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Weuse household and farm-plot level data from a two period panel survey covering six provinces
in China to explore how tenure security, especially issuance of land documents, affected people's
behavior in China's rural land rental market. A correlated random effect model is used to account
for the endogeneity of document issuance and land reallocations. The econometric analysis shows
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2008 than in 2000.
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1. Introduction

The current literature in development economics postulates that institutions have a central role in facilitating economic growth
(North, 1990). Secure property rights are viewed as an important element of an institutional environment conducive to growth
(de Soto, 2000). For rural households, their key asset is land. Understanding land rights formation and measuring its effects on
productivity are two central issues of the political economy of development (Eggertsson, 1990; Besley, 1995).

Despite China's impressive record on economic development and urbanization over the past three decades, agriculture remains an
important source of income and employment for a large segment of its rural population. Themost recent agricultural census data in-
dicate that as of 2006, 32% of rural household residentsworked full time in farming, andmore than 96.6% of rural household residents
were engaged in farming activities for at least 1 month a year (NBSC, 2007). Improving tenure security and land access is not only
critical to the hundreds of millions whose livelihoods are directly dependent on agricultural production, it is also crucial for China's
overall economic development and rural transformation.
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Economic theory holds that tenure security is expected to improve economic development (Besley, 1995). Documentation of rural
land use rights is an important way to impart greater security to land rights. Through land documentation, governments confirm the
land rights of individuals, households, or communities. The process can identify the holders of land use rights and the content of the
rights at issue, as well as specify relevant information regarding the affected land parcels.

In China, rural households possess 30-year use rights to the land they farm according to the 2003 Rural Land Contracting Law
(RLCL) and other central policy directives. To document these rights, farm households should be issued land use rights contracts
and land use rights certificates (Prosterman, Li, & Zhu, 2006). Land use rights certificates are designed by provincial governments
and affirmed by the seals of county governments. Such certificates are required to be issued to farmers under the terms of China's
LandManagement Law, as revised in 1998. Under the terms of the 2003 RLCL, land use rights contracts are to be issued to rural house-
holds, in addition to land certificates. A land use rights contract is designed by a local people's government at or above the village level.
The contract is completed at the village level: a representative of the village collective enters the relevant information onto the
contract document and that official and the farm household sign the contract.

Land use right contracts symbolize greater security of tenure than land use rights certificates because the contracts contain the sig-
natures or seals of both parties whereas the certificates generally do not. Current Chinese law requires the issuance of both land use
rights certificates and land use rights contracts. Possession of both documents thus reflects greater compliance with the law. In turn,
households receiving both documents should have greater security of land tenure than households receiving only one of the two
documents. Among the latter households, those receiving land use rights contracts should have a greater sense of tenure security
than those receiving only land use rights certificates. We expect that these differing degrees of tenure security should be associated
with differing patterns of behavior on the part of rural Chinese households.

According to the literature more secure and better-enforced tenure security can improve economic development through three
main channels: 1) increase owners' incentives to make land-related investments; 2) increase incentives to transfer land to more
efficient uses through markets; and 3) facilitate the use of land as collateral for credit (Besley, 1995; Deininger, 2003; Feder &
Feeny, 1991). Under current circumstances, there are few instances where secure land rights provide access to a formal credit market
in China. Thus only the first and second channels for economic development would seem to be relevant to China.

The importance of a possible investment incentive effect that comes about through secure land tenure has long been studied both
at the theoretical level (Haavelmo, 1960; Jorgenson, 1967) and at the empirical level (see Besley (1995), andDeininger and Jin (2006)
in the context of Africa; Alston, Libecap, and Schneider (1995); Lopez (1997), and Lanjouw and Levy (2002) in the context of Latin
America; and Feder (1988); Jacoby, Li, and Rozelle (2002), and Do and Iyer (2003) in the context of Asia). On the other hand,
much less attention has been devoted to studying the impact of tenure security on the functioning of land markets (Deininger &
Jin, 2005; Holden, Deininger, & Ghebru, 2009). Yet, improved functioning of land markets can have a profound influence on produc-
tivity growth. First, land transfers between producers through land markets will help to allocate land to labor more efficiently
(Deininger & Jin, 2005). Second, with a well-functioning land market, owners working off-farm can continue enjoying the benefits
of land ownership (Otsuka &Hayami, 1988). In turn,more laborers are freed to perform off-farmwork. Awell-functioning land rental
market in Chinawill promote development of the rural economy and emergence of greater opportunities for off-farm employment. It
will also be critically important in facilitating industrialization and the structural transformation of China's rural economy (Jin &
Deininger, 2009; Kimura, Otsuka, Sonobe, & Rozelle, 2011).

Our research on land tenure security gives special attention to its effects on the quality of rural landmarkets. Existing research in-
vestigating the effects of tenure security on landmarkets has typically focused on the effect of tenure security on raising participation
in land rental or salesmarkets (Deininger, Ali, & Alemu, 2011; Deininger & Jin, 2005), while ignoring the quality of thosemarkets. One
exception is the study byMacours, de Janvry, and Sadoulet (2010). Based on survey data from theDominican Republic, they show that
insecure property rights cause segmentation in the tenancy market along socioeconomic lines, severely restricting the choice of les-
sors for lessees with considerable efficiency loss. Beyond the low participation rate in themarket, the informal features of themarket
(such as transactions predominantly between relatives) in those transition economies with less tenure security warrant more
research attention. While land markets include sales markets and rental markets in much of the world, only the land rental market
is relevant in China because land sales by individual farmers are not allowed.

Our study also introduces a more refinedmeasurement of land tenure security. Previous research investigating the effects of land
tenure in China has used administrative readjustments of land use rights or the issuance of land use rights documents as their
indicator of land tenure security. With more information, we will examine these two factors separately. We also compare having
two land use rights documents versus only one document. Finally, we compare the effect of having a land use rights contract versus
a land use rights certificate.

The objective of this article is to assess the impact of tenure security, especially the issuance of land documents, on the choices lessors
make in selecting their lessees in the rural land renting market in China. Specifically, the following three hypotheses are being tested:

First, the issuance of land use rights documents encourages land transfers between parties who are not relatives, while the
occurrence of administrative land readjustments discourages such transfers.

Second, having both land use rights documents encourages transfers between non-relatives, and the land use rights contracts are
more helpful in this respect than the certificates.

Third,with the implementationof theRLCL beginning in 2003, the effect of tenure security on land transfers betweennon-relatives
is stronger in 2008 than in 2000.

Tomeet our objectives, the rest of the paper is structured as follows: Section 2 provides background on China's land policy as well
as the history and current situation of its land rental market. Section 3 describes the data and the econometric approach used in this
paper. Section 4 provides some summary statistics based on our data to describe the weak tenure security and immature rural land
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rental markets in contemporary China. Section 5 discusses the econometric evidence on the effects of tenure security on household
behavior in land renting. Section 6 concludes with policy implications and suggestions for future study.

2. China's land tenure security and land rental market

We begin by briefly introducing the evolution of China's land policy and the development of the rural land rental market.

2.1. China's land policy and tenure security

Land policies have occupied center stage in China's social, economic and political spheres throughout history. Before the commu-
nist revolution, most of China's cultivated land was in the hands of landlords and the majority of farmers cultivated small plots under
various tenancy arrangements (Hilton, 1997; Huang, 1995). After the founding of the People's Republic of China in 1949, the lands of
former landlords were confiscated and subsequently redistributed to poor peasants on an egalitarian basis (Prosterman, Temple, &
Hanstad, 1990). In the 1950s, the communist government adopted the Soviet model in which the means of production were trans-
formed fromprivate to collective entities. This led to disastrous consequences for output and ruralwelfare, including the great famines
of 1958–60which resulted in the deaths of millions of rural residents (Lin & Yang, 2000; Putterman & Skillman, 1993; Yao, 1999). The
1978 Rural Household Responsibility System (HRS) de-collectivized China's agricultural production system by assigning individual
households' 15-year land use rights. The land was still owned by the collective, but cultivating households became residual claimants
to their farm output. This set off immediate boosts in output and productivity (Lin, 1992; McMillan, Whalley, & Zhu, 1989).

To sustain and further improve its productivity growth, the Chinese government gradually implemented a series of land regula-
tions and policies to further strengthen rural land tenure security (Zhu et al., 2006). Land use rights were extended to an additional
30 years upon expiry of the original 15-year leases in the late 1990s through the second-round of land use rights contracting. The
1998 Land Management Law (LML) required that farmers receive written documentation of their 30-year land use rights (Chen &
Davis, 1998; Jin & Deininger, 2009; Zhu et al., 2006).

Evidence from early studies, however, indicates that a substantial number of households either did not receive any land documen-
tation (Deininger & Jin, 2009) or received some sort of land documentation in which the content is not fully consistent with the LML
(Zhu et al., 2006). Furthermore, the administrative reallocations of land use rights continued to pose a threat to tenure security in rural
China (Rozelle, Brandt, Guo, & Huang, 2002). Rural family members whoworked off-farmwere afraid of renting out their land. Doing
so could be perceived as a signal that the land was no longer needed and could be administratively reallocated to another household
(Brandt, Rozelle, & Turner, 2004; Yang, 1997).

Higher tenure security thereforewas seen as critical formore active rentalmarkets and a vibrant off-farm economy in China (Jin &
Deininger, 2009). The passage of the 2003 Rural Land Contracting Law (RLCL) was specifically intended to achieve this goal (Jin &
Deininger, 2009). The new law includes a number of measures intended to significantly enhance tenure security and transferability
of land. For example, in Ch. 2, § 2, article 19 of the RLCL, in order to confirm the contracting relationship, collectives and farmers
are required to execute written contracts and certificates. Furthermore in Ch. 2, § 5, articles 32–43, for the first time, the law specifies
the right of farmers to carry out various transactions regarding the contracted land (e.g., the right to rent, assign and exchange)
(Zhu et al., 2006).

2.2. Land rental market in China

In China, rural households were given land transfer rights as early as 1984 by state document no. 4, which indicated that house-
holds could rent in/out their land with permission from village leaders (Lin, 1989). Subsequent survey evidence showed that for
over 70% of the cases such permissions were not actually needed (Brandt et al., 2004). However, for reasons including insecurity of
land rights, land transactions were very limited before the 1990s (Deininger & Jin, 2005; Kimura et al., 2011; Kung, 2002; Zhang,
Ma, & Xu, 2004).

In the late 1990s, the development of a land rental market increased in China, and the share of rural households who rented in
cultivated land increased from 1–2% in 1988 (Brandt et al., 2004) to 9.4% in 2000 (Deininger & Jin, 2005) and to 13.5% in 2001–
2004 (Jin & Deininger, 2009). Our data also indicate that land rental markets have emerged rapidly in recent years (Table 4) with
the share of households renting in (out) land increasing from 17% (12%) in 2000 to 27% (19%) in 2008.

There are several benefits from the growth of the land rental market. First, it provides efficient allocation of cultivated land.
Deininger and Jin (2005) have shown that, compared with administrative land reallocations, land rental markets are a more efficient
way to transfer land from low-productivity farming households to high-productivity ones. Along similar lines, Zhang,Wang, Glauben,
and Brummer (2011) argue that the development of the land rental market can serve as a substitute for administrative land realloca-
tion in optimizing the distribution of land resources. Second, with transfers in the renting market to more efficient producers, rural
labor is freed up to participate in off-farm employment, which can improve both efficiency and equity in contemporary China.
Third, land rental markets facilitate the consolidation of highly fragmented operational land holdings which can reduce production
costs (Hayami & Ruttan, 1985). Expanding the operational land size of an average cultivator is onemeans bywhich to prevent further
widening of the income disparity between those who remain in the agricultural sector and those who have moved into the off-farm
sector (Kimura et al., 2011). To achieve these benefits, policies in China in recent years have consistently encouraged the emergence of
a rentalmarket for cultivated land. Policy documents state that farmers should strive to rent in land in order to increase their farm size,



Table 1
Correlation among features of contract.

Contractual type Contractual period Rent

Oral (%) Written (%) Term not fixed (%) Term fixed (%) Rent free (%) Rent charged (%)

Rent out land
Kinship contract 91.72 8.28 93.2 6.8 73.37 26.63
Non-kin contract 91.24 8.76 81.7 18.3 52.58 47.42

n.s. n.s. N*** b*** N*** b***
Number of observations 664 62 632 94 452 274

Rent in land
Kinship contract 98.5 1.5 95.3 4.7 71.2 28.8
Non-kin contract 75.1 24.9 66.5 33.5 45.6 54.4

N*** b*** N*** b*** N*** b***
Number of observations 676 118 626 168 449 345

Notes: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey in China. The table compares kinship and non-kinship contracts for
all rented-out plots and rented-in plots (2000 and2008 cases are pooled together). “N”means that the kinship contracts have significantly higher value,while “b”means
that the non-kin contracts have significantly higher value. Single asterisk (*), double asterisks (**), and triple asterisks (***) denote significance at 10%, 5%, and 1%, re-
spectively. “n.s.”means that the differences between kinship and non-kin contracts are not significantly different.
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raise their farming efficiency and generate higher labor productivity. In turn, this is expected to promotemore broad-based economic
development (Wen, 2010).

Despite recent rapid growth in China's agricultural land rental market, past studies have consistently found that the market is
performing below its full potential. For example, Deininger and Jin (2005) found that the share of households who desired to partic-
ipate in land rental activities was much higher than the share of those who actually participated in land rental. Jin and Deininger
(2009) found that land transfers through the land rental market are associated with significant transaction costs (possibly due to
local restrictions on land rental participation). Similarly, Kimura et al. (2011) found that farmers were not able to attain the optimal
land–labor ratio through land rental transactions.

Besides its underperformance in terms of market participation, another feature of China's land rental market is the high level of
informality. Most of the rental contracts after the late 1990s are both oral and seasonal, although sometimes they are annual
(Gao, Huang, & Rozelle, 2012; Jin & Deininger, 2009). Another survey in China shows that the pattern of land transfers, in terms of
length of transfer, does not differ greatly in 2001, 2005, and 2008. In 2008, the dominant category remains “atwill” transfers, account-
ing for 53.7% of all transfers out. At the same time, nearly four-fifths (79.1%) of the transfers out were to people within the village
(Prosterman et al., 2009). Our data yield similar findings (Tables 5a and 5b). Additionally, we notice that over half of the transactions
are between relatives, which might be regarded as the source of other informalities. In Table 1, we show the cross tabulation of
informal features and kinship contract for all our rent-out samples.

Past empirical research about the efficiency of land transfers to non-relatives has offered mixed results. Sadoulet, de Janvry, and
Fukui (1997) found kinship sharecropping contracts are more efficient than non-kin sharecropping contracts. Using survey data
from Northern Ethiopia, Holden and Ghebru (2006) found that access by tenants was less constrained in communities with a
high share of kinship. However, the coefficients for own land in contracts among kin is similar to that of contracts among non-kin in-
dicating that land transfer among kin is as efficient as among non-kin. Kassie and Holden (2007) found land productivity is higher for
non-kin-rented land than for kin-rented land and the output value distribution for non-kin-rented landfirst-order stochastically dom-
inates that for kin-rented land. Theoretically, Macours et al. (2012) show that, if contract enforcement decreases with social distance,
then insecure land rights will make landlords prefer tenants with similar social status, in order to reduce the risk of losing land; at the
same time, with a limited choice of tenants, there would be a loss in efficiency.
3. Data and approach

3.1. Data

This paper uses data that were collected from a two-round nationwide survey in China. The first round was carried out in
December 2000 (data for calendar year 2000), while the second was in early 2009 (data for calendar year 2008).

In the 2000 survey, 60 villages from six provinces (Hebei, Hubei, Liaoning, Shaanxi, Sichuan and Zhejiang) were selected. The six
provinces are located in themajor agricultural regions in China. To ensure broad coverage within each province, fromwithin each in-
come quintile (measured by the gross value of industrial output) for the province, one county was randomly selected. Then, within
each county, two villages were randomly selected. A total of 1200 households were surveyed (six provinces * five counties per
province * two villages per county * 20 households per village). Among the 1200 households, 1189 households that have full informa-
tion are used in this paper.

In the 2009 survey, the enumerators went back to the same households that were surveyed in 2000.3 A total of 1046 households
from the original 1200 households were found and resurveyed in 2009.
3 Two sample villages in Sichuan were completely destroyed by the earthquake in 2008, and therefore were not included in the 2008 sample.
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For both rounds of the survey, nearly the same questionswere asked to collect detailed information on the demographics, wealth,
land and agricultural production, and off-farm employment of the households. Several sections of the household survey were de-
signed to collect information about tenure security. All of the households in the sample were asked whether there were any land
readjustments in the village in the previous 5 years, divided into two categories – namely, major and minor readjustments. Major
readjustments involve all land in the entire village being taken back by village officials and then redistributed among all villagers
based on household size, labor endowment, or the combination of the two. Minor readjustments involve land being taken back
from a few households and reallocated in response to demographic changes (e.g., birth or death of a family member, etc.). Minor
readjustments typically do not affect the entire village's landholding pattern (Zhu et al., 2006).

For the 2009 survey, information about issuance of land documentswas collected. The householdswere asked, for instance, if they
had land certificates/contracts and when they received these documents.

Another section of the survey focused on land transfer behavior. If thehousehold rented in/out land, enumerators questioned them
about the features of the contracting arrangement between lessor and lessee: the relationship between them (relative or non-
relative), oral or written contract, fixed-term contract or not, and length of term in years.

3.2. Econometric approach

To estimate the effects of tenure security on the lessor's choice of lessee, we use a probit specification in which the probability of
renting to a non-relative lessee for a rented out plot4 is modeled as a function of household characteristics, plot characteristics and
tenure security:
4 Befo
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where yijt is a dummy variable that takes a value of one if household i actually rented this plot j to a non-relative lessee at time t. xijt is a
vector of controls for household i's plot j at time t that include household characteristics such as household size, any changes to the
household size since the beginning of the t period, number of rooms in the home, number of plots allocated to the household, and ed-
ucation level of the household head, as well as plot characteristics such as the area of the plot, length of years possessing that plot,
distance from home to the plot, soil quality and irrigation status of the plot. wit is the possession of land documents. According to
the law, each household should be issued both land use rights contracts and land use rights certificates for all their plots.

We estimate four model specifications depending on how wit is defined in each of the specifications. In the first three specifica-
tions, wit is included as a single variable, respectively, a dummy variable docit (=1 if the household i has at least one document at
time t; =0 otherwise), a dummy variable certit (=1 if the household i has land certificate at time t; =0 otherwise), and a dummy
variable contractit (=1 if the household i has land contract at time t; =0 otherwise). In the fourth model specification, two dummy
variables, doc1it (=1 if the household i has one document at time t; =0 otherwise) and doc2it (=1 if the household i has two docu-
ments at time t; =0 otherwise), are included. Another index of tenure security is zit, which tells us whether the household i at time t
experienced any major/minor land readjustments in the village within the last 5 years. We only consider administrative land
readjustments at the village level, rather than past individual experiences of land readjustments here, as the latter are endogenous
to past land rental choices. t00 is a time dummywhich takes one for plots surveyed in 2000. To investigate the time trend of the effects
of tenure security, we also include the interaction terms of wit, zit with t00 respectively. Ci is the unobservable household fixed effect,
which might be correlated with the error term uit.

With this specification, Hypothesis 1 and Hypothesis 3 in Section 2 can be rewritten as:

1.β2 N 0, β3 b 0
2.β5 b 0, β6 N 0

The standard probit estimation of Eq. (1) does not allow for correlation between the unobservable individual effect Ci and any of
the right-hand-side covariates. As thismay be unrealistic, we adopt the correlated random effects (CRE)model pioneered byMundlak
(1978) and Chamberlain (1980) to address the existence of ci. Specifically, the CREmodel allows correlation between Ci andmeans of
a subset of the right-hand-side variables at the household level according to:
Ci ¼ γ0 þ γ1xi þ γ2zi þ εi ð2Þ
where xi is the vector of the average of time-varying household and plot covariates for household i over two periods and all plots, zi is
the average land adjustments situation among two periods, and εi is an error term.5 To fully capture the time-invariant heterogeneity,
re choosing lessees, the land use rights holder first must decide whether to rent the land out or not. We run regression of land rental participation with spec-
similar to (1), and find significantly negative effects of major land readjustments and insignificant effects of land documents issuance. Regression results are
e by request.
reason that we do not includewi in Eq. (2) is that, in our sample, whilewe have enough variance in possession of land documents among different households,
ge of possession for the same household across the periods is rare (eight households with 43 plots have changes in their land use rights certificates, while four
lds with 26 plots have changes in their land use rights contracts). In this case,wit is a rarely-changing variable, which is very similar to the time-invariant var-
e add it in Eq. (2), itwill significantly reduce the significance ofβ2, but in an inappropriateway.However,withoutwi in Eq. (2), for our result to be unbiased,we

e additional assumption here: E(Ci|xi ,zi ,wi)=E(Ci|xi ,zi). That is there is no unobservable factors that are systematically different between control and treat-
ter controlling all other xiand zi .



Table 2
Basic Characteristics of household.

2000 2008

Age of household head (years) 45.28 52.85
Education of household head (years completed) 7.1 7.16
Number of persons 3.89 3.8
Number of rooms in home 6.5 6.2
Household land endowments (mu) 8.47 10.14
Value of total assets (yuan in 2000) 31512.57 115082
Share of agricultural assets 0.1 0.06
Average number of migrants 1.28 1.42
Number of observations (households) 1189 1046

Notes: The table compares household characteristics between 2000 and 2008. This paper uses data that were collected from a two-
round nationwide survey in China. The first roundwas carried out in December 2000 (data for calendar year 2000), while the second
was in early 2009 (data for calendar year 2008). In the 2000 survey, a total of 1200 households were surveyed. Among the 1200
households, 1189 households that have full information are used in this paper. In the 2009 survey, the enumerators went back to
the same households that were surveyed in 2000. A total of 1046 households from the original 1200 households were found and
resurveyed in 2009.
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all that is required is that εi is independently and normally distributed with mean zero and variance σε
2 (Deininger et al., 2011). Then

we can estimate themodified Eq. (1) where Ci is replaced by the combination ofxi and zi by the standard probit random effects model
using panel data. Another advantage of this estimation methodology (known as CRE-probit model) is that it allows the model to in-
clude time-invariant variables or variables with little variation over time. This methodology has been used successfully by Holden
et al. (2009) and Deininger et al. (2011) to estimate the effects of land certification on investment and land market participation in
Ethiopia and by Ricker-Gilbert, Jayne, and Chirwa (2011) to estimate the effects of a government fertilizer subsidy programon overall
fertilizer demand in Malawi.

As themain differences in document issuance exist at the village level, we also estimated village-level fixed-effectmodels to check
the robustness of the results of the CREmodels. However, there is a serious practical challenge in estimating the fixed-effect model in
the context of a non-linear model. Specifically, fixed-effects models with limited dependent variables may suffer from the incidental
parameter problem, which leads to biased estimators (Greene, 2004;Wooldridge, 2005). To overcome this methodological difficulty,
we used a linear probability model rather than a probit model.

4. Descriptive evidence

Table 2 presents data for the primary household demographic and asset variables of our sample. Our data indicate that an average
household has 3.8memberswith very little variation between the two survey periods, and has a headwhose age increased from 45 in
2000 to 53 in 2008 andwho completed 7 years of education. The 8-year increase in the age of the household head and the fact that the
household size and the level of head's education remained constant over the two survey periods is evidence that the attrition rate is
very low for the panel data. The asset data suggest that an average household accumulated considerable wealth in the 8 years be-
tween the surveys. The average value of total household assets more than doubled (from 31,512 yuan in 2000 to 115,082 yuan in
2008). The share of agricultural assets declined slightly, from 10% in 2000 to 6% in 2008. The average number of migrants increased
slightly from 1.28 to 1.42.

4.1. Weak tenure security

As noted earlier, current Chinese law requires the issuance of rural land use rights contracts (“contracts”) and rural land use rights
certificates (“certificates”) to farmers to confirm their land use rights. A contract is designed by a local people's governments at or
above the village level and is completed at the village level. It contains the signatures or seals of an official of the village collective
and of the contracting farmhousehold. The specific content of the contracts issued in different villages varies considerably. By contrast,
land use rights certificates are typically designed by provincial governments and include consistent content and format across the
province. Certificates contain the seal of the county government, they require no signature from the contracting farmer
(Prosterman et al., 2009). Our data (Table 3a) show that, as of 2008, 67% of respondents had been issued certificates and 59.35% of
respondents had been issued contracts. Among the respondent households, 49.06% had been issued both documents.6 Altogether,
77.2% had been issued at least one document, leaving 22.22% who had received no document whatsoever. The issuance rate for
both documents has doubled since 2000. Yet, considerably more work needs to be done to assure that each rural household receives
6 Under the terms of the 2003 Rural Land Contracting Law (RLCL), the certification of land use rights should be based on the prior issuance of a land use rights con-
tract. Only rural householdswho have received land use rights contracts in the village should receive a land use rights certificate from the county or provincial govern-
ment. In our experience the processes of issuing land use rights certificates and land use rights contracts have been largely independent of each other. Notwithstanding
any provisions in the RLCL to the contrary, the issuance of land use rights certificates does not appear to have been consistently linked to the prior issuance of land use
rights contracts. Our data are consistent with the findings in a series of six surveys of land use rights in 17 rural provinces in China which consistently report higher
issuance rates for land use rights certificates than for land use rights contracts (Prosterman et al., 2009).



Table 3b
Possession of land use rights documents by province.

Hebei Shaanxi Liaoning Zhejiang Sichuan Hubei

2000
Certificate only (%) 13.46 20.71 8.29 18.06 12.73 4.52
Contract only (%) 5.77 20 14.92 9.72 18.18 2.58
Both (%) 46.79 19.29 38.12 29.86 24.55 7.74
Neither (%) 33.97 40 38.67 42.36 44.55 85.16
Number of observations (households) 156 140 181 144 110 155

2008
Certificate only (%) 17.01 23.86 9.09 30.05 11.76 15.38
Contract only (%) 4.64 19.32 12.83 8.2 12.42 7.69
Both (%) 53.61 31.82 59.36 40.44 61.44 48.52
Neither (%) 24.74 25 18.72 21.31 14.38 28.4
Number of observations (households) 194 176 187 183 153 169

Notes: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey in China. Each cell shows the percentage of households that have
received the specified document(s) in that province.

Table 3a
Tenure security in China in 2000/2008.

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

2000 2008

Total With land rented out Total With land rented out

Have certificate (percent) 33.93 27.97 66.54 67.00
Have contract (percent) 32.99 26.57 59.35 58.62
Have both certificate and contract (percent) 28.33 26.67 49.06 47.03
Have at least one document (percent) 43.46 34.97 77.2 78.82
Have no documents at all (percent) 47.52 52.38 22.22 20.79
Number of observations (households) 886 105 1062 202
With some major land readjustments in the village in last five years (percent) 31.11 30.07 3 2.96
With some minor land readjustments in the village in last five years (percent) 34.36 37.06 12.92 4.43
Number of observations (households) 1189 143 1046 203

Note: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey in China. The table compares tenure security for all households
(Columns 1 and 3) and households with rented-out plots (Columns 2 and 4) in 2000 and 2008 respectively.
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both documents as required by law and policy. The top panel of Table 3b shows that Hubei province is an outlier in terms of the
proportion of households (85.2%) that had received neither document as of 2000. Comparable data for the other five provinces ranges
from 34% to 44%. The 2008 survey data show little variation across the six provinces in terms of issuance of land documents (bottom
panel of Table 3b) or perception of the implementation of the 2003 RLCL (Appendix Table 1).7

Fig. 1 shows the timing of contract and certificate issuance since the initial announcement of the 30-year policy (1997), with the
vertical scale showing the number of households issued a certificate or contract in that year.

Our survey data also show that the incidence of land readjustments has declined considerably over the two survey periods
(bottom panel of Tables 3a and 3b). The share of households who experienced some major (or minor) land readjustments in the
village in the last 5 years has decreased from 31% (34%) in 2000 to 3% (13%) in 2008. This reduction in the frequency of
government-administered land readjustments (especially major readjustments) suggests a noticeable improvement in China's land
tenure security after the RLCL became effective in 2003.

4.2. Immature rental market

Consistent with previous studies, our descriptive statistics show a rapid development in land rental markets in recent years
(Table 4) and point out the informal features in contracting forms (Tables 5a, 5b). Land rental markets were utilized by over 10% of
households in 2000, and by 20% of households in 2008. Rental participation rates are generally higher in developed countries, e.g.
44% in the United States (Gao et al., 2012). However, the rental participation rate in China in 2008 compares favorably with that in
other developing countries (e.g., 7% in Columbia, 12% in India, 16% in Vietnam), some of which have muchmore unequal distribution
of land than China (Gao et al., 2012; Vranken & Swinnen, 2006). In 2000, in those instances (31.23%) where rent was charged the av-
erage rent was 275.15 yuan/mu. Interestingly, 52.79% (71.48%) of respondent households expressed a willingness to rent out their
plots at 200 (300) yuan/mu, far exceeding the proportion (11.93%) who reported actually doing so. The gap between willingness to
rent and actually renting is much smaller in 2008. Where charged, the average rent in 2008 was 221.57 yuan/mu. The percentage
7 AsHubei province behaves considerably different from the rest of provinces in terms of document issuance,we also ran a set of regressionswithoutHubei province.
The results remain largely unchanged (Appendix Table 2).
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Fig. 1. Timing of contract and certificate issuance. Notes: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey in China. Each bar
represents the number of households issued a land use rights certificate or contract in the corresponding year.

Table 4
Descriptive evidence on household participation in agricultural land rental markets.

2000 2008

1.Participation in rental markets
Are renting in land now (%) 16.95 27.2
Are renting out land now (%) 11.93 18.97

2.Area transacted per household
Area rented in (mu) 0.61 2.1
Area rented out (mu) 0.33 0.65
Number of observations (households) 1189 1046

Notes: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey in China. Partic-
ipation rate in renting in(out) land = number of householdswith land rent in(out) / total number of households in
the sample; area transacted per household = total area transacted in the whole sample / sample size.
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of households willing to rent out land at a rate of 200 (300) yuan/muwas 25.05% (42.24%), which is much closer to the reported rate
(18.97%) of land rental.

Although participation in the China's land rental market may be reasonable by world standards,8 there are other concerns for the
market, which are evident in some of the contracting arrangements for rented-out land (Tables 5a and 5b). Despite the rapid growth
in participation in the land rental market, some of the key contractual arrangements are changing very slowly. Specifically, rental
transactions between relatives accounted for 46.64% of all transactions in 2000 and remained essentially the same in 2008
(46.32%). In 2000, 86.71% of all transactions did not specify the length of the contract period. Even more transactions (87.58%) failed
to specify the contract period in 2008.

There were, however, several improvements in features of the land rental market. For example, rental transactions within a
village—which were nearly universal (96.65%) in 2000—declined to 85.47% in 2008. There was also a decrease in the percentage of
oral contracts, from 96.05% in 2000 to 89.05%, and an increase in formal written contracts in 2008. For those contracts which specified
a fixed-term, the contract term was longer in 2008. Perhaps most importantly, there was a substantial increase in the proportion of
rental arrangements that involved payment of rent (up from 31.23% in 2000 to 41.05% in 2008), even as the average amount paid
in rent declined (from 275.15 yuan/mu to 221.57 yuan/mu).

Tables 5a and 5b also offer some intriguing insights into the evolving relationship between tenure security and land rental
contracting arrangements in rural China. In 2000, therewas little variation in land rental contracting arrangements across households,
regardless of their security of tenure, whereas in 2008 there was substantial variation. In 2008, households that had received land use
rights certificates and contracts were less likely to rent out their land to relatives or to people in the same village, use oral contracts, or
rent out their land without specifying the period of the lease. Much the same pattern can be observed among households living in
villages that had experienced no administrative readjustments.9

These findings encourage us to call attention to the importance of analyzing the quality, not just the quantity, of land rentalmarket
developments in China, as well as the time trends.
8 Deininger and Jin (2005) suggest that land rental participation does not depend exclusively on improved or enforceable property rights, but is also driven by off-
farm development and labor migration. Our analysis does not include these factors.

9 The only exception is that the percentage of oral contracts is higher for households located in villages that had not experienced land readjustments.



Table 5a
Nature of the contracting arrangement for rented-out land in China in 2000.

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

All
One
document

Both
documents

No
documents

Major
readjustment

Minor
readjustment

No
adjustment

Land rented out to:
Relatives (%) 46.64 34.88 41.46 55.56 48.1 31.71 58.7
Non-relatives (%) 53.36 65.12 58.54 44.44 51.9 68.29 41.3
People within the village (%) 95.65 97.67 100 95.56 100 91.46 95.65
People outside the village (%) 4.35 2.33 0 4.44 0 8.54 4.35

Contractual type:
Oral (%) 96.05 94.19 92.68 96.67 98.73 92.68 96.74
Written (%) 3.95 5.81 7.32 3.33 1.27 7.32 3.26

Contractual period:
No fixed term (%) 86.71 93.02 87.8 80 81.01 92.68 84.78
Average # of years that household has rented out the plot 3.67 3.03 3.47 5.25 3.02 3.96 3.91
Fixed term (%) 13.83 6.98 12.2 20 18.99 7.32 15.22
Average # of years that household has rented out the plot 1.83 1 1 1.33 1.4 1.33 2.5
Average years specified in the contract 4.46 1.33 1.4 3.17 1.53 8 6.07

Rent:
Rent free (%) 68.77 73.26 63.41 55.56 65.82 64.63 75
Rent charged (%) 31.23 26.74 36.59 44.44 34.18 35.37 25
Average amount when rent charged 271.75 246.43 202.2 298.79 224.81 195.3 416.61
Number of observations (plots) 253 86 41 90 79 82 92

Notes: The data is froma two-round (1st round in2000, and 2nd round in2008)nationwide survey inChina. The data used in calculating this table is at the plot level, for
rented-out plots only. Columns 1–4 are for plots held by all households, households with at least one land use rights document, households with both land use rights
documents, and households with no land use rights documents respectively. Columns 5–7 are for plots located in villages with major land readjustments, minor land
readjustments only, and no land readjustments respectively.
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5. Econemetric results and discussions

The determinants of the lessor's choice of lessee (Eq. (1)) is estimated by pooled probit model (assuming Ci is uncorrelated with
xijt,wit and zit) and correlated random effects probit model (assuming Eq. (2) holds) while using different variables to control for the
Table 5b
Nature of the contracting arrangement for rented-out land in China in 2008.

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

All
1
document

Both
documents

No
documents

Major
adjustment

Minor
adjustment

No
adjustment

Land rented out to:
Relatives (%) 46.32 40.91 38.81 64.21 76.47 46.15 45.65
Non-relatives (%) 53.68 59.09 61.19 35.79 23.53 53.85 54.35
People within the village (%) 85.47 83.42 78.08 92.63 100 96.15 84.24
People outside the village (%) 9.89 10.7 13.24 7.37 0 0 10.82

Contractual type:
Oral (%) 89.05 86.36 86.3 98.95 82.35 100 88.94
Written (%) 10.95 13.64 13.7 1.05 17.65 0 11.06

Contractual period:
No fixed term (%) 87.58 86.1 85.84 92.63 100 61.54 88.47
Average # of years that household has rented out the plot 4.9 4.98 4.6 4.54 2.53 5.63 4.99
Fixed term (%) 12.42 13.9 14.16 7.37 0 38.46 11.53
Average # of years that household has rented out the plot 2.62 2.39 3.1 4.29 n/a 1 2.95
Average years specified in the contract 8.63 7.65 8.68 15.86 n/a 1 10.18

Rent:
Rent free (%) 58.95 58.56 59.82 57.89 64.71 65.38 59.06
Rent charged (%) 41.05 41.44 40.18 42.11 35.29 34.62 40.94
Average amount when rent charged 221.57 211.97 232.5 258.26 96.67 133.33 229.52
Number of observations (plots) 468 374 219 95 17 26 425

Notes: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey inChina. Thedata for calculating this table is at plot level, for rented-
out plots only. Columns 1–4 are for plots held by all households, households with at least one land use rights document, households with both land use rights
documents, and households with no land use rights document respectively. Columns 5–7 are for plots located in villages with major land readjustments, minor land
readjustments only, and no land readjustments respectively.



Table 6
Variable descriptions for farm-plot panel data.

Variable Description 2000 2008

Mean SD Mean SD

area Area of the plot (mu) 1.58 2.34 1.5 1.75
tenure Years for holding that plot 14.2 7.47 16.9 9.02
distance Distance of that plot from home, 1 = distance N = 0.5km. 0.55 0.5 0.19 0.4
quality Soil quality, 1 = medium or high, 0 = o.w. 0.74 0.44 0.74 0.44
irrig Irrigation status,1 = available, 0 = o.w. 0.54 0.5 0.57 0.5
hhsize Household population 3.56 1.34 3.5 1.39
hhchange Any change of population in this household since the beginning of this year, 0 = no change, 1 = have change 0.05 0.22 0.09 0.28
nrooms Number of rooms in the household's home 6.86 4.56 6.62 4.29
nplot Number of plots allocated to the household 4.58 2.25 5.03 2.65
educ Number of years of formal education completed by the head of the household 8.25 11.42 7.01 3.12
y00 Time dummy, 0 = 2008, 1 = 2000 1 0 0 0
major_adj Dummy for major land readjustments in the village in the last five years, 0 = no, 1 = yes 0.32 0.47 0.04 0.19
major_adj*y00 Interaction term of major_adj*y00 0.32 0.47 0 0
minor_adj Dummy for minor land readjustments in the village in the last five years, 0 = no, 1 = yes 0.35 0.48 0.06 0.24
minor_adj*y00 Interaction term of minor_adj*y00 0.35 0.48 0 0
doc =1 if the household i has at least one document at time t; =0 otherwise 0.47 0.5 0.8 0.4
doc*y00 Interaction term of doc*y00 0.47 0.5 0 0
cert =1 if the household i has land certificate at time t; =0 otherwise 0.39 0.49 0.69 0.46
cert*y00 Interaction term of cert*y00 0.39 0.49 0 0
contact =1 if the household i has land contract at time t; =0 otherwise 0.31 0.46 0.58 0.49
contract*y00 Interaction term of contract*y00 0.31 0.46 0 0
doc1 =1 if the household has one document at time; =0 otherwise 0.17 0.38 0.32 0.47
doc1*y00 Interaction term of doc1*y00 0.17 0.38 0 0
doc2 =1 if the household has two documents at time ; =0 otherwise 0.17 0.37 0.46 0.50
doc2*y00 Interaction term of doc2*y00 0.17 0.37 0 0
Number of obs 253 468

Notes: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey inChina. Thedata for calculating this table is at plot level, for rented-
out plots only. First panel is about plot characteristics; second panel shows variables on household characteristics; and third panel describes tenure security.
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issuance of land use rights documents. The variable descriptions are displayed in Table 6. The results for pooled probit regression are
presented in the left panel of Table 7. The results of correlated random effect probit model, which controls for endogeneity in the
issuance of land documents, are presented in the right panel of Table 7. The models performed well and produced results that largely
support our three hypotheses. The effects of the many control variables also are as expected.
5.1. Land documents and land adjustments

First, as predicted, in the right panel of Table 7, the correlations between the issuance of documents (doc), certificates
(cert), contracts and both documents (doc2) respectively and land transfers to non-relatives are significantly positive. That
is, more secure land rights are associated with increases in land transfers to non-relatives. Having both land use rights docu-
ments has a more positive impact on such transfers. And issuance of a land use rights contract is more positively associated
with land transfers to non-relatives than is issuance of a land use rights certificate. In terms of the magnitude of the effect, hav-
ing at least one document increased the probability that a lessor would rent land out to a non-relative lessee by 14% in 2008
(Column 5, Table 7).

Our first hypothesis can be explained by the argument that in the absence of formal tenure security, lessors prefer renting out land
to relatives because it is easier to prevent squatting in the case of relatives than non-relatives. People in kinship relationships depend
on each other for other services and interactions, such as loans, referrals on labor markets, and mutual insurance (Macours et al.,
2010). However, with formal tenure security, it is easier to prevent squatting by relatives and non-relatives alike. In turn, there is
less reason for lessors to privilege transfers to relatives over transfers to non-relatives. Put differently, informal land transfers and
formal titling are substitutes for each other (Lanjouw & Levy, 2002). In the absence of formal titling, lessors need more informal
land security, which can be achieved by limiting land transfers to relatives. With more secure land rights, people do not need to
limit their land transfers to relatives; they can instead choose thepotential lesseewith thehighest productivity. In turn, the probability
of renting to a non-relative is higher.

ForHypothesis 2, our reasoning is that themore law-compliant documents providemore tenure security to thehousehold. Current
Chinese law requires the issuance of both land use rights certificates and land use rights contracts. Possession of both documents re-
flects greater provincial and village level compliancewith the law. In turn, households receiving both documents should have greater
security of land tenure than households receiving only one of the two documents. Among the latter households, those receiving land
use rights contracts should have a greater sense of tenure security than those receiving only land use rights certificates because con-
tracts contain the signatures or seals of a village official and a household member whereas the certificates generally do not. Again,



Table 7
Determinants of land transfers to non-relatives.

Pooled probit Correlated random probit

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

area 0.013 0.012 0.011 0.012 0.03 0.031 0.039 0.019
(0.011) (0.011) (0.011) (0.011) (0.017)* (0.019)* (0.022)* (0.013)

tenure −0.011 −0.011 −0.01 −0.01 −0.004 −0.004 −0.005 −0.002
(0.003)*** (0.003)*** (0.003)*** (0.003)*** (0.006) (0.006) (0.007) (0.004)

distance 0.058 0.058 0.036 0.064 −0.042 −0.06 −0.027 −0.043
(0.060) (0.059) (0.061) (0.058) (0.069) (0.076) (0.086) (0.047)

quality −0.087 −0.072 −0.081 −0.116 −0.001 −0.002 0.001 0.003
(0.062) (0.062) (0.064) (0.060)* (0.061) (0.063) (0.077) (0.043)

irrig 0.101 0.082 0.092 0.075 0.156 0.206 0.215 0.123
(0.057)* (0.057) (0.058) (0.055) (0.067)** (0.084)** (0.097)** (0.051)**

hhsize 0.04 0.041 0.041 0.039 0.373 0.367 0.347 0.261
(0.023)* (0.023)* (0.022)* (0.022)* (0.091)*** (0.102)*** (0.140)** (0.076)***

hhchange −0.136 −0.132 −0.112 −0.116 −0.712 −0.669 −0.632 −0.606
(0.108) (0.110) (0.106) (0.105) (0.052)*** (0.039)*** (0.062)*** (0.177)***

nrooms 0.019 0.022 0.019 0.022 −0.043 −0.055 −0.044 −0.027
(0.008)** (0.008)*** (0.008)** (0.008)*** (0.024)* (0.024)** (0.049) (0.024)

nplot −0.031 −0.034 −0.031 −0.027 0.048 0.089 0.084 0.04
(0.012)*** (0.012)*** (0.012)*** (0.011)** (0.043) (0.050)* (0.054) (0.034)

educ 0.012 0.012 0.013 0.001 −0.044 −0.042 0.033 −0.014
(0.011) (0.011) (0.011) (0.011) (0.054) (0.042) (0.063) (0.032)

y00 −0.038 −0.109 −0.091 0.039 0.234 0.133 0.162 0.206
(0.125) (0.110) (0.103) (0.118) (0.069)*** (0.077)* (0.123) (0.093)**

major_adj −0.231 −0.268 −0.245 −0.211 −0.671 −0.516 −0.579 −0.513
(0.182) (0.165) (0.176) (0.185) (0.142)*** (0.170)*** (0.143)*** (0.180)***

major_adj*y00 0.235 0.281 0.25 0.144 −0.046 −0.423 −0.07 −0.096
(0.171) (0.149)* (0.164) (0.206) (0.223) (0.174)** (0.344) (0.144)

minor_adj −0.041 −0.04 0.063 −0.028 −0.149 −0.468 −0.085 −0.098
(0.170) (0.174) (0.209) (0.177) (0.245) (0.195)** (0.278) (0.135)

minor_adj*y00 0.222 0.2 0.131 0.08 −0.561 −0.383 −0.411 −0.351
(0.175) (0.184) (0.238) (0.207) (0.113)*** (0.269) (0.224)* (0.228)

doc 0.219 0.146
(0.095)** (0.084)*

doc*y00 −0.128 −0.226
(0.128) (0.147)

cert 0.134 0.203
(0.083) (0.089)**

cert*y00 −0.08 0.053
(0.122) (0.097)

contract 0.163 0.275
(0.078)** (0.126)**

contract*y00 −0.074 −0.371
(0.121) (0.153)**

doc1 0.172 −0.02
(0.097)* (0.093)

doc1*y00 −0.053 −0.105
(0.143) (0.121)

doc2 0.236 0.231
(0.091)*** (0.073)***

doc2*y00 −0.149 −0.268
(0.140) (0.156)*

# of Obs. 580 576 585 648 568 564 573 636

Notes: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey in China. Descriptions of variables are reported in Table 6; Standard
errors are clustered at household level. Single asterisk (*), double asterisks (**), and triple asterisks (***) denote significance at 10%, 5%, and 1%, respectively.
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more secure land rights reduce the demand for the informal security associatedwith limiting land transfers to relatives, and thus raise
the probability of renting out land to non-relatives.10

When it introduced the household responsibility system in the late 1970s, Chinaprovided localitieswith someflexibility in theirman-
agement of agricultural land, allowing village officials to make periodic readjustments to household land holdings under certain condi-
tions (Kung & Liu, 1997). The right of local authorities to engage in such administrative reallocations was limited by revisions to the
10 Columns 4 and 8 in Table 7 show that ignoring the endogeneity of land document issuance would overestimate the effects of having only one document (either a
land use rights contract or a land use rights certificate). However, failing to address omitted variable bias should not cause a significant bias on the effects of having two
landdocuments. This is evidencedby the coefficients on doc2,whichare very similar for pooledprobit and correlated randomeffect probitmodels. The results also show
that the negative effects of administrative land readjustments on transfers to non-relatives would be underestimated if the endogeneity of tenure security were not
addressed. This finding is in line with the fact that land transfers between relatives reduce the demand for administrative land adjustments, while land transfers be-
tween non-relatives have no such effect and may have the opposite effect.
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Land Management Law in 1998, which required that such reallocations be approved by two thirds of the village members. In 2003, the
RLCL put an end to such administrative land readjustments in China in all but extreme cases (Zhu et al., 2006). However, various surveys
and our own data show that inappropriate land readjustments continue to occur, albeit with notably less frequency. The existing litera-
ture shows that these land readjustments pose a major threat to land tenure security in rural China (Deininger & Jin, 2005, 2009; Zhang
et al., 2004). Following our logic above, more land readjustments reduce the probability of land transfers to non-relatives.

5.2. Timing trend of the effects

The significantly negative signs of the variables “doc*y00”, “contract*y00” and “doc2*y00” show that the incentive effect of land
documents is significantly greater in 2008 than that in 2000. Previous research argued that availability of land documents did not
significantly reduce the risk of an unauthorized land readjustment, suggesting that such documents will only be useful within an ap-
propriate institutional framework (Deininger & Jin, 2009). That is, with a better-framed law and a healthier legal environment, the
positive effects of land documentswould be strengthened. The RLCL gives land rights legal status as property rights, making it possible
to seek redress for violations through the courts, increasing the enforceability and therefore the power of land documents.

At the same time, however, the interaction terms between land readjustments are generally not significant. This might indicate
that land readjustments have always been a threat to tenure security, reducing the probability of transfers to non-relatives, and
that threat remains in 2008 even though there are notably fewer readjustments and the RLCL of 2003 has strengthened legal
protections for rural land use rights.

5.3. Plot characteristic and household traits

The signs for coefficients on other variables of plot characteristics and household traits are largely as expected. Coefficients on plot area
and irrigation conditions are significantly positive, in line with the idea that households would rather rent out their land to non-relatives
only if they can get significantly higher returns, which is less possible in the case of small plots with poor irrigation. The findings indicate
that largerhouseholds aremore likely to rent out their land tonon-relatives, but householdswith changes inpopulation are less likely to do
so. These resultsmay indicate that, when renting out is (not) a response to lack of labor, households are less (more) likely to rent it to non-
relatives in order to get higher rent payments. The number of rooms in the household's home is negatively associatedwith renting to non-
relatives. Itmaybe thatwealthier households are less concerned about thehighermonetarybenefits fromrenting land tonon-relatives and
are more responsive to requests from their relatives for assistance (in the form of renting them land). The number of plots owned by the
household is positively correlated with land transfers to non-relatives. This finding is consistent with the notion when households have
more plots, and the demand for land from their relatives is fixed, they can best achieve equilibrium through transfers to non-relatives.

5.4. Robustness check

Since themain differences in document issuance exist at the village level, we also estimated the village level fixed-effectmodels to
check the robustness of our results. The main results of the village fixed-effect linear probability models (Table 8) are similar to the
CRE models (right panel of Table 7). Another important finding here is that the village dummies are highly jointly significant. Thus,
it would appear that villages vary considerably in renting behavior.

Besides the time-invariant unobservable Ci, there are also potentially other endogeneity concerns such as time-variant unobserved
householdfixedeffects and the simultaneity that cannot be addressedby theCREmodel.Wewereunable tofindan appropriate instrument
variable to directly tackle this problem. As an alternative, we conducted a bound analysis to estimate the bound of such effects by following
an idea in Altonji, Elder, and Taber (2005), i.e., running parsimonious regressions without controlling for household and/or plot character-
istics. Comparing the results from the parsimonious regressions (Table 9) with those in Table 7 reveals that the effects of both land docu-
ment issuance andmajor land readjustments are similar whether or not we control for household and/or plot characteristics. These results
suggest that the shift in unobservables would have to be very large in order to explain away the estimated effects of tenure security.
Put differently, assuming that the unobserved effects are smaller than the observed effects, the estimated effects of tenure security on
land transfers to non-relatives would not be significantly changed even if wewere able to control for the time-varying unobserved effects.

6. Conclusion and implications

This paper ismotivated by the observation that participation in rural landmarkets in China increased rapidly after the late 1990s, but
the informal features of themarket have changed at a notably slower rate. Further, in prior research, scholars have focused on the quan-
titative effects of land tenure security on the land rentalmarkets, largely ignoring the qualitative effects. In this paper, we investigate the
influence of land tenure security on lessors' choices in renting out land to non-relatives versus relatives. Using two period panel data
from a survey of six provinces, and controlling for unobserved heterogeneity through the CRE model, we have three main findings:

First, as a measure to improve land security, the issuance of land use rights documents raises a household's probability of renting
out their land to non-relatives rather than relatives, and this effect is stronger in 2008 than in 2000. Insofar as segmentation in the land
renting market induces large productivity losses (Macours et al., 2010), breaking the restrictions in the choice of lessees by issuing
more law-compliant land rights documents would be conducive to further agricultural development in China. The stronger effects
in 2008 would also suggest that an appropriate institutional framework is important to achieve the full potential of issuing land
use rights documents.



Table 8
Determinants of land transfers to non-relatives (village fixed effect).

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

area 0.012 0.011 0.015 0.012
(0.014) (0.015) (0.014) (0.014)

tenure −0.004 −0.004 −0.004 −0.005
(0.003) (0.003) (0.003) (0.003)**

distance 0.01 0.001 −0.004 0.005
(0.051) (0.051) (0.052) (0.049)

quality −0.016 −0.001 −0.008 −0.048
(0.046) (0.047) (0.047) (0.046)

irrig 0.078 0.075 0.048 0.046
(0.052) (0.052) (0.052) (0.049)

hhsize 0.051 0.051 0.05 0.044
(0.019)*** (0.019)*** (0.019)*** (0.018)**

hhchange −0.107 −0.117 −0.08 −0.099
(0.071) (0.075) (0.069) (0.067)

nrooms 0.011 0.012 0.01 0.017
(0.006)* (0.006)* (0.006) (0.006)***

nplot −0.019 −0.022 −0.019 −0.019
(0.009)** (0.010)** (0.010)** (0.009)**

educ 0.011 0.01 0.009 0.008
(0.008) (0.008) (0.008) (0.008)

y00 0.097 0.042 0.033 0.02
(0.115) (0.106) (0.092) (0.102)

major_adj −0.56 −0.614 −0.544 −0.547
(0.164)*** (0.161)*** (0.154)*** (0.151)***

major_adj*y00 0.477 0.535 0.461 0.407
(0.205)** (0.202)*** (0.192)** (0.180)**

minor_adj 0.048 0.037 0.135 0.035
(0.114) (0.115) (0.136) (0.112)

minor_adj*y00 −0.065 −0.079 −0.158 −0.108
(0.158) (0.158) (0.172) (0.143)

doc 0.197
(0.078)**

doc*y00 −0.212
(0.119)*

cert 0.154
(0.075)**

cert*y00 −0.153
(0.114)

contract 0.151
(0.055)***

contract*y00 −0.144
(0.101)

doc1 0.062
(0.084)

doc1*y00 −0.002
(0.130)

doc2 0.177
(0.081)**

doc2*y00 −0.132
(0.125)

# of Obs. 568 564 573 636

Notes: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey in China. Descriptions of variables are reported in Table 6. Standard
errors are clustered at household level. Single asterisk (*), double asterisks (**), and triple asterisks (***) denote significance at 10%, 5%, and 1%, respectively.
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Second, more law-compliant documents have greater incentive effects on land transfers to non-relatives. A recent survey in 17
provinces in China found that, although a large majority of the issued documents are technically effective, only a minority can be
considered strictly compliant with all of the legal requirements (e.g., adequately specifying the 30-year term, containing proper sig-
natures and seals, and having an adequate description of the household's land parcels). Only 17.4% of issued contracts and 37.6% of
issued certificateswere considered strictly compliantwith Chinese law(Prosterman et al., 2011). Thus, itwill be important to enhance
the quality of the land use rights document.

Third, a history of administrative land readjustments discourages households from renting out their land to non-relatives.
Land readjustments remain a threat to land tenure security in China although the practice is severely restricted by the 2003
RLCL. This paper confirms that elimination of administrative land readjustments can improve the performance of China's land
rental market.

Due to data limitations in the surveys, we only know whether a household has land documents or not; no information about the
content of the documents was available. In the future, with more knowledge about the content of the documents, we can explore the



Table 9
Determinants of land transfers to non-relatives (with fewer controls).

A. Without control for household features B. Without control for plot features C. Without control for household and
plot features

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

y00 0.223 0.176 0.271 0.282 0.183 0.126 0.309 0.25 0.303 0.266 0.312 0.326
(0.163) (0.156) (0.132)** (0.147)* (0.172) (0.151) (0.107)*** (0.161) (0.119)** (0.117)** (0.110)*** (0.110)***

major_adj −0.308 −0.368 −0.397 −0.405 −0.606 −0.624 −0.652 −0.651 −0.459 −0.475 −0.533 −0.528
(0.502) (0.428) (0.391) (0.378) (0.097)*** (0.087)*** (0.073)*** (0.090)*** (0.258)* (0.233)** (0.209)** (0.220)**

major_adj*y00 −0.079 −0.034 −0.079 −0.107 0.221 0.215 0.118 0.137 0.073 0.106 0.043 −0.028
(0.503) (0.464) (0.360) (0.370) (0.195) (0.180) (0.203) (0.181) (0.324) (0.298) (0.286) (0.267)

minor_adj 0.003 −0.023 0.133 0.101 −0.422 −0.471 −0.026 −0.138 −0.157 −0.181 0 −0.019
(0.364) (0.350) (0.211) (0.367) (0.270) (0.200)** (0.258) (0.306) (0.315) (0.303) (0.288) (0.303)

minor_adj*y00 −0.12 −0.093 −0.209 −0.134 −0.22 −0.209 −0.48 −0.231 −0.158 −0.119 −0.217 −0.085
(0.471) (0.427) (0.334) (0.540) (0.430) (0.434) (0.189)** (0.351) (0.366) (0.361) (0.378) (0.359)

Doc 0.233 0.256 0.286
(0.197) (0.181) (0.166)*

doc*y00 −0.247 −0.056 −0.196
(0.163) (0.194) (0.151)

Cert 0.222 0.214 0.268
(0.159) (0.162) (0.141)*

cert*y00 −0.184 0.07 −0.162
(0.163) (0.179) (0.150)

contract 0.267 0.279 0.28
(0.145)* (0.127)** (0.135)**

contract*y00 −0.456 −0.445 −0.38
(0.160)*** (0.161)*** (0.154)**

doc1 0.034 0.038 0.088
(0.143) (0.125) (0.100)

doc1*y00 0.015 0.151 0.08
(0.156) (0.180) (0.110)

doc2 0.363 0.339 0.396
(0.163)** (0.193)* (0.120)***

doc2*y00 −0.474 −0.483 −0.479
(0.147)*** (0.241)** (0.149)***

Household
Characteristics

N N N N Y Y Y Y N N N N

Plot
Characterisitics

Y Y Y Y N N N N N N N N

# of Obs. 575 571 580 643 577 573 582 645 584 580 589 652

Notes: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey in China. Descriptions of variables are reported in Table 6. Standard
errors are clustered at household level. Single asterisk (*), double asterisks (**), and triple asterisks (***) denote significance at 10%, 5%, and 1%, respectively.
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effects of specific terms in those documents. It would also be useful to estimate the productivity effects of land transfers to non-
relatives versus relatives.
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Appendix A

Appendix Table 1

Awareness of the 2003 Rural Land Contracting Law.

Hebei Shaanxi Liaoning Zhejiang Sichuan Hubei

Do you know about the implementation of the 2003 Rural Land Contracting Law?
Yes (%) 27.04 21.91 27.27 38.04 34.84 30.59
No (%) 72.45 78.09 72.73 61.96 65.16 68.82
Total 196 178 187 184 155 170

Did the village collective publicize the implementation of the 2003 Rural Land Contracting Law?
Yes (%) 29.08 11.8 28.88 34.78 18.71 30.59
No (%) 66.33 71.35 70.59 61.41 77.42 67.06
Total 196 178 187 184 155 170

Note: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey in China.



Appendix Table 2
Determinants of land transfers to non-relatives (excluding Hubei).

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

Area 0.009 0.009 0.006 0.007
(0.011) (0.011) (0.011) (0.011)

Tenure −0.01 −0.01 −0.009 −0.008
(0.003)*** (0.003)*** (0.004)** (0.003)**

distance 0.057 0.059 0.02 0.053
(0.063) (0.062) (0.063) (0.061)

quality −0.075 −0.047 −0.059 −0.086
(0.063) (0.063) (0.064) (0.059)

irrig 0.158 0.135 0.156 0.123
(0.060)*** (0.059)** (0.060)*** (0.059)**

hhsize 0.063 0.069 0.065 0.068
(0.023)*** (0.024)*** (0.023)*** (0.023)***

hhchange −0.114 −0.121 −0.098 −0.099
(0.110) (0.111) (0.107) (0.107)

nrooms −0.037 −0.04 −0.038 −0.033
(0.012)*** (0.012)*** (0.012)*** (0.012)***

nplot 0.007 0.007 0.006 0.009
(0.007) (0.007) (0.008) (0.007)

educ 0.01 0.007 0.01 −0.001
(0.011) (0.011) (0.012) (0.012)

y00 0.072 −0.007 −0.005 0.18
(0.133) (0.126) (0.113) (0.112)

major_adj 0.127 0.039 0.045 0.155
(0.257) (0.276) (0.282) (0.251)

major_adj*y00 −0.177 −0.078 −0.085 −0.293
(0.285) (0.290) (0.299) (0.250)

minor_adj 0.115 0.112 0.36 0.159
(0.185) (0.188) (0.109)*** (0.175)

minor_adj*y00 0.024 0.001 −0.282 −0.187
(0.228) (0.232) (0.193) (0.209)

doc 0.289
(0.096)***

doc*y00 −0.199
(0.127)

cert 0.219
(0.085)**

cert*y00 −0.133
(0.126)

contract 0.178
(0.084)**

contract*y00 −0.128
(0.125)

doc1 0.21
(0.091)**

doc1*y00 −0.129
(0.150)

doc2 0.307
(0.087)***

doc2*y00 −0.245
(0.134)*

# of Obs. 479 475 484 535

Notes: The data is from a two-round (1st round in 2000, and 2nd round in 2008) nationwide survey in China. Descriptions of variables are reported in Table 6. Regres-
sions use correlated random effect model. Standard errors are clustered at household level. Single asterisk (*), double asterisks (**), and triple asterisks (***) denote
significance at 10%, 5%, and 1%, respectively.
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