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Land rental markets as an alternative to reallocation?
Equity and efficiency considerations in the Chinese land tenure system

Abstract: We develop a model of land leasing with agents characterized by unobserved heterogeneity in ability and
presence of an off-farm labor market. In this case, decentralized land rental may contribute to equity and efficiency goals
and may have several advantages over administrative reallocation The extent to which this 1s true empinically 1s explored
using data from three of China’s poorest provinces We find that both processes redistribute land to those with lower
endowments but that land rental markets are more effective in doing so and also have a larger productivity-enhancing
effect than admunistrative reallocation 1mplying that more active land rental markets would allow producers to realize
significant productivity gains At the same time, the presence of a large number of producers whose participation In rental
markets remains constrained suggests that efforts to reduce transaction costs in land rental markets would be warranted

1. Introduction

Given the importance of land access for the efficiency of agricultural production and household
investment incentives, how land 1s distnbuted and the way in which markets for land function will have
important implications for food security and mcome growth, and thus the broader development process at
both the household and the national level. China is of particular interest in this context because it is
characterized by a highly egalitarian structure of land ownership whereby, after the introduction of the
household responsibility system in the late 1970s and early 1980s, land was de facto allocated on a per
capita basis (Brandt et al. 2002). As a consequence, and contrary to what 1s found virtually everywhere in
the world, the distribution of land in China is more egalitarian than the distribution of income and land
continues to perform an essential function as a social safety net. Even though the land area cultivated per
household is small by international comparison,' the fact that every household owns enough land to at
least grow their own food in times of crisis has a significant impact on the ability of households to smooth
consumption. This has been credited as a key factor in allowmng China to achieve much higher levels in
terms of human development indicators (e.g. infant mortality, stunting, women’s hteracy) than other
countries at comparable levels of economic development characterized by more inegalitanan structure of

land ownership (Burgess, 2001).

While the benefits from an egalitarian land ownership distribution are widely recognized, whether
additional interventions by government may be needed to maintain the equality of opportunity that is
implied in such equal access to the main non-labor means of production is an issue that has attracted
considerable debate among researchers as well as policy makers. In fact, fears that “market outcomes”
may undermine basic equity objectives have led most villages in China to resort to periodic administrative

redistribution of land, a practice that is viewed approvingly by a wide range of academics and researchers

! The average per capita land endowment is less than one mu (one fifteenth of a hectare), generally sphit up mto about 9-10 parcels (Wen 1996).



(Kung 1994; Dong 1996; Turner et al. 1998; Benjamin and Brandt 1998). In order to assess whether such
a practice may be justified or even needed, it 1s important to be aware of the alternatives to administrative
reallocation of land and, in addition to comparing administrative to market-based land reallocation, to be
able to construct a realistic counterfactual to administrative intervention in the land market, something
that has proven difficult in the existing literature. In this paper, we use micro data from about 1,000
households in three of China’s poorest provinces to explore three questions relating to the scope and

productivity impact of different methods of land reallocation.

First, we are interested to find out whether concerns about potential negative equity implications from
“unchecked” functioning of land rental markets are justified. To do so, we compare land rental markets
and administrative processes with in terms of the total amount of land they were able to reallocate and the
characteristics, in terms of total land owned and agricultural productivity, of recipients. We find not only
that, in terms of quantity, rental markets have recently become more important than administrative
reallocation, but also that markets and adminstrative mechanisms tend to transfer land to more productive
and poorer households. This would suggest that there is little reason to be concerned about potential
negative effects of the emergence of rental markets as, with more and more off-farm migration and non-
farm employment, the need for reallocation of land increases. This conclusion is reinforced by the fact
that, according to our regressions, land markets seem to be better than bureaucrats in transferring land to
poor and more efficient producers, i.e. those with small land endowments and high levels of agricultural

ability, implying that such land markets contribute to higher productivity and greater equity.

A second question is whether land markets allow households to make all the transactions they desire or
whether, for example as a result of transaction costs, some households are either completely rationed out
of such markets or are only able to realize much less than the desired number of land transactions. This
translates into the question of determinants of supply of and demand for land rental. To explore this
question, and make inferences about the presence and extent of market imperfections and transaction
costs in these markets as well as policies that could help reduce them, we analyze data on hypothetical
land transactions available from the survey. We find evidence for considerable rationing even at the
prevailing rental price as the amount of land that villagers would want to exchange is consistently higher
than what is actually observed. I fact, non-parametric regressions confirm that the difference between
desired and actual participation in land rental markets increases with households’ agricultural abihty,
suggesting that reducing rationing would lead to clear improvements in productivity. A closer look at
household specific and village level factors that affect participation in rental markets helps uncover
potential areas for policy intervention. It reveals that whether land rental is allowed at the village level,

the dependernce of the village economy on agriculture, possession of non-agricultural assets, past rental



experience, and village level activity of rental markets all increase the scope for rental markets, in terms
of participation as well as area transacted. Analysis of the characteristics of households which are
constrained on the supply side of the market reveals that eliminating obstacles to rental market
participation, for example through clanification of rental rights at the village level will allow younger and
more productive households with higher level of agricultural assets but no migration experience to access

land, something that would clearly increase overall productivity.

If, as asserted above, better functioning of rental markets will eﬁhance both productivity and equity, it
would be of great interest to quantify the associated impacts. To do so, we simulate the changes in output
net of vanable production cost that could be realized from better functioning of land markets. We find
that, even without changes in rental rates, realization of all desired transactions would double the share of
producers participating in rental markets to almost 25% and participating producers would increase their
level of agricultural production by almost 70%. Reduction of rental rates by one third would have an even
more dramatic effect; the share of producers participating in rental markets would increase to almost 40%
and the increase in social welfare would amount to five times what is currently realized. Comparing the
social benefits that could be achieved by improved functioning of land rental markets to the gains realized
from administrative reallocation, illustrates the potential importance of rental markets. Unconstrained
rental markets would be associated with a more than nine-fold increase in social benefits with another
tripling of these benefits from reduced rental prices. As the scope for exchanges of land increases with
development of the off-farm economy, higher levels of education, and increased accumulation of non-
farm assets, 1t will be more and more difficult to rely on direct redistribution as the sole means to
maintain an optimal operational land distribution. In this context, measures to improve the functioning of

rental markets could help to increase productivity and ensure that China’s equitable land ownership

distribution will be most efficiently utilized.

The paper is structured as follows: Section two reviews the literature and develops a model and an
estimation strategy to analyze land rental market decisions in a framework with off-farm employment
opportunities, transaction costs, and unobserved agricultural ability. Section three discusses data sources
and provides evidence on descriptive statistics as well as the distribution of agricultural ability across
producers. Section four discusses empirical results by comparing the determinants of admunistrative and
market-based land reallocations, assessing the factors underlying hypothetical market participation, and

quantifying the gains from better functioning of land rental markets. Section five concludes with policy

implications.



2. Background and conceptual model

While the literature has long emphasized the importance of a possible investment disincentive effect
derived from insecure land tenure, relatively less attention has been devoted to the allocative impact of
land tenure arrangements. Focusing on the latter may be important not only because accumulating
empirical evidence suggests that the magnitude of the investment disincentive effect may be small but
also because adjustments through markets are likely to become more important as the rural non-farm
economy develops and households increasingly migrate to urban areas. To do so, we develop a model of
agricultural production and land rarket participation that allows us to derive comparative statics and

hypotheses that can be tested with our data.
2.1 Investment and allocative dimensions of land tenure

We distinguish two main channels through which land redistribution could affect productive efficiency

and household welfare: an investment disincentive effect; and an allocative effect.

According to the investment disincentive effect, which has received by far the greatest attention in the
literature, the scope for continuing redistribution of land is likely to adversely affect investment incentives
because households would not invest m land that might be expropriated after the investment has been
made (Besley 1995). The presence and magnitude of such an effect has been studied in a large literature
on virtually every continent (Soule et al. 2000; Fearnside 2001; Place and Otsuka 2001; Place and Migot-
Adholla 1998; Binswanger et al. 1995; Bruce and Migot-Adholla 1994; Feder and Onchan 1987).
Recently, a number of contributions have explored how land tenure security may affect land-related
investment ir. China (Li et al., 1998; Brandt et al., 2002; Jacoby et al., 2001). The majority of these
studies finds that better definition of land rights does increase producers propensity to invest but that the
magnitude of such investment is quite small. There are two main reasons that might underlie such a
finding. On the one hand, partly due to depressed prices for agricultural output, returns to agricultural
cultivation are currently quite low implying that, even with higher levels of tenure security and the
associated increased returns to investment, it may not be profitable to undertake such investment (Kung
1995). On the other hand, it may be that, with community-based mechanisms to secure property rights to
land-related investments at the local level, the added security provided by formalization of such property
rights may be limited. This would be reinforced by the fact that investment is undertaken mostly on
upland and undeveloped “wasteland” which, by definition, is not subject to redistribution by village
authorities. Such an explanation would be consistent with experience from other countries where, even
though land can not be owned individually, individual property rights to land-related improvements are
universally recognized, very secure, and can be enforced at relatively low cost (Platteau 2000). Although

this does not 1mply that institutions to check village leaders’ abuses of their ability to redistribute land



would not be needed (Huang 1999), it suggests that -in view of villages’ apparent ability to deal with
these issues in a satisfactory manner- focusing attention on the investment-impact of efforts to enhance

the security of property rights alone is unlikely to bring about large increases in productivity.

A second set of concerns revolves around the allocative impact of land redistribution. The underlying
idea is that, in a dynamic economic environment that is characterized by increasing levels of off-farm
employment and rural-urban mugration, transfer rights are likely to become more important in the future
(Carter and Yao 1999a). Therefore, and irrespectively of the ownership distribution of land, efficient
mechanisms to transfer land from less to more efficient producers would become increasingly important
to ensure an efficiency-maximizing operational land distribution. > Admunistrative processes of
reallocation are normally slow, associated with high transaction costs, infrequent, and possibly subject to
bureaucratic inefficiencies and rent-seeking behavior (Johnson 1995). Moreover, even in a closely knit
and purely agrarian economy, it is unlikely that village leaders will be able to observe individual
cultivators’ agricultural ability and allocate land accordingly in a productivity-maximizing way. As a
consequence, administrative means may be ill-suited to respond to the demand for productivity-enhancing
re-allocations of land that is needed with broader economic development. Even though market-based
transactions may not be costless either, 1t would be of great importance to compare the potential of

markets to that of administrative reallocation.

In fact, knowledge about the functioning of these markets and their equity and productivity impacts is
quite limited. Studies indicate that many villagers express a desire for administrative redistribution in
order to re-establish “appropnate” land-labor ratios (Kung and Liu 1997; Kung 2000), suggesting that
there are still many mis-perceptions about the scope for land rental market operation. Partly as a result of
such misperceptions and continuing interventions, rental markets do not function well (Yao 2000). In fact,
it is often noted that renting out of land would be seen by the village leaders as a signal that expropriation

of the land for subsequent reallocation to other villagers would be feasible (Yao, 1996).

2.2 A model of agricultural production and land market participation
Suppose household i is endowed with a vector of household characteristics X (excluding agricultural
ability), endowments of labor l_,, and cultivated land;f, and agricultural production ability @, Assume

that there is no farm labor market but that households have the opportunity to allocate their labor

21t is intuitive and easy to show analytically that, in the presence of large unobserved heterogeneity across producers, martaining an egalitarian
operational distribution of land could be hugely inefficient. Weli-functioning rental markets would, m such a context, be strictly Pareto
improving as the rental received by infra-margimnal households who decide to rent out would be higher than what they could receive from own
cultivation. Effective rental markets would thus help to combine the equity benefits of an egalitanan land ownership distribution with the
effictency advantages of an “optimal” operational distnbution of land.



endowment between farming or. their own plot and non-farming activities at a given wage w(X), and that
there are no restrictions on renting of land. This implies that household incomes can derive from three
sources, farm, off-farm and rental incomes. Let household i’s agricultural production function 1s
characterized as affl",4) where [ represents labor used in agricultural production, and 4,, land used in

agricultural production. To simplify the exposition, we drop the subscript i in the subsequent discussion

Let f satisfy the standard assumptions: f, >0, f, >0, fm“ <0, f,,<0, f,A>O and
f;‘l"fM—f;"A > 0.

[f the land rental market 1s perfect, that is households face a competitively determined rental rate » and
there is no transaction cost associated with renting in and renting out, household i will choose I as well as

A by solving the maximization problem:

Max

o g PaSU A+l —(F = A)r (2

where p is the price of agricultural goods, /° is the amount of time allocated to off-farm labor (=I: -1%),
and all other variables are as defined above. Note also that, for any household, 4, — 4, > 0 implies net

renting out and /_1, — A, < Oimplies net renting in. The optimal choices of /", /°" and 4,” will solve the

first order conditions (FOC) of problem (a), 1.¢.

paifin (l‘"’A'_)zw 1)

pa,fA, 1 4)=r (2)

The interpretation of these FOC is intuitive: Households will choose the amount of labor to be used on
and off-farm, /", 1°", and the amount of area to be cultivated, 4,”, so that the marginal return to labor
equals the wage rate and the marginal return to land equals to the market rental rate. It is, however, more
realistic that rental markets are not perfect, i.e. that renting 1n and renting out land is associated with a
transaction cost, i.e. households renting in land will pay more and those renting out will receive less than
the competitive rental rate ». Without loss of generality we assume the transaction cost to be independent
of the area rented and amount to a fixed amount 7" that has to be incurred equally by those renting in and
renting out. With such transaction costs, households who would have participated in rental markets earlier
will now remain in autarky. The equilibrium conditions for those people who will only cultivate their

endowment and not participate in rental markets are:




Paff," (Ifa’zu):w @)
r_T<paifA([ia’:4-i)<r+T )

These conditions define the existence of two cut-off points in terms of households’ agricultural ability, &
and @, such that households with @, € [a; ; a,] will not participate in land markets. Households with ; <

o; will continue to rent out land with the amount of land rented satisfying the new FOC:

Paf, (i 4) = w ©)

paifA(lia’Ai)=r_T (6)

Similarly, households with ;. a, will continue to rent in land from others and their decision rules follow

their respective modified FOC:
Pa,f'a (4 4)=w )

pa,f (1 4)=r+T ®)

Based on condition (5) — (8), we can derive three propositions (see appendix for a more detailed

derivation).

Proposition 1. The amount of land rented in is strictly increasing in households’ agricultural ability, «,
and strictly decreasing in their land endowment A . To the degree that, in an agrarian economy, land is
the main source of wealth, rental markets would therefore transfer land to “poor but efficient” producers.
To the extent that village leaders do not observe a (or base their reallocation decisions on criteria other

than productive efficiency), we would expect that land rental markets would do so more effectively than

administrative reallocation, something that will be explored in the empirical analysis. -

Proposition 2. Presence of transaction costs drives a wedge between those renting in and those renting out
with any increase in T decreasing ¢ and increasing «,, thereby expanding the range of producers who
remain in autarky, reducing the number of households who participate in rental markets, as well as the
amount of land transacted through rental markets. Compared to the perfect market case this would imply

lower social welfare, with the extent of losses increasing in the dispersion of a across producers.

r-T r+T 4
’ —— where [ ; can be solved from equation (3).

T Ay T A

Q,



Proposition 3. Increases in the exogenously given wage for off-farm employment will increase the
amount of land transacted in rental markets by increasing the amount rented out by households with low
agricultural ability (who join the off-farm labor force) and the amount rented in by those with high-ability
(who specialize 1n agricultural production). This will be associated with a decrease in the equilibrium

rental rate which, in a risk-free environment, will make everybody better off.
2.3 Estimation strategy and methodology

Administrative vs. market-based land reallocation: It has become commonplace 1n the literature to view
markets and admirustrative modes of land 1eallocation as two means to achieve the same goal (e.g.
Lohmar et al. 2001; Carter and Yao 1999b; Liu et al. 1999; Benjamin and Brandt 1999). There has,
however, been comparatively little empirical research on this subject. Our data allow us to perform a
direct companison of the functioning of these two mechanisms, especially the extent to which each of
them enhances efficiency or equity and whether there are any possible trade-offs between these two
objectives. Such trade-offs might arise if strong economies of scale would lead the unfettered operation of
markets to consolidate land whereas administrative reallocation might accomplish the opposite. While the
presence of increasing returns to scale and the resulting tendency towards consolidation has been
mentioned repeatedly in the literature on Chinese agriculture (Fleisher et al. 1992; Zhou 2000), existing
evidence is ambiguous and rarely based on micro data. Benjamin and Brandt (1998) suggest that
reallocation of land could provide large efficiency gains and that some of these gains are realized through
administrative reallocation but they were unable to compare administrative reallocation to market based

reallocation.

To explore this 1ssue, we specify a reduced form regression for receipt of land through reallocation as
well as for participation in land rental markets (either renting in or renting out). Key right hand side
variables included relate to a household’s agricultural productivity, its endowments of land, labor, and
other factors of production, the off-farm opportunities available, and the transaction costs associated with

land rental. Formally, we estimate
Rx= ﬂ0+ﬂ1al+,]/"l+501 + 7T|+£l (9)

where R, 1s a dummy for renting in/out or the actual amount of area rented in/out, @, is household
agricultural ability, X; is the vector of other household characteristics including its land endowment and
its level of agricultural and non-agricultural assets, O; denotes the off-farm opportunities available to
household i, and 7, is a vector of characteristics affecting the transaction cost of land rental (including
rental experience in earlier years and the level of activity of the rental market at the wvillage level). By

replacing R; with a dummy of whether or not land was received through reallocation or the amount of



such land received, we can estimate similar regressions for the other outcome variables of interest as

explained in more detail below.

A parameter of key interest 1s the coefficient # on @, household i’s level of agricultural ability. To the
extent that such ability can not be transferred in markets, we would expect that, holding other factors
constant, # >0, i.e. markets transfer land to producers with higher ability. The vector X includes
household characteristics such as per capita land endowment, the number of members by age group, the
level of agricultural assets, and the age and education of the household head. Note that these will also
affect the wage rate that can be obtained in the market. Even though the history of land reallocation in
China implies that there is less dispersion in per capita land endowments than 1n other countries, we
would expect the coefficient on the land endowment to be negative, implying that land rental markets
transfer land to those with lower levels of endowments. Also, while the amount of agricultural asset
ownership would be irrelevant if markets for such assets were perfect, the existence of imperfections in
these markets, especially with respect to draft animals, is well established (Rosenzweig and Wolpin
1987), leading us to expect that households with higher levels of asset ownership will be more likely to
rent in land. Finally, in line with the literature (e.g. Reardon et al. 2001), we expect that off-farm
opportunities improve with the household’s level of educational attainment, the stock of non-agricultural
fixed assets owned, and with past migration or off-farm job experience. As, in terms of our model, better
off-farm opportunities are equivalent to a higher wage rate, we expect the coefficients on variables that
improve such opportunities to be negative and positive in the renting in and renting out equations,

respectively.

To proxy for availability of off-farm opportunities beyond the household level, we include two village
level variables, namely the share of households whose main source of income is agriculture, and the mean
per capita level of income in the village. Both will, according to our model, increase the amount of land
transacted through rental markets and decrease the equilibrium rental rate. Thus we would expect the
coefficients on these variables to be positive. Also, we include the share of households participating in
rental markets (excluding the household under concern) at the village level as a measure of the transaction
costs faced by potential participants in such markets. The rationale is that in villages where rental is
already practiced, the institutions and norms to facilitate a functioning rental market are already available
and it is likely to be easier for households to obtain information on rental prices and other characteristics
of relevance for such markets. Even though partly endogenous, past participation in rental markets will
allow households to build a reputation and become acquainted with the processes involved. Therefore we

would expect the coefficient to be positive in both renting in and renting out equations.
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To facilitate comparison between administrative and market-based reallocation of land, we repeat the
same equations (excluding parameters relatirig to past involvement in land rental markets) for households’
receipt of land through administrative mechariisms. Unfortunately the data set does not contain sufficient
observations of households who lost land through reallocation, implying that we restrict attention to those

who received land through adminisirative means.

Assessing the potential for market operation and potential obstacles: Changing R, from real to
hypothetical renting decisions (both participation and the desired‘ amount of land transacted) will allow
one to 1dentify characteristics that increase households demand for renting in as well as renting out and at
the same time to identify characteristics common to households whose participation in such markets 1s
constrained. Doing so would help to assess the extent to which markets are currently realizing their
potential, point out measures that could help them to do so more fully, and identify those who are likely to

gain from such better market functioning.

In our model, there are two main factors that drive market participation; one is the exogenous wage rate
and the second one 1s ability. Better functioning of markets (or a reduction in transaction costs) would be
predicted to increase the amount rented out by those with low agricultural ability while increasing the
amount rented in by high ability individuals. Also, to the extent that higher levels of education, a history
of off-farm employment, and possession of mon-agricultural enterprise assets would increase the wage
rate an individual could obtain outside the agricultural sector, we would expect these variables to increase
supply of land to the market and reduce the propensity to rent in land. A second issue with policy
relevance is that the data on desired land rental participation allows one to identify potential factors that
lead to households being constrained. To the extent that these are amenable to policy at the local or

central level, this would have immediate policy implications.

Benefits from increased land market activity: While our model predicts that better functioning of land
markets would enhance overall productivity, empirical evidence on the magnitude of the impact of better
functioning of markets on overall production is needed to assess whether this is an issue of potential
policy relevance. To derive a conservative estimate of the magnitude of such a gain in production, we
predict households’ participation in rental markets under different scenarios (i.e. the actual situation; a
hypothetical unconstrained situation, and a situation with reduced rental rates), assume they rent in the
mean area observed in the sample, and predict production with no other changes in other factors but with
profits re-calculated to adjust for the proportionally higher amount of other inputs used.* Comparing the

amount and value produced under this scenario to the original situation allows one to assess the increase

4 Note that this will yield a conservative estimate as use of the tobit model would imply that, for example, more productive farmers would rent in
a larger area The same would be true 1f households were to make some changes in other factors (e g. by purchasing new equipment)
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in overall production that can be realized through such an exchange. By subtracting the mean rental rate
for paddy land and the cost of other matenal inputs, i.e., fertilizer, seed, pesticide, hired labor, etc., we can
also assess how this net gain is distributed between the different factors of production and thus make

inferences on the welfare impact of such a policy change.’

3. Data and descriptive statistics

Our data combine a specific survey on agricultural production, the history of land endowments and off-
farm participation, and credit access with panel information from the regular SSB household survey for
the same houscholds. They illustrate the rapid evolution of land rental markets and the existence of
considerable rationing on both the supply and the demand side of this market. Derivation of a measure of
agricultural ability, in the form of an efficiency parameter, for producers included in the sample points

towards considerable variation in such ability and thus a scope for land markets to improve productivity.

3.1 Data sources

The data used in the study are from two main sources. One is a household survey conducted by the Rural
Survey Team of China’s State Statistical Bureau (SSB) jointly with the China Center for Economic
Research, the World Bank, and the Umiversity of Wisconsin, in May and June of 2001. This survey
covered 1001 households from 110 willages in three of China’s poorest provinces, namely Guizhou,
western Hunan and Yunnan. These provinces are not only characterized by significant differences in
tenure rules and the length of time for which use rights are assigned but also the extent of out-migration
(Demninger and Jin, 2001). Over and above the variables included in standard multi-purpose household
surveys (household characteristics, exﬁenditures, assets, income sources, and agricultural production), the
survey included detailed information on the initial land endowment and changes therein through
administrative reallocation, land rental markets, and other non-market processes (e.g. inheritance). This
allows us to compare the current importance of these different channels but also to make inferences on the
evolution of these markets in the past. We also obtained information on hypothetical participation in land
rental and sales markets, at the village rental rate, as well as lower or higher prices, in order to identify not
only constraints to land rental market participation but also to assess the possible impact of improved
functioning of land rental markets on agricultural production. The second source of data is a three-year
panel of the SSB’s standard household expenditure survey which, during the 1997 to 1999 period, was
conducted on the same set of households for which the more detailed production data are available. While

the main focus of this survey is on a detailed recording of households’ expenditure, it also provides

% Agam, since a large share of the land rented is actually upland rather than paddy land, use of the rental rate for paddy land is likely to
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information on a wide range of other variables, especially households’ endowment of key assets. An
additional use of these data for our purposes is the derivation of a measure of households’ productive
efficiency, by estimating a fixed effect production function and recovering household fixed effects as

explained in more detail below.
3.2 Descriptive statistics on households’ land market participation

Descriptive statistics on land distribution before and after land realiocation, and before and after real and
desired renting activity, is reported in Table 2 The data indicate that land rental markets have emerged
rapidly over the last years; historical information on land rental market participation indicates that such
markets had been virtually non-existent 5 years ago but are now utilized by almost 10% of households.
With an additional 3% of households receiving land for free, this implies that decentralized exchange of

land has becomie an important element in China’s rural economy.

Levels of actual and desired participation in rental markets vary across provinces; from about 6% in
Guizhou, compared to about 14% in the other two province, a difference that narrows only slightly (to
17% vs 31%) if hypothetical rental is considered. Still, even 1n provinces where land redistribution has
traditionally been the main form of adjusting to population growth, rental is now quantitatively more
important than administrative reallocation as a way to adjust land area to population size. Even in Hunan,
the province where administrative reallocation is the most prevalent in the sample, the area transacted
through rental in 2000 is almost 50% higher than what had been reallocated administratively over the 6-
year period from 1995 to 2001.°

While this points to a high level of renta] market activity, households’ answers to hypothetical questions
on rental market behavior suggest that important barriers to rental market participation persist. Asked
whether they would be willing to rent in land at the going village rental rate (which was obtained
independently from village leaders), more than double of the households who currently rent in land (23%)
indicated that they would be willing to do. With a reduction of rental rates by one third, another 12%
would be willing to do so, bringing the overall share of renting households to 35%. A non-parametric
illustration of the amount of land which producers would be willing to demand from the market, as a

function of owned land, is illustrated in figure |.

This suggests that land reallocation through administrative means and operation of rental markets may not

necessarily be incompatible with each other. Both in terms of quantity of land transacted and the number

overestimate the transfer from the renter to the landlord, thus causing us to underestimate the welfare gan for the former

¢ Only 0.23 mu of arable land was actually rented i on average for the entire sample, compared to 0 69 mu and 1 5 mu that would be willing to
be rented in at current or 1/2 of current rental rate  Hunan has most active real rental market, 22% households in Hunan rented in land m 2000
and 0 57 mu of land on average were rented in. By contrast, only 8% of households 1n Guizhou rented 1n land 1n 2000 and the amount rented in 1s
017 mu.
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of participants, land rental markets have emerged as the main form of land reallocation even in areas
where administrative reallocation is widespread. The fact that Hunan, which experienced the highest
incidence of land reallocation (with 24% of households affected as compared to 0.7% in Guizhou and 3%
in Yunnan), also has the most active rental market suggests that, instead, both may be driven by the same
set of underlying factors, in particular a more active off-farm market. It could also imply that
administrative means are increasingly unable to handle the increased volume of reallocation needed to
ensure optimal use of a village’s land resource. Finally, the fact that rental activity is lowest in Guizhou,
the first province to introduce longer-term property rights to land, suggests that, at least prima facie, land
rental does not depend on improved or better enforceable property rights. All of these hypotheses will be

explored in more detail below.

High levels of demand for renting n land can indicate a generalized scarcity of land at the local level,
rather than the scope for productivity-improving redistribution. To explore this 1ssue, we complement
figures on willingness to rent in with ones on the scope for renting out. Not surprisingly in view of the
fact that some of those renting out may have temporarily migrated out of the village and the sampling
procedures employed,’ we find that the share of “landlords” 1s only about half of that of renters. At the
same time, the data suggest that 14% of households would be willing to rent out land at current rental
prices while another 12% would want to do so with an increase of land rentals by 33%. The fact that the
mean amount of area households would be willing to rent out increases even more (in percentage terms)
than the area they would like to rent in indicates that the low level of transactions observed is not
primarily due to low supply.® In addition to reinforcing the importance of transaction costs, this would
also lead one to expect considerable increases in land rental activity in the future, especially as the non-

agricultural economy develops.
3.3 Determining agricultural ability

A key vanable in our model and in terms of the impact of land markets on efficiency of production is
households’ level of agricultural ability. To recover this variable, we make use of the availability of
household level panel data on production. Let all households use the same Cobb-Douglas technology
represented by the production function

jSl = exp(aj +'al)A/irel [’_/uoz](jite3 (10)

7 To reduce the probability that a household will drop out of the sample, the SSB sample excludes households who are likely to live outside of the
village for a long time This leads to a reduced probability of observing households who rent out land.

£ The mean amount of area households actually rented out or would be willing to rent out would be much bigger if we were able to include those
who rented out all their land and hived outside.
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where ), is agricultural output produced by producer i in village j in year t; 4,,, L,, and K, are land, labor
and capital used by producer 7 in village j in year ¢ to produce output O, and exp(c;+ay), is the efficiency
parameter which has a household- and a village-specific element.’ §, 6, and ;are technology coefficients
common to all producers. Taking logs of both sides of equation (10), adding a time trend and an iid. error
term, and letting ¢ be the log of output, a, /, and & be the log of the mnputs, and @, = @, +¢, we obtain an

estimable equation for production by producer i in village j at time ¢ as follows.
qju = aji +6Ia_/xt + 62 ljtt + 03 kjrt + ¢t + %(l (103.)

Availability of multiple observations per household in the panel allows us to estimate this equation using

household fixed effects.
Gu-9, = Cu-a; + 9(4::-7,,) +G(t-1)+ (g E,) (10b)

where Z is a vector consisting of a, /, k and 0 1s a coefficient vector including 6, 6, and 6;. The composite
efficiency parameter a; can then be recovered for each producer. Obviously, this parameter will include
other unobservable characteristics many of which are village-specific. To purge these, we apply a similar
procedure at the village level which allows us to obtain ¢ which can be used to obtain an estimate of ¢;

for each producer 1n the sample.

A graphical representation of the estimates of ¢, for different provinces is provided in figure 3, with the
normal distribution plotted for purposes of comparison. Note that our model would predict that better
functioning of land rental markets, possibly together with off-farm opportunities, would reduce the
observed dispersion of ability. Indeed, we find that the dispersion of abulity is greatest in Guizhou where
rental markets are least active and smallest in Hunan where both rental and off-farm labor markets are
quite active. Correlation coefficients between « and some of the household charactenstics of interest
suggest that agricultural ability is significantly and positively correlated with education (p = 0.10),
cultivated area (p = 0.10), and farm and non-farm assets (p = 0.18 and p = 0.09, respectively). It is
negatively correlated with past migration by the household head (p = -0.08).

4. Econometric evidence

We find that in our sample, markets transfer land to small but efficient producers in a way that is, as far as
productive efficiency is concerned, superior to administrative reallocation or, with respect to equity, equal

to it . Higher levels of diversification and non-agricultural activity contribute to the development of such

? The latter is likely to be related to infrastructure and market, soil quality, chimate, and other village level charactenistics



markets and removal of other obstacles to their functioning could have a very beneficial impact. An
attempt at quantification of these gains suggests that unconstrained operation of rental markets at current
or reduced rentals would allow for an increase in participation between four- and six-fold, respectively,

with the gains for those producers who participate increasing almost three-fold.
4.1 Comparing market and non-market based adjustments

Table 2 reports the results of comparing the determinants of recerving land through either administrative
mechanisms or through the land rental market. Columns (1) and (4) include resuits of probit and tobit
regressions for administrative reallocation, while the remainder of the columns reports regressions for
land market participation. To account for policy, we include, 1n addition to standard vanables, a dummy
variable indicating whether, according to households’ responses in the community survey, land rental 1s
allowed at the village level (columns 2, 3, 5, and 6). In columns 3 and 6, we further include vanables
referring to past rental market experience, either at the village or the household level, as a proxy for lower
transaction costs (e.g. with respect to information or enforcement of contracts). There are a number of

results of interest.

First, the direction m which land is redistributed, namely from households with higher endowments to
those with lower ones, is very similar between administrative reallocation and land rental. As indicated by
the negative sign and high statistical significance of households’ land endowment in all regressions, both
processes increase the amount of land available to the land-poor. This can allay fears that, for example
due to the presence of economies of scale, liberahzation of land rental markets would lead to land
concentration and leave the poor without access to land. On the contrary, the fact that the coefficient on
per capita land endowment 1s much larger in column (2) than in column (1) suggests that, quite
surprisingly, markets are more effective than admunistrative processes of reallocation in allowimng poor
producers to gain access to land. Comparing this with the tobit regresston suggests that village leaders
transfer larger areas, something that would be in line with the presence of relatively high fixed costs in the

case of administrative reallocation which lead to land being re-allocated 1n larger and lumpy chunks.

A second finding of interest 1s that both markets and admunistrative reallocation transfer land to producers
with higher levels of abulity, thereby promoting productive efficiency. However, and 1n line with our
hypothesis that it 1s more difficult for a “central planner” or village leaders to observe producers’ ability
than for decentralized market processes, both the magmitude and significance of the respective
coefficients suggest that market-based processes are superior to administrative redistribution as concerns
the transfer of land to more efficient producers. For administrative reallocation, the coefficients on
producers’ ability, while positive and significant at the 5% level, are of very low magnitude in the probit

equation (column 1) and insignificant in the tobit equation (column 4). By comparison, for markets,
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coefficients in both the tobit and the probit equations (columns 2, 5, and 3, 6, respectively) are not only

significant at the 1% level but, more importantly, significantly larger than for redistribution.

To interpret the magnitude of the coefficients, we compare the probability of participation between the
least efficient and the most efficient producer in the sample, holding everything else constant. With a
difference of only 3 percentage points, the chance of the most efficient producer receiving land through
reallocation is almost identical to that of the least efficient one. By comparison, the probability of the
most efficient producer receiving land in rental markets is between 24% (column 3) and 33% (column 2)
percentage points higher than that for the least efficient producer. Clearly, if productive use of the
economy’s resources is a concemn, greater reliance on rental markets as compared to central planning at

the village level appears to be a pruden, choice.

Given that admunistration of land rights in China 1s highly decentralized, the extent to which temporary or
permanent transfers are allowed is decided at the village level. To assess whether limitations on the ability
to transact land may affect observed outcomes, we include a dummy for villages where households have
the rights to transfer their land (table 2 columns 2, 3, 5, and 6). Furthermore, we include the share of
households in the village (excluding the household under concern) who engaged 1n land rental 3 years ago
as well as an equally defined dummy for past land rental participation by the household under concern.
While the importance of nghts is self-evident, more active land markets at the village level would indicate
that institutional arrangements to facilitate such exchange (e.g. contract enforcement) are n place and that
barriers to information (e.g. on supply of land and rental prices) that might otherwise impede participation
arc lower.'® We find that all three variables are highly significant and of large magnitude. Granting
transfer rghts to individual households would, at the mean of all other variables, increase the probability
of participating in rental market by between 5 and 9 percentage points (column 3 and 2)." Having one
fourth of the households in the village participate in rental markets would increase the probability of
rental market participation by about 4.5 percentage points while households who had rented land 1n the
past are 20% more likely to be observed renting again in the present. The equations also suggest that both
administrative and market reallocation of land provide land to younger households, something that is
easily explained given that age is easily observable. One notes, however, that markets may do so more
effectively. Land markets also appear to transfer land to those with higher levels of agricultural assets.
Over and above these factors, few of the household level variables included in the regressions are

significant.

1° While past rental market participation 1s partly endogenous, it also indicates that the household has expenience with the processes involved and
had an opportunity to develop a reputation that 1s likely to increase the probabihity of obtaining land in the future.
" Note that the coefficients for the probit regression are margnal effects evaluated at the mean of all other variables
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It has often been noted that, especially in situations where economic distortions or non-economic factors
such as prestige cause households to amass large areas of land which, without these factors, they would
not be able to utilize productively, considering demand without reference to the potential supply of land
wiil be of limuted policy relevance (Binswanger et al. 1995). The truncation of the sample arising from the
fact that some of the households renting out may have migrated out and thus not been present for the
survey is likely to imply lower quality of information which might negatively affect the precision of the
resulting estimates. Table 3 reports the results from estimating identical equations for the households’
participation on the supply side of the rental markets and the area rented out, respectively. In general
terms, we note that in many respects the coefficients are just a mirror image of what is observed for

renting in, suggesting that, 1n the case of China, the importance of such factors is at present quite limited.

First, and in lime with what emerged from the renting-in equations, we find that it 1s indeed households
with higher per capita endowments and lower productive efficiency who tend to rent out land, suggesting
that there seems to be little incentive for accumulation of unproductive land. Second, while most of the
other household composition variables, in particular age and education of the head, are insigmificant, we
note that households with higher levels of agricultural assets are less likely to rent out while those with
higher levels of non-agricultural assets are significantly more likely to rent out their land. This suggests
not only that, but with increasing asset accumulation outside of the agricultural sector, the supply of land

to the rental market is likely to mncrease.

Village level vanables point towards within- rather than across-village rental (as these are just the
households who were found in the village at the time of the survey). While we find a weakly significant
coefficient on per capita income in the village that is consistent with what was observed on the demand
side, we note that a more significant force driving supply of land to the rental market 1s the share of
households 1n the village who denive their main source of livelihood from non-agricultural sources. This
points towards the importance of diversification. The clear indication that diversification of the economic

base 1s conducive to the development of land rental markets could have important policy implications.

Concerning the transaction cost variables introduced eartier, the high significance of the households’ past
rental expenence could imply the existence of an agricultural ladder. At the same time we note that the
transfer nght variable 1s insignificant (though have the right positive sign). This unexpected result could
be due to the data biased problem that we discussed before. Finally, we note that the activity of land
rental markets at the village level has less impact on households’ willingness to supply land to the market.

4.2 Obstacles to market development and their relevance

The results reported above suggest not only that rental markets perform an important function in

transferring land to poor and more productive producers, but also that they are superior to administrative



reallocation of land in transferring land to more productive producers. This makes it of great interest to
explore in more detail the extent to which barriers on either the demand or the supply side might prevent

rental markets from achieving their full potential.

To do so, we use information on houscholds’ desired land rental participation, both at prevailing market
prices as well as at prices that are half of what 15 observed in the market that is available from the survey.
The justification for the latter 1s that better development of off-farm labor markets, as well as
liberalization of gram markets in China both are likely to reduce rental prices. On the one hand,
development of off-farm labor markets would lead a greater share of households with low ability to exit
agriculture, thus increasing the supply of land to the rental market. On the other hand, 1t is quite likely
that liberalization of grain markets would reduce grain prices and thus returns from most of agricultural

cultivation (Huang et al. 2001; Johnson 2000) and thus reduce the equilibrium rental rate.

Figure 1 provides a non-parametric illustration of households’ actual and desired demand for land rental
n mu against their agricultural ability.'” The dotted hmes (at the bottom) refer to observed rentals whereas
the thin line refers to the desired amount of land rental. The figures illustrate that the amount of land
rented increases with households’ ability, although the difference, especially for actually rented land, is
not significant statistically. More importantly, for all but the households with the lowest level of ability,
there is significant rationing in land rental markets in the sense that the desired amount of land rental is
significantly higher than what is actually rented in. Given that the difference increases with ability, the
non-parametric evidence suggests that reducing the level of credit rationing would be associated with

higher levels of overall productivity, a result which we explore below.

Results from repeating the parametric regressions reported earlier with households’ desired rather level of
land rental participation as the dependent variable are reported in table 3. We note that, compared to the
actual operation of rental markets, households’ desired level of rental at current or lower prices would
strengthen the redistributive element inherent in markets by transferring land to those with lower
endowments. At the same time, removal of barriers to the functioning of rental markets, and in particular
a reduction of the equihibrium rental rate, are likely to promote greater efficiency. To give a quantitative
illustration, the difference in predicted rental market participation between the most and the least efficient
producer in the sample would widen by 6 percentage points in the unconstrained case at market prices
(making the most efficient producer 40% more likely to participate in rental markets than the least

efficient one, everything else constant). It would increase by a further 32 percentage points to the most

"2 The graph is based on the results of nonparametric regression or locally weighted least square (Deaton 1999) A biweight kernel with a
bandwidth of 0 5 1s used throughout. Bootstrapped confidence intervals with 2 standard error are added to 1llustrate the significance of differences
between the two measures



efficient producer having a 72% higher chance of land rental market participation than the least efficient

one, in the case of a reduction of the rental rate by one third.

As indicated in columns (3) and (4) of table 4, a reduction in the land rental rate is likely to be associated
with a number of other interesting features. It would contribute to generational change by allowing a
higher share of young households with higher levels of agricultural assets to obtain access to land. Also,
households with past migration experience or with an off-farm job are significantly less likely to rent in
land, suggesting that a mechanism of self-selection is at work whereby households with higher level of
non-agricultural ability who have the chance of doing so will pursue activities in the non-agricultural

sector, thereby giving way to the development of rental markets.

The regression for hypothetical supply of land to the rental market at current prices supports these
conclusions. Companng with the results obtained earlier (table 3), and in line with what had been
observed in the descriptive statistics, we observe not only a large extent of unrealized “desired” rentals
but also a significant difference in the characteristics between those who actually supply land to the
market and those who would like to do so in an unconstrained environment. In addition to confirming the
endowment-equalization and efficiency-enhancing impacts of better functioning of land rental markets as
discussed earlier, we note that households with higher levels of education, past off-farm job experience,

and higher levels of non-farm enterprise assets, are all more likely to supply land to the rental market.

Assessment of the supply response in rental markets leads to three policy implications. First, and most
importantly, by comparing the coefficients between the actual and the hypothetical regression for renting
out, it is possible to identify the characteristics of potential suppliers who are constrained in existing
markets. This suggests that more educated households with off-farm jobs and significant levels of non-
farm assets are most likely to be constrained on the supply side. Although our regressions can not help in
the 1dentification of policies that would make it easier for these households to supply land to the rental
market, further research in this area might be warranted. Second, greater diversification and development
of off-farm labor markets will increase the amount of land transacted in rental markets, thereby allowing
efficient producers with hmited endowments to gain access to greater amounts of land that could, in turn,

also facilitate the establishment of greater farm sizes.

From a policy perspective, it is of particular interest to identify factors that prevent producers from
renting out land. To do so, we identify producers who are participation or area constrained, i.e. who
would like to participate in rental markets (or participate more) but do not actually do so at present. This
illustrates that between 9% and 10% of all producers are supply constrained in this way, a figure that
varies very little across the three provinces. Regressing a dummy for whether or not a household is

constramed in rental markets on a number of variables of potential relevance suggests that households
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with off-farm jobs and higher levels of education are likely to be more constrained. At the village level, a
history of past reallocation increases the probability of households being constrained. This suggests that,
in zddition to raising awareness about the scope of rental markets especially among those households
engaged m the off-farm labor market, 't may be useful for policy-makers at the local level to provide

assurance that renting out will not be taken as a signal for land redistribution.
4.3 Quantifying potential gains from improved functioning of land rental markets

Although results thus far suggest that better development of rental markets is likely to lead to
considerable productivity gains, they fail to provide any indication for the potential magnitude of such
gains To explore this, we provide, in table 5, the expected gam in individual and social benefits based on
predicted participation. rates from the earlier regressions, together with the coefficients from a Cobb-
Douglas production function estimatec on the 2000 data. A number of steps are used to compare the
poential benefits froni iand reallocation as compared to the case of autarky for four different scenarios.
These scenarios are only admimistrative reallocation (column 1 of table 5), only land rentals observed in

reality (column 2}, desired rental at the current and reduced land rental (columns 3 and 4, respectively).

Tte steps mvolved 1t constructing these figures are as follows: First, partictpation m rental markets 1s
pracicted based on a cut-off value of 0.5 1n the respective probit regression (figures are shown in row 2)."
We assume that households above this cut-off will rent in the median value observed in the sample in
order to cbtain 2 conservative estimate of the impact of transferability of land.'* The predicted higher
level of land used, together with a proportional increase in material inputs 1s then entered in the
production function to obtain a predicted level of output (row 4).'* This allows us to obtain the percentage
rerease in production (row 5) as compared to the benchmark without land transfers (row 3). To obtain
the expected nct zase mn production for the whole economy (row 6), it is necessary to multiply the gain in
production per producer with the predicted increase in participation. To transform this ncrease in gross
output mio a net social gain, 1t 1s necessary to subtract the opportunity cost of the resources used. To
obtain a conservative estimate of this gain (row 8), we assume the opportunity cost of land to be given by
the market rental for paddy land'® whereas the cost for other material mputs 1s given by their market rate.
4s a result, we obtain the percentage increase in net social benefit (row 9) as compared to a situation of

aufarky for the scenarios indicated 1n the columns of table 5.

' All rows mentioned here und below refer to table 5

'* According to the regressions, the amount of land rented 1n would be higher than the average and, furthermore, increase m a producer’s level of
zbihity Thus the procedure apphied wall result i a lower bound of the impact of land transfer

" While we let the purchased matenal inputs vary proportionatzly with the size of operational land, we hold labor and draft animal constant

' We use the rental rate for paddy only rather than aggregate land, Based on our data, about 47% rental participating households rented in paddy
tand only or 65% reried both paddy and upland On average, the rental rate for paddy 1s 204 yuan/mu while 1t 1s only 59 yuan/mu for upland
(very few rental 1ates on upland were reported) Note that this 1s a conservative estimate since, as demonstrated in our analysis, it is the less
productive individuals who will be renting out land
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From a substantive point of view, the results demonstrate that all of scenarios increase production but
point towards significant differences in the magnitude of this effect, with the gains from unobstructed
operation of rental markets by far outweighing those that are in reality achieved by administrative
reallocation. With only 4.7% of the producers participating in exchange of land, the increase m output and
gain 1n net social benefit achieved by reallocation are predicted to be significantly lower than what 1s
realized by actual operation of rental markets (from 0.8% to 3.2%). Furthermore, unconstrained operation
of rental markets, i.e. allowing households to obtain their desired level of renting at the current price,
would lead to more than doubling of the net social gain (from 3.2% to 7.2%). Reducing the transaction
costs associated with land markets together with a fall in rental price would not only be associated with a
considerable increase in the rate of participation to 32% of the farming population but also lead to a gain
1n social welfare that 1s more than twenty times larger than what 1s achieved by reallocation. Taken
together, our evidence thus suggests that direct redistribution alone will be less and less adequate as a
means to maintain an optimal operational land distribution and that considerable gains can be achieved by
better functioning of land rental markets. To the extent that village leaders’ prohibition or approval of
these markets does have a clear effect on observed outcomes, as suggested by earlier regressions,
decentralized measures to lnghlight the scope for land transfers could improve rental market functioning,
thereby increasing productivity and ensuring that China’s equitable land ownership distribution will be

most efficiently utilized.

5. Conclusion and policy implications

We started this paper by noting the dearth of empirical investigations of land rental markets i China,
despite the growing importance that such markets are likely to have 1n the future. The results reported

allow us to draw a number of conclusions.

First, even in some of the poorest provinces of China, rental markets have emerged rapidly over the last
decade and are now consistently more important as a means for land redistribution than adminstrative
reallocation.'” Our regressions suggest that both the redistributive and the efficiency-enhancing impact of
land rental markets exceed that of administrative land reallocation and that the role of such markets 1s
likely to increase with diversification of income sources, out-migration, increased levels of education, and
accumulation of capital in non-farm enterprises. Contrary to fears that land rental markets might lead to

accumulation of land in the hands of the rich and powerful, greater emphasis on markets as compared to

' This 1s consistent with the experience from transition economies where, once allowed, rental markets assumed great importance even in
situations where the final ownership status of land was not yet clanfied.
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administrative reallocation would provide greater benefits to poor but efficient producers who have few

alternative opportunities for using their labor endowment.

Although we find that administrative and rental markets work in the same direction, the scope for
administrative reallocation to attain an optimum allocation of land appears to be affected by informational
constraints, In addition, the large number of produces who would be willing to participate in land rental
markets even at current prices but do not do so at this point suggests that there are other barriers which, at
present, prevent China from fully enjoying the benefits that would be associated with unhindered rental
market operation. Graphical representation as well as econometric evidence highlight the scope for
enhancing the operation of such markets and that prohibition by village leaders has a clear effect.
Simulations, based on the production function estimated earlier, allow us to quantify the potential benefits
in terms of producrion. Operation of rental markets at the level desired by households would double the
share of households participating and achieve almost ten times the benefits obtained from administrative
reallocation. Reducing the rental price would lead to further increases in participation and social net

benefits.

Given evidence of a strong impact of titling on land values and land use through improved access to
credit and easier marketability of land (Feder et al. 1986, Carter and Olinto 1996, Alston et al. 1995 and
1996, Lopez 1999), a large literature has focused on land titling as a key land policy mtervention and
aimed to find evidence of an impact of this on credit access. The evidence presented here illustrates that,
even in the absence of full marketability, increasing the transferability of land can lead to sizeable social
benefits. Whether adding full marketability of land could provide additional benefits (as argued by Li,
2002), and/or how these benefits would compare to the possible social cost, can not be answered with our

data but would be in important area for future research.
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Table 1. Descriptive evidence on households’ rental market participation

Total Hunan Guizhou Yunnan
1. Participation in rental markets
Share of households benefiting from redistnbution (1995-2001)  5.4% 22.4% 07% 31%
Share who rented n land 5 years ago (1996) 2.3% 38% 16% 2.7%
Share who rent in land now 9.4% 14.3% 6 1% 13.2%
Share willing to rent in at current rental 22.4% 30.5% 17.1% 28 9%
Share willing to rent 1n at 2/3 of current rental 34.8% 40 5% 29.4% 44.2%
Share renting out land 3.2% 3.8% 4 1% 0.0%
Share willing to rent out land at current rental 13.9% 14 3% 159% 81%
Share willing to rent out land at 3/2 of current rental 25.5% 22.9% 300% 157%
2. Area transacted (mu)
Area change through reallocation (1995 -2001) 0.088 0294 0016 0071
Area actually rented in 0.191 0350 0126 0.204
Area willing to rent in at current rental 0.663 0.904 0.447 1.013
Area willing to rent 1n at 2/3 of current rental 1.509 1576 1.088 2625
Area actually rented out 0055 0060 0072 0.000
Area willing to rent out at current rental 0345 0322 0403 0.230
Area willing to rent out at 3/2 times current rental rate 0.743 0604 0891 0.476
3. Inequality of the land distribution
G before adjustment 03751 03462 03796 03877
Gini after adjustment 03658 03195 03755 03793
G of real operation land 03713 0.3180 0.3871 03724
Gini of desired operation land 03940 03414 04078 03995
Gini of desired operation land at low rental price 03864 03224 03714 04586

Source. own computation from 2001 Household survey
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Table¢ 2: Determinants of receipt of land through administrative vs. marked-based reallocation

Participation dummy (probit) Area received (tobit)
Admin. Market Admin. Market
Per capital arable land endowment -0.006%** -0.085*** -0.050**+ -2.403%** -1.876%** -1.232%*»
(5.29) (4.33) 3.90) (4.23) 4.21) (3.19)
Agrnic Production ability 0003** 0 [22%*+ 0.079%++ 0.948 2.698%+++ 2 009**+*
(2.22) 3.70) (3.30) (1.34) (391 3.39)
Head's age -0 000*** -0 002* -0.002%* -0.0614* -0.042 -0.045*
2.67) (1.78) 237 (2.23) (1.58) (1.83)
Head s education 0.000 -0.001 -0 003 0.115 -0.035 -0.076
(1.33) (0.33) (1.04) (135) (0.44) (1.04)
HH population 14 — 60 years -0.001** -0 009 -0 001 -0 321 -0.127 0.074
(2.21) (0.87) 0.19) (1.35) (0.61) (0.40)
HH population > 60 yezers -0 000 -0.029 -0.005 0.032 -0.611 -0.090
(0.50) (1.46) (0.33) (0 08) (1.48) (0.25)
HH population < 14 years -0.001 -0.007 -0.011 -0.271 -0.109 -0.209
(1.48) (057) (1.15) (0.94) (0.39) (0.81)
Value of draft am & ag assets (log) 0000 0 007** 0 005* 0.030 0.167** 0.136**
(0.54) (1.98) (1.91) (0.40) (2.35) (2.15)
Non-farm assets (log) 0.000 -0.002 -0.006* 0058 -0.051 -0.128*
(0.43) (0.62) (1.89) (0.79) (0.63) (1.73)
Head' has migration experience -0 001 -0.017 -0.002 -0.504 -0.595 -0.335
(0.55) (0.55) 007) (0.79) (0.90) (058)
Head has off-farm job expernence 0 0056* -0.034 -0 018 1.042 -0.676 -0 255
(1.85) (0.88) (0.64) (1.40) (0.78) (0.33)
Village per capita incorne (log)* 0 004*** -0.045* -0 037 1.597%** -0.943 -0.814
(3.46) (170) (1.51) @91 (1.47) (1.36)
Hh depend on agric. in village (%)° 0 000 0.001 0.000 0002 0.009 0.002
(0.52) (0.86) (0.49) (0.14) 0.57) 0.13)
Guizhou dummy -0.074*** -0 116*** -0.024 -5.583 %= -2.415%%= -0.651
(8.02) (4 20) (1.10) 6.19) (4.28) (1.29)
Yunnan dummy -0.005%** -(.060** -0 015 -2.974*** -1.751%* -0.497
(4.59) (2.04) (0.59) 3.99) (2.40) 0.77)
Renting allowed by village leaders 0 090*** 0.048** 2.415%** 1.363*
3 36) 210) 2.81) (1.74)
Share of hhs in village renting 0161%** 3.245%**
(4.28) 3.53)
Household's past renting experience 0.197*** 4.40] %>
(10.99) (9.14)
No of observations 942 902 902 942 902 902
Pseudo-R2 0.41 010 0.38 0.28 0.07 0.23

Robust z statistics 1n parentheses

signi/icant at 10%, ** sigmficant at 5%; *** significant at 1%
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Table 3: Determinants of renting land out

Specification
Participation (probit) Area rented out (tobit)
Per capital land endowment 0.016** 0.016** 1.155%+ 1.139*+
2.22) (2.26) 231) (2.29)
Agnic. Production ability -0.068*** -0.066*** -4.962** -4.801**
(2.92) (2.91) (248) (2.43)
Head's age 0.001 0.001 0.042 0.045
(0.81) (0 82) (0.96) (1.01)
Head's education -0 000 -0.000 -0 060 -0.073
(0 14) (0 29) (0.43) (0.52)
HH population 14 — 60 years -0.003 -0.002 -0.097 -0.092
(0 50) (0.45) (0.25) (0.24)
HH population > 60 years 0.001 0.001 0.041 0.045
(0 09) (0.15) (0.05) (0.06)
HH population < 14 years 0.003 0.002 0.186 0.151
(0.34) (0.26) (0.36) (0.29)
Value of draft ani & ag assets (log) -0.002 -0 002 -0.129 -0.113
(1.45) (1.34) (0.99) 0.87)
Non-farm assets (log) 0.005%*+* 0.005%** 0.389%** 0.370%**
(3.34) (3.20) 297) (2.85)
Head' has migration experience 0.027* 0.028* 1.629 1.650
(1.68) (1.75) (1.42) (1.45)
Head has off-farm job experience 0015 0.013 0.818 0.692
(0.89) (0.78) (0.64) (0.54)
Village per capita income (log) 0.006 0.005 0.396 0254
(0.47) (0.42) (0.35) (0.22)
Share of hhs depending on agric. m village (%) -0.001** -0 001** -0.042* -0.041*
(2.48) (2.50) (1 80) (.77
Renting allowed by village leaders 0.025 0023 2.882 2.777
(124) (1.12) (1.39) (1.37)
Share of hhs in village renting -0.032 -3.048
(0.98) (1.25)
Household's past renting experience 0 031>+ 1.834*
(2 60) (1.81)
No of observations 902 902 902 902
Pseudo-R2 0.14 015 009 0.10

Robust z statistics in parentheses
significant at 10%; ** significant at 5%; *** significant at 1%
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Table 4: Determinants of hypothetical rental decisions

Renting in Renting out
Current village rental Rental reduced by 33% Current village rental
Participation  Area rented Participation ~ Area rented Participation =~ Area rented
Per capita land endowment <0.115%** -1.694 4%+ <0.132%»» -1.910*#* 0.035%+ 0.833%4*
(4.19) 4.11) (4.58) (3.68) (2.22) (2.74)
Agric efficiency 0.134%%* 2.069"*+ 0.239%** 4.027%** -0.095* -1.886**
(2.85) (2.84) (4.03) (4.09) (1.91) (2.34)
Head's age -0.003* -0.037 -0.005** -0.086** 0.001 0.008
(1.88) (1.36) (2.56) (2.33) (0.38) 0.31)
Head's education -0.004 -0.066 -0 005 -0.059 0.009** 0.135*
(0.85) (0.81) (0.85) (0.55) (2.20) (1.68)
HH population 14 — 60 vears -0.014 -0.133 0.003 0.199 -0.003 0.034
(1.00) (0.62) (0.20) (0.69) (0.26) (0.16)
HH population > 60 years -0.040 -0.746* -0.044 -0.827 0.017 0.343
(1.42) (1.7%) (1.34) (1.48) (0.78) (0.83)
HH population < 14 years 0.003 0.185 0.027 0.467 -0.010 -0.175
0.15) (0.65) (1.24) (1.21) (0.64) (0.59)
Value of ag assets (log) 0.016*** 0.276"++ 0.011** 0.273%%» -0.002 -0.015
(3.33) 3.74) (2.06) (2.84) (0.53) 0.21)
Non-farm assets (log) -0.004 -0.019 -0.010 -0.068 0.008* 0.151**
(0.72) (0.23) (1.59) (0.61) (1.92) (1.96)
Head mugr. Experience -0.048 -0.586 -0.134%*» -2.223%* 0.039 0.681
(110) (0.98) (2.62) (2.29) (1.05) (1.03)
Head w. off-farm exp. -0.071 -1.440 -0.083 -2.182* C.136*** 1.923%+*
(1.33) (1.56) (1.24) (1.79) (2.97) (2.62)
Share of hhs depending on agric. -0.026 -0.205 -0.064 -1.091 0.002 -0.101
n village (%) (0.64) 0.34) (1.33) (137 (0.06) (0.16)
Village per capita income (log) 0001 0.012 0.001 0.005 -0.002** -0.038+**
(0.99) (0.75) (0.52) 0.22) (2.55) (2.51)
Guizhou dummy -0.137%#» -2.163*** -0.120%** -1.941** 0.057* 1.201**
(3.57 (3.69) (2.62) (2.47) (1.87) (2.03)
Yunnan dummy -0.062 -0.618 -0.043 0573 0.016 0.424
(1.34) (0.80) (0.72) (0.55) (0.37) (0.49)
Renting allowed by village leaders 0.055 0.898 0.042 0.578 0.011 0.165
(1.30) (1.25) (0.80) (0.63) 0.29) (0.22)
No. of observations 902 902 902 902 902 902
Log-likelihod -449.37 -879.98 -534.35 -1359.65 -343.56 -590.56

Robust z statistics in parentheses

* significant at 10%; ** significant at 5%; *** sigmficant at 1%
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Table 5. Social and individual gains from better functioning rental markets

Reallocation Real renting ~ Desired renting  Desired renting at
at current rental 2/3 of current
price rental price

Actual participation rate 5.6% 10% 23% 35%
Predicted participation rate 4.7% 12.4% 20.6% 32.1%
Benchmark production (yuan) 1807 1663 1824 1772
Production after non-market/market land transfer (yuan) 2577 2588 3125 3462
Individual production gain (%) 42% 56% 7% 95%
Social production gain (%) 2.0% 6.9% 14.7% 31.5%
Net social benefit after rental (yuan)® 17 62 144 348

Net social benefit after rental and material costs (yuan)” 10 41 89 211
Percentage gain in net social benefit (%)" 0.8% 3.2% 7.2% 17.1.0%

“The net benefit would be much bigger if we use the rental rate for aggregated land rather than for paddy only; Based on our data, about
47% rental participating households rented in paddy land only or 65% rented both paddy and upland.
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Figure 1: Demand for rental land as 2 function of per capita land owned
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Figurs 3: Distribution of agricultural ability in different provinces
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Annex 1: Proofs for main propositions
Proposition 1. Among the households who rent out land, the higher their ability, o, the less likely they will rent out.

Alternatively, among households who rent in land, the higher o, the more likely they are to rent in.

Tctal differentiating both sides of (5) or (7) with respect to o (again, i is ignored for notation simplicity), yields:

ol* 0A

P (1% A) PO fpy ot oy ) =0

Total differentiation of both sides, of (6) or (8) with respect to q, yields:

a 0A ol®
s 4)+palfyy—+ f e 7)=0
oa oa

a
From the first equation, we obtain ol Aa ; substituting this into the second equation gives:

_a_é_z Sur S = SuTms _ SueTre = Fatiu
0@ aUsifue S geteg) @~ o))

>0 (AD)

This implies that for all households that participate in rental markets (on either side), the amount of area operated

will increase with ability.

For households renting in, the amount of land rented in is the difference between the amount of operational land and

the land endowment, ie. 4, = A—A4  (A2).

A 04
Total differentiation of both sides of (A2) with respect to o, yields 5 2= a—— > (), implying that for households
(24 a

who rent in land, the amount of land rented in is increasing in agricultural ability. Total differentiation of both sides

in

- %)
of (A2) with respect to A , yield EYi = —1 < 0, implying that for the households that rent in land, the amount of

land rented in is strictly decreasing in land endowment.

For those households that rent out land, the amount of land rented out is the difference between the land endowment

and the land used for self-cultivation, or formally, 4, = A—A (A3). Total differentiation of both sides of (A3)

. .. 04, 04 o
with respect to «, yields 3 = -—5— < 0, which implies that for those houscholds who rent out land, the
a a

amount of land rented out will decrease in agricultural ability. Total differentiation of both sides of (A3) with respect

out

— 0A
to A, yields Yi =1> 0 (for by assumption, individual household’s operational land, A is not constrained by
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mdividual household's endowment), implying that for those households who rent out land, the amount rented out is

strictly increasing in land endowment.

Proposition 2. Presence of transaction costs drives a wedge between those renting in and those renting out with any
increase in T decreasing o and increasing a,, thereby expanding the range of producers who remain in autarky,
reducing the number of households who participate in rental markets, and increasing the amount of land transacted

through rental markets.

Totally differentiating both sides of equation (7) and (8) with respect to T, yields

ol° oA

L
ror P PYagr

pof,

ol 04
and paof . “a—f*'Pan T -1

We obtain ol a/;T from the first equation and substitute it into the second equation, which yields

o4 ~1

o <0 (A4)
T palfufue —(f,)°]

Equation (A4) implies that households that rent ir: will operate less land as the transaction cost increases.

O0A. 0A
Total differentiation of both sides of (A2) with respect to T yields a]’f = 6_T < 0, implying that households that

stil rent in land will rent in less as the transaction cost increases.
Totally differentiating both sides of equation (5) and (6) with respect to T and rearranging terms yields:

o4 _ 1
0T palfyufe —(f )]

>0 (AS)

Equation (AS) implies that households in the renting in pool will operate less land as the transaction cost increases.

Oy o4 < 0, which implies that
=—— , whic ies
aT T e

households who still rent out land will rent out less as the transaction cost increases.

Total differentiation of both sides of (A3) with respect to T, yields
[For households who continue to rent in, the optimal operational land holding can be obtained from equation (7) and

(8)as 4, = A (a, p,7,T,w). Setting 4, to A, , yields the identity

4,=A4(a, p,r,T,w) (A6)
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— 04 0A. —
Totally differentiating both sides, yields, d4, = a—'d o, + idT =0 (for d4, =0)
a,

; or
o,
oa

that as the transaction costs increase more households would change from renting in land to autarky.

Similarly for the households that continue to rent out land, and based on (5) and (6), we can derive the following

proposition:
04,
da, 9T 04, o4, o
7 % <0 (A8) (for Y. > 0 from (A1) and T3 > 0 from (AS)), implying
oa

that, as transaction costs increase, more households would change from renting out to autarky.

Proposition 3. Increases in the exogenously given wage for off-farm employment will increase the amount of land
transacted in rental markets by increasing the amount rented out by households with low agricultural ability (who
join the off-farm labor force) and the amount rented in by those with high-ability (who specialize in agricultural
production). This will be associated with a decrease in the equilibrium rental rate which, in a risk-free environment,

will make everybody better off.

Without loss of generality, we assume that only the households that originally rented land out will take advantage of
the increased off-farm opportunities. Those who rented in land originally will continue to rent in land and their off-
farm opportunities are assumed to remain the same as before. In other words, households who rented out land
before will face wage increase while those who rented in land before will face the same wage with the increase of

the overall off-farm opportunities.

For those households who rented out land, we take the derivative of both sides of equation (5) or equation (6) with

respect to w, yield

ol° 0A
e

ol* 0A
pcy-,““ E*‘p@rfu gw—:.o

Obtain al%w from the second equation and substitute it into the first equation, resulting in
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A _ Jar
oW pal(f.) ~ fop fua]

<0 (A9)

which implies that households who rented out land will use even less endowment for self-cultivation

— 04 04
andd,, =A-4=>—"2= e > 0, implying that amount of land rented out by individual household is

ow

increasing in its off-farm opportunity and , as a consequence, aggregate supply of land increases.

If we also assume that off-farm opportunities will not affect those households that originally rented in, greater

supply of land due to increases in the wage rate will lead to a decrease in rental rate. To show this informally, let
a, =a, (.., ,p,w",r*,T) be the aggregate rent-in curve, and let a,,, =a,, (@, ,...a,, p,w™ ,r*,T) be
the aggregate rent-out curve. At equilibrium, set amount of land rented in equals the amoun: of land rented out, or

a, (.., p,w" r*T=a_(a,.a, p,w" r*T) (A10)

Total differentiating both sides of (A10) by allowing r* and w* to vary, yields:

aaaul
oa oa oa dar*
‘ ’: dr* = ";‘: dr*+—2% dw™ , rearrange terms, we will have — = ow (A1)
ar ar aW dW aam - aaou(
or* or*
o4 Oa oa
It is easy to show that the sign of (All) is negative. We know —24>0=>—2 >0, —2 <0, and
ow ow or*
ca

_‘Jil- > 0, and we just showed that the equilibrium rental rate falls as the off-farm opportunities increase.

[4

To show the aggregate rent-in and rent-out curve graphically, we will have:

r a;,,dd
-
/ (due to increase in off-farm opportunities)

"‘ a‘nﬂew

l \ ) /

r* ~

O new
/ \ Qout Aout
a"'. aoll'
L] *
a > a
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Again, as the off-farm opportunities increases, the equilibrium rental rate falls while the amount of land transacted in

the market increases.
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