 1 shows that the overall land conveyance by hectare had grown rapidly 

prior to 2003 but declined immediately in 2004 and 2005 following the 2003 policy shift. Moreover, 

land conveyance grew at a similar rate between the eastern and noneastern prefectures from 1999 

to 2001, but those in the eastern region registered much higher rates in 2001‒2003. The 2003 

policy shift led to an immediate decline in the eastern region in 2004 and 2005 while those in the 

central and west continued to grow after 2003. Eventually, land conveyance in the noneastern 

region outpaced the eastern region after 2009. In Panel B, we observe a decline in land revenue in 

the eastern region in 2004 that resulted from the policy shift in the previous year, while that in the 

noneastern region registered a rising trend throughout until the 2008‒2009 financial crisis. Overall, 

                                                            
理规划) for 2000-2010, which called for greater land-use restriction in eastern and coastal regions. The 2004 policy 
entitled “The Quotas of Land Use for Industrial Projects” (工业项目建设用地控制指标) specified the minimum 
investment requirement per hectare for all counties, which subjected the eastern jurisdictions and those in the 
metropolitan areas to higher thresholds. 
6 We follow the definition by the State Bureau of Statistics for the definition of eastern region, which includes cities 
in the following provinces: Hebei, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and Hainan. Three provincial 
municipalities—Beijing, Tianjin, and Shanghai—also belong to the eastern region. Because they are under the direct 
administration of the central government, we exclude them from our analysis. 
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land revenue in the noneastern region still lagged behind that in the eastern region until 2011 

because of higher land prices in the more developed eastern cities.   

The unequal enforcement intensity of land-use restrictions is more clearly reflected in the 

eastern shares of land conveyance and revenue in the country’s totals. Panel C shows the eastern 

share of land conveyance was as high as 64 percent on the eve of the 2003 policy shift. After 2003, 

its share of land conveyance registered a declining trend. By 2012, the eastern prefectures 

accounted for only 37 percent of the country’s total in land conveyance. Similarly, Panel D shows 

a declining land revenue share of the eastern region after 2003, a further dip after 2009. Overall, 

the fall in revenue shares of the east was not as steep because of its higher land prices.  

FIGURE 1: LAND CONVEYANCE AND REVENUE IN CHINA (1999‒2012)  

 

Notes: For data sources, see Table A1 in Appendix A. 
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4. Data 

To evaluate the impact of land revenue on social unrest, we constructed an original prefectural-

level panel dataset for 1999‒2012, consisting of fine-grained measures of mass protest, land 

conveyance, and revenue. Our data focuses only on municipalities at the prefecture-level, thus 

excluding municipalities with provincial administrative status (i.e., Beijing, Shanghai, Tianjin, and 

Chongqing). These provincial-level municipalities enjoyed much greater political and economic 

autonomy, resulting in very different dynamics in land development and social conflict compared 

to prefecture-level municipalities. 

Our dataset allows us to explore both temporal (before and after the 2003 policy shift) and 

spatial variations (eastern and noneastern regions) in our empirical analysis. We choose to focus 

on the period between 1999 and 2012 for two reasons. First, local governments were able to tap 

into land resources only after 1999 as a result of the 1998 revision of the Land Administration Law. 

Second, the central government adopted several new policies after 2012 under Xi Jinping’s 

leadership. 7  The post-2012 policy shifts may generate many confounding factors that could 

complicate our estimation.  

4.1. Data on Mass Protest 

Our main outcome of interest is social unrest, measured by incidents of mass protest contained 

in a dataset.8 Our hand- and geo-coded data come from Radio Free Asia (RFA), a United States 

government-funded, nonprofit broadcasting corporation that publishes online news to Asian 

                                                            
7 For instance, the Xi administration introduced the anticorruption and poverty alleviation campaigns in 2013, 
possibly affecting land use in various ways; furthermore, the central government has called for greater 
environmental protection even at the expense of GDP growth, which will also affect local decisions on land usage.  
8 The dataset is constructed by one of the authors. Our search coders used the following terms: kangyi (protests), 
jingzuo (sit-ins), saoluan or baodong (riots), weidu (blocking, e.g., of streets), zhenya (repression), jupai (carrying 
posters), la hengfu or da hengfu (holding banners), sa chuandan (distributing leaflets), jueshi (hunger strike), shiwei 
(demonstrations), and minyuan or hanyuan (grievance).  
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countries where citizens lack access to a free press.9 For reasons of consistency in coverage and 

reporting, we focus on one single media source.10 RFA airs by far the most comprehensive online 

news about social unrest in China compared to similar news agencies. This dataset is subject to 

some limitations like all other media-related data sources. To the extent that media reports are 

partial to major incidents and those with numerous casualties, this dataset is predisposed to such 

biases. Online news coverage is also influenced by internet penetration, favoring urban over rural-

based events and reporting in later years; however, we believe that with the comprehensive 

coverage and reliance on stringers as well as eyewitness accounts, RFA can address these shortfalls 

to a considerable extent.11 In our identification strategy, discussed in the next section, we also 

tackle these limitations.12 

Bearing these caveats in mind, we illustrate in Figure 2 that social unrest in China has been on 

the rise since the early 2000s, driven by several factors. The reform of state-owned enterprises 

(SOEs) was a major source of social conflict during the late 1990s (Hurst 2009). Meanwhile, labor 

protests at private firms were mostly concentrated in the southeast region (Lee 2007). Despite the 

improvement in legal protection, some workers still take their grievances to the street because 

formal conflict resolution channels are extremely time-consuming (Friedman and Lee 2010). 

Because of the need to raise revenue, local governments have fervently promoted land 

development since the 2000s, often in the name of industrialization and urbanization to boost 

people’s standard of living. Local government’s land expropriation thus became a major reason 

                                                            
9 It maintains an office in Hong Kong, hires reporters and stringers to file reports on China, and relies on eyewitness 
accounts of events.  See https://www.rfa.org/about. 
10 Multiple sources will introduce different biases to data that we are unable to properly account for.  
11 The number of news items in online news outlets like RFA are fewer than those in social media posts, as shown in 
studies by Zhang and Pan (2019) and Göbel (2020); however, online news media have the advantage of greater 
accuracy over social media posts because news is verified by professionals and each news item contains 
considerably more data than a social media post.  
12 See Section 5.3 on the ways through which our disc-in-diff specification address the media biases. 
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for social conflict (Pils 2016; Sargeson 2012). Marked increases in protests related to the 

environment and brutality of law enforcers have also occurred since the 2000s (Steinhardt and Wu 

2016; Ran 2013; Hanser 2016). The number of protests reached its peak in 2009, when the effects 

of the global financial crisis were keenly felt in the society but declined a year later before climbing 

back up shortly thereafter.13 We manually sorted the protest incidents into urban and rural areas, 

based on origins of grievance, instead of place of occurrence. The former more accurately reflects 

the localities where governance issues or tense social relations had led to social conflict.14  

FIGURE 2: TOTAL NUMBER OF PROTESTS (1999‒2012) 

 

Notes: Protest data is from authors' database. It excludes protests in Beijing, Tianjin, Shanghai, and Chongqing. 

                                                            
13 These trends align with the findings in Chen (2020), who similarly draws on media-sourced protest data. 
14 Many rural residents take their grievances to larger cities, such as provincial capitals or Beijing, in order to 
magnify their claims. If coded by place of occurrence, urban protests would have been overestimated, and rural 
cases underestimated accordingly.  
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4.2. Data on Land Revenue 

Land conveyance is a process through which local governments convert arable land into 

nonarable land and then sell or lease land-use rights to developers for industrial or commercial 

development. The transfer of land-use rights to private users generates significant land revenue for 

local governments. The land conveyance fee (土地出让金), which constitutes the bulk of land 

revenue, is generated by negotiated sales (协议出让) to industrial users or auctions (招拍挂出让) 

to private developers. Negotiated sales of industrial-use land typically fetch much lower prices 

than commercial-use land sold through auctions to the highest bidding private developers. We 

constructed a prefecture-level panel dataset for 1999‒2012 from the China Land and Resources 

Yearbook and the China Land and Resources Statistical Yearbook.15 The rising prominence of 

land revenue for local governments is indicated in Panel B in Figure 1. Other scholars have 

documented land revenue rising from less than 10 percent of local governments’ total revenue in 

the early 2000 to more than 60 percent in 2013 (Chen and Kung 2016; Liu and Liu 2020). 

5. Identification Strategy and Main Results 

Rising land revenue is highly endogenous to local political and economic factors. In our 

identification strategy to estimate the causal effect of land revenue on social unrest, we employ 

three separate estimation strategies. We then present the main results based on these model 

specifications.   

5.1. Fixed Effects Model 

                                                            
15 China Land and Resources Yearbook contains the data for 1999‒2003, and China Land and Resources Statistical 
Yearbook contains the data for 2004‒2012. Both yearbooks were published by the Ministry of Land Resources. 
Another official land data source is available from the Land Transaction Monitoring System 
(http://www.landchina.com); however, because of its many missing data from 1999 to 2002, we prefer data from the 
land resource yearbooks. 
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Our baseline model is a general form of the DID model with prefecture and year fixed effects. 

This is a natural starting point to analyze the prefecture-level panel data: 

 

𝑃𝑟𝑜𝑡𝑒𝑠𝑡 𝛽𝐿𝑜𝑔 𝐿𝑎𝑛𝑑_𝑅𝑒𝑣𝑒𝑛𝑢𝑒 𝛼𝑍 𝑃𝑟𝑒𝑓𝑒𝑐𝑡𝑢𝑟𝑒 𝑦𝑒𝑎𝑟 𝜖  . (1) 

 

The dependent variable, 𝑃𝑟𝑜𝑡𝑒𝑠𝑡 , is measured by the number of total protests in city i and 

time t. 𝐿𝑜𝑔 𝐿𝑎𝑛𝑑_𝑅𝑒𝑣𝑒𝑛𝑢𝑒  is the key independent variable, which is the log transformation of 

land conveyance revenue in city i and time t. 𝑍  is a vector of economic, social, and political 

covariates at the city level.16  

The two-way fixed effects model is subject to potential estimation bias resulting from the 

endogeneity of land revenue. For instance, some observed and unobserved factors, such as the 

quality of local governance and preexisting state‒society tension, could affect both the number of 

protests and level of fiscal revenue. In addition, variations in land revenue between regions and 

over time could be driven by central government policies and the changing economic 

environment.17 

5.2. Instrumental Variable (IV) Specification 

To address the potential endogeneity problem in the fixed effects model, we adopt an 

instrumental variable (IV) specification by exploiting an exogenous source of intended 

enforcement intensity in land-use restriction policies. The exogenous source stems from a policy 

                                                            
16 The control variables include GDP (logged), fiscal revenue per capita (logged), population density, proportion 
of rural population, the degree of political competition in terms of numbers of prefectures in the province, and city 
area size (logged). 
17 For example, the central government introduced the rural tax-for-fee in 2001 and increased intergovernmental 
transfers to western regions while mandating greater provision of public goods and services during the Hu-Wen 
administration from 2002 to 2012. Since China’s accession to the WTO in 2001, significant economic impact has 
also been generated on local economies. 
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document entitled “The Quotas of Land Use for Industrial Projects” (工业项目建设用地控制指

标), issued by the Ministry of Land Resources as part of its 2003 land-use restriction policies. 18 

This policy document divided Chinese county-level jurisdictions, including urban districts, 

county-level cities, and counties, into 15 categories and ranked them by seven classes according 

to the per-hectare minimum requirement for industrial investment. Hence, jurisdictions facing a 

higher minimum investment requirement are subject to greater land-use restriction, which 

effectively raised the cost of land for potential investors. 

Using the class ranking in this policy, we constructed an index of intended enforcement 

intensity for each prefecture by taking the average of the rankings for all county-level jurisdictions 

within it. Figure 3 shows the enforcement intensity across China, and the prefecture-level cities in 

the eastern region and major metropolitan cities in non-eastern region (e.g., Wuhan, Changsha, 

Chongqing, Chengdu, Taiyuan, Zhengzhou, Nanning, Kunming, Xi’an, and Wulumuqi) were 

evidently subject to more intense land-use restriction.  

We believe the index of intended enforcement intensity is a valid instrument to discern the 

variation of land revenue across prefectures. As an instrument, the index is likely to meet the 

exclusion restriction assumption in our empirical models with social unrest as the dependent 

variable. The policymakers at the central government intended to restrict land supply, and thus 

they set a greater amount of investment per hectare for projects located in higher-ranked 

jurisdictions. The restrictions imposed on land supply through investment requirements generated 

a barrier on land conveyance and revenues by local governments. The policymakers, however, did 

not specifically aim at ameliorating social conflict through this policy. Some may argue that the 

                                                            
18 The 2004 policy document, updated in 2008, appears in Appendix D. It is available at 
http://www.fdi.gov.cn/1800000121_23_65861_0_7.html (Accessed August 25, 2020). 
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intended enforcement intensity may be only a formality. The degree of its actual implementation 

is up to local officials. Although this is a valid concern, we find that the intended enforcement 

intensity index to have a real impact on land-use restriction across China. For example, the 

intended enforcement intensity has a strong positive correlation with violated cases discovered by 

higher-level governments between 1999 and 2012 when we analyze provincial-level panel data on 

the number of land-use violations (Appendix C, Table C1: Panel 1).  

FIGURE 3: GEOGRAPHIC DISTRIBUTION OF INTENDED ENFORCEMENT 

INTENSITY 

 

Hence, we use the following model specification for our IV strategy: 

𝐿𝑜𝑔 𝐿𝑎𝑛𝑑_𝑅𝑒𝑣𝑒𝑛𝑢𝑒 𝛾𝐸𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡_𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 𝑝𝑟𝑒𝑓𝑒𝑐𝑡𝑢𝑟𝑒 𝑦𝑒𝑎𝑟 𝜖  (2-A) 

𝑃𝑟𝑜𝑡𝑒𝑠𝑡 𝛽𝐿𝑜𝑔 𝐿𝑎𝑛𝑑_𝑅𝑒𝑣𝑒𝑛𝑢𝑒 𝛼𝑍 𝑝𝑟𝑒𝑓𝑒𝑐𝑡𝑢𝑟𝑒 𝑦𝑒𝑎𝑟 𝜖    (2-B) 
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In this specification, 𝐸𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡_𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦  is the enforcement intensity ranking for 

prefecture i. It was coded zero before 2004, and the average ranking for all the county-level units 

within prefecture i after 2004. Note that the ranking is time invariant after 2004. 𝑍  is the same 

vector of economic, social, and political covariates specified in Equation (1). 

5.3. Difference-in-Discontinuities Model Specification 

The validity of the exclusion restriction assumption in the IV design is often subject to 

challenges and cannot be empirically verified. Hence, we adopt an identification strategy based on 

the GRD design in order to arrive at a more robust estimation. Although this specification only 

allows us to estimate the local average treatment effect, it offers several advantages to address the 

potential endogeneity issues in previous models and the measurement errors in our dependent 

variable. 

The motivation for the GRD design stems from greater policy enforcement in the eastern 

region and relative policy relaxation in the center and west as shown in Figure 1 and other studies 

(Han and Lu 2017; Liang, Lu, and Zhang 2016).19 Even though the 2003 land policy shift was 

applied across China, the central government had called for stricter enforcement in the eastern 

region. At the same time, the central government’s other growth-promoting policies gave 

preferential land use to the central and western provinces.    

                                                            
19 The central government revised the Land Administrative Law in 2004, reducing the total size of cultivated land 
areas in each province. The State Council further announced a policy that emphasized lesser conversion of cultivated 
land to industrial and commercial land (See State Council No. 28 (2004): The State Council’s Decision on Deepen 
Reform and Strength Land Administration (国务院关于深化改革严格土地管理的决定). Available at 
http://www.gov.cn/zwgk/2005-08/12/content_22138.htm (Accessed May 24, 2021). Because cities in the eastern 
provinces have less arable land, they face greater constraints in land supply. See State Council Document No. 73: 
The Announcement on the Policy Implementation of the Western Development (关于西部大开发若干政策措施实

施意见的通知). Available at https://www.ndrc.gov.cn/fggz/lywzjw/zcfg/200507/t20050714_1046915.html 
(Accessed May 23, 2021). 
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Separately, the central government also maintains a top-down land-use quota system to prevent 

the encroachment of arable land, which reinforces the disparity in policy enforcement in the eastern 

and noneastern regions. Under this system, the central government formulates an annual land-use 

plan specifying land-use quotas for each province, and the provincial governments distribute the 

allocated quota to lower-level governments. In addition, the State Council’s approval of plans is 

required of jurisdictions with a population size greater than one million. Given the ratio of lower 

arable land to population size in the eastern region, those cities face relatively more significant 

constraints in land use from the central government.  

FIGURE 4: REGRESSION DISCONTINUITY IN DE JURE ENFORCEMENT 

INTENSITY 
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The key identification assumption in our research design is that prefectures located on both 

sides of the eastern region border should be ex ante identical in their ability to exploit land 

resources but nonidentical after the implementation of the 2003 policy. Indeed, we identify a 

discontinuity of enforcement intensity for prefectural cities along the border that divides the 

eastern and noneastern regions20 (Figure 4). We also find that eastern prefectures have higher 

likelihood of land-use violation after 2003. (Appendix C, Table C1: Panel 2). Effectively, this 

border between eastern and noneastern regions assigns prefectures along two sides of the 

administrative boundary into treatment and control groups in an as-if random fashion, which gives 

rise to the GRD design (Keele and Titiunik 2015). 

Despite the quasi-experimental setting of the GRD framework, it cannot account for the 

impact of policy changes in city i over time, which is crucial for the purpose of the identification 

of causal effects. To address this concern, we follow Grembi, Nannicini, and Troiano (2016) to 

incorporate a DID framework into the GRD design. This so-called augmented diff-in-disc 

specification allows researchers to estimate the causal effects of the treatment by exploiting the 

temporal and spatial variations. Hence, we estimate the impact of the 2003 policy shift within an 

h-kilometer distance to the border using the following model: 

 

      𝑦 𝜏𝐸𝑎𝑠𝑡𝑒𝑟𝑛_𝑅𝑒𝑔𝑖𝑜𝑛 𝑃𝑜𝑠𝑡_2003 𝛾𝐸𝑎𝑠𝑡𝑒𝑟𝑛_𝑅𝑒𝑔𝑖𝑜𝑛 𝑃𝑜𝑠𝑡_2003

𝑓 𝑑  𝑓 𝑑  𝐸𝑎𝑠𝑡𝑒𝑟𝑛_𝑅𝑒𝑔𝑖𝑜𝑛 𝑃𝑜𝑠𝑡_2003 𝑓 𝑑  𝑓 𝑑

 𝐸𝑎𝑠𝑡𝑒𝑟𝑛_𝑅𝑒𝑔𝑖𝑜𝑛 𝑃𝑜𝑠𝑡_2003 𝛽𝑍 𝐿𝑎𝑡𝑖𝑡𝑢𝑡𝑑𝑒  𝑝𝑟𝑜𝑣 𝑦𝑒𝑎𝑟 𝜖    

 (3) 

𝑠. 𝑡. ℎ 𝑑 ℎ 

                                                            
20 See Table C2 in Appendix C for t-test results. 
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In this specification,  𝑦  is our outcome of interest for prefecture i in region g at year t. 

𝐸𝑎𝑠𝑡𝑒𝑟𝑛_𝑅𝑒𝑔𝑖𝑜𝑛  is coded one for city i belonging to the eastern region and zero otherwise. 

𝑓 𝑑  is a polynomial21 in distance of city i within h kilometers to the border and its interaction 

with 𝐸𝑎𝑠𝑡𝑒𝑟𝑛_𝑅𝑒𝑔𝑖𝑜𝑛 .  𝑃𝑜𝑠𝑡_2003  is a dummy variable coded one if 𝑡 2004 and zero 

otherwise. The coefficient  is the diff-in-disc estimator and identifies the treatment effect of 2003 

policy changes that account for both temporal and spatial treatment effect. To avoid posttreatment 

bias, 𝑍  is a vector of pretreatment control variables,22 such as GDP, fiscal revenue per capita, 

population density, proportion of rural population, the average slope of the land, the number of 

cities within the province (proxy for political competition), and the total area size of the city from 

1995 to 1998. Finally, we include latitude fixed effects in vector 𝐿𝑎𝑛𝑡𝑖𝑡𝑢𝑑𝑒  by creating four 

dummy variables for latitudes of the prefecture i. Hence, we ensure the comparison is between 

prefectures in similar latitudes. Furthermore, we include both provincial (𝑝𝑟𝑜𝑣 ) and year fixed 

effects (𝑦𝑒𝑎𝑟 ) in the model. Finally, we use clustered standard errors at the city level in the 

analysis.  

Following Grembi, Nannicini, and Troiano’s (2016) strategy for bandwidth selection, we first 

estimate two optimal bandwidths for robust bias-corrected inferences using pretreatment (1999-

2003) and posttreatment (2004-2012) data.23 We then calculate the optimal bandwidths by taking 

the averages of those identified in both models. Although the optimal bandwidths vary across 

models, they are all within the ranges of 100km and 150km. Notably, varying optimal bandwidths 

across different dependent variables lead to a lack of uniform numbers of observations across 

                                                            
21 We reported the first order polynomial results in this paper.  
22 We use pretreatment values in order to avoid posttreatment biases in the estimation.  
23 We rely on rdrobust package in Stata developed by Calonico, Cattaneo, Farrell, and Titiunik (2017) in our 
estimation. 
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models. Thus, we mostly report the results for the 150km fixed bandwidth with the same set of 

observations across the models.24 

Note that the validity of diff-in-disc identification strategy relies on several important 

assumptions. In what follows, we discuss these assumptions in light of our data. 

Continuity of the Differences in Covariates. The assumption underlying the standard 

regression discontinuity design is that all the observable and unobservable factors are continuously 

related to the assignment variable. In other words, the observed outcomes are driven only by the 

policy treatment instead of other confounding factors that share the same assignment to the 

treatment and control groups. We find the observed covariates to be mostly statistically 

insignificant between the control and treatment groups when the bandwidth is small.25 When the 

bandwidth is within 50km or 100km, the only statistically significant covariate is the degree of 

political competition proxied by the number of cities within the province. When the bandwidth is 

within 150km, the statistical difference in political competition disappears; however, the difference 

in one of the covariates, GDP, becomes statistically significant at the 0.01 level. By and large, the 

cities are similar on average on both sides of border. 

Irrelevant Compound Treatment Effect. The regression discontinuity design based on 

geography rests on another important assumption: two or more simultaneous treatments affecting 

the outcome of interest are irrelevant; otherwise, the design would introduce a compound treatment 

effect (Keele and Titiunik 2015). A major concern underlying this assumption is that the 

geographical demarcation overlaps with the provincial boundaries, thus the observed outcomes 

may result from interprovincial political and economic differences instead of the policy treatment.  

                                                            
24 Figure C1 in the appendix illustrates the geographical locations of the cities included in our analysis within the 
100km and 150km bandwidth. 
25 See Table C3 in Appendix C for more details. 
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Although other potential simultaneous treatments affecting the outcome of interest could exist, 

we contend that our diff-in-disc estimation strategy mitigates the concern of potential simultaneous 

treatments as long as the interprovincial differences vary only spatially. That is, the diff-in-disc 

framework, which incorporates the DID specification, estimates within-prefecture changes before 

and after the 2003 policies. Effectively, the DID specification subtracts the irrelevant province-

specific factors (e.g., geographic and natural endowments, political climates, and social cultures) 

as long as they are time invariant—from the period before 2003 to the period after 2003—thus 

mitigating the potential compounded treatment effects because of the administrative boundary 

(Keele and Titiunik 2015:135). 

 Irrelevant Media Bias in Protest Reporting. Media-sourced protest-event data can 

potentially introduce both scale and source biases in the causal effect estimation. Scale bias 

suggests large-scale protests and those that took place in major cities will receive greater attention 

than smaller incidents in remote areas. Source bias implies that increasing Internet penetration over 

time may enhance the coverage of protest events in later years, causing an underreporting of earlier 

events in our dataset.  

One advantage of our diff-in-disc estimator is that it allows us to assume irrelevancy in these 

media biases. The diff-in-disc framework restricts the analysis to only a subset of prefectural cities 

located on both sides of the border, limiting the difference between major and secondary cities in 

the scale bias. In addition, source bias, if it exists, should have the same impact for geographically 

proximate cities—the diff-in-disc framework compares the within-city differences before and after 

2003 policy changes along the boundary, thus accounting for media-sourced biases.  

5.4. Main Results 
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Despite using different estimation strategies, our analyses consistently show a strong negative 

correlation between land revenue and social unrest in China. The negative association is found in 

the baseline two-way fixed effects model (Table 1, Panel A: Columns 1‒2) and more markedly for 

urban protests (Table 1, Panel A: Columns 5‒6).  

The estimation results are much stronger with the IV strategy (Table 1, Panel B). The first-

stage regression of the IV analysis shows a strong negative correlation between the enforcement 

intensity index and land revenue. The sizeable F-statistics suggest enforcement intensity is a good 

instrument for land revenue. The second-stage analysis suggests that land revenue has a substantial 

negative impact on the number of protest incidents and the estimates are statistically significant 

for both urban and rural protests. The larger coefficients of IV estimates are partly the result of our 

reliance on partial variation in land revenue driven only by the enforcement intensity index. 

On the impact of the policy treatment by using the diff-in-disc framework in Equation (3), we 

expect the coefficient  to be positive because of the lower land revenue from the treated eastern 

prefectures.26 Our estimation results show that the policy treatment, which reduces land revenue 

for the prefectures on the east side of the border, has increased total protest incidents by 49.8 

percent (Table 1, Panel C: Column 2). The converse is also true: greater land revenue for 

prefectures on the west side of the border has led to fewer protests. Breaking the protest location 

down into rural and urban areas, we find that the policy treatment has increased the likelihood of 

protests in urban localities by 47.8 percent but produced small and statistically insignificant effects 

in rural localities. 

 

                                                            
26 In our separate analysis, we used the diff-in-disc framework to analyze the impact of policy treatment on land 
conveyance and land revenue. Our analysis shows that the prefectures belonging to the eastern region along the 
border have less land conveyance and land revenue. See Tables C4 in Appendix C for more details. 
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Notes: Robust standard errors are clustered at prefecture level. IV analysis controls are time-varying covariates including GDP 
(logged), fiscal revenue per capita (logged), population density, proportion of rural population, number of prefecture pool size, city 
area (logged). Diff-in-Disc analysis controls are pre-treatment control variables including GDP (logged), fiscal revenue per capita 
(logged), population density (logged), proportion of rural population, the average slope of the land, and number of cities within the 
province, and the city area (logged). * p < 0.1 ** p< 0.05; *** p < 0.01. 

6. Why Did Land-Use Restriction Lead to Social Unrest?  

Our main analysis has shown that the prefectures subject to greater land-use restriction 

experienced a greater number of mass protests, especially in urban areas. We investigate several 

potential mechanisms that may account for this counterintuitive finding. Note that we have mainly 

TABLE 1 TREATMENT EFFECTS ON PROTESTS (1999-2012) 
 (1) (2) (3) (4) (5) (6) 
 All protest Rural protest Urban protest 
   Panel A:Two-way FE   

Land revenue (logged) -0.105** -0.085* -0.037 -0.029 -0.068** -0.056*
 (0.048) (0.046) (0.023) (0.024) (0.034) (0.033)

N 4521 4518 4521 4518 4521 4518 
Controls  Y  Y  Y 
Prefecture FE Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y 

  

Panel B: IV, Second Stage Results 
 

Land revenue (logged) -5.635** -5.120** -2.043* -1.788** -3.592** -3.332**
 (2.756) (2.387) (1.129) (0.909) (1.769) (1.594)
   IV, First Stage Results   

Enforcement Intensity -0.083** -0.079** -0.083** -0.079** -0.083** -0.079**
 (0.041) ( 0.038 ) (0.041) (0.038) (0.041) (0.038)

F-statistic 456.62 405.69 456.62 405.69 456.62 405.69
N 4521 4518 4521 4518 4521 4518 
Controls  Y  Y  Y 
Prefecture FE Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y 

  

Panel C: Diff-in-Disc, 150 bandwidth 
 

East  Post-2003 0.498* 0.498* 0.020 0.020 0.478** 0.478**
 (0.266) (0.267) (0.118) (0.118) (0.190) (0.190)

East -0.099 -0.940*** -0.201* -0.288** 0.102 -0.652***
 (0.221) (0.318) (0.108) (0.137) (0.154) (0.239)

Post-2003 0.227* 0.227* 0.068 0.068 0.159* 0.159*
 (0.133) (0.134) (0.085) (0.085) (0.090) (0.090)

N 1428 1428 1428 1428 1428 1428 
Controls  Y  Y  Y 
Latitude FE  Y  Y  Y 
Province FE Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y 
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relied on the diff-in-disc identification specification in our evaluation of mechanisms because of 

several considerations. First, the robustness of estimates in the two-way fixed effects model may 

be compromised because of potential endogeneity problems in the key independent variable—land 

revenue. Second, the IV strategy relies on the strong exclusion restriction assumption, which may 

not hold across our analysis of different mechanisms. The possibility that the enforcement intensity 

index may influence our wide-ranging outcome variables through channels independent of land 

revenue cannot be credibly ruled out. Third, the diff-in-disc framework is the most restrictive and 

demanding specification and least likely to generate statistically significant results among all three 

estimation strategies. Scholars have underscored the lower likelihood of publication bias for the 

RDD specification compared to the DID or IV strategies (Brodeur, Cook, and Heyes 2020).  

Based on the more conservative diff-in-disc specification, our analyses consistently showed 

supporting evidence for the mechanism of the substitution effect of land revenue—prefectures 

constrained by the land-use restriction policies have sought alternative channels to raise fiscal 

revenue by collecting more ad hoc taxes and administrative fees. The ad hoc taxation generated 

increased costs for firms, which led to downstream effects on their malpractice in labor relations 

and hence more labor disputes. That aside, we have not found consistent evidence for any other 

alternative mechanisms. 

6.1. The Substitution Effect of Land Revenue on Social Unrest 

We first evaluate the impact of land revenue on total government revenue, finding that the 

policy treatment led to a 24.6 percent increase in budgetary revenue per capita in the treated eastern 

prefectures despite a decline in land revenue (Figure 5). The positive treatment effects on fiscal 

revenues do not originate in higher levels of economic development because we find the policy 
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treatment has no impact on GDP per capita.27 Put differently, higher budgetary revenue per capita 

stems from greater fiscal extraction instead of stronger economic development. Furthermore, our 

investigation of the treatment effects on different sources of fiscal extraction yields no evidence 

for more collection of the VAT. The estimates for the policy treatment on business tax and 

enterprise income tax are positive but statistically insignificant (p-values are 0.134 and 0.161, 

respectively). Instead, we find a statistically significant treatment effect on greater local 

governments’ extraction of other revenues, that is, ad hoc taxation and administrative fees. Our 

results echo Liu and Liu (2020), who show collection of greater land revenue had reduced firms’ 

effective tax rates during the period from 2000 to 2013.  

FIGURE 5: TREATMENT EFFECTS ON GOVERNMENT REVENUE (1999‒2012) 

 

Notes: The figure presents the point estimates for τ, the estimate of Eastern Region × Post-2003 in Equation (3) on 
outcome variables under bandwidth 150 km with 95% confidence intervals. Robust standard errors are clustered at 
prefecture level. Full control includes province fixed effects, year fixed effects, latitude fixed effects and covariates. 
Covariates are pre-treatment control variables including GDP (logged), fiscal revenue per capita (logged), population 
density (logged), proportion of rural population, the average slope of the land, and number of cities within the province, 
and the total area size of the city (logged). See Column (1)-(5) in Table B1 in Appendix. 

                                                            
27 See Table C5 in Appendix C for more details. 
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How did the additional burden of ad hoc taxes and administrative fees affect social conflict? 

Note that these extractions from local governments are mostly imposed on local businesses 

because personal income tax accounts for only a small fraction of total government revenue in 

China.28 We found some supporting evidence for firms passing additional burdens on to their 

employees through underpayment of compensation. For example, a content analysis of news 

reports on labor-related protests underscores the prominence of complaints related to worker 

compensation, such as low wages (工资低), wage arrears (拖欠工资), and delayed compensation 

(拖欠补偿) (Appendix C, Figure C2). More generally, we found the policy treatment has a 

negative effect on wages and household income per capita in the eastern prefectures, despite 

similar level of economic development. Specifically, Figure 6 shows the policy treatment has 

reduced wages in the treated cities by 8.6 percent, which was mainly driven by a reduction in urban 

household income and expenditure, compared to the prefectures on the west side of the border.  

FIGURE 6: TREATMENT EFFECTS ON WAGES AND HOUSEHOLD INCOME AND 

EXPENDITURE (1999‒2012) 

 

                                                            
28 For example, personal income tax accounts for only 5.8 percent of total tax revenue in China in 2012. 
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Notes: The figure presents the point estimates for τ, the estimate of Eastern Region × Post-2003 in Equation (3) on 
outcome variables under bandwidth 150 km with 95% confidence intervals. Robust standard errors are clustered at 
prefecture level. Full controls are the same as those reported in Figure 5. See Column (1)-(5) in Table B2 in Appendix. 
 

 

Finally, we investigate the policy treatment on protests with differing grievances (Figure 7). 

We found a substantially large positive treatment effect—of 21.1 percent—on the likelihood of 

labor-related protests. Some evidence exists for a positive impact on corruption-related protests 

because the estimate is almost statistically significant at the 0.1 level (p-value: 0.108). Meanwhile, 

we find no evidence for other protest types, including land disputes. 

FIGURE 7: TREATMENT EFFECTS ON PROTESTS WITH DIFFERING GRIEVANCE 

SOURCES (1999‒2012) 

 

Notes: The figure presents the point estimates for τ, the estimate of Eastern Region × Post-2003 in Equation (3) on 
outcome variables under bandwidth 150 km with 95% confidence intervals. Robust standard errors are clustered at 
prefecture level. Full controls are the same as those reported in Figure 5. See Column (1)-(10) in Table B3 in Appendix. 
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One concern about the results reported in Figure 7 is that the 2008 global financial crisis and 

the passage of the Labor Contract Law in the same year, instead of the 2003 policy shift, could be 

the main driver behind rising labor disputes after 2008. For example, Campante, Chor, and Li 

(2019) argue that the 2008 financial crisis had led to a slowdown of Chinese exports, resulting in 

factory closure since 2010. Meanwhile, the impact of the 2008 Labor Contract Law on labor unrest 

remains ambiguous. Some argue the law has resulted in mass layoffs by reducing low-wage 

employment and increasing firm exit (Yan 2015); however, others show the law has enhanced 

worker welfare and reduced wage arrears, particularly in the eastern region where the law was 

more strictly enforced (Gallagher, Giles, Park and Wang 2014; Li and Freeman 2014).  

To evaluate these potential confounding effects, we split the posttreatment data into two 

periods: 2004‒2007 and 2008‒2012. We then combine them with the data from the pretreatment 

period (1999‒2003) and use the diff-in-disc framework to estimate the treatment effects for two 

data samples. The first sample covers the period from 1999 to 2007, which allows us to evaluate 

the impact after the introduction of the 2003 land-restriction policy but before the 2008 global 

financial crisis and the Labor Contract Law. The second sample covers the periods of 1999‒2003 

and 2008‒2012.  

The split-period analyses provide some interesting results. Although little evidence exists for 

the policy treatment on total number of protests from 1999 to 2007, we found a negative effect on 

rural protest and a positive effect on urban protest (Appendix C, Figure C3: Panel A). The 

diverging patterns of urban and rural protests result in a net null effect on total number of protests. 

After 2008, however, we observe a positive policy treatment effect on total number of protests 

because the positive impact on urban protest has strengthened and the negative impact on rural 

protest has disappeared (Appendix C, Figure C3: Panel B).  
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Investigating protests by grievance type, we found that labor disputes remained the main driver 

of protests for the treated prefectures in both samples (Appendix C, Figure C4). The positive 

impact on labor-related protests prior to 2008 alleviates the concern of the confounding effects of 

the global financial crisis or the Labor Contract Law. Meanwhile, the treatment effect on land 

protest turns negative in the period from 1999 to 2007 (Appendix C, Figure C4: Panel A) but 

remains largely statistically insignificant during the periods 1999‒2003 and 2008‒2012. Taken 

together, our findings suggest that constraining the amount of land revenue had consistently fueled 

more labor disputes and led to more protest against corruption and a significant increase in urban 

protests in post-2008. 

6.2. Alternative Mechanisms 

We explore several alternative mechanisms, but overall, our findings provide little supporting 

evidence for their being the channels through which land revenue has affected social unrest.  

Corruption through Illegal Fees. Some studies suggest nontax revenue such as windfall 

revenue can increase the level of corruption, which may raise the likelihood of social conflicts 

(Gervasoni 2010; Ross 2001; 2012; Harber and Menaldo 2011). In the context of our research, 

abundant land revenue may create a rentier state and brings negative impact on the quality of 

governance. Previously, scholars have shown a connection between land transactions or real estate 

development and corruption in China (Chen and Kung 2019; Zhu 2012). In contrast, our main 

results demonstrate that prefectures that have experienced a decline in land conveyance and 

revenue are more likely to have higher protest incidents. Hence, whether the corruption mechanism 

operates in the same manner as it is laid out in the existing literature is unclear. 

Measuring corruption is inherently challenging, particularly at the subnational level. To 

investigate the treatment effect on corruption against local businesses, we draw on several rounds 
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of survey data from the Chinese Private Enterprise Survey29 between 2000 and 2012.30 This 

approach is informed by several existing studies in which corruption has been examined using 

similar data (Cai, Fang, and Xu 2011; Dong, Wei, and Zhang 2016; Du, Lu, and Tao 2015).  In 

this survey, firms reported their expenditures on ad hoc fees (tanpai 摊派) and entertainment fees 

(gongguan zhaodai 公关、招待), a large proportion of which went to local government coffers. 

Owing to local governments’ soft budget constraints, ad hoc fees have become their 

extrabudgetary revenue (Qian and Roland 1998). In addition, firms often have to spend on 

entertainment during local officials’ inspection visits. These two questions on firms’ expenditures 

on ad hoc fees and entertainment have been used as measurements of corruption in existing studies. 

Using the diff-in-disc analytical framework, we find no treatment effect of corruption with either 

of the two measurements: the estimate for ad hoc fees is positive but small and that for 

entertainment fees is negative, but both are statistically insignificant (Figure 8: Panel A). 

 Inequality. Rapid urbanization and real estate development may widen income and wealth 

inequalities, leading to social conflicts. A study suggests that land-use restriction policies have led 

to rising land prices, which translated into higher housing prices and wages (Liang, Lu, and Zhang 

2016).31 To investigate the impact of land-use restriction on income inequality, we drew on data 

available from the Chinese Household Income Project (CHIP) in 2002, 2007, and 2013. We 

employed various measures of income inequality, such as the ratio of 75 percent to 25 percent and 

                                                            
29 The Chinese Private Enterprise Survey (CPES) is one of the most enduring large-scale nationwide surveys in 
China. It provides important firm-level data for understanding the development of Chinese enterprises. The survey 
has been carried out biennially since 1993. 
30 The Chinese Private Enterprise Survey always recorded firm information during the previous year, hence our data 
reflected firm conditions in 1999, 2001, 2003, 2005, 2007, 2009, and 2011.  
31 In contrast to Liang, Lu, and Zhang (2016), our analysis found lower wages in the treated cities. The divergence 
could be the result of differing data and estimation strategy.  
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the Gini coefficient. We found no evidence of the policy effect on income inequality between the 

treated and untreated cities (Figure 8, Panel B).  

Social Organization. Despite the absence of an autonomous civil society in China (even 

before the Xi Jinping administration), the literature suggests civil society can serve as a double-

edged sword for representation of the masses. On one hand, grassroots organizations, such as 

temples and clanship-based organizations can be an alternative channel to state provision of social 

welfare (Tsai 2007) and a venue for policy deliberation (Teets 2014), which in turn leads to 

improved welfare of local population. Focusing on senior citizens associations, Deng and O’Brien 

(2014) find these social organizations play a positive role in mobilizing citizens to engage in 

environmental protests. On the other hand, civil society with Chinese characteristics could result 

in local elite capture during the process of land taking (Mattingly 2019). 

To evaluate the mechanism of civil society, we measure its strength using the number of social 

organizations (shehui tuanti) in the localities with data from the Chinese Social Organization 

Public Service Platform.32 Using the diff-in-disc framework, our analysis suggests prefectures with 

less land revenue have marginally more social organizations, but the estimates are statistically 

insignificant (Figure 8, Panel C). Hence, the mechanism of social organizations does not appear to 

adequately explain the rise of mass protests after the 2003 policy changes. 

Public Spending. We investigate whether public spending is lower in the treated prefectures, 

which could undermine social welfare and fuel social unrest. Using the same diff-in-disc 

estimation strategy, our estimates show no substantive evidence of negative treatment effects on 

overall local budgetary expenditures (Figure 8, Panel D). Nor did we find any negative treatment 

                                                            
32 The Chinese Social Organization Public Service Platform, provided by the Ministry of Civil Affairs, is available 
at http://www.chinanpo.gov.cn/search/orgcx.html. We use the key words to extract information on these 
organizations. See Appendix A, Table A1 for more details on the data sources. 
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effect on itemized public spending on social welfare, education, public security, or public 

administration. Hence, no evidence exists for the mechanism of lower social conflicts through 

higher public spending from windfall revenue.   

FIGURE 8: ALTERNATIVE MECHANISMS 

 

Notes: The figure presents the point estimates for τ, the estimate of Eastern Region × Post-2003 in Equation (3) on 
outcome variables under bandwidth 150 km with 95% confidence intervals. Robust standard errors are clustered at 
prefecture level. Full controls are the same as those reported in Figure 5. See Column (1)-(12) in Table B4 in Appendix. 
 

7. Conclusion  

Land has profoundly shaped social relations in the developing world throughout history. Extant 

research primarily centers on the conflicts over land reform, ownership, or redistribution. We 

assess the impact of land-use policies through fiscal revenue, contending that land revenue 
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collected by the government could mitigate conflict within the society. Our central argument is 

that availability of land revenue, a form of nontax revenue, may reduce the government’s need to 

impose ad hoc extraction from the economy.  

Our empirical investigation entails the construction of an original panel dataset of prefecture-

level land use and mass protest. We exploited an exogenous policy shock in 2003 that restricted 

local government land use, which was more intensely enforced in the eastern region with the 

intention of promoting more equitable regional development by redistributing land resources. We 

adopted the IV strategy and a diff-in-disc framework in order to address the endogeneity issue in 

land revenues. We find consistent evidence that the prefectures subject to greater land-use 

restriction experienced declining land revenue and more protest incidents. 

The policy shock led to more labor-related protests, and the positive treatment still holds even 

if we account for the 2008 Labor Contract Law and the global financial crisis. We provide 

additional evidence that the policy constraining local capacity to raise land revenue had prompted 

a switch to collection of indirect ad hoc tax revenue from local firms. Accordingly, firms passed 

on higher business costs to employees in the form of wage arrears and compensation payment 

default. 

With its examination of the implications of land revenue on social unrest, this study contributes 

to the literature on fiscal decentralization and unfunded mandates. This does not negate the fact 

that government taking of land, a scarce factor endowment, often involves procedural impropriety 

that may lead to conflict in itself. Although important, this causal mechanism lies outside the scope 

of the present study.  

Finally, our study has significant implication for understanding the utility of land revenue as a 

form of nontax revenue in promoting economic growth and ameliorating social tension. It lends 
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support to researchers arguing that windfall revenue is not necessarily harmful to the society. The 

mechanism we have put forward here is that handsome nontax revenue alleviates the need to 

extract ad hoc indirect taxation that may prove more detrimental to social stability.   
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Appendix A: Data Sources

Table A1 Data Sources

Variable Period Data Source

Pre-treatment covariants

GDP 1995-1998 China City Statistical Yearbook and each province’s statistical yearbook

Fiscal revenue 1995-1998 China City Statistical Yearbook and each province’s statistical yearbook

Population 1995-1998 Statistics of City and County Demographic in People’s Republic of China

Rural population 1995-1998 Statistics of City and County Demographic in People’s Republic of China

City area 1995-1998 China City Statistical Yearbook and each province’s statistical yearbook

Slope – China Historical Geographic Information System (CHGIS), V4 DEM (Digital Elevation Model)

Number of city pool 1995-1998 Ministry of Civil Affairs, http://www.mca.gov.cn/article/sj/xzqh/1980/?2

Main variables

Land revenue 1999-2012 China Land and Resources Statistical Yearbook, China Land and Resources Yearbook

Land conveyance area 1999-2012 China Land and Resources Statistical Yearbook, China Land and Resources Yearbook

Enforcement intensity 2004,2008 Ministry of Land and Resources, 2004, http://www.lawinfochina.com/display.aspx?lib=law$&$id=10055
2008, https://www.landchina.com/DesktopModule/BulletinMdl/BulContentView.aspx?BulID=59978

Violation of land law 1999-2012 China Land and Resources Yearbook

Wage 1999-2012 China Regional Economic Statistical Yearbook

Household income per capita 1999-2012 China Regional Economic Statistical Yearbook

Household expenditure per capita 1999-2012 China Regional Economic Statistical Yearbook

Government expropriation fee – Chinese Private Enterprise Survey in 2000, 2002, 2004, 2006, 2008, 2010, 2012

Entertainment fee – Chinese Private Enterprise Survey in 2000, 2002, 2004, 2006, 2008, 2010, 2012

Social organizations 1999-2012 The Platform of China Social Organizations, http://www.chinanpo.gov.cn/search/orgcx.html

Public spending 1999-2012 Prefecture and County Finance Yearbook, China Regional Economic Statistical Yearbook

Fiscal revenue 1999-2012 Prefecture and County Finance Yearbook, China Regional Economic Statistical Yearbook

Income inequality – Chinese Household Income Project (CHIP) in 2002, 2007, and 2013

Population 1999-2012 China Regional Economic Statistical Yearbook

A
2

http://www.mca.gov.cn/article/sj/xzqh/1980/?2
 http://www.lawinfochina.com/display.aspx?lib=law$ & $id=10055
https://www.landchina.com/DesktopModule/BulletinMdl/BulContentView.aspx?BulID=59978
http://www.chinanpo.gov.cn/search/orgcx.html


A.1 Data Collection Process for Social Organization

We collected the data on social organizations from the Chinese Social Organization Pub-

lic Service Platform run by the Ministry of Civil Affairs, http://www.chinanpo.gov.cn/

search/orgcx.html. By June 27, 2020, the platform has recorded 877,290 social organiza-

tions registered both at the central and subnational level. The full database is unavailable,

it is mandatory to input at least two Chinese characters for each query.

To construct social organization variable at city level, we followed the following proce-

dures. First, we separately input ten most common types of social organizations for query in

each year. Table C1 shows the keywords we used for query in the platform. Associations are

the most common social organizations. By June 27,2020, these ten keywords cover 598477

organizations, or 68.2% of total social organizations in the database.

Table A2 Keywords

Keywords Total number of organizations Scrapped number of organizations
By June 27, 2020 By December 31, 2012

Associations (协会) 302648 126173
Promotion agency (促进会) 13962 4731
Club (俱乐部) 21000 6627
Society (学会) 37914 23022
Research society (研究会) 17693 9690
Center (中心) 135594 35449
Service station (服务站) 22903 6650
Foundation (基金会) 8307 2651
Joint association (联合会) 14321 4,023
Business association (商会) 24135 7413

Total 598477 226429

Second, we used Python to scrap information of all social organizations under these key-

words. The information includes organizations’ name, registration location, registration ID,

and registration status. We then use unique registration ID to drop duplicated organizations.

Nearly all the subnational social organizations in China have emerged after the reform and

open era. We identified 226429 unique social organizations registered at subnational level be-

tween 1978 and 2012. We also checked the number of social organizations registered between

1949 and 2012, the overall number is very close to the 1978-2012 period.
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Third, we employed registration location to identify cities where these organizations were

registered. Organizations registered at provincial level were not included. We then accounted

the accumulative number of social organizations in each city. In definition, the number of

social organizations in city i in year t refers to the total number of social organizations

registered in city i between 1978 and the year t.

Fourth, some organizations may become inactive or disappear. We may overestimate the

role of social organizations. To mitigate this concern, we identify active social organizations.

In the dataset, it contains information on registration status including normal, withdraw,

and cancellation. If the status of a social organization is normal, we identify it as an active

social organization. We have no information about when a social organization disappeared,

the registration status only indicates current status in 2020. 80.37% of social organizations

in our dataset are active social organizations. For robustness check, we also constructed the

active social organization variable.
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Appendix B: Regression Results for Figures in the Main Text

Table B1 Treatment Effects on Government Revenue (1999-2012)

(1) (2) (3) (4) (5)

Budgetary VAT Business Enterprise Income Other Revenue
Revenue Tax Tax

RD-DID, 150 km bandwidth

East×Post 0.246∗∗ 0.010 0.198 0.288 0.333∗∗

(0.106) (0.134) (0.131) (0.204) (0.141)
East 0.102 0.760∗∗ 0.247 0.735∗∗ -0.068

(0.196) (0.295) (0.236) (0.317) (0.217)
post 2.214∗∗∗ 1.687∗∗∗ 2.362∗∗∗ 1.783∗∗∗ 2.225∗∗∗

(0.073) (0.113) (0.087) (0.155) (0.102)
N 1425 1324 1324 1321 1323
Controls Y Y Y Y Y
Latitude FE Y Y Y Y Y
Province FE Y Y Y Y Y
Year FE Y Y Y Y Y

Notes: Robust standard errors are clustered at prefecture level. “VAT” refers to value-added
tax per capita. All variables indicate government revenue per capita and are in logarithmic
values. Budgetary revenue covers the period between 1999 and 2012, VAT, business tax rev-
enue, enterprise income tax revenue, and other revenue cover the period between 2000 and
2012. Diff-in-Disc estimates are based on Equation (3). Covariates are pre-treatment control
variables including GDP (logged), fiscal revenue per capita (logged), population density
(logged), proportion of rural population, the average slope of the land, and number of cities
within the province, and the city area (logged). ∗ p < 0.1; ∗∗ p< 0.05; ∗ ∗ ∗ p < 0.01.
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Table B2 Treatment Effects on Wages and Household Income/Expenditure
(1999-2012)

(1) (2) (3) (4) (5)
Wage Rural Income Urban Income Rural Expenditure Urban Expenditure

Di-in-Disc, 150 km bandwidth

East×Post-2003 -0.109∗∗ 0.007 -0.118∗∗∗ 0.060 -0.098∗∗

(0.045) (0.046) (0.045) (0.062) (0.042)
East 0.151∗ 0.139∗ 0.024 0.225∗∗ 0.114∗

(0.081) (0.083) (0.063) (0.107) (0.067)
Post-2003 1.813∗∗∗ 1.272∗∗∗ 1.489∗∗∗ 1.255∗∗∗ 1.273∗∗∗

(0.042) (0.031) (0.026) (0.046) (0.033)
N 1425 1409 1377 1279 1370
Controls Y Y Y Y Y
Province FE Y Y Y Y Y
Year FE Y Y Y Y Y

Notes: Robust standard errors are clustered at prefecture level. Estimates are based on Equation (3). All
variables are in logarithmic values. Di-in-Disc analysis controls are pre-treatment control variables including
GDP (logged), fiscal revenue per capita (logged), population density (logged), proportion of rural population,
the average slope of the land, and number of cities within the province, and the city area (logged). ∗ p < 0.1;
∗∗ p< 0.05; ∗ ∗ ∗ p < 0.01.
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Table B3 Treatment Effects on on Protests based on Different Grievance Sources (1999-2012)

(1) (2) (3) (4) (5) (6) (7 ) (8) (9) (10)
Labor Education Human Land Corruption Police Taxi Taxation Environment Health

rights disputes

Di-in-Disc, 150 km bandwidth

East×Post-2003 0.211∗ 0.012 0.012 0.087 0.103 0.012 -0.021 -0.005 0.035 -0.010
(0.107) (0.037) (0.079) (0.112) (0.064) (0.021) (0.019) (0.031) (0.043) (0.021)

East -0.335∗∗∗ 0.022 -0.176∗∗ -0.433∗∗∗ -0.003 -0.022 -0.027 0.104∗∗∗ -0.078∗ -0.028
(0.120) (0.035) (0.074) (0.139) (0.061) (0.018) (0.024) (0.015) (0.042) (0.026)

Post-2003 0.134∗∗ -0.032 -0.027 0.011 0.071 0.041∗∗ 0.042∗ -0.005 0.013 0.022
(0.063) (0.022) (0.027) (0.062) (0.046) (0.021) (0.025) (0.010) (0.028) (0.021)

N 1428 1428 1428 1428 1428 1428 1428 1428 1428 1428
Controls Y Y Y Y Y Y Y Y Y Y
Latitude FE Y Y Y Y Y Y Y Y Y Y
Province FE Y Y Y Y Y Y Y Y Y Y
Year FE Y Y Y Y Y Y Y Y Y Y

Notes: Robust standard errors are clustered at prefecture level. Diff-in-Disc estimates are based on Equation (3). Covariates are pre-treatment
control variables including GDP (logged), fiscal revenue per capita (logged), population density (logged), proportion of rural population, the
average slope of the land, and number of cities within the province, and the city area (logged). ∗ p < 0.1; ∗∗ p< 0.05; ∗ ∗ ∗ p < 0.01.
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Table B4 Evaluating Alternative Mechanisms

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Corruption Inequality Social Organization Government Expenditure

Ad Hoc Entertainment Ratio of 75% Gini Median Social Active Social Budgetary Social Education Public Public
Fees Fees to 25% Coefficient Income Organization Organization Expenditure Welfare Security Administration

Di-in-Disc, within 150 km bandwidth

East×Post-2003 0.341 -0.234 0.133 -0.075 0.373 0.013 0.037 -0.074 0.051 -0.100 0.098 0.093
(0.584) (0.546) (1.103) (0.078) (0.452) (0.123) (0.128) (0.065) (0.190) (0.064) (0.075) (0.067)

East -0.955 -1.114∗∗ -5.150 -0.436 12.279∗∗∗ 0.258 -0.085 0.405∗∗∗ 0.236 0.148 0.377∗∗∗ 0.434∗∗∗

(0.692) (0.538) (6.548) (0.626) (3.086) (0.467) (0.487) (0.128) (0.228) (0.101) (0.122) (0.136)
Post-2003 0.961∗ 1.360∗∗∗ -0.539 0.031 1.052∗∗∗ 1.808∗∗∗ 1.753∗∗∗ 2.603∗∗∗ 3.937∗∗∗ 2.648∗∗∗ 1.490∗∗∗ 1.783∗∗∗

(0.552) (0.426) (0.957) (0.055) (0.345) (0.105) (0.107) (0.038) (0.131) (0.048) (0.046) (0.052)
N 293 298 142 142 142 1426 1425 1425 1425 1425 917 917
Controls Y Y Y Y Y Y Y Y Y Y Y Y
Latitude FE Y Y Y Y Y Y Y Y Y Y Y Y
Province FE Y Y Y Y Y Y Y Y Y Y Y Y
Year FE Y Y Y Y Y Y Y Y Y Y Y Y

Notes: Robust standard errors are clustered at prefecture level. “Ad Hoc Fees” indicates log(Ad Hoc Fees+1 ), “Entertainment Fees” indicates log(Entertainment Fee+1) . Median income, social
organization per capita, and active social organization per capita are in logarithmic values. All government expenditure variables indicate government expenditure per capita and are in logarith-
mic values. Budgetary expenditure, social welfare expenditure, and education expenditure cover the period between 1999 and 2012, public security and public administration expenditure cover
the period between 1999 and 2007. Diff-in-Disc estimates are based on Equation (3). Covariates are pre-treatment control variables including GDP (logged), fiscal revenue per capita (logged),
population density (logged), proportion of rural population, the average slope of the land, and number of cities within the province, and the city area (logged). ∗ p < 0.1; ∗∗ p< 0.05; ∗∗∗ p < 0.01.
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Appendix C: Additional Results

Figure C1: Treatment and Control Cities across Eastern Region Boundary

Notes: The eastern region boundary refers to the borders of eastern provinces and non-
eastern provinces. The right-hand side of the boundary lies eastern provinces including
Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and
Hainan. Dark grey indicates cities within the 100km bandwidth that the shortest line distance
between each city’s government seat and the eastern boundary border is within 100 km. The
light grey indicates cities within 100 and 150km bandwidth that the shortest line distance
between each city’s government seat and the eastern boundary border is between 100km and
150km. One unique case is Xilingol, which borders Inner Mongolia to the eastern regions.
Yet the shortest distance to the eastern border from its government seat (Xilinhot) is 181km
and outside the 150 km bandwidth.
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Figure C2: Word Cloud of Labor Protest Events

Notes: The Word Cloud was constructed by sorting out the grievance for each labor dispute,
calculating the word frequency for the grievances, and presenting them graphically with larger
characters corresponding to higher frequency counts.
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Figure C3: Treatment Effects on Protests based on Location and Time Periods
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Panel B: 1999-2003 and 2008-2012

Notes: The figure presents the point estimates for τ , the estimate of Eastern Region × Post-
2003 in Equation (3) on outcome variables under bandwidth 150 km with 95% confidence
intervals. The figure plots the estimated coefficients of Column (2),(4), (6) in Table C6 in
Appendix.
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Figure C4: Treatment Effects on Protests with Different Grievances in Various Periods
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Notes: The figure presents the point estimates for τ , the estimate of Eastern Region × Post-
2003 in Equation (3) on outcome variables under bandwidth 150 km with 95% confidence
intervals. The figure plots the estimated coefficients of Column (1)-(10) in Table C7 in
Appendix.
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Table C1 Regression Analysis of Land Use Violation (1999-2012)

(1) (2) (3) (4) (5) (6) (7 )
Violations discovered Violations filed Subtype of violations filed

Sale Damage Encroachment Approval Low price

Panel 1: Full Sample

Enforcement Intensity 0.297∗∗∗ 0.164 0.315∗∗ 0.085 0.184 0.377∗∗∗ 0.115∗

(0.089) (0.167) (0.153) (0.093) (0.170) (0.117) (0.067)
N 428 427 427 427 427 427 427
R2 0.313 0.464 0.697 0.494 0.360 0.454 0.180

Exclude Beijing, Shanghai, Tianjin, and Chongqing

Enforcement Intensity 0.223∗∗ 0.298∗∗∗ -0.104 0.186 0.386∗∗∗ 0.111 0.062
(0.091) (0.081) (0.167) (0.169) (0.105) (0.205) (0.152 )

N 372 371 371 371 371 371 371
R2 0.382 0.550 0.753 0.515 0.440 0.490 0.204

Panel 2: Full Sample

East×Post-2003 0.786∗∗∗ 0.597∗∗ 0.973∗∗ 0.434 0.574∗∗ 0.617 0.402∗∗

(0.210) (0.278) (0.438) (0.291) (0.269) (0.414) (0.196)
N 428 427 427 427 427 427 427
R2 0.315 0.479 0.702 0.500 0.370 0.435 0.188

Exclude Beijing, Shanghai, Tianjin, and Chongqing

East×Post-2003 0.510∗∗∗ 0.666∗∗∗ 0.677 0.554 0.672∗∗∗ 0.145 0.438∗

(0.180) (0.167) (0.481) (0.381) (0.159) (0.414) (0.242)
N 372 371 371 371 371 371 371
R2 0.391 0.559 0.759 0.521 0.430 0.489 0.218
Controls Y Y Y Y Y Y Y
Province FE Y Y Y Y Y Y Y
Year FE Y Y Y Y Y Y Y

Notes: Robust standard errors are clustered at provincial level. All outcome variables are logarithmic values. Some subtype violations
are zero. So Subtype of filed violations are equal to log (violations +1). Sale refers to purchase and sale or illegal transfer, damage
refers to damage of cultivated land, encroachment refers to unlawful encroachment of land, approval refers to unlawful approval of
land, low price refers to granting of land at a lower price. Controls include GDP (logged), fiscal revenue per capita (logged), popula-
tion density (logged), proportion of rural population.∗ p < 0.1; ∗∗ p< 0.05; ∗ ∗ ∗ p < 0.01.
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Table C2 T-test of enforcement intensity for pre-
fectures in eastern and non-region

Non-East East Difference t-test

Overall Sample

Mean 2.594 3.779 -1.185 -8.500∗∗∗

N 249 84

Within 150 km Bandwidth

Mean 3.004 3.452 -0.449 -2.371∗∗

N 51 51

Notes: ∗ p < 0.1; ∗∗ p< 0.05; ∗ ∗ ∗ p < 0.01.
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Table C3 Balance Test for Pre-treatment Covariates (1995-1998)

Full sample ≤ 200 km ≤ 150 km ≤ 100 km ≤ 50 km

Coef Obs Coef Obs Coef Obs Coef Obs Coef Obs

GDP 0.668∗∗∗ 333 0.975∗∗∗ 129 1.018∗∗∗ 102 0.565 66 0.390 28
(0.189) (0.231) (0.250) (0.414) (0.631)

Fiscal revenue per capita -0.625∗∗∗ 333 -0.541∗ 129 -0.210 102 0.086 66 -0.134 28
(0.187) (0.303) (0.327) (0.554) (0.970)

Population density 0.101 333 0.100 129 0.361 102 0.237 66 0.307 28
(0.154) (0.252) (0.267) (0.327) (0.473)

Rural population proportion 0.029 333 0.019 129 -0.017 102 -0.037 66 -0.039 28
(0.025) (0.043) (0.044) (0.080) (0.130)

Slope -0.440 333 -0.455 129 -0.701 102 -0.579 66 -1.035 28
(0.310) (0.471) (0.573) (0.706) (1.009)

Political competition 1.234 333 -1.028 129 -0.899 102 -3.267∗∗ 66 -4.849∗∗ 28
(0.982) (1.283) (1.313) (1.539) (1.993)

City area 0.242 333 0.625∗∗ 129 0.216 102 0.127 66 0.094 28
(0.155) (0.281) (0.302) (0.397) (0.694)

Notes: We use the following model for balance test :

yig = γEastern Regionig + f(digh) + Eastern Regionig × f(digh) + εig

where yig is the pre-treatment covariant for city i in region g. Eastern Regionig is coded one for city i belonging
to the eastern region, and zero otherwise. f(digh) is a polynomial in distance of city i within h kilometers to the
Eastern Region boundary. Coefficient estimates and and the standard errors (in parentheses) of γ are reported in the
table across different definition of the bandwidth selection. We use a local linear RD polynomial for all estimates.
Robust standard errors are clustered at prefecture level. ∗ p < 0.1; ∗∗ p< 0.05; ∗ ∗ ∗ p < 0.01.
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Table C4 “Diff-in-Disc” Analysis of Treatment Effects on the Size of Land
Conveyance&Revenues (1999-2012)

(1) (2) (3) (4)

Size of Land Conveyance (log) Land Revenue (log)

Bandwidth 150 km, poly 1

East × Post-2003 -0.700∗∗∗ -0.699∗∗∗ -0.745∗∗∗ -0.743∗∗∗

(0.251) (0.251) (0.280) (0.282)
East 1.876∗∗∗ 0.691∗∗ 2.474∗∗∗ 0.948∗∗

(0.359) (0.268) (0.502) (0.392)
Post-2003 3.428∗∗∗ 3.435∗∗∗ 5.869∗∗∗ 5.881∗∗∗

(0.135) (0.134) (0.164) (0.167)
N 1405 1405 1405 1405
Latitude fixed effect Y Y
Covariant Y Y
Province FE Y Y Y Y
Year FE Y Y Y Y

Notes: Robust standard errors are clustered at prefecture level. Estimates
are based on Equation (3). Size of land conveyance and land revenue are in
logarithmic values. Covariates are pre-treatment control variables including
GDP (logged), fiscal revenue per capita (logged), population density (logged),
proportion of rural population, the average slope of the land, and number of
cities within the province (proxy for political competition), and the total area
size of the city (logged). ∗ p < 0.1; ∗∗ p< 0.05; ∗ ∗ ∗ p < 0.01.
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Table C5 “Diff-in-Disc” Analysis of Treatment Effects on GDP per capita

(1) (2) (3) (4) (5) (6) (7) (8)
GDP per capita GDP per capita GDP per capita GDP per capita

All Agriculture Industry Service

Diff-in-Disc, 150 km bandwidth

East×Post-2003 -0.003 -0.004 0.029 0.031 -0.086 -0.087 0.099 0.097
(0.073) (0.073) (0.069) (0.069) (0.109) (0.110) (0.080) (0.080)

East 0.416∗ 0.313∗∗ -0.113 -0.154 0.697∗∗ 0.622∗∗∗ 0.455 0.216
(0.233) (0.144) (0.160) (0.162) (0.287) (0.196) (0.304) (0.187)

Post-2003 1.782∗∗∗ 1.787∗∗∗ 1.082∗∗∗ 1.078∗∗∗ 2.002∗∗∗ 2.010∗∗∗ 1.730∗∗∗ 1.738∗∗∗

(0.047) (0.046) (0.045) (0.046) (0.074) (0.073) (0.058) (0.057)
N 1425 1425 1425 1425 1425 1425 1425 1425
Controls Y Y Y Y
Latitude FE Y Y Y Y
Province FE Y Y Y Y Y Y Y Y
Year FE Y Y Y Y Y Y Y Y

Notes: Robust standard errors are clustered at prefecture level. Diff-in-Disc estimates are based on Equa-
tion (3). Covariates are pre-treatment control variables including GDP (logged), fiscal revenue per capita
(logged), population density (logged), proportion of rural population, the average slope of the land, and
number of cities within the province, and the city area (logged). ∗ p < 0.1; ∗∗ p< 0.05; ∗ ∗ ∗ p < 0.01.
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Table C6 “Diff-in-Disc” Analysis of Treatment Effects on Protests based
on Different Time Period during Different Periods

(1) (2) (3) (4) (5) (6)
All protest Rural protest Urban protest

Panel A: 1999-2007, 150 bandwidth

East×Post-2003 0.002 0.002 -0.192∗ -0.192∗ 0.194 0.194
(0.192) (0.193) (0.114) (0.114) (0.134) (0.135)

East -0.015 -0.567∗∗∗ -0.116∗ -0.268∗∗∗ 0.100 -0.300∗

(0.113) (0.191) (0.059) (0.078) (0.090) (0.165)
Post-2003 0.273∗∗ 0.273∗∗ 0.231∗∗ 0.231∗∗ 0.041 0.041

(0.122) (0.123) (0.114) (0.115) (0.054) (0.055)
N 918 918 918 918 918 918

Panel B: 1999-2003 and 2008-2012, 150 bandwidth

East×Post-2003 0.894∗∗ 0.894∗∗ 0.189 0.189 0.706∗∗ 0.706∗∗

(0.385) (0.387) (0.164) (0.165) (0.283) (0.284)
East -0.032 -0.883∗∗ -0.158 -0.182 0.126 -0.701∗∗∗

(0.266) (0.345) (0.135) (0.163) (0.189) (0.240)
Post-2003 0.064 0.064 -0.063 -0.063 0.127 0.127

(0.160) (0.161) (0.091) (0.091) (0.113) (0.113)
N 1020 1020 1020 1020 1020 1020
Controls Y Y Y
Latitude FE Y Y Y
Province FE Y Y Y Y Y Y
Year FE Y Y Y Y Y Y

Notes: Robust standard errors are clustered at prefecture level. Diff-in-Disc esti-
mates are based on Equation (3). Covariates are pre-treatment control variables
including GDP (logged), fiscal revenue per capita (logged), population density
(logged), proportion of rural population, the average slope of the land, and number
of cities within the province, and the city area (logged). ∗ p < 0.1; ∗∗ p< 0.05; ∗ ∗ ∗
p < 0.01.
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Table C7 “Diff-in-Disc” Analysis of Treatment Effects on Protests based on Different Grievance Sources
during Different Periods

(1) (2) (3) (4) (5) (6) (7 ) (8) (9) (10)
Labor Education Human Land Corruption Police Taxi Taxation Environment Health

rights disputes

Panel A: 1999-2007, 150 bandwidth

East×Post-2003 0.177∗ -0.031 -0.063 -0.055 0.039 -0.016 -0.013 -0.024 -0.022 -0.008
(0.101) (0.024) (0.089) (0.056) (0.050) (0.019) (0.023) (0.023) (0.072) (0.018)

East -0.349∗∗ 0.023 -0.181∗∗ -0.049 -0.039 -0.017 -0.036 0.004 -0.079 -0.011
(0.145) (0.019) (0.080) (0.056) (0.030) (0.014) (0.022) (0.015) (0.053) (0.019)

Post-2003 0.007 0.003 0.023 0.159∗∗∗ -0.011 0.011 0.024 -0.004 0.082 0.003
(0.037) (0.012) (0.039) (0.051) (0.019) (0.011) (0.029) (0.010) (0.078) (0.013)

N 918 918 918 918 918 918 918 918 918 918

Panel B: 1999-2003 and 2008-2012, 150 bandwidth

East×Post-2003 0.238∗ 0.047 0.072 0.201 0.155 0.034 -0.027 0.010 0.080∗ -0.012
(0.142) (0.053) (0.094) (0.181) (0.102) (0.030) (0.031) (0.045) (0.045) (0.027)

East -0.310∗∗∗ 0.017 -0.104∗∗ -0.539∗∗∗ -0.008 -0.025 -0.012 0.149∗∗∗ -0.037 -0.027
(0.113) (0.040) (0.049) (0.171) (0.082) (0.021) (0.029) (0.016) (0.036) (0.032)

Post-2003 0.142∗ -0.061∗ -0.028 -0.052 0.027 0.034∗ 0.056∗ -0.005 -0.018 0.021
(0.077) (0.035) (0.023) (0.083) (0.054) (0.020) (0.032) (0.014) (0.021) (0.022)

N 1020 1020 1020 1020 1020 1020 1020 1020 1020 1020
Controls Y Y Y Y Y Y Y Y Y Y
Latitude FE Y Y Y Y Y Y Y Y Y Y
Province FE Y Y Y Y Y Y Y Y Y Y
Year FE Y Y Y Y Y Y Y Y Y Y

Notes: Robust standard errors are clustered at prefecture level. Diff-in-Disc estimates are based on Equation (3). Covariates are pre-treatment
control variables including GDP (logged), fiscal revenue per capita (logged), population density (logged), proportion of rural population, the
average slope of the land, and number of cities within the province, and the city area (logged). ∗ p < 0.1; ∗∗ p< 0.05; ∗ ∗ ∗ p < 0.01.
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Appendix D: Land Use Restriction Policies

Table D1 Land Use Restriction Policies

Policy Title Policy Number Announced Time

1 《关于清理各类园区用地加强土地供应调控的紧急通知》 国土资源部第45号文件 2003年2月18日

2 《进一步治理整顿土地市场秩序工作方案》 国土资源部第49号文件 2003年2月26日

3 《关于暂停审批各类开发区的紧急通知》 国务院办公厅第30号文件 2003年7月18日

4 《关于清理整顿各类开发区加强建设用地管理的通知》 国务院办公厅第70号文件 2003年7月30日

5 《关于加大工作力度进一步治理整顿土地市场秩序的紧急通知》 国务院第7号文件 2003年11月3日

6 《清理整顿现有各类开发区的具体标准和政策界限》 国家发展改革委员会第2343号文件 2003年12月30日

7 《关于暂停兴建高尔夫球场的通知》 国务院办公厅第1号文件 2004年1月10日

8 《关于做好省级以下国土资源管理体制改革有关问题的通知》 国务院第12号文件 2004年4月21日

9 《关于调整省以下国土资源主管部门干部管理体制的通知》 中共中央组织部第22号文件 2004年4月29日

10 《关于深入开展土地市场治理整顿，严格土地管理的紧急通知》 国务院办公厅第20号文件 2004年4月29日

11 《关于深化改革严格土地管理的决定》 国务院第28号文件 2004年10月21日

12 《关于发布和实施工业项目建设用地控制指标的通知》 国土资源部第232号文件 2004年11月1日
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