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Property rights reform to support China’s rural-urban integration: 

Village-level evidence from the Chengdu experiment 

 

Abstract: As part of a national experiment, in 2008 Chengdu prefecture launched a series of 

property rights reforms, among them complete registration of all land and measures to ease 

transferability and eliminate labor market restrictions. A comparison of villages inside and 

outside the prefecture’s border using a difference-in-difference approach suggests that the 

reforms have reduced administrative reallocations; aligned land use closer to economic 

incentives, mainly through market transfers; and stimulated enterprise startups. These results, 

most of which are more pronounced for villages closer to Chengdu city, illuminate the potential 

gains from factor market reform. 

 

The number of words is 11,962. 

 

1. Introduction 

The ability of cities to capitalize on positive externalities from skills agglomeration and spatial 

proximity has historically made urbanization a driver of economic growth (Glaeser 2011). Yet 

the global surge in urbanization has called attention to the need for policies to ensure that urban 

growth is sustainable and keeps cities economically competitive (Chauvin et al. 2017). In China, 

policy-induced imperfections in land and labor markets have long been recognized as affecting 

the amount and nature of land conversion and rural-urban migration in ways that may be 



 
 

unsustainable, widen rural-urban inequality, and reduce China’s competitiveness (Wen and 

Xiong 2014). 

When a land tenure system that separates rural from urban land and makes government 

acquisition the only legal way to convert land from agricultural to nonagricultural uses, it 

appears that urban expansion is driven less by market forces than by administrative responses to 

short-term political imperatives (Huang and Du 2017; Hsu et al. 2017). Local governments can 

generate vast amounts of revenue by expropriating land cheaply and selling it to developers at 

prices orders of magnitude higher than what is being paid in compensation (Murray and Frijters 

2016). They may then use the proceeds to finance recurrent expenditures, or use land they have 

banked to secure loans, with far-reaching impacts on the financial system (Du and Peiser 2014). 

Legal restrictions on farmland conversion may have little impact on farmland loss (Feng, 

Lichtenberg, and Ding 2015) but their effect on house prices and wages (Liang, Lu, and Zhang 

2016) can create efficiency losses (Au and Henderson 2006b). The results may be to depress 

economic growth (Ding and Lichtenberg 2011); foment rural unrest (Whiting 2011); and erode 

long-term food security (Lichtenberg and Ding 2009). 

Inability to sell or lease rural land together with urban residency permits (hukou) that require 

migrants to give up rural land in order to qualify for urban social services both discourage 

movement from farm to city (Bosker, Deichmann, and Roberts 2015). Reducing migrants’ access 

to services unless they give up rights to rural land (Song 2014) may also promote over-

employment in agriculture (Ngai, Pissarides, and Wang 2016) and reduce migrant performance 

because of stereotyping (Afridi, Li, and Ren 2015). While eliminating hukou restrictions could 

improve equity (Whalley and Zhang 2007), it can only be fully effective if land rights are fully 

transferable as well. Accordingly, China’s leaders have often identified better management of 



 
 

rural-urban integration as a reform priority, as in the Government’s No. 1 Document in 2013. 

Actual reform was, however, often limited (Cai 2011), and rarely were there impact assessments 

to allow successful examples to be scaled up. 

In 2007 the central government selected Chengdu prefecture, Sichuan Province, as a rural-urban 

integration reform experiment zone. To assess how reforms long recommended might propel a 

more decentralized and inclusive pattern of urbanization, this paper evaluates the effects of a 

unique bundle of reforms introduced in Chengdu in 2008/09 the implementation of which was 

made more urgent by the need to deal with the devastation wrought by an earthquake that hit the 

province in 2008, just when the first village had started implementing the reforms. To overcome 

rural-urban dichotomies, it was decided to (i) systematically register all rural land; (ii) establish a 

property exchange to reduce transaction costs and streamline the land market; and (iii) allow 

rural residents to keep land even after they acquired urban residence rights. Although no rigorous 

evaluation was undertaken, after 2014 the reforms were expanded from Chengdu to neighboring 

prefectures, which suggests that the model was found promising. 

Time series data from 2004 through 2013, obtained from village records or recall for 526 villages 

separated by the prefecture boundary, made it possible to use a difference-in-difference (DID) 

approach for identifying reform results. While adoption of the reforms together makes it 

impossible to separate out the impacts of individual interventions, it is still possible to assess 

how the reform package affected the security of land tenure, changes in land use, land market 

functioning, and enterprise startups. 

Three findings stand out. First, reforms reduced administrative reallocations even though there is 

evidence of anticipation effects, with governments inside the prefecture expropriating more land, 

and mediating more transfers of agricultural land just before the reforms. Second, without 



 
 

changing how much land was not used, the reforms led to a smaller share of “other agricultural” 

land use, mostly for pasture, and larger shares of arable agricultural land and of construction for 

economic activities rather than residences. Third, the reforms promoted market-mediated 

agricultural land transfers and encouraged enterprise startup. Some effects are heightened by 

proximity to Chengdu city, generating agglomeration benefits. 

As either anticipation or spillover effects could threaten our identification strategy, we discuss 

these in more detail. For anticipation effects, governments inside Chengdu are likely to have 

changed their behavior in expectation of reforms once the prefecture had been selected for 

comprehensive reform in 2007 (Li 2012), and those outside may have reacted to plans 

announced in 2012 for expansion of reforms beyond Chengdu. Regressions suggest high land 

expropriations and local government-mediated transfers within Chengdu in 2007 and outside 

Chengdu after 2008. While uncertainty would most likely lead to land-related investment being 

postponed, thus imparting upward bias on our estimates, impacts on transfers could go either 

way, depending on households’ subjective beliefs on whether the reform will weaken or 

strengthen security of property rights. Although such beliefs and the Government’s reform 

designs may have been completely changed as a result of the massive earthquake that hit 

Chengdu in May 2008, just two months after a pilot to provide input into reform design had 

started (Lu and Yao 2018), inclusion of pre-reform values of observed Government behavior 

(expropriation or government-mediated land transfers) as additional controls is one way to assess 

the robustness of our results. The fact that estimates are robust to adding these reduces concerns 

about our estimates suffering from systematic bias.  

On the other hand, spillover effects may trigger displacement of activities from villages outside 

to those inside Chengdu. To explore if this may affect our estimates, we drop almost two thirds 



 
 

of the control villages closest to the boundary. As neither of these affects the significance of 

estimated coefficients, they reduce concern about estimates not being robust. This suggests that 

reforms that jointly address imperfections in land and labor markets can help address issues 

traditionally arising from urbanization in China. Recent national policy changes thus deserve 

careful study and provide a fruitful opportunity for further research. 

In what follows, Section 2 provides context by illuminating how imperfections in land and labor 

markets have affected urbanization in China and discussing how the Chengdu experiment 

addressed both markets simultaneously. Section 3 discusses descriptive evidence from the data 

that justifies use of the DID approach and compares pre-intervention trends in treatment and 

control areas. Section 4 estimates the impacts on perceived security of land tenure, changes in 

land use, land market activity, and new enterprise formation. It discusses challenges to 

identification, spillover effects, and robustness of the estimates. Section 5 concludes by 

identifying implications of the findings for policy and future research. 

2. Motivation and Background 

While unprecedented urban expansion helped China push up economic growth, it also 

exacerbated rural-urban discrepancies. The link between land conversion and expropriation at 

compensation well below fair market levels led many to conclude that the extent of land 

conversion is not socially sustainable. Among options often recommended to address this 

perception are enhancing the marketability of land and eliminating urban residence restrictions 

and the unpalatable requirement that migrants from rural areas give up rights to land to qualify 

for urban social benefits. What happened in Chengdu prefecture after 2008/09 thus offers a 

unique opportunity to explore the extent to which these reforms achieve the desired effects. 

2.1 The Land and Labor Market Challenges of Rapid Urbanization 



 
 

Between 2000 and 2010, urban areas in China expanded enormously: satellite imagery reveals 

that, on average, every year Hangzhou expanded by 9.8%, Shanghai by 8.1%, Chongqing by 

6.1%, Chengdu by 5.9%, the Pearl River Delta by 4.5%, and Beijing by 4.0%—rates all far in 

excess of the 2.8% East Asian average (World Bank and DRC 2014).1 Such enormous changes 

will have far-reaching consequences that direct attention to the underlying factors. 

Many scholars and policy makers are concerned about how the land rights for such expansion are 

acquired and how that affects the welfare of rural residents, the efficiency of urban land use, the 

ability of migrants to access social services, and the implications for equity and economic 

efficiency. Expropriation of rural land for conversion to urban uses, often in a way that provides 

large margins to local governments, was a significant factor in expanding China’s industrial 

activity (Ding and Lichtenberg 2011), but not all the consequences were desirable. As local 

governments competed with each other (Huang and Du 2017), prices for industrial land in China 

stayed very low (World Bank and DRC 2014). Supplying land to industry below its real value 

constitutes inefficient use of a valuable resource; in 2003 a nationwide survey found that 70% of 

land in China’s development zones was unused (Du and Peiser 2014). Meanwhile, in Chinese 

cities residential land prices shot up (Peng and Thibodeau 2012): Since 2003 real constant 

quality values for residential land in Beijing have rose by nearly 800%; half the increase was in 

the 2008–10 period alone (Wu, Gyourko, and Deng 2012). 

Use of one-off land transfer revenue to finance recurrent local government spending is not 

sustainable; given China’s shortage of fertile land, it may also jeopardize long-term food security. 

On average land leases accounted for 60% of local budgetary revenues in 2003–04 (Su et al. 

                                                           
1 The average city in East Asia had more than 5 million inhabitants in 2010 (World Bank and DRC 2014). 



 
 

2013), and they continued to rise as fiscal decentralization reduced other sources of local revenue 

(Wu, Li, and Yan 2015).2 Local government collateralization of “land banks,” accumulation of 

bad debts, and land hoarding can all trigger serious problems in the financial sector (Du and 

Peiser 2014). 3 The ability to obtain land through non-market channels has led to a shift of 

attention away from GDP growth (Chen and Kung 2016) and toward corruption (Hsu et al. 2017). 

Expropriations without compensation that is perceived to be fair heighten conflict between 

farmers and government (Nitikin et al. 2012). 4  While farmers receive compensation for 

agricultural land based on its value for agricultural production,5 local governments often sell it 

for other uses at much higher prices. 

In response to these problems, the government put restrictions on the amount of land to be 

converted and made efforts to increase compensation. In 1998, the Ministry of Land and 

Resources (MLR) was established to control farmland conversions and invest in urban 

development: in 2004, MLR and the National Development and Reform Commission (NDRC) 

began setting quotas together for land for urban construction, allocating each province an amount 

and restricting how much agricultural land they could convert. From the province downward, all 

levels of government then had to negotiate quota allocation with subordinate governments. In 
                                                           
2 Total construction area in 2005 was an estimated 17 million ha, of which about 64 percent was in rural areas. In some 

innovative but not entirely legal models, villages brought this land directly to market, and reaping large profits in doing so (Su, 

Tao, and Wang 2013). 

3 Land has thus become a major policy issue (Wong 2014) with multiple institutional challenges (Pan, Huang, and Chiang 2015). 

4 Between 1987 and 2001, alone, an estimated 40-50 million farmers lost half or more of their land to expropriation and of these 

only about half obtained an urban hukou giving them access to social services and education for their children (Tao and Xu 2007). 

5 Farmers’ residential land is often not expropriated, which has led to the spread of “urban villages”—unplanned neighborhoods 

that often shelter migrants and lower prices for neighboring properties (Song and Zenou 2009). An estimated 140–150 million 

migrants live in some 50,000 urban villages (Tan et al. 2011).  



 
 

2006, MLR set a national “red line” minimum of 180 billion mu (120 million ha) of arable land 

to ensure long-term food security (Rithmire 2017). Land restrictions have since been linked to 

increases in house prices and wages that affect the economy’s efficiency and competitiveness 

(Liang, Lu, and Zhang 2016). To meet urbanization land demands more sustainably, in 2006 

tradable development quotas (zengjian guagou quotas) were piloted in Shandong, Tianjin, 

Jiangsu, Hubei, and Sichuan, where increases in urban construction area had to be balanced by 

decreases in rural construction area (Economic Information Daily 2011). 

As land acquisition became a key trigger for legal disputes and rural unrest (Whiting 2011), 

efforts to find solutions expanded to other areas. One option was to increase compensation to 

farmers and make auctions rather than negotiation mandatory whenever land is made available 

for industrial use. But determining the appropriate level of compensation in a dynamic market is 

difficult. Moreover, as local governments competed with each other for industrial investment and 

auctions were easily manipulated, their use failed to stop corruption (Cai, Henderson, and Zhang 

2013). While these problems would be eliminated if direct rural-urban land transfers were 

allowed, few rural residents would be willing to give up their land unless an equivalent social 

safety net and source of income in old age was available (Ong, 2014). This implies not only that 

land policy is a key barrier to industrialization but also that, in light of migrants’ lack of interest 

in giving up their land rights for an urban hukou, giving property rights to farmers would be a 

straightforward way to eliminate this distortion (Ngai et al. 2016).  

Efforts to reform the hukou system with location-specific policies date back to the 1980s, when 

administrative power was decentralized to local governments (Wang 2005). Initial reforms aimed 

to abolish the distinction between agricultural and nonagricultural hukou for residents of a given 

jurisdiction. By 2007, 12 of 31 provinces in China had unified their hukou systems (Chan and 



 
 

Buckingham 2008).6 A second type of reform, adopted mainly in small cities and towns, made it 

easier for residents from other jurisdictions to obtain a local urban hukou. Since 1997, many 

small cities and towns offer a hukou to those who buy a local house or have a formal local job 

(Chan 2012). 

However, these early reforms failed to address issues linked to farmers’ land use rights. To better 

adapt to the changes brought by rapid urbanization through land expropriation, pilot reforms 

were often implemented in peri-urban areas where most of the rural residents were no longer 

farming (Chan and Buckingham 2008). The conversion of hukou status was often part of the 

compensation to expropriate the remainder of their land (Chan 2009). 

An approach that allows rural residents to move to urban areas without giving up their land rights 

has generally been viewed as more desirable. Making it feasible would require a number of steps 

including (i) registration of all rural land; (ii) a possibility for migrants to get an urban hukou that 

provides a safety net and source of income in old age; (iii) the possibility for rural collectives or 

individuals to enter into direct land transactions at freely negotiated prices, subject to compliance 

with planning standards; and (iv) taxation of land to generate the revenue to support urban 

welfare packages while encouraging more efficient land use (Tao and Xu 2007). Experiments 

that implemented different options from this menu include integration of construction and 

collective land markets in Shenzen, land security development in Chongqing, urban fringe 

redevelopment in Beijing, land readjustment in Meitan, and the rural-urban integration in 

Chengdu analyzed here (World Bank and DRC 2014). 

2.2 The Chengdu Experiment 

                                                           
6 They are Hebei, Liaoning, Jiangsu, Zhejiang, Fujian, Shandong, Hubei, Hunan, Guangxi, Chongqing, Sichuan, and Shaanxi.  



 
 

Chengdu prefecture consists of 20 counties/districts with a total area of 12,000 km2 and a 

population of 11 million, of whom 5 million live in rural areas. In 2008, it was selected for 

comprehensive reform by the Commission for Balanced Urban-Rural Growth. Three changes 

were announced in early 2008 and rolled out until the end of 2009 (Li 2012) with both the speed 

and modality of roll-out significantly affected by a devastating earthquake that hit the province in 

May of 2008: First, a prefecture-wide participatory effort was launched to title all land -

agricultural, construction, and waste land- with local registration processes supervised by the 

authority of each administrative village.7 The goal was to establish clear and secure property 

rights as a basis for long-term contracts for agricultural or construction land. 8  Second, the 

Chengdu Rural Property Rights Exchange was established for transactions of all types of rural 

property rights,9 including zengjian guagou quotas for construction land, to allow transparent 

market-oriented mechanisms for price discovery. The goal was to allow farmers and collectives 

to take the initiative in auctioning zengjian guagou quotas via competitive bidding, making the 

government the regulator and supervisor. Tradable development rights allow for voluntary 

market-driven access to land for nonagricultural purposes that can benefit locals. 10  Third, 

because rural residents do not have to give up their land use rights to obtain a unified hukou, 

those who work or live in an urban area are free to participate actively in its land rental market. 

                                                           
7 The central government portal has details, http://www.gov.cn/jrzg/2011-02/28/content_1812352.htm. 

8 Titles to homesteads were given on occupied land although the size of plots often exceeded legal standards or what was 

documented on past certificates. Also documented were use rights to collectively owned construction land, e.g. for rural 

enterprises, public interest, and other purposes. 

9 The official website of the Chengdu Rural Property Rights Exchange is http://www.cdaee.com/ . 

10 A fund to better protect farmland, replenished by fees from transfers of land use rights and charges on newly developed 

construction land, is used to cover contribution to farmer old-age pension insurance and to subsidize land protection measures.  

http://www.gov.cn/jrzg/2011-02/28/content_1812352.htm
http://www.cdaee.com/


 
 

In addition to unifying hukou and the social welfare systems, reforms thus explicitly eliminate 

traditional restrictions on farmers’ land use rights.11 

The experiment attracted interest from policy makers, scholars, and the media. Case studies 

(Mao and Kong 2010; Li 2011; National School of Development 2012) found positive effects in 

terms of (i) increased volume of transactions for agricultural and construction land; (ii) more 

investment in high-value perennials and vegetables; (iii) accelerated transfer of rural labor out of 

agriculture; and (iv) increased income as gains from reforms are shared more broadly throughout 

the local economy. Although perhaps valuable to identify underlying mechanisms, because such 

evidence is often based on nonrepresentative samples and lacking a clear counterfactual, it does 

not support rigorous quantification of the benefits of the reform. 

3. Data and Analytical Approach 

Data stretching back to 2004 for 526 villages straddling the border of Chengdu prefecture were 

collected in 2014, just before the reforms launched in Chengdu in 2008/09 were expanded to 

adjacent prefectures. 12  This facilitates use of a DID approach to assessing how the reform 

                                                           
11 The NDRC website has details at http://tgs.ndrc.gov.cn/zhptggsd/201011/t20101122_381468.html. 

12 Land titling was expected to be initiated in 2012 in 42 counties, including Deyang and Dongpo in Meishan, Yucheng in Yaan, 

and Jianyang in Ziyang in 2012 but postponed. See the document on provincial land titling at 

http://www.scagri.gov.cn/zwgk/tzjd/201503/t20150305_331772.html. Information on land titling for Deyang is at 

http://www.scagri.gov.cn/ywdt/szlb/201409/t20140901_254958.html, for Dongpo (in Meishan) at 

http://www.scagri.gov.cn/ywdt/szlb/201504/t20150421_337894.html, for Yaan at 

http://www.yaan.gov.cn/htm/articview_20140806105827793.html, and for Jianyang (in Ziyang) at 

http://www.scjy.gov.cn/zfxxgk/t1.jsp?id=20151123173752-847351-00-000. In fact, no control villages had started land titling 

before data collection. The provincial document for establishing the exchange platform is at 

 

http://tgs.ndrc.gov.cn/zhptggsd/201011/t20101122_381468.html
http://www.scagri.gov.cn/zwgk/tzjd/201503/t20150305_331772.html
http://www.scagri.gov.cn/ywdt/szlb/201409/t20140901_254958.html
http://www.scagri.gov.cn/ywdt/szlb/201504/t20150421_337894.html
http://www.yaan.gov.cn/htm/articview_20140806105827793.html
http://www.scjy.gov.cn/zfxxgk/t1.jsp?id=20151123173752-847351-00-000


 
 

package affect land tenure security (i.e., amounts of land reallocation); changes in land use; 

activity in formal and informal land markets; and startups of new enterprises.13 We describe 

evidence on the titling process and relevant outcome variables and use coefficients from a simple 

regression to illustrate the extent to which pre-reform trends in outcomes in treatment and control 

areas are parallel. 

3.1 Chengdu’s Land Titling Process 

To analyze reform effects, we use data from a survey by the Development Research Center of 

the State Council (DRC) in April and May 2014 of villages along comparable stretches of the 

Chengdu prefecture boundary. Of the 526 villages, 285 were inside the boundary and 241 outside. 

Figure 1 plots coordinates of the centers for treatment and control villages. Even after excluding 

the Western part of the prefecture, which borders a mountain range where areas inside and 

outside are not comparable,14 the sample covers a wide range of conditions: villages in two 

pockets in the Northeast and South are near expressways that villagers can use to access the city 

center in less than 30 minutes. Sampled villages in mountainous areas in the East and the West 

                                                                                                                                                                                           
http://www.sc.gov.cn/10462/10883/11066/2015/6/19/10340175.shtml, and that for unifying hukou at 

http://www.sc.gov.cn/10462/10883/11066/2014/11/26/10319585.shtml. 

13 As the prefecture boundary did not change during the study period, there is no time variation in the treatment and the 

assignment variable (geographic location). We therefore have to either estimate a regression discontinuity without village fixed 

effects or a DID with village fixed effects. Although the sample villages are very close to the boundary and each other, we 

considered the assumption of no difference in time-invariant characteristics between villages outside and inside Chengdu to be 

too strong and instead use DID with village fixed effects, following the discussion of discontinuities in the geography literature 

(Lee and Lemieux 2010).  

14 The Western part of Chengdu prefecture consists of a rapidly ascending mountain range that contains two large national parks 

and borders Qiang and Aba Tibetan autonomous prefectures. Because that would compromise comparability, we decided not to 

survey any villages in these areas. 

http://www.sc.gov.cn/10462/10883/11066/2015/6/19/10340175.shtml
http://www.sc.gov.cn/10462/10883/11066/2014/11/26/10319585.shtml


 
 

can be 3–4 hours travel time from Chengdu city center by road (150 km), making them 

economically more remote. However, with a mean distance of 2 km between the village center 

and the prefecture boundary, treatment and control villages are very close to each other. 

Information on village characteristics, land reallocations, expropriations, and land transfers and 

enterprise startup for every year between 2004 and 2013 was obtained from formal village 

records. It was complemented by current and recall data on informal land transfers in 2004, 2007, 

2010, and 2013 from current and previous village leaders.15 For villages in Chengdu prefecture, 

administrative data on land titling are also available. 

Table 1 describes land areas and titling processes for 285 sample villages in Chengdu. The 

average village area is 12,852 mu (8 km2). Certificates for collective construction land were 

issued to the village; contracts for arable and forest land, residential land, and actual structures 

were awarded to households. In more than 80% of cases, rules were drafted in the village by the 

assembly (45%), economic organizations (23%), representatives (13%), or leaders (1%). Rules 

for organizations came more often from above (44% township or above; 27% village leaders), 

and in 43% of the cases village representatives did the actual measurement. In about 50% of 

villages, titling gave rise to disputes. Where that happened, the number of disputes per village 

averaged 11. Disputes were most common for arable land (in 45% of villages, averaging 9.5) and 

forest land (in 31% of villages, averaging 8.9); they were least frequent for collective and 

construction land (18% of villages, averaging 6). Even where disputes emerged, most were 

resolved by village institutions: only 0.9 cases required intervention by institutions above the 

village. 

                                                           
15 With recall data based on village records or recall by village leaders, attrition is not an issue. 



 
 

In addition to titling, contracts longer than 30 years were issued for all construction land and 

more than 95% of all other land-use types except arable land (88%). Land-use contracts were 

permanent in close to 80% of all cases: 91% of residential and construction land, 84% of 

collective land, and 58% of arable and 59% of forest land. The total cash cost was about 16 yuan 

per mu, of which 43% was contributed by the village and the rest from outside. Villagers 

contributed close to 2,000 man-days of labor (about 3 days per household) and with a bit more 

than 10 person-months of labor by outsiders, few contributions from above the village were 

needed. 

3.2 Descriptive Statistics 

Table 2 compares key characteristics separately for sample villages in 2004–07, before reform, 

and 2010–13, after. Of total village land endowment, about 47% (44% inside the boundary and 

50% outside) was used for arable agriculture; 32% (38% vs. 28%) for other agriculture; 10% for 

residential (8%) or commercial (11%) purposes, and 11% (10% vs. 12%) was unused. At 1.4 mu 

per capita, arable land endowments were about the same between villages inside and outside the 

boundary. With about 109 m2 (101 m2 outside and 115 m2 inside), residential land per capita was 

far above the 20–30 m2 norm for Sichuan (Han and Li 2009). 

Land reallocation was observed in just 5% of villages and expropriation in 1.7%, with higher 

rates inside the boundary (7.3% for reallocation and 2.5% for expropriation) than outside (2.4% 

and 0.7%). In control villages, reallocations involved larger areas and more households. Post-

reform, the incidence of reallocations and expropriations was higher outside than inside the 

boundary (4.7% vs. 3.4% for reallocations and 6.3% vs. 5.6% for expropriations). 

Informal land transactions were observed in 22% of villages (23% outside and 20% inside); they 

transferred 11% of arable village land (10% outside, 13% inside), in 25% of transactions with 



 
 

outsiders and 33% for contracts longer than five years; these contributed to some consolidation. 

Formal transfers were observed in 4.3% of villages (1.3% outside and 6.8% inside). They 

affected 6.9% of arable area and contract terms were longer than informal (79%: 6–30 years; 

21%: more than 30 years) and involved more households (16% outside and 14% inside). 

Transfers not mediated by government16 were not uncommon (1% outside, 2.1% inside). After 

the reform, informal transfers went up to 31%, but change in the area affected was much less 

(from 12% to 16% for informal transactions and 6.3% to 10% for formal). 

Before the reform, transfers of construction land were observed in only 1.3% of villages (1.8% 

outside and 1% inside the boundary). They covered about 6.4% of construction land (2.3% 

outside and 11% inside). After reform, transfers went up to 2.9% of villages (2.6% outside and 

3.2% inside), affecting 13% of construction land (7.8% outside and 16% inside). While zengjian 

guagou was not seen outside the boundary, it occurred in 0.4% of villages inside; the incidence 

increased after the reform by 0.2% outside and 2% inside the boundary. 

Before the reform, new enterprise startups were observed in about 4.4% of villages (3.9% 

outside and 4.8% inside), and most were private (about 4% both outside and inside). After 

reform, startups rose to 4.9% outside and 8.5% again with private enterprises in the lead (4.3% 

outside and 7.1% inside), especially inside the prefecture boundary. 

3.3 Analytical Approach 

                                                           
16 Although village leaders are likely to take market transfers into account, many nonmarket factor (e.g., prospects for job 

creation, enhancing economic growth, and such idiosyncratic factors as promotion cycles internal to the party) will affect whether 

they decide to engage in land transactions. For this reason land transfers mediated by the village are coded as “government-

mediated transfer.”  



 
 

As in 2014 when our data were collected, no control villages had initiated land titling or any of 

the other reforms of interest, we can use a DID approach to assess how this reform affected 

economic outcomes. Relevant differences are (i) between pre- and post-reform periods in the 

same village, and (ii) between villages just inside Chengdu prefecture, and thus affected by 

reforms, and those just outside—and thus not affected.17 

Other government interventions launched during the period of concern are the new rural pension 

scheme (Lei, Zhang, and Zhao 2013); the cooperative medical scheme (Wagstaff et al. 2009); 

agricultural subsidies (Huang et al. 2011, Meng 2012); and the project of concentrating rural 

settlements, which is particularly important for locations affected by the 2008 Sichuan 

earthquake (Peng 2015). Although mostly funded by central government, disbursements and 

specific designs may vary by prefecture. We thus include information on the coverage of the 

rural pension and the cooperative medical schemes, the amount of agricultural subsidies, and an 

indicator variable for the concentrated rural settlements project. While villages on both sides of 

the boundary suffered from the earthquake, Pengzhou, just inside Chendu, and Shifang, just 

outside, were most heavily damaged.18 An indicator variable for these villages is included in our 

regressions throughout. 

Although villages may have differed from each other even before the reform, use of village fixed 

effects implies that our strategy is valid if pre-reform trends of outcome variables in treatment 

and control villages are parallel. This condition is tested by a regression of the form 

𝑌𝑌𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1𝐶𝐶𝑖𝑖𝑇𝑇𝑖𝑖 + 𝛽𝛽2𝑇𝑇𝑖𝑖 + 𝛽𝛽3𝑋𝑋𝑖𝑖𝑖𝑖 + 𝛿𝛿𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖   (1) 
                                                           
17 We discuss below potential spillovers to villages outside Chengdu and how they affect our estimates.  

18 In addition to the aid distributed to all disaster areas, these two counties were also covered by the policy of the pair-wise 

province-to-county aid with Fujian the aid provider for Pengzhou and Beijing for Shifang (Wang 2016). 



 
 

where Yit is the outcome of interest for village i in year t; Ci is an indicator variable for villages 

inside Chengdu; Tt is a vector of indicator variables for each year between 2004 and 2013; Xit is a 

vector of time-varying village characteristics (see Appendix Table 1 for descriptive statistics for 

all variables), such as the logarithms of total land area and of population, access to transportation 

(proxied by distance to the nearest county road), indicator variables for type of road surface 

(gravel or clay) in villages, and controls for the earthquake and government interventions; δi is a 

village fixed effect; and εit is an error term clustered at the level of the village. βs are parameters 

to be estimated. 

The parameters of interest are β1 and β2. In particular, β1 is an indicator of parallel pre-reform 

trends in the years before the intervention or the anticipation effect in treatment villages for years 

approaching the intervention period. β2 in the years after the intervention captures potential 

anticipation effects and spillover effects in control villages, although we are unable to separate 

these effects from time trends without more information. If pre-reform trends are parallel and no 

anticipation and spillover effects, β1 in the post-reform period indicates reform effects.  

Coefficients illustrated in Appendix Tables 2–6 and displayed in Appendix Figures 1–5 suggest 

that there may be some anticipation and spillover effects: in the prefecture, the incidence of 

expropriation and government-mediated land transfers in 2004–06 is significantly below that in 

2007 (Appendix Tables 2 and 4), suggesting that governments started anticipating reforms in 

2007. Outside the prefecture, the incidence of expropriation after Chengdu was announced to be 

an experimental area in 2008 is significantly above that in 2007 (Appendix Table 2). Moreover, 

government-mediated agricultural land transfers (Appendix Table 4) and the share of 

nonresidential construction land shot up after 2010 (Appendix Table 3), matched by decreases in 

agricultural land (Appendix Table 3). As farmers cannot initiate such land use changes, this 



 
 

points towards more village-level expropriation. To assess if these factors affect our estimates, 

we estimate an augmented DID specification where we control for expropriation and 

government-mediated agricultural land transfers.  

The basic DID is of the form 

𝑌𝑌𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛾𝛾1𝐶𝐶𝑖𝑖𝑅𝑅𝑖𝑖 + 𝛾𝛾2𝑇𝑇𝑖𝑖 + 𝛾𝛾3𝑋𝑋𝑖𝑖𝑖𝑖 + 𝛿𝛿𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖   (2) 

where Rt is an indicator variable for the post-reform period (2010–13)19 and other variables are 

the same as in equation (1). The main parameter of interest is γ1, our estimate of the impact of the 

Chengdu experiment on village outcomes. To examine potential anticipation effects inside 

Chengdu, we augment equation (2) with interactions between indicator variables for 

expropriation or government-mediated agricultural land transfers in 2007 and Rt. To examine 

potential anticipation effects and associated spillovers outside Chengdu, we control for a vector 

of indicator variables for expropriation or government-mediated agricultural land transfers and 

their interactions with the indicator variable for villages outside Chengdu. Although not a perfect 

solution, this allows us to allay concerns about government actions in anticipation of reform 

having systematically affected decisions by households inside Chengdu deferring land transfers 

and investments from the pre- to the post-reform period or households outside Chengdu 

responding to expropriation and government-mediated land transfer by either postponing land-

related investment or shifting it to villages inside the prefecture. Finally, as studies found 

evidence of large potential agglomeration effects (e.g., Au and Henderson 2006a), we test for 

                                                           
19 The pre-reform period is 2004–07. We exclude 2008 and 2009 when the reform was in progress.  



 
 

heterogeneity of effects with economic distance to Chengdu city center, measured by either road 

travel time or the Euclidean distance between the village center and downtown Chengdu.20 

4. Econometric Results 

Although there is evidence that local governments stepped up expropriations in advance of the 

reforms, we find quantitatively large reform impacts on the incidence of land reallocation, 

market-mediated land transfers, and enterprise startups. Changes in land use, though 

quantitatively somewhat smaller, follow this pattern. Many of the estimated effects decline with 

distance from the Chengdu city center. 

4.1 Land Reallocation 

Table 3 displays results related to threats to tenure security through reallocation. From the DID 

estimate (panel A), it appears that the reform reduced reallocations by 6.4% (col. 1). Including 

expropriation and formal transfer of agricultural land mediated by government reduces the 

estimate by 1.4% (col. 2), suggesting that anticipation effects and government-level spillover 

effects did moderately affect the estimates. Compared to a pre-reform average of 7.3% of 

Chengdu villages being affected by reallocation (Table 2), this is a quantitatively large effect that 

may have contributed to the stability and security of property rights. 

One of the advantages of village-level data is the considerable variation in distances to the city 

that can be explored by allowing the size of reform effects to vary with this variable. To interpret 

heterogeneity of effects (panel B), note that the right-hand variable is the z-score of the travel 

distance to Chengdu. The reform’s reduction of the reallocation effect is attenuated the farther 

                                                           
20 Empirically, we use the z-score of both variables and drew road travel time from Google maps. Results for both are very 

similar. We report the one using travel time as more intuitive. Results using the straight-line distance are available upon request. 



 
 

the distance from the city center: at a distance of 1.83 hours (i.e., one standard deviation above 

the mean), we cannot reject the hypothesis of zero reform effect on the likelihood of land 

reallocation. But evidence of the reallocation-reducing effect of reforms is much higher for 

villages closer to Chengdu. 

4.2 Changes in Land Use 

Tenure security is a precondition for decentralized land transfers that can better align land use 

with economic incentives (Besley and Ghatak 2010). To check whether Chengdu’s reforms may 

have triggered such a change, Table 4 presents the results of regressions of the share of land in a 

village that, based on administrative data available at three-year intervals, has different uses, 

namely (i) arable agriculture vs. other uses (cols. 1 & 2 vs. 3 & 4); (ii) nonresidential vs. 

residential construction (cols. 5 & 6 vs. 7 & 8); and (iii) unused land, also called wasteland (col. 

9 & 10). 

Results using the DID approach (panel A) suggest there was no appreciable impact on the share 

of waste land, allaying fears that reforms may have led to unsustainable land expansion. For 

agricultural land, however, there is evidence of intensification of use: a reform-induced increase 

of 2% in the share of land used for agriculture is matched by a significant reform-induced 

decrease of 2.2% in the share of other agricultural land (cols. 2 and 4). Increases in the share of 

arable compared to other agricultural land are more pronounced the greater the distance from 

Chengdu (panel B). 

For construction land, reforms, by leading to an increase of 0.6% in the share of nonresidential 

construction land (col. 6), added to a pre-reform mean of 4.3% in Chengdu (Table 2), helped to 

bring unused residential land into more productive use—a goal of China’s land policy (Huang et 

al. 2014). This is matched by a significant decrease (a point estimate of 0.4%) in the share of 



 
 

residential construction land (col. 8). Reform-induced increases of nonresidential construction 

land quickly disappear the further the village is from Chengdu (panel B). 

4.3 Land Market Operations and Enterprise Startups 

Data on both formal and informal transactions allow us to cross-check findings based on land use 

and ascertain if changes are driven by market-based transactions. Tables 5 and 6 show the results 

on formal and informal transfers. Results using the DID approach (panel A) suggest that in three 

respects a significant part of the land use change can indeed be attributed to land market activity. 

First, there is a positive, though not significant, effect on transfers of construction land (cols. 1–4 

of Table 5). Second, there is a significant reform-induced increase in formal transfers of 

agricultural land not mediated by government, with a point estimate of 3% (cols. 5 and 6 of 

Table 5), compared to a 2.1% pre-reform (Table 2). Finally, there is a significant reform effect 

for short-term informal land transfers (Table 6) with results (cols. 5–8 of panel A) that imply a 

(marginally significant) reform-induced increase in the share of households who rented out or in, 

with point estimates of 1% but no difference in mean shares of land transferred. 21 This is 

consistent with evidence from elsewhere that confirmation of rural land rights affects land 

market participation (Xu et al. 2017). 

To test for the experiment’s effects on labor markets and economic activity, we use village-level 

data on enterprise startups. The regression results (Table 7) suggest reform-related increases in 

the likelihood of enterprise startups, with point estimates of 4.9% for all types (col. 1) and 3% for 

private startups (col. 3). Including expropriation and formal transfer of agricultural land mediated 

                                                           
21 While the fact that figures are based on recall by village leaders implies that all of effects reported in Table 6 should be treated 

with greater caution than those based on administrative records, they are still of interest and worth reporting. 



 
 

by government reduces the estimates by 0.8–1.2% (cols. 2 and 4), which suggests that business 

investments were postponed or stopped as expropriation and government-mediated land transfers 

increased. However, compared to the pre-reform mean of 4.8% (Table 2), when anticipation 

effects and government-level spillover effects are controlled for, the estimate for all types of 

enterprises remains large (3.7%). 

4.4 Accounting for the potential anticipation and spillover effects 

Changes in the incidence of reallocations prior to reform may have caused anticipation effects 

that could bias our estimates.22  To allay the concerns of such effects potentially affecting our 

results on land use, land market operations, and enterprise startups, we perform two types of 

checks. First, we assume that anticipation effects occurred as early as 2006 and also involved 

reallocations (Appendix Table 2). We thus expand the augmented equation (2) by further 

controlling for (i) interactions between indicator variables for reallocation in 2006 or 2007 and Rt; 

(ii) interactions between indicator variables for expropriation or government-mediated 

agricultural land transfers in 2006 and Rt; and (iii) an indicator variable for reallocation and its 

interaction with the indicator variable for villages outside Chengdu. Second, we make the timing 

of anticipation effects even more flexible to cover the entire pre-reform period in our data.23 In 

this specification, equation (2) is augmented by controls for (i) interactions between indicator 

variables for reallocation in 2004, 2005, 2006 or 2007 and Rt; (ii) interactions between indicator 

                                                           
22 Appendix Table 2 provides some justification for this: Inside the prefecture, the incidence of reallocation in 2006 is above that 

in 2007, although the coefficient lacks significance. Outside the prefecture, it is difficult to conclude whether expectation of 

reforms led to more reallocations after reforms had been implemented in Chengdu as the incidence is also significantly higher in 

2005 than in 2007. 

23 Please note that this is beyond what we observe in Appendix Table 2.  



 
 

variables for expropriation or government-mediated agricultural land transfers in 2004, 2005, or 

2006 and Rt; and (iii) an indicator variable for reallocation and its interaction with the “outside 

Chengdu” indicator variable. Results in Table 8 suggest that neither of these alter our substantive 

conclusions.  

A second concern relates to spillover effects. For informal land markets in control villages 

(Appendix Table 5), the incidence of transfers, the share of households renting out, and the size 

of area affected all went up significantly in 2013. Informal transfers between farmers can be 

affected by reform spillover effects mediated through land or labor markets. The labor market-

mediated effects would occur if farmers in control villages benefit from reform-induced market 

opportunities that lead them to either quit farming and rent out the land or to farm more 

intensively and expand their scale by renting more land. Land market effects could arise if those 

renting land were to expand operations beyond the prefecture boundary. While positive 

spillovers would bias estimates downward, which would not affect substantive conclusions, 

negative spillovers (e.g. displacement of investment from villages outside to those inside 

Chengdu) would have opposite effects. 

If boom and displacement triggered by such activities remain local, re-estimating the augmented 

version of equation (2) for a sample of more distant villages could allay concerns about 

displacement driving results. To ensure that the sample is still geographically representative 

(Appendix Figure 6), we use a sample of roughly 35% of the control villages located more than 2 

km from the boundary and with an average of 6 km from the nearest treatment village (Appendix 

Figure 7). From Table 9 it does not appear that systematic displacement of activities from outside 

to inside villages drove results. While a smaller sample increases the variance so that some 

estimates lose significance, the point estimates are similar in size to those from the entire sample; 



 
 

this suggests that reforms reduced land reallocation by 4% while increasing (i) formal 

agricultural land market transfers by 3% (significant); (ii) households who participated in 

informal agricultural land transfers by 1% (significant for households renting out land); and (iii) 

the likelihood of enterprise startups by 5% (significant). 

5. Conclusions and Policy Implications 

Although achieving balanced urban growth has been recognized as a central precondition for 

China’s economic and social development, and pervasive land and labor market distortions have 

been well-documented, there is still little evidence that a different policy regime would have 

more desirable outcomes. By analyzing the impact of a package of reforms adopted in Chengdu 

in a rural-urban integration experiment in 2008/09, this paper thus contributes to an understudied 

area that is of great relevance to policy-making in China, and beyond. 

Results of a DID analysis using 2004–13 village-level data suggest that reforms significantly 

reduced the threat of reallocation and facilitated land transfers. As a result, more arable and 

construction land was used for agricultural and other economic purposes. Many of the reform-

induced land use changes were mediated through land markets, due mainly to efforts to improve 

transferability and reduce land market transaction costs. An increase in new enterprise startups 

may imply impacts from labor market reforms. While our main results are robust to the potential 

anticipation effects, the anticipation effects suggested by significantly higher land expropriation 

and government-mediated agricultural land transfers in the year before reform began suggest that 

further study of the political economy of this reform would be useful—as would analysis of land 

productivity, the distributional effects, and more rigorous cost-benefit analysis of the reform 

using household data. 



 
 

More generally, the evidence provided here suggests that reforms to address imperfections in 

land and labor markets together offer opportunities to mitigate the widening income inequality 

and inefficient land use that have undermined China’s ability to enjoy the full benefits of 

urbanization. Recent national policy changes informed by this experiment thus deserve careful 

study. 
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Figure 1: Location of Sample Villages 
 

 
  



 
 

Table 1: The Land Certification Process    
 Total Land Type 
  Collect. Arable Forest Constr. Residential Houses 
 (1) (2) (3) (4) (5) (6) (7) 
Main characteristics        
Total area 12,852 7,089 3,318 1,872 332 318 239 
Titling complete 0.938 0.974 0.979 0.963 0.898 0.910 0.910 
…if yes, months taken 4.995 4.171 4.434 5.860 5.057 5.317 5.703 
Certificates issued 2,858 96 783 636 394 717 723 
Area titled (mu) 9,061 5,896 3,180 1,711 288 269 221 
Organization and implementation        
Rules made; by village leaders 0.009 0.011 0.011 0.005 0.006 0.008 0.007 
           by village representatives 0.128 0.135 0.136 0.122 0.134 0.118 0.125 
           by village assembly 0.446 0.438 0.466 0.447 0.384 0.439 0.460 
          by village econ. organizations 0.228 0.213 0.226 0.234 0.262 0.232 0.217 
           by township or above 0.190 0.202 0.161 0.191 0.215 0.203 0.191 
Organized:  by village leaders 0.267 0.259 0.271 0.217 0.168 0.266 0.274 
           by village representatives 0.048 0.048 0.046 0.079 0.050 0.046 0.044 
           by village assembly 0.131 0.119 0.143 0.127 0.128 0.141 0.142 
           by village econ. organizations 0.114 0.096 0.132 0.106 0.084 0.129 0.124 
           by township or above 0.440 0.478 0.407 0.471 0.570 0.419 0.416 
Actual measurement done: by village leaders 0.072 0.071 0.075 0.074 0.084 0.066 0.070 
           by village representatives 0.434 0.413 0.466 0.497 0.331 0.432 0.460 
           by village assembly 0.041 0.030 0.039 0.026 0.051 0.029 0.048 
           by village econ. organizations 0.292 0.268 0.312 0.333 0.343 0.311 0.301 
           by township or above 0.161 0.219 0.108 0.069 0.191 0.162 0.121 
Disputes        
Any disputes encountered 0.496 0.180 0.446 0.312 0.182 0.238 0.242 
… if yes, number of disputes 11.039 6.958 9.504 8.932 5.844 7.772 6.677 
… disputes could not be resolved at village level 0.886 0.109 0.790 0.759 0.031 1.036 0.688 
Results        
Contract now longer than 30 years 0.961 0.974 0.878 0.973 1.000 0.983 0.989 
Contract now permanent 0.793 0.843 0.584 0.591 0.909 0.913 0.897 
Resources required and costs        
Total labor from village (person-days) 1,939       
Total labor from outside (person-days) 272       
Total cost (yuan/mu) 16.251       
Share of cost borne by village 0.434       
Source: Data from 285 sample villages inside Chengdu. 
 



 
 

Table 2: Parameters of Villages Inside and Outside Chengdu Prefecture   
 Before 

 
  After   

Total Outside Inside  Total Outside Inside  
(1) (2) (3)  (4) (5) (6) 

Land endowments   
 

    
Arable land per capita (mu) 1.417 1.427 1.410  1.491 1.420 1.543  

(0.940) (1.211) (0.670)  (0.956) (1.146) (0.789) 
Residential land per capita (m2) 109 101 115  106 109 103  

(103) (95) (109)  (97) (98) (96) 
Share of arable land in total area 0.474 0.441 0.499  0.478 0.435 0.508  

(0.219) (0.229) (0.208)  (0.213) (0.223) (0.200) 
Share of other agricultural land in total area 0.319 0.376 0.277  0.313 0.376 0.267  

(0.238) (0.252) (0.217)  (0.231) (0.252) (0.203) 
Share of residential land in total area 0.057 0.049 0.063  0.054 0.052 0.056  

(0.063) (0.047) (0.071)  (0.058) (0.049) (0.063) 
Share of other construction land in total area 0.039 0.033 0.043  0.046 0.037 0.053  

(0.062) (0.051) (0.069)  (0.079) (0.058) (0.092) 
Share of unutilized land in total area 0.110 0.101 0.117  0.109 0.100 0.116  

(0.146) (0.146) (0.145)  (0.139) (0.142) (0.136) 
Threats to tenure security   

 
  

 
 

Dummy: Any reallocation 0.050 0.024 0.073  0.040 0.047 0.034  
(0.219) (0.153) (0.260)  (0.196) (0.211) (0.182) 

… if yes, number of reallocations 1.142 1.261 1.108  1.369 1.311 1.436  
(0.401) (0.541) (0.350)  (1.404) (0.763) (1.903) 

… if yes, area involved 0.083 0.184 0.061  0.134 0.063 0.199  
(0.224) (0.317) (0.193)  (0.259) (0.125) (0.327) 

… if yes, share of households involved 0.176 0.331 0.133  0.181 0.126 0.248  
(0.283) (0.341) (0.250)  (0.258) (0.198) (0.306) 

Dummy: Any expropriation 0.017 0.007 0.025  0.059 0.063 0.056  
(0.128) (0.085) (0.155)  (0.236) (0.244) (0.230) 

… if yes, number of expropriations 1.200 1.286 1.179  1.560 1.984 1.156  
(0.473) (0.756) (0.390)  (1.775) (2.426) (0.511) 

… if yes, area involved 0.079 0.020 0.084  0.065 0.058 0.071  
(0.106) (0.028) (0.109)  (0.110) (0.091) (0.123) 

… if yes, share of households involved 0.125 0.085 0.134  0.145 0.176 0.117  
(0.105) (0.114) (0.103)  (0.137) (0.162) (0.103) 

Informal transfers of agricultural land        
Dummy: Any informal transfer 0.216 0.230 0.204  0.314 0.290 0.333  

(0.412) (0.421) (0.403)  (0.464) (0.454) (0.472) 
… if yes, share of areas transferred 0.111 0.095 0.128  0.140 0.121 0.156  

(0.128) (0.140) (0.112)  (0.149) (0.138) (0.156) 
… if yes, share of households renting out 0.100 0.082 0.119  0.142 0.118 0.161  

(0.116) (0.067) (0.147)  (0.148) (0.114) (0.167) 
… if yes, share of household renting in 0.069 0.060 0.082  0.088 0.066 0.109  

(0.081) (0.061) (0.100)  (0.114) (0.074) (0.139) 
… if yes, share of transfer period <=5 years 0.667 0.606 0.724  0.555 0.513 0.583  

(0.473) (0.491) (0.449)  (0.498) (0.502) (0.494) 
…. if yes, share with close relatives 0.537 0.521 0.554  0.550 0.534 0.565  

(0.335) (0.320) (0.351)  (0.339) (0.325) (0.351) 
… if yes, share with outsiders 0.254 0.249 0.264  0.325 0.331 0.314  

(0.266) (0.253) (0.293)  (0.346) (0.333) (0.375) 
… if yes, share without rental 0.568 0.543 0.593  0.601 0.606 0.597  

(0.399) (0.388) (0.410)  (0.414) (0.407) (0.422) 
Formal transfers of agricultural land        
Dummy: Any formal transfer 0.043 0.013 0.068  0.122 0.058 0.176  

(0.204) (0.115) (0.251)  (0.328) (0.234) (0.381) 
… if yes, number of formal transfers 1.356 1.077 1.403  1.440 1.232 1.498  

(0.739) (0.277) (0.782)  (1.158) (0.632) (1.261) 
… if yes, share of area transferred 0.069 0.073 0.069  0.090 0.063 0.096  

(0.115) (0.133) (0.114)  (0.135) (0.084) (0.144) 
… if yes, share of households involved 0.140 0.161 0.136  0.137 0.109 0.145  

(0.169) (0.238) (0.156)  (0.161) (0.128) (0.169) 



 
 

… if yes, share of transfer period <=5 years 0.000 0.000 0.000  0.068 0.154 0.043  
(0.000) (0.000) (0.000)  (0.248) (0.359) (0.201) 

… if yes, share of transfer period 6-30 years 0.787 0.750 0.792  0.797 0.642 0.840  
(0.405) (0.452) (0.400)  (0.397) (0.480) (0.360) 

… if yes, share of transfer period >30 years 0.213 0.250 0.208  0.136 0.204 0.116  

(0.405) (0.452) (0.400)  (0.339) (0.407) (0.315) 
Dummy: Any mediated by government 0.028 0.003 0.048  0.073 0.023 0.116  

(0.164) (0.056) (0.214)  (0.261) (0.149) (0.320) 
Dummy: Any not mediated by government 0.016 0.010 0.021  0.055 0.035 0.071  

(0.126) (0.101) (0.144)  (0.227) (0.185) (0.258) 
Formal transfers of construction land   

 
  

 
 

Dummy: Any transfer of construction land 0.013 0.018 0.010  0.029 0.026 0.032  
(0.115) (0.132) (0.098)  (0.168) (0.159) (0.175) 

… if yes, of construction land transfers 1.107 1.059 1.182  1.279 1.200 1.333  
(0.315) (0.243) (0.405)  (0.686) (0.500) (0.793) 

… if yes, area of land transferred 0.064 0.023 0.105  0.125 0.078 0.155  
(0.112) (0.059) (0.139)  (0.175) (0.138) (0.191) 

… if yes, share of transfer period>=30 years 0.571 0.647 0.455  0.642 0.660 0.629  
(0.504) (0.493) (0.522)  (0.470) (0.473) (0.475) 

Dummy: Any zengjian guogou 0.002 0.000 0.004  0.012 0.002 0.020  
(0.049) (0.000) (0.066)  (0.108) (0.046) (0.141) 

Enterprises        
Dummy: Any enterprise 0.044 0.039 0.048  0.068 0.049 0.085  

(0.206) (0.195) (0.214)  (0.253) (0.215) (0.279) 
Dummy: Any private enterprise 0.040 0.035 0.045  0.058 0.043 0.071  

(0.197) (0.185) (0.207)  (0.234) (0.202) (0.257) 
Source: Data from 526 sample villages inside and outside Chengdu. 
  



 
 

Table 3: Impact of Reform on Any Reallocation 
 (1) (2) 
Panel A: DID   
Chengdu*After -0.064*** -0.050** 
 (0.021) (0.021) 
Observations 4,140 4,140 
R-squared 0.283 0.302 
Panel B: Heterogeneity   
Chengdu*After -0.053** -0.041** 
 (0.021) (0.020) 
Chengdu*After*Time 0.055*** 0.040*** 
 (0.016) (0.015) 
Observations 4,140 4,140 
R-squared 0.287 0.305 
Controls in Panels A & B   
Any expropriation in 2007*After No Yes 
Any agricultural land transfer mediated by government in 2007*After No Yes 
Any expropriation No Yes 
Any agricultural land transfer mediated by government No Yes 
Any expropriation*Outside No Yes 
Any agricultural land transfer mediated by government*Outside No Yes 
Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. Village fixed effects and year fixed effects 
are included. Village time-variant characteristics are controlled for throughout but not reported. These include indicator variables 
for villages after 2007 in Pengzhou and Shifang, total area and population, share of households with access to pension and health 
schemes, amount of agricultural subsidy and the project of concentrated settlements, distance to the nearest county road, and 
indicator variables for gravel and clay village roads. Time is z score of Google travel time from a village to the center of Chengdu 
(μ=1.43h, σ=0.40h). Standard errors are clustered at the village level: *** p<0.01, ** p<0.05, * p<0.1. 
 
 
 
  



 
 

Table 4: Impact of Reform on Shares of Land Used for Different Purposes 
 Agricultural Land Construction Land Unused 
 Arable Other Nonresidential Residential Land 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Panel A: DID           
Chengdu*After 0.015 0.020** -0.021*** -0.022*** 0.013* 0.006 -0.006** -0.004** -0.002 -0.000 
 (0.010) (0.009) (0.007) (0.007) (0.007) (0.004) (0.002) (0.002) (0.008) (0.009) 
Observations 1,820 1,820 1,820 1,820 1,820 1,820 1,820 1,820 1,820 1,820 
R-squared 0.952 0.953 0.971 0.971 0.858 0.865 0.967 0.968 0.922 0.922 
Panel B: Heterogeneity           
Chengdu*After 0.026*** 0.027*** -0.024*** -0.025*** 0.007 0.003 -0.004** -0.003* -0.005 -0.003 
 (0.009) (0.009) (0.007) (0.007) (0.005) (0.004) (0.002) (0.002) (0.009) (0.009) 
Chengdu*After*Time 0.025*** 0.025*** -0.009 -0.010 -0.014** -0.011** 0.005*** 0.005*** -0.007 -0.009 
 (0.009) (0.009) (0.007) (0.007) (0.006) (0.005) (0.002) (0.002) (0.007) (0.007) 
Observations 1,820 1,820 1,820 1,820 1,820 1,820 1,820 1,820 1,820 1,820 
R-squared 0.954 0.954 0.971 0.971 0.862 0.867 0.968 0.968 0.922 0.922 
Controls in Panels A & B           
Any expropriation in 2007*After No Yes No Yes No Yes No Yes No Yes 
Any ag. land transfer mediated by gov. in 2007*After No Yes No Yes No Yes No Yes No Yes 
Any expropriation No Yes No Yes No Yes No Yes No Yes 
Any ag. land transfer mediated by gov. No Yes No Yes No Yes No Yes No Yes 
Any expropriation*Outside No Yes No Yes No Yes No Yes No Yes 
Any ag. land transfer mediated by gov.*Outside No Yes No Yes No Yes No Yes No Yes 
Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. Village fixed effects and year fixed effects are included. Village time-variant characteristics are 
controlled for throughout but not reported. These include indicator variables for villages after 2007 in Pengzhou and Shifang, total area and population, share of households with 
access to pension and health schemes, amount of agricultural subsidy and the project of concentrated settlements, distance to the nearest county road, and indicator variables for 
gravel and clay village roads. Time is z score of google travelling time from a village to the center of Chengdu (μ=1.43h, σ=0.40h). Standard errors are clustered at the village level: 
*** p<0.01, ** p<0.05, * p<0.1. 



 
 

Table 5: Impact of Reform on Formal Land Transfers 
 Construction Land Agricultural Land 
 Any Zengjian 

Guagou 
Any Transfer Any Not Mediated by 

Government  
 (1) (2) (3) (4) (5) (6) 
Panel A: DID       
Chengdu*After 0.005 0.003 0.013 0.006 0.030** 0.032** 
 (0.006) (0.006) (0.012) (0.012) (0.014) (0.014) 
Observations 4,140 4,140 4,140 4,140 4,140 4,140 
R-squared 0.227 0.229 0.261 0.265 0.287 0.289 
Panel B: Heterogeneity       
Chengdu*After 0.005 0.004 0.011 0.006 0.036** 0.038** 
 (0.006) (0.006) (0.013) (0.012) (0.015) (0.015) 
Chengdu*After*Time 0.002 0.003 -0.006 -0.003 0.013 0.011 
 (0.005) (0.005) (0.012) (0.012) (0.015) (0.015) 
Observations 4,140 4,140 4,140 4,140 4,140 4,140 
R-squared 0.227 0.230 0.262 0.266 0.288 0.289 
Controls in Panels A & B       
Any expropriation in 2007*After No Yes No Yes No Yes 
Any ag. land transfer mediated by gov. in 2007*After No Yes No Yes No Yes 
Any expropriation No Yes No Yes No Yes 
Any ag. land transfer mediated by gov. No Yes No Yes No Yes 
Any expropriation*Outside No Yes No Yes No Yes 
Any ag. land transfer mediated by gov.*Outside No Yes No Yes No Yes 
Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. Village fixed effects and year fixed effects 
are included. Village time-variant characteristics are controlled for throughout but not reported. These include indicator variables 
for villages after 2007 in Pengzhou and Shifang, total area and population, share of households with access to pension and health 
schemes, amount of agricultural subsidy and the project of concentrated settlements, distance to the nearest county road, and 
indicator variables for gravel and clay village roads. Time is z score of Google travel time from a village to the center of Chengdu 
(μ=1.43h, σ=0.40h). Standard errors are clustered at the village level:  *** p<0.01, ** p<0.05, * p<0.1. 
 
  



 
 

Table 6: Impact of Reform on Informal Agricultural Land Transfers                               
 Any Transfer Share of Area Share of 

Households 
Rented out 

Share of 
Households 
Rented in 

 (1) (2) (3) (4) (5) (6) (7) (8) 
Panel A: DID         
Chengdu*After 0.045 0.030 0.008 0.006 0.013* 0.012 0.009* 0.010* 
 (0.030) (0.031) (0.008) (0.008) (0.008) (0.008) (0.005) (0.005) 
Observations 2,072 2,072 2,018 2,018 2,058 2,058 1,922 1,922 
R-squared 0.804 0.805 0.736 0.738 0.745 0.745 0.778 0.779 
Panel B: Heterogeneity         
Chengdu*After 0.024 0.015 0.009 0.007 0.013 0.012 0.011** 0.012** 
 (0.031) (0.032) (0.008) (0.008) (0.008) (0.009) (0.005) (0.006) 
Chengdu*After*Time -0.028 -0.023 -0.002 -0.001 0.002 0.002 0.006* 0.006 
 (0.026) (0.027) (0.006) (0.007) (0.006) (0.006) (0.004) (0.004) 
Observations 2,072 2,072 2,018 2,018 2,058 2,058 1,922 1,922 
R-squared 0.805 0.806 0.736 0.738 0.745 0.745 0.779 0.780 
Controls in Panels A & B         
Any expropriation in 2007*After No Yes No Yes No Yes No Yes 
Any ag. land transfer mediated by gov. in 2007*After No Yes No Yes No Yes No Yes 
Any expropriation No Yes No Yes No Yes No Yes 
Any ag. land transfer mediated by gov. No Yes No Yes No Yes No Yes 
Any expropriation*Outside No Yes No Yes No Yes No Yes 
Any ag. land transfer mediated by gov.*Outside No Yes No Yes No Yes No Yes 

Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. Village fixed effects and year fixed effects 
are included. Village time-variant characteristics are controlled for throughout but not reported. These include indicator variables 
for villages after 2007 in Pengzhou and Shifang, the total area and population, the share of households with access to pension and 
health schemes, the amount of agricultural subsidy and the project of concentrated settlements, distance to the nearest county 
road, and indicator variables for the gravel and clay village road. Time is z score of google travelling time from a village to the 
center of Chengdu (μ=1.43h, σ=0.40h). Standard errors are clustered at the level of the village: *** p<0.01, ** p<0.05, * p<0.1. 
  



 
 

Table 7: Impact of Reform on Startups of New Enterprises 
 Any Startup Any Private Startup 
 (1) (2) (3) (4) 
Panel A: DID     
Chengdu*After 0.049*** 0.037* 0.030* 0.022 
 (0.019) (0.019) (0.018) (0.017) 
Observations 4,140 4,140 4,140 4,140 
R-squared 0.267 0.275 0.261 0.267 
Panel B: Heterogeneity     
Chengdu*After 0.048** 0.039** 0.031* 0.019 
 (0.019) (0.019) (0.017) (0.017) 
Chengdu*After*Time 0.003 0.006 0.002 0.008 
 (0.017) (0.017) (0.015) (0.015) 
Observations 4,140 4,140 4,140 4,140 
R-squared 0.267 0.275 0.261 0.267 
Controls in Panels A & B     
Any expropriation in 2007*After No Yes No Yes 
Any ag. land transfer mediated by gov. in 2007*After No Yes No Yes 
Any expropriation No Yes No Yes 
Any ag. land transfer mediated by gov. No Yes No Yes 
Any expropriation*Outside No Yes No Yes 
Any ag. land transfer mediated by gov.*Outside No Yes No Yes 
Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. Village fixed effects and year fixed effects 
are included. Village time-variant characteristics are controlled for throughout but not reported. These include indicator variables 
for villages after 2007 in Pengzhou and Shifang, the total area and population, the share of households with access to pension and 
health schemes, the amount of agricultural subsidy and the project of concentrated settlements, distance to the nearest county 
road, and indicator variables for the gravel and clay village road. Time is z score of google travelling time from a village to the 
center of Chengdu (μ=1.43h, σ=0.40h). Standard errors are clustered at the level of the village: *** p<0.01, ** p<0.05, * p<0.1. 
  



 
 

Table 8: Robustness Check for Reform Impacts Controlling for Reallocation 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
Panel A: DID (2006/2007)               
Chengdu*After 0.020** -0.021*** 0.006 -0.003* -0.001 0.004 0.006 0.033** 0.032 0.006 0.013* 0.011* 0.035* 0.014 
 (0.009) (0.007) (0.005) (0.002) (0.009) (0.006) (0.012) (0.015) (0.030) (0.007) (0.008) (0.006) (0.018) (0.017) 
Observations 1,820 1,820 1,820 1,820 1,820 4,140 4,140 4,140 2,072 2,018 2,058 1,922 4,140 4,140 
R-squared 0.953 0.971 0.871 0.969 0.922 0.231 0.266 0.290 0.807 0.739 0.748 0.779 0.281 0.273 
Panel B: Heterogeneity (2006/2007)              
Chengdu*After 0.027*** -0.024*** 0.003 -0.002 -0.003 0.004 0.006 0.038** 0.018 0.008 0.013 0.012** 0.036* 0.015 
 (0.009) (0.007) (0.004) (0.002) (0.009) (0.007) (0.012) (0.015) (0.031) (0.008) (0.008) (0.006) (0.018) (0.016) 
Chengdu*After*Time 0.027*** -0.012 -0.011** 0.004*** -0.009 0.002 -0.003 0.012 -0.021 -0.001 0.002 0.006 0.002 0.006 
 (0.010) (0.008) (0.005) (0.002) (0.007) (0.005) (0.012) (0.015) (0.027) (0.006) (0.006) (0.004) (0.016) (0.015) 
Observations 1,820 1,820 1,820 1,820 1,820 4,140 4,140 4,140 2,072 2,018 2,058 1,922 4,140 4,140 
R-squared 0.954 0.971 0.873 0.970 0.922 0.231 0.266 0.290 0.808 0.739 0.748 0.780 0.281 0.273 
Panel C: DID (2004/2007)               
Chengdu*After 0.024*** -0.025*** 0.005 -0.004** -0.001 0.005 0.004 0.035** 0.030 0.005 0.012 0.011* 0.038** 0.018 
 (0.009) (0.008) (0.004) (0.002) (0.009) (0.006) (0.011) (0.015) (0.031) (0.007) (0.008) (0.006) (0.018) (0.017) 
Observations 1,820 1,820 1,820 1,820 1,820 4,140 4,140 4,140 2,072 2,018 2,058 1,922 4,140 4,140 
R-squared 0.954 0.972 0.872 0.970 0.923 0.233 0.277 0.292 0.810 0.741 0.751 0.781 0.284 0.276 
Panel D: Heterogeneity (2004/2007)              
Chengdu*After 0.029*** -0.026*** 0.003 -0.003* -0.003 0.006 0.004 0.039** 0.019 0.007 0.013 0.012** 0.037** 0.017 
 (0.009) (0.008) (0.004) (0.002) (0.009) (0.006) (0.012) (0.015) (0.032) (0.008) (0.008) (0.006) (0.018) (0.017) 
Chengdu*After*Time 0.025*** -0.011 -0.011** 0.004*** -0.008 0.002 0.001 0.010 -0.022 -0.002 0.001 0.005 0.001 0.005 
 (0.009) (0.008) (0.005) (0.002) (0.007) (0.005) (0.010) (0.015) (0.026) (0.006) (0.006) (0.004) (0.016) (0.015) 
Observations 1,820 1,820 1,820 1,820 1,820 4,140 4,140 4,140 2,072 2,018 2,058 1,922 4,140 4,140 
R-squared 0.955 0.972 0.874 0.970 0.924 0.233 0.277 0.292 0.811 0.742 0.751 0.781 0.284 0.276 
Notes: Cols. (1)-(14) report results share of arable land (1), share of other agricultural land (2), share of nonresidential construction land (3), share of residential land (4), share of 
unused land (5), any zengjian guagou of construction land (6), any formal transfer of construction land (7), any formal transfer of agricultural land not mediated by government (8), 
any informal transfer of agricultural land (9), share of area transferred informally (10), share of rent-in households in  informal transfers (11), share of rent-out households in 
informal transfer (12), any enterprise startup (13), and any private enterprise startup (14). The reforms were implemented in 2008 and 2009. The omitted year is 2007. Village fixed 
effects and year fixed effects are included. Village time-variant characteristics are controlled for throughout but not reported. These include indicator variables for villages after 
2007 in Pengzhou and Shifang, total area and population, share of households with access to pension and health schemes, amount of agricultural subsidy and the project of 
concentrated settlements, distance to the nearest county road, and indicator variables for gravel and clay village roads. To capture anticipation and spillover effects, we control 
throughout for (i) the interactions between the indicator variables for post-reform period and for reallocation, expropriation, and agricultural land transfer mediated by government 
in 2006, (ii) the interactions between the indicator variables for post-reform period and for reallocation, expropriation, and agricultural land transfer mediated by government in 
2007, and (iii) the indicator variables for reallocation, expropriation, and agricultural land transfer mediated by government and their interactions with the indicator variable for 
villages outside Chengdu. In Panels C and D, we also control for (i) the interactions between the indicator variables for post-reform period and for reallocation, expropriation, and 
agricultural land transfer mediated by government in 2004, and (ii) the interactions between the indicator variables for post-reform period and for reallocation, expropriation, and 
agricultural land transfer mediated by government in 2005. Time is z score of Google travel time from a village to the center of Chengdu (μ=1.43h, σ=0.40h). Standard errors are 
clustered at the village level: *** p<0.01, ** p<0.05, * p<0.1. 
  



 
 

Table 9: Robustness Check for Reform Impacts on Control Villages > 2 km to the Boundary 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 
Panel A: DID                
Chengdu*After -0.041 0.014 -0.025*** 0.008 -0.005** 0.008 0.002 -0.009 0.033* 0.003 0.006 0.009 0.012* 0.051* 0.029 
 (0.026) (0.011) (0.009) (0.006) (0.002) (0.011) (0.007) (0.015) (0.017) (0.044) (0.011) (0.011) (0.006) (0.030) (0.027) 
Observations 2,915 1,311 1,311 1,311 1,311 1,311 2,915 2,915 2,915 1,459 1,412 1,450 1,332 2,915 2,915 
R-squared 0.312 0.940 0.965 0.843 0.965 0.914 0.245 0.262 0.304 0.776 0.701 0.737 0.757 0.278 0.267 
Panel B: Heterogeneity                
Chengdu*After -0.037 0.021** -0.028*** 0.004 -0.004* 0.007 0.002 -0.007 0.043** -0.005 0.007 0.009 0.015** 0.051* 0.028 
 (0.027) (0.010) (0.009) (0.005) (0.002) (0.011) (0.007) (0.017) (0.019) (0.044) (0.013) (0.013) (0.007) (0.031) (0.027) 
Chengdu*After*Time 0.053*** 0.024*** -0.005 -0.009** 0.004** -0.014* 0.003 -0.002 -0.002 -0.041 0.001 0.001 0.003 0.002 0.009 
 (0.019) (0.009) (0.007) (0.004) (0.002) (0.007) (0.006) (0.013) (0.022) (0.036) (0.008) (0.008) (0.004) (0.021) (0.019) 
Observations 2,915 1,311 1,311 1,311 1,311 1,311 2,915 2,915 2,915 1,459 1,412 1,450 1,332 2,915 2,915 
R-squared 0.315 0.941 0.966 0.846 0.965 0.914 0.245 0.262 0.305 0.777 0.701 0.737 0.758 0.278 0.267 
Notes: Cols. (1)-(15) report results for any reallocation (1), share of arable land (2), share of other agricultural land (3), share of nonresidential construction land (4), share of 
residential land (5), share of unused land (6), any zengjian guagou of construction land (7), any formal transfer of construction land (8), any formal transfer of agricultural land not 
mediated by government (9), any informal transfer of agricultural land (10), share of area transferred informally (11), share of rent-in households in  informal transfers (12), share 
of rent-out households in informal transfer (13), any enterprise startup (14), and any private enterprise startup (15). The reforms were implemented in 2008 and 2009. The omitted 
year is 2007. Village fixed effects and year fixed effects are included. Village time-variant characteristics are controlled for throughout but not reported. These include indicator 
variables for villages after 2007 in Pengzhou and Shifang, total area and population, share of households with access to pension and health schemes, amount of agricultural subsidy 
and the project of concentrated settlements, distance to the nearest county road, and indicator variables for gravel and clay village roads. To capture anticipation and spillover 
effects, we control throughout for (i) the interaction between the indicator variables for expropriation in 2007 for the post-reform period, (ii) the interaction between the indicator 
variables for agricultural land transfer mediated by government in 2007 and for the post-reform period, and (iii) indicator variables for expropriation and agricultural land transfer 
mediated by government and their interactions with the indicator variable for villages outside Chengdu. Time is z score of Google travel time from a village to the center of 
Chengdu (μ=1.43h, σ=0.40h). Standard errors are clustered at the village level: *** p<0.01, ** p<0.05, * p<0.1. 
 
  



Appendix 
Appendix tables are not included in the word count. 
 
 
Appendix Table 1: Village Characteristics Used in the Regressions  

Before  After  
Total Outside Inside 

 
Total Outside Inside  

(1) (2) (3) 
 

(4) (5) (6) 
Total land area (mu) 5,932 5,032 6,683 

 
6,302 5,379 7,080  

(3,986) (3,789) (3,995) 
 

(3,890) (4,033) (3,589) 
Population 1,853 1,433 2,206 

 
1,973 1,554 2,327  

(953) (704) (991) 
 

(1,021) (849) (1,021) 
Distance to the nearest county road (km) 7.301 8.382 6.398 

 
7.110 8.231 6.163  

(11.406) (12.650) (10.176) 
 

(11.335) (12.610) (10.047) 
Share of villages with gravel roads 0.134 0.154 0.118 

 
0.039 0.046 0.033  

(0.341) (0.361) (0.322) 
 

(0.194) (0.209) (0.180) 
Share of villages with clay roads 0.182 0.305 0.077 

 
0.067 0.116 0.026  

(0.386) (0.461) (0.267) 
 

(0.251) (0.321) (0.160) 
Share of households with rural pension 0.000 0.000 0.000 

 
0.584 0.493 0.661  

(0.000) (0.000) (0.000) 
 

(0.357) (0.392) (0.304) 
Share of households with cooperative health 0.546 0.528 0.561 

 
0.880 0.865 0.892  

(0.434) (0.447) (0.423) 
 

(0.236) (0.268) (0.204) 
Amount of agricultural subsidy (yuan) 78,824 66,833 88,964 

 
238,778 201,608 270,210  

(111,839) (94,923) (123,539) 
 

(197,382) (173,918) (210.316) 
Share of villages with concentrated settlements 0.016 0.000 0.030 

 
0.049 0.013 0.079  

(0.126) (0.000) (0.170) 
 

(0.216) (0.115) (0.270) 
Travel time to Chengdu (hours)    

 
1.431 1.559 1.323  

   
 

(0.395) (0.025) (0.022) 
Euclidean distance to Chengdu (km) 52.771 55.751 50.251 

 
52.771 55.751 50.251  

(19.017) (20.049) (14.747) 
 

(19.017) (20.049) (14.747) 
Source: Data from 526 sample villages inside and outside Chengdu. 
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Appendix Table 2: Impact of Reform on Threats to Tenure Security by Year 
 Any Expropriation Any Reallocation 
 (1) (2) 
Year 2004 -0.004 0.017 
 (0.008) (0.012) 
Year 2005 -0.004 0.051*** 
 (0.008) (0.017) 
Year 2006 0.004 0.021 
 (0.011) (0.013) 
Year 2008 0.026* 0.040*** 
 (0.013) (0.014) 
Year 2009 0.059*** 0.023** 
 (0.018) (0.011) 
Year 2010 0.052*** 0.054*** 
 (0.017) (0.019) 
Year 2011 0.052*** 0.076*** 
 (0.020) (0.021) 
Year 2012 0.060*** 0.058*** 
 (0.019) (0.020) 
Year 2013 0.045** 0.040** 
 (0.018) (0.019) 
Chengdu*Year 2004 -0.049*** -0.015 
 (0.019) (0.017) 
Chengdu*Year 2005 -0.057*** -0.044** 
 (0.018) (0.022) 
Chengdu*Year 2006 -0.065*** 0.018 
 (0.020) (0.021) 
Chengdu*Year 2008 -0.022 0.019 
 (0.025) (0.028) 
Chengdu*Year 2009 -0.054* 0.029 
 (0.029) (0.028) 
Chengdu*Year 2010 0.001 -0.014 
 (0.029) (0.030) 
Chengdu*Year 2011 -0.070*** -0.117*** 
 (0.027) (0.027) 
Chengdu*Year 2012 -0.076*** -0.086*** 
 (0.028) (0.026) 
Chengdu*Year 2013 -0.048* -0.077*** 
 (0.026) (0.025) 
Observations 5,178 5,178 
R-squared 0.224 0.237 
Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. Village fixed effects and year fixed effects 
are included. Village time-variant characteristics are controlled for throughout but not reported. These include indicator variables 
for villages after 2007 in Pengzhou and Shifang, total area and population, share of households with access to pension and health 
schemes, mount of agricultural subsidy and the project of concentrated settlements, distance to the nearest county road, and 
indicator variables for gravel and clay village roads. Standard errors are clustered at the village level: *** p<0.01, ** p<0.05, * 
p<0.1. 
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Appendix Table 3: Impact of Reform on Shares of Land Used for Different Purposes by Year 
 Agricultural land  Construction land  Unused 
 Arable  Other  Nonresidential Residential   Land 
 (1) (2)  (3) (4)  (5) 
Year 2004 -0.007 0.007  -0.002 -0.002*  0.005 
 (0.006) (0.007)  (0.003) (0.001)  (0.005) 
Year 2010  -0.011* 0.006  0.009** -0.001  -0.004 
 (0.006) (0.005)  (0.004) (0.001)  (0.006) 
Year 2013 -0.017 0.011  0.016** -0.001  -0.009 
 (0.011) (0.008)  (0.007) (0.002)  (0.008) 
Chengdu*Year 2004 0.001 -0.006  -0.002 0.002  0.005 
 (0.007) (0.007)  (0.003) (0.002)  (0.006) 
Chengdu*Year 2010 0.013 -0.020**  0.013* -0.005**  -0.002 
 (0.011) (0.008)  (0.007) (0.002)  (0.009) 
Chengdu*Year 2013 0.019* -0.027***  0.011* -0.005**  0.003 
 (0.011) (0.009)  (0.006) (0.002)  (0.009) 
Observations 1,820 1,820  1,820 1,820  1,820 
R-squared 0.952 0.971  0.858 0.967  0.922 
Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. Village fixed effects and year fixed effects 
are included. Village time-variant characteristics are controlled for throughout but not reported. These include indicator variables 
for villages after 2007 in Pengzhou and Shifang, total area and population, share of households with access to pension and health 
schemes, mount of agricultural subsidy and the project of concentrated settlements, distance to the nearest county road, and 
indicator variables for gravel and clay village roads. Standard errors are clustered at the village level: *** p<0.01, ** p<0.05, * 
p<0.1. 
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Appendix Table 4: Impact of Reform on Formal Land Transfers by Year 
 Construction Land  Agricultural Land 
 Any Zengjian 

Guagou 
Any 

Transfer 
 Any 

Transfer 
Any Mediated by 

Government  
Any Not Mediated by 

Government  
 (1) (2)  (3) (4) (5) 
Year 2004 0.002 -0.010  0.001 -0.007 0.010 
 (0.002) (0.009)  (0.013) (0.009) (0.009) 
Year 2005 0.002 0.003  0.001 -0.007 0.010 
 (0.002) (0.014)  (0.013) (0.010) (0.010) 
Year 2006 0.002 0.007  0.001 -0.011 0.014 
 (0.002) (0.013)  (0.014) (0.009) (0.012) 
Year 2008 0.001** 0.002  0.015 0.001 0.014 
 (0.000) (0.011)  (0.015) (0.008) (0.013) 
Year 2009 -0.000 0.002  0.015 0.005 0.010 
 (0.001) (0.012)  (0.015) (0.009) (0.012) 
Year 2010 -0.005* 0.017  0.038** 0.026** 0.009 
 (0.002) (0.015)  (0.018) (0.013) (0.014) 
Year 2011 -0.004* 0.017  0.034* 0.039** -0.008 
 (0.002) (0.017)  (0.020) (0.015) (0.013) 
Year 2012 -0.001 0.008  0.047** 0.030** 0.013 
 (0.005) (0.016)  (0.020) (0.014) (0.014) 
Year 2013 -0.004 0.010  0.062** 0.031* 0.027 
 (0.006) (0.017)  (0.028) (0.017) (0.021) 
Chengdu*Year 2004 -0.008 -0.002  -0.040* -0.033 -0.008 
 (0.006) (0.012)  (0.022) (0.020) (0.014) 
Chengdu*Year 2005 -0.002 0.007  -0.044** -0.033* -0.015 
 (0.008) (0.017)  (0.022) (0.019) (0.013) 
Chengdu*Year 2006 -0.009 -0.015  -0.027 -0.040** 0.009 
 (0.006) (0.014)  (0.023) (0.018) (0.016) 
Chengdu*Year 2008 -0.009 0.002  0.005 0.011 -0.005 
 (0.011) (0.016)  (0.029) (0.023) (0.018) 
Chengdu*Year 2009 -0.009 0.010  0.048 0.028 0.025 
 (0.007) (0.018)  (0.033) (0.027) (0.021) 
Chengdu*Year 2010 0.001 0.014  0.069** 0.065** 0.010 
 (0.011) (0.019)  (0.034) (0.029) (0.021) 
Chengdu*Year 2011 0.002 0.007  0.087** 0.045 0.066*** 
 (0.011) (0.020)  (0.037) (0.031) (0.024) 
Chengdu*Year 2012 -0.000 0.005  0.062* 0.041 0.031 
 (0.011) (0.017)  (0.036) (0.031) (0.023) 
Chengdu*Year 2013 0.009 0.019  0.027 0.025 0.002 
 (0.012) (0.019)  (0.036) (0.028) (0.025) 
Observations 5,178 5,178  5,178 5,178 5,178 
R-squared 0.179 0.246  0.274 0.276 0.265 
Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. Village fixed effects and year fixed effects 
are included. Village time-variant characteristics are controlled for throughout but not reported. These include indicator variables 
for villages after 2007 in Pengzhou and Shifang, total area and population, share of households with access to pension and health 
schemes, mount of agricultural subsidy and the project of concentrated settlements, distance to the nearest county road, and 
indicator variables for gravel and clay village roads. Standard errors are clustered at the village level: *** p<0.01, ** p<0.05, * 
p<0.1. 
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Appendix Table 5: Impact of Reform on Informal Agricultural Land Transfers by Year 
 Any Transfer Share of Area Share of Households 

Rented out 
Share of Households 

Rented in 
 (1) (2) (3) (4) 
Year 2004 -0.004 -0.003 -0.003 -0.000 
 (0.017) (0.005) (0.004) (0.003) 
Year 2010  0.039 0.005 0.011 0.000 
 (0.024) (0.005) (0.006) (0.002) 
Year 2013 0.080** 0.017* 0.020** 0.002 
 (0.035) (0.009) (0.009) (0.005) 
Chengdu*Year 2004 -0.020 0.000 0.002 -0.003 
 (0.023) (0.005) (0.004) (0.002) 
Chengdu*Year 2010 0.024 0.003 0.009 0.008 
 (0.031) (0.007) (0.008) (0.006) 
Chengdu*Year 2013 0.044 0.012 0.018* 0.008 
 (0.038) (0.010) (0.009) (0.005) 
Observations 2,072 2,018 2,058 1,922 
R-squared 0.804 0.736 0.745 0.778 
Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. Village fixed effects and year fixed effects 
are included. Village time-variant characteristics are controlled for throughout but not reported. These include indicator variables 
for villages after 2007 in Pengzhou and Shifang, total area and population, share of households with access to pension and health 
schemes, amount of agricultural subsidy and the project of concentrated settlements, distance to the nearest county road, and 
indicator variables for gravel and clay village roads. Standard errors are clustered at the village level: *** p<0.01, ** p<0.05, * 
p<0.1. 
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Appendix Table 6: Impact of Reform on Startups of New Enterprises by Year 
 Any Startup Any Private Startup 
 (1) (2) 
Year 2004 -0.027 -0.020 
 (0.020) (0.019) 
Year 2005 -0.001 0.001 
 (0.021) (0.020) 
Year 2006 -0.014 -0.016 
 (0.020) (0.019) 
Year 2008 -0.010 -0.009 
 (0.018) (0.017) 
Year 2009 -0.027* -0.026* 
 (0.016) (0.014) 
Year 2010 -0.004 -0.002 
 (0.022) (0.020) 
Year 2011 -0.025 -0.027 
 (0.021) (0.019) 
Year 2012 0.008 0.006 
 (0.023) (0.022) 
Year 2013 -0.004 -0.013 
 (0.026) (0.023) 
Chengdu*Year 2004 0.001 0.003 
 (0.024) (0.023) 
Chengdu*Year 2005 -0.022 -0.022 
 (0.026) (0.024) 
Chengdu*Year 2006 -0.006 0.006 
 (0.026) (0.025) 
Chengdu*Year 2008 0.031 0.027 
 (0.029) (0.027) 
Chengdu*Year 2009 0.048* 0.046* 
 (0.027) (0.026) 
Chengdu*Year 2010 0.060* 0.045 
 (0.032) (0.031) 
Chengdu*Year 2011 0.073** 0.063** 
 (0.031) (0.030) 
Chengdu*Year 2012 0.031 0.009 
 (0.030) (0.030) 
Chengdu*Year 2013 0.003 -0.006 
 (0.028) (0.026) 
Observations 5,178 5,178 
R-squared 0.245 0.241 
Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. Village fixed effects and year fixed effects 
are included. Village time-variant characteristics are controlled for throughout but not reported. These include indicator variables 
for villages after 2007 in Pengzhou and Shifang, total area and population, share of households with access to pension and health 
schemes, mount of agricultural subsidy and the project of concentrated settlements, distance to the nearest county road, and 
indicator variables for gravel and clay village roads. Standard errors are clustered at the village level: *** p<0.01, ** p<0.05, * 
p<0.1. 
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Appendix figures are not included in the word count. 
 
Appendix Figure 1: Regression-based Time Trend by Location for Threats to Tenure Security 
 
 

 
A: Any Expropriation 

 
B: Any Reallocation 

Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. The plot shows estimates of coefficients from 
Appendix Table 2. Error bars are the 95% confidence intervals with standard errors clustered at village level. 
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Appendix Figure 2: Regression-based Time Trend by Location for Shares of Land Used for Different Purposes 

 
A: Share of Arable Land 

 
B: Share of Other Agricultural Land 

 
C: Share of Nonresidential Construction Land 

 
D: Share of Residential Land 

 
E: Share of Unused Land 

 
 

Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. The plot shows estimates of coefficients from 
Appendix Table 3. Error bars are the 95% confidence intervals with standard errors clustered at village level. 
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Appendix Figure 3: Regression-based Time Trend by Location for Formal Land Transfers 

 
A: Any Zengjian Guagou 

 

 
B: Any Construction Land Transfer 

 
C: Any Agricultural Land Transfer 

 
D: Any Agricultural Land Transfer Mediated by 

Government 

 
E Any Agricultural Land Transfer Not Mediated by 

Government 

 

Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. The plot shows estimates of coefficients from 
Appendix Table 4. Error bars are the 95% confidence intervals with standard errors clustered at the village level. 
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Appendix Figure 4: Regression-based Time Trend by Location for Informal Arable Land Transfers 

 
A: Any Agricultural Land Transfer 

 
B: Share of Area 

 
C: Share of Households Rented out 

 
D: Share of Households Rented in 

Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. The plot shows estimates of coefficients from 
Appendix Table 5. Error bars are the 95% confidence intervals with standard errors clustered at village level. 
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Appendix Figure 5: Regression-based Time Trend by Location for Startups of New Enterprises 

 
A: Any Startup 

 
B: Any Private Startup 

Notes: The reforms were implemented in 2008 and 2009. The omitted year is 2007. The plot shows estimates of coefficients from 
Appendix Table 6. Error bars are the 95% confidence intervals with standard errors clustered at village level. 
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Appendix Figure 6: Geographic Distribution of Control Villages > 2 km to the Boundary 
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Appendix Figure 7: Cumulative Distribution of Control Villages by Distance to the Boundary    
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