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Land Rental Market Reforms: Can They Increase
Outmigration From Agriculture?

Evidence From a Quantitative Model

Abstract

Recent econometric work suggests that there is a positive link between the development
of land rental markets and the migration of workers out of agriculture in the developing
world. I investigate this claim using a two-sector model of structural transformation that
takes into account the well-known inverse relationship between farm size and farm pro-
ductivity. The model studies how the allocation of employment between agricultural and
non-agricultural activities is affected by the presence of transaction costs in the land rental
market, as well as by the initial distribution of land ownership. Theoretically, a reduction in
transaction costs induces outmigration from agriculture if agricultural prices are sufficiently
flexible, while rigid agricultural prices may lead to the reverse phenomenon of immigration
in agriculture. Practically, the model predicts that for most of the countries tested, a reduc-
tion in transaction costs causes little labor movement between sectors. This is equally true
concerning the effect of a land redistribution. In spite of this, these reforms are found to
increase substantially the production efficiency and welfare of farmers. These results suggest
that the main benefit of stimulating land rentals is not in fostering structural transformation,
but in improving the livelihoods of farmers.

JEL classification: O11, 013, 014, 041, Q15.
Keywords: structural transformation, agriculture, land rental markets, land reform, transac-

tion costs.



1 Introduction

In the twentieth century, most land reforms redistributed land from large landowners to small
farmers by administrative decision. Land owned above a legislated ceiling would be seized by a
land authority and later divested to the farmers targeted by the reform (Eastwood et al. (2010)).
These administrative tools came to be criticized for their coercive nature, creating a climate of
insecure property rights for large landholders, and prohibiting land rentals and sales to avoid
reconcentration of land operation and ownership. New designs of land reforms were proposed
by the start of the 1990s, with an emphasis on voluntary, market-based transfers of land between
buyers and sellers (Deininger and Binswanger (1999), Deininger (1999), Sadoulet et al. (2001)).
This reconceptualization of land policy insisted that land reforms were to enhance the functioning
of the land markets, and not to inhibit them. The prohibition of land rentals and sales would
be abolished, and land titling would increase the security and volume of transactions on the
market. While there is still dissension as to whether land markets are an effective tool to reduce
poverty! (Borras (2003), Bobrow-Strain (2004), Lahiff et al. (2007)), the equity and efficiency
effects of land markets have been the subject of much of the recent research in agricultural
economics (Deininger and Feder (2001), Otsuka (2007), Holden and Otsuka (2014)).

With the increased awareness of the potential of land markets to improve efficiency of
agricultural production, another strand of research has questioned their potential to increase labor
mobility: can land markets contribute to the reallocation of labor out of agriculture? Indeed,
the reallocation of labor to non-agricultural activities has long been seen as an important source
of aggregate productivity and growth (Syrquin (1988)), given the existence of a large gap in
labor productivity between agriculture and non-agriculture in the developing world (Gollin
et al. (2013)). In addition, employment outside agriculture is an important means of income
diversification for rural households (Ellis (1998)).

The recent literature has claimed that a better functioning of the land market, in particular
with respect to the diverse transaction costs that currently exists, would free labor from the

agricultural sector and allow more individuals to work in off-farm occupations, or to migrate to



urban centers. For example Deininger et al. (2014) find that the distribution of land certificates
increases the supply of off-farm labor from Chinese households, without affecting their chances
to exit agriculture. A higher risk of expropriation however significantly decreases the odds that
the household will quit agriculture. Kung (2002) notes that land rental transactions and off-farm
employment have been rising hand-in-hand in Chinese provinces. Kung argues however that the
sense of causality is from the labor market to the land market. A dramatic increase of off-farm
activities caused by a large earning gap encourages farmers to rent out their land on the market.
In Sub-Saharan Africa, Deininger et al. (2017) argue that ’land sales may allow households who
want to move into the non-agricultural economy to mobilize the equity that will help them to
exploit profitable opportunities (..)”. In Mexico, de Janvry et al. (2015) show that the land reform
of 1993-2006, that ended the obligation of land use to secure land assignment and replaced it
with land certificates, had the effect of increasing outmigration from agrarian communities.

This topic however has received little attention on the theoretical side. Deininger and Jin
(2005) present a simple model of land rental market with off-farm opportunities and show that
a reduction in transaction costs improves welfare and rental market activity. Deininger and
Jin also conjecture that a reduction in transaction costs in the land rental market will help the
non-agricultural sector to grow, even though this idea is not formalized in the model. Chernina
et al. (2014) build a model of migration where migrants must finance the setup costs of migration
by selling their lands and other immobile assets. They show that a greater liquidity on the land
market prompts more people to sell their assets and to migrate. They also show that greater land
tenure security increases temporary migration without affecting permanent migration. However,
the model does not explicitly include a land rental or sales market, nor an explicit choice of
sectoral occupation.

My paper asks: what labor movement can be expected from a reduction in transaction costs in
the land rental market? Specifically, the central question is: following a reduction in transaction
costs in the land rental market, will the increased land rental activity induce farmers to move
out of agriculture? A closely related question is: can a redistribution of land motivate farmers

to move out of agriculture? To the best of my knowledge, this paper is the first to study these



questions in a theoretical framework.

Recently, two papers have had close research topics to my own:
— Iscan (2018) studies the effect of land redistribution on structural change in Japan, South
Korea, and Taiwan in the post WWII period. Iscan finds that land redistributions toward small
landholders were responsible for half of the reallocation of labor out of agriculture, had substantial
impact on agricultural productivity but a moderate impact on income per capita. Although my
paper studies the impact of land redistributions, it is not focused on land redistributions per
se but on land rental market mechanisms. That is, I study the impact of transaction costs that
prevent farmers to rent land in or out. As a result, the theoretical focus is different, and many
hypotheses differ. While my paper does not posit asymmetric information between landlords
and tenants, my paper treats the distribution of landlords and tenants as endogenous, introduces
transaction costs and assumes an unequal distribution of land even among tenants. The land
redistribution mechanism that I study is also different since it is based on a Pareto law. Like
Iscan, my results suggest that land redistribution substantially increase agricultural productivity.
However, in contrast to Iscan’s results, I find this reform to have a small and ambiguous impact
on labor reallocation out of agriculture.
— Chen et al. (2021) study the impact of land rentals on agricultural efficiency in Ethiopia, using
both a theoretical model and a difference-in-difference empirical strategy. They find that land
rentals have a substantial impact on agricultural efficiency via the reallocation of land to more
productive farms. While Chen et al. are focused solely on the consequences of rental market
activity within the agricultural sector, my paper is focused on the link between rental market
activity and the sectoral allocation of labor between agriculture and non-agriculture. In modeling,
unlike Chen et al., I do not assume the existence of an unknown and heterogeneous component
of productivity across farms. In my paper, differences in productivity across farms are solely the
result of market imperfections and land endowment. Despite these differences, our quantitative
results coincide in that we both conclude that improvements in the land rental market have a
substantial and positive effect on agricultural productivity.

The main idea of the present paper is to study land reforms, either through an improvement



in the land rental market or through a redistribution of land, in the context of imperfections in
the land and labor markets. Indeed, a large body of evidence has shown that land and labor
markets are largely dysfunctional in the developing world (Deininger and Feder (2001), Otsuka
(2007), Eastwood et al. (2010)). As a result, there is a presumption that large farms are inefficient
compared to small farms and that redistributing land to small landholders will improve efficiency
(ibid.). Part of the explanation lies in the low mechanization of agriculture in developing countries
(Sheahan and Barrett (2017), Aryal et al. (2021)), and therefore economies of scale that come
along the use of increasingly sophisticated and lumpy equipments are likely to be limited. Rather,
the family farm theory of agriculture holds the view that high supervision costs of hired labor
limit the extent of the efficient production unit to the family farm (Binswanger and Rosenzweig
(1986), Eastwood et al. (2010)). In line with this view, my paper constructs a model where
smaller farms are endogenously more productive than larger farms because larger farms, facing
the supervision costs of hired labor, cannot adjust their labor input to the optimal level.

The model is designed to take into account the most salient features of traditional agriculture.
First, the production technology is assumed to have constant returns to scale given the limited
availability of mechanized equipment. Second, and central to the family farm theory, hired labor
is more costly than family labor due to supervision and search costs. Third, the land rental
market is subject to transaction costs, implying that some farmers optimally choose to remain in
autarky. Fourth, land ownership is skewed, as I assume in this paper that the distribution of land
is given by a Pareto law.

The model generates endogenously several classes of farmers and farm sizes depending on
the initial land-labor ratio endowed to the farming household. It therefore builds on previous
work by Feder (1985), Eswaran and Kotwal (1986) and Kevane (1996) in assuming that optimal
farm size is the result of market imperfections®. In the model, market imperfections in the labor
and land markets generate the well documented inverse relationship between farm size and
land productivity (for a review of the literature see Eastwood et al. (2010) and Gollin (2019)).
Although many other market failures have been documented in traditional agriculture, a minimum

of two market imperfections are required to explain inefficient behavior in a setting of constant



returns to scale in production (Kevane (1996)). I assume failures to occur in the labor and land
markets, ignoring possible failures in the credit market to preserve conceptual clarity.

For the sake of intuition, the effect of a reduction in transaction costs in the land rental market
is first studied in partial equilibrium, with constant agricultural prices. Then agricultural prices
are endogenized in a general equilibrium two-sector model.

When agricultural prices are held constant, a clear picture emerges: a reduction in transaction
costs increases land rental activity, which in turn creates a movement of labor out of non-
agriculture and into agriculture. Lower transaction costs enable previously autarkic farmers to
rent out their land to poorly endowed farmers, inducing them to increase their supply of work on
the farm. When agricultural prices are allowed to move, a reduction in transaction costs creates
additional agricultural production leading the way for a decrease in agricultural prices. This
decrease in agricultural prices mitigates the partial equilibrium effect by inducing workers to
move out of agriculture.

If instead of a reduction in transaction costs, a redistribution of land is chosen, then the
expected direction of labor movement is more complex. In partial equilibrium, it can be summa-
rized as follows: when staged from an initially very unequal distribution, a land redistribution
induces workers to move out of agriculture, but when staged from an initially more equal
distribution, a land redistribution induces workers to move in agriculture.

After having discussed the theoretical results, the model is calibrated to assess the relative
importance of partial and general equilibrium effects. That is, I conduct a policy experiment
whereby the model is first calibrated to match the current economic situation of 14 countries. I
then simulate the effect of a reduction in transaction costs and a redistribution of land on key
variables such as agricultural employment and agricultural production efficiency. My results
suggest that these land reforms have a small impact on labor reallocation out of agriculture,
except in countries with a highly dysfunctional land rental market. Importantly, no clear pattern
emerges for the direction of labor reallocation, as some countries experience a decrease in
agricultural employment while others experience an increase. This finding contradicts much

of the existing literature that takes as granted the link between land reforms and a growing



non-agricultural sector. However, in line with the literature, these reforms are found to contribute
significantly to the efficiency of agricultural production and to increase the welfare of farmers
substantially.

Since my results predict an important increase in welfare, I conclude the analysis by simulat-
ing the impact of these reforms on income inequality, to see if the predicted increase in welfare
is likely to be spread across the population of farmers. In most cases, a reduction in transaction
costs in the land rental market causes inequality to increase, especially when the transaction
costs are fully eliminated. On the other hand, land redistributions induce a substantial reduction
in inequality in the poorest countries.

To sum up, the paper’s key contribution in is developing and applying a theoretical framework
of the link between land reforms and labor allocation between agricultural and non-agricultural
activities. In disagreement with the existing literature, I find limited evidence that either a
reduction in transaction costs in the land rental market or a redistribution of land might cause
a large migration of labor out of agriculture. However, confirming previous findings, I find
evidence that these land reforms substantially increase agricultural efficiency and the living
conditions of farmers. As an additional contribution, I also study the consequences of land
reforms for income inequality and find that a redistribution of land is more likely to decrease
income inequality compared to a reduction in transaction costs.

The remainder of this paper is as follows. Section 2 describes the model and solves it in
a partial equilibrium setting. Section 3 extends the model to a general equilibrium setting in
which agricultural prices are endogenized. Section 4 calibrates the model to assess the relative
importance of partial and general equilibrium effects. Section 5 studies the effect of land reforms

on inequality. Section 6 concludes.

2 Partial equilibrium

In this section the agricultural sector is studied in isolation from the rest of the economy, with

output and input prices being treated as exogenous.



2.1 The economic problem faced by farmers

Consider a continuum of farmer families of mass one, each having an endowment of one unit
of labor, and indexed by the letter i. There is no leisure time and labor is supplied inelastically.
Each family seeks to maximize its income /; by choosing the appropriate quantity of labor (LZA),
land (Sf‘) and capital (K;) to use on the farm. The family can use its own labor either on the farm
or seek for employment outside the farm. I assume for simplicity that supervision and/or search
costs for hired labor are such as to prevent each family from hiring any labor at all. With this
assumption, on-farm labor can only come from within the family. Another consequence is that
off-farm employment is identified with manufacturing and services employment since no hiring
in agriculture can occur.

Each family is endowed with some land S ;, can use this land on the farm, and can additionally
either rent in or rent out land without limitation. However, legal restrictions of tenancy and
other policies favoring tenants translate into transaction costs for farmers that are willing to
rent out their land. These transaction costs are to be understood in a broad sense. If property
rights are insecure because no formal titling process has been carried out, a landlord will fear
that the tenant might claim possession of the land after a long tenancy period or might force the
landlord to rent on favorable conditions. The transaction costs are then the landlord’s various
efforts to preserve his\her property rights during tenancy?. If governments are active in the land
markets, the transaction costs might stand for tenancy regulations such as prohibition of land rent
or sales, restrictions on the rental price, restrictions on the duration of rental contracts, and so on.
They might also represent search costs. By assumption, these costs involve a loss for landlords
that rent land out, but do not affect tenants that rent land in. This assumption is without loss of
generality because the demand for land in this model is perfectly elastic, and so the burden of
transaction costs must weigh on the people that supply land to the market.

Finally, each family chooses freely the amount of capital it wants to use on its farm, and the
distribution of capital ownership among families is irrelevant here. The two market failures of
this model can be summarized as follows:

H1: Hiring labor on-farm is not profitable in any circumstance.



H2: Landowners that are willing to rent out their land face transaction costs.
Specifying further the model, the next assumptions are simply a trade-off between realism and
tractability:
H3: Agricultural technology is identical across families and is Cobb-Douglas with constant
returns to scale.
H4: Land is distributed across families according to a Pareto distribution of type 1.
Using H1-H3, the maximization problem facing each family of farmers i can be described as
follows:
L?’LE),?}?S?S{,K[_ Li=paY+wLl?+q@0S°-SH-px K
st Y= AIH S KT,
1>LY+ L7, (1
ST+8;>8%+8%,

0<6<1,

where p, denotes the price of agricultural output, Y# denotes agricultural output and A is total
factor productivity; L refers to on-farm labor use and L? refers to off-farm employment; S¢ is
on-farm land use and § 1.0, S refer to respectively land rented out and rented in; w is the wage
rate for off-farm labor and ¢ is the land rental rate; K; is on-farm capital use and py is the price
of one unit of capital goods. In this paper, I assume that capital goods fully depreciate after use
and thus are not distinct from intermediate inputs. K; therefore includes tractors, harvesters, and
buildings as well as fertilizers and seeds. 6 represents the extent of proportional transaction costs
faced by farmers that rent land out. If 8 reaches one, the land rental market operates perfectly. If
6 reaches zero, the transaction costs are so high as to offset any revenue derived from renting out
land. An increase in 6 is associated with a decrease in proportional transaction costs in the land
rental market. I will refer to proportional transaction costs as simply transaction costs for short.

Each farmer family is endowed with one unit of labor so that family i is endowed with the
land-labor ratio s; = §;; the distribution of the endowed land-labor ratio is the same as the

distribution of the land endowment. H4 then implies that the proportion of families endowed



with a land-labor ratio less than s; is the following:

0
F(s,-):l—(ES—T) . 6> 1. )
1) Si

Where S 7 is the total supply of land (and equals the aggregate land-labor ratio), and ¢ is the shape
parameter. This parametrization of the Pareto law is meant to ensure that redistributing land
does not increase the total supply of land. Increasing 6 keeps the total supply of land unchanged
while making the distribution of land more egalitarian. Since the minimum land-labor ratio of
the distribution is s, = %S 7, Increasing ¢ also raises the endowment of the poorest family.
Throughout this paper, I will refer to an increase of ¢ as a “land redistribution”. Importantly,
since this is an exogenous parameter, no information is given on the precise way in which such
land redistribution is to occur. Spontaneously, one could think of a state-led redistribution in
which the land would have to be surrendered to a land authority and then redistributed to poor
farmers. But it could also be achieved through market-based subsidized transfers, as long as such
transfers redistribute land in a more egalitarian manner (i.e., reducing the Gini index of land
ownership). This is an important point because the typical operation of the land sales market
does not produce such results. Absent government interventions to subsidize the purchase of
land for the poor, most sales of land occur among big landowners or among small ones, so that
land inequality does not naturally diminishes over time*. This comment on the how of land
redistribution is also a warning that the present paper is not meant to settle the debate between the
merits of state-led versus market-led land redistributions® (see e.g., Deininger and Binswanger

(1999), Deininger (1999), and Sadoulet et al. (2001) for the market approach and Borras (2003),

Bobrow-Strain (2004), and Lahiff et al. (2007) for its critique).

2.2 Classes of farmers

The configuration described above gives rise to two types of market equilibrium: a fully autarkic

equilibrium and an equilibrium with three classes of farmers. Consider s; = g% This is the

efficient land-labor ratio under the Cobb-Douglas technology described in (1). That is, it is the
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land-labor ratio that every farmer would choose in the absence of any market imperfections.
Consider also s, = %S 7, the minimum land-labor ratio a family can possibly be endowed with.

If s,, > 51, every family has an endowed land-labor ratio higher than the efficient land-labor
ratio. Families are then faced with two possibilities to decrease their endowed land-labor ratio:
to hire labor on the farm, or to rent land out to other smaller farms. One of these solutions, hiring
labor, is excluded by assuming that it is too costly to supervise labor on the farm. The only
remaining choice is for these families to rent out land on the market. There are families willing
to rent out, but there are no families willing to rent in. As a result, there cannot be any exchange
on the land rental market. Besides, no family is willing to employ part of its labor outside the
farm. Thus, there is no off-farm employment, and the total labor force is employed in agriculture.
This is the full autarky equilibrium.

If 5,, < s1, the land rental market can emerge, and some families will be willing to employ
labor outside the farm. In what follows, any reference to classes of farmers means that the
assumption s,, < s implicitly holds. In this setting, each family i belongs to a unique class of
farmers® depending on its initial endowment s; of land per family labor. A family of farmers
having an endowment lower than s; is compelled to attain this efficient ratio by renting land in,
and by sending labor to off-farm occupations. Therefore, the first class of farmers, those that
have an initial endowment lower than s, are tenants and part-time farmers. I will name this
class of farmers as tenants for short.

Now, if the family starts with an endowment s; > s;, in the absence of transaction costs it
will rent out land to decrease the input ratio to the efficient level. But because of the presence of
transaction costs in the land rental market, this gives rise to two additional classes of farmers.

First, there are farmers who do not find it profitable to rent out land because of transactions
costs, even though this would allow them to reach the efficient ratio s,. These farmers participate
neither in the labor market nor in the land market. I will name this class autarkic farmers.
Strictly speaking, autarky is meant only in the labor and land markets, since these farmers can
still sell their production to other families and buy capital goods. These farmers have an initial

atf

endowment s; with s; < s; < s, and s, = 510" @ .
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Second, families with endowments higher than s, will find it profitable to bear the transaction
costs of the land market and will rent out land. This is because the marginal productivity of the
land operated on the family farm has become too small. These families rent out land up to the
point of reaching the ratio s,, at which no further renting is profitable. Given this feature, I will
name these farmers landlords. Like the autarkic farmers, landlords do not participate in the
labor market since every unit of labor is more profitable to use on the farm.

One immediate and simple insight is that the size of the autarkic class depends upon the
extent of transaction costs: if # diminishes, then s, rises and more and more farmers belong to
the autarkic class. If the transaction costs disappear (6 = 1), then the autarkic class disappear and

only landlords and tenants remain. Let me now give details on the behavior of each class in turn.

2.2.1 Tenants

The central feature of tenants is that returns to scale are constant within this class. The produc-
tivity of land is the same for all tenants and there is no optimal farm size. Consequently, the
class of tenants can be treated as one unique farm where all tenants work. Tenants adjust their

land-labor ratio to s; and produce efficiently.

Ifsi<s1:§§,
l-a B 1— _ 1-a-B
v =a(?) (‘3) (Lﬂ) 7 3)
a q Pk
St Bw
—l:——: . 4
L4 agq 51 )
L°=1-1; S'=s%-5,. 5)

1

Given that tenants face constant returns to scale, their equilibrium profits must be zero. This in

turn imposes a constraint on the equilibrium land rent:

g=5(2) (ﬂ)ﬁ (Apo)? . ©)
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Any other value of the land rent would lead to either an infinite demand for land or no demand at
all. Because the full autarky equilibrium has been dismissed, this equality must hold. It proves,
as claimed before, that the demand for land is perfectly elastic. In turn, a perfectly elastic demand
means that tenants cannot pay the transaction costs of the rental market. If, for instance, tenants
were to be taxed on their land rentals, the land rent g would fully adjust downward so that the

real burden of the tax would eventually be paid by landlords.

2.2.2 Autarkic farmers

Autarkic farmers are endowed with a land-labor ratio higher than s; and produce inefficiently
since they do not adjust their land-labor ratio downward. This inefficiency grows with the size of
the land endowment, which translates into a lower land productivity for bigger farms. This class
therefore exhibits the well-known inverse relationship between land productivity and farm size.

atf

Ifsi<s;i<s,=s56 "=,

1-(a+p)

—(a+ 1- - atp B
Y! = A(pad) = (%) S, (7
K
Lr=1; S*=5,, 8)
o0y’ YA
%w, with 3= - )

2.2.3 Landlords

Landlords are constrained by the size of their labor endowment. Given a labor endowment of 1,
there is a unique optimal farm size (i.e., a value of $#) that maximizes profits. Given that the
labor endowment is assumed constant across families, every landlord chooses the same farm
size and produces the same quantity. However, given that the endowment of land differs across
landlord families, the amount of land rented out differs. Landlords adjust their land-labor ratio to

s> and produce inefficiently.
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2.2.4 The inverse relationship between farm size and land productivity

Until now, I have shown that there is an inverse relationship between farm size and land produc-

tivity in the class of autarkic farmers. But this relationship also holds across classes. Put simply,

Tenants Autarkic farmers Landlords
Vi > i > Vi ’ (13)

A
where y; = g—A Smaller farms (tenants) have higher land productivity because they can adjust
optimally the land-labor ratio. On the contrary, autarkic farmers and landlords are always labor
constrained’. Note that the class of autarkic farmers is the only class where land productivity

varies with land endowment; tenants and landlords each have a unique land productivity.

2.3 The behavior of aggregate variables

Using distribution (2), it is possible to solve for the aggregate level of production, labor used in
agriculture and outside of agriculture.

2.3.1 Aggregate labor and land rental

I denote by S © the aggregate level of land rented out, which in equilibrium must be equal to
S, the aggregate level of land rented in. L* is the aggregate level of agricultural employment
and LY is the aggregate level of off-farm employment (here identified with manufacturing and

services employment, named non-agriculture for short). LY is equal to the total supply of labor 1
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minus agricultural employment L.

°° =187\
$O= | SCdF(s)= - [To= 2L gD 14
f P AF(s) = | — . (14)
00 o
LA:f L} dF(s;) = Sr_ L (015 (1—9%5—“) (15)
Sm ! S1 0—1 0 S1
LY = f LPdF(s)=1-1" (16)

Some noticeable results emerge at this stage. They are summarized in Proposition 1 below. The
proofs for this proposition, as well as for Proposition 2, 3 and 4 infra are to be found in Appendix

A.

Proposition 1 In the partial equilibrium setting of (H1-H4) where agricultural prices (pa) and
intermediate input prices (w, pg) are exogenous variables, the following results hold.
(a) A decrease in transaction costs in the land rental market creates a movement of labor out of
non-agriculture and into agriculture:

oLA oLN

(b) Provided S 1 < sy, the efficient, maximum level of agricultural employment can be achieved
in three different ways: if there are no transaction costs in the land rental market, if there is a
perfectly equal distribution of land ownership, if there is a perfectly unequal distribution of land
ownership.

. . . St
lim L = lim LA = lim [#A = —.
0—1 d—00 o—1 S1

(18)

In partial equilibrium, a better functioning of the land rental market should lead us to expect more
labor in agriculture, and not /ess. As to the effect of land redistribution on labor, Proposition
1 part b) sets a clear message: unequal land distribution does not necessarily mean inefficient
allocation. In fact, both perfectly equal and perfectly unequal land distributions lead to an
efficient outcome, which means that land redistributing policies can lower efficiency if starting

from a very unequal distribution. This is an important result since the initial theoretical work of
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Eswaran and Kotwal on land redistribution did not find such ambiguity, but instead concluded
that land redistribution was to be unambiguously efficient®. The efficient level of agricultural
employment, in turn, coincides with the maximum level of agricultural employment over the
domain (6, 9) € [0, 1] X (1, 00). In part b), the hypothesis S < s; is needed in the computation
of (P_}rg L#, where it can be interpreted as follows: gl_)rg Sm = St < s1. That is, the full autarky
equilibrium is dismissed for all values of ¢ but can be reached (if S 7 = s;) in the limiting case of
a perfectly equal land distribution.

I plotted the aggregate level of land rented as a proportion of the total land supply in Figure
1. As expected in panel (a), an increase of /—a decrease in transaction costs—increases the

share of land rented. This same effect can be obtained by increasing inequality, and panel (b)

shows that perfect equality and perfect inequality coincide with respectively 0% and 100% of

1

land rented. In this panel, the shape parameter 6 has been replaced by the Gini index G5 = 55

so that the graph can span the full spectrum of inequality.

Figure 1 here (two-column fitting).

In Figure 2, panels (a) to (f) illustrate the allocation of labor between different classes of
farmers and between agriculture and non-agriculture for varying levels of 6 and 6. Panel (a)
pictures the allocation of agricultural labor between tenants, autarkic farmers, and landlords when
0 goes from zero to one. As 6 increases, more and more autarkic farmers are being converted
into landlords, and land supply on the rental market increases. This increased land supply in
turn motivates tenants to increase the size of their farms and to spend more hours on agricultural
work, explaining the positive relationship between the share of labor in agriculture and 6 pictured
in Panel (b). Note that while tenants have an incentive to increase work on the farm, the newly
converted landlords are still undersupplied in labor and have no incentives to seek off-farm
employment.

Figure 2 here (two-column fitting).

As shown in Panels (c) to (f), the relationship between agricultural labor and land ownership
distribution is non-monotonic. Panels (c) and (d) show what happens when transaction costs

are high. In this setting, the class of landlords is negligible and insensitive to land ownership
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distribution. The class of autarkic farmers reaches a maximum at some middle ground between
perfect equality and perfect inequality. Why? When the Gini index is zero and there is perfect
equality, every family is a tenant; it uses its land endowment fully on the farm and devotes some
of its work to off-farm activities. Since tenancy is the most efficient class, aggregate efficiency is
realized. When the Gini index is one and there is perfect inequality, one family owns all the land.
Everyone else has a land-labor ratio of zero and for that reason belongs to the class of tenants. In
this situation, one unique landlord rents out the entire land endowment of the economy into the
hands of every other family. In turn, each family of tenants rent in the amount of land necessary
to reach the efficient ratio s;. Since every family is a tenant except for the unique landlord family
which has a mass of zero, aggregate efficiency is realized. To reach full efficiency, no amount
of land must be trapped into the hands of autarkic farmers. This means that either land must
be distributed equally so that no one needs the land rental market, either it must be given to a
single family so that all the land is distributed through the land rental market. The maximum
of autarkic farmers has to occur somewhere in between, when neither equality nor inequality
are strong enough to funnel land into the hands of tenants. This mechanism translates into a
U-shaped relationship between the share of labor in agriculture and inequality, as depicted in
Panel (d). Put simply, an inefficient land distribution means that tenants have access to a lower
supply of land and therefore employ more labor to off-farm activities.

Panels (e) and (f) show what happens when 6 is high, so that the rental market functions
well. In this setting, a large class of landlords emerges as inequality rises, while the class of
autarkic farmers quickly drops to low levels. These landlords redistribute land to tenants and
prevent large amounts of land to be stuck in inefficiently large farms. Consequently, the effect of

inequality on agricultural labor is much smaller, as evidenced by Panel ().

2.3.2 Aggregate production

The main insight from production is that, as could be expected, a reduction in transaction costs

raises agricultural output. But once again, redistributing land will not necessarily improve
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Figure 1: The behavior of the rental market

agricultural production. As in Proposition 1, the two poles of perfect equality and perfect
inequality both lead to efficient production’.

In what follows, aggregate agricultural production is denoted Y* and is written as the product
of an efficient output Y4 and an efficiency index E. The efficient production, like the efficient

labor allocation, is a situation where every farmer achieves the efficient land-labor ratio s;.

YA:f YAdF(s)=YAE,
fA:l&
o—1
E=1+1|(1-g L0 D Nguron 20 oLy
8 ad + B — 1) as+B6-D|\ 6 s

0<E <1 (proof of this inequality in Appendix A).

Proposition 2 below gives results analogous to Proposition 1 on agricultural labor.

Proposition 2 In the partial equilibrium setting of (H1-H4) where agricultural prices (pa) and
intermediate input prices (w, pg) are exogenous variables, the following results hold.
(a) A decrease in transaction costs in the land rental market increases agricultural production:

ay4

—— 2
50 >0 (20)

18



Proportion of labor in total agricultural labor Proportion of labor in total agricultural labor

Proportion of labor in total agricultural labor

Tenants [ —
=
_ Autarkic farmers
____________ —_ —|
Landlords I o—=1T _
Transaction costs parameter
(@)
/
\ _ _
N~ _ _
\ _— —_— i
Tenants
Autarkic farmers
- - - ~ -~ ~o -
- ~
7’ ~o -
- Landlords S~
- -~
Gini index of land ownership
(©)
\ _ — —
~ _
~— —_— e — PR —
Tenants
Landlords
=i _____ T ——
o AutarkicTamers ~ = = == - == —_ _ __ "= =

Gini index of land ownership

(e)

Proportion of labor in total labor force

Proportion of labor in total labor force

Proportion of labor in total labor force

Elal

Labor in agriculture

Transaction costs parameter 6

(b)

Labor in agriculture

Gini index of land ownership

(d)

S
1 Labor in agriculture

Gini index of land ownership

®

Figure 2: The behavior of aggregate labor
Panels (c) and (d): low 0
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Unitsof output

(b) Provided St < s, the efficient level of agricultural production can be achieved in three
different ways: if there are no transaction costs in the land rental market, if there is a perfectly
equal distribution of land ownership, if there is a perfectly unequal distribution of land ownership.
" = im ' = lim 1 = 7 @
In Figure 3 below, panels (a) and (b) show that the behavior of agricultural production is roughly
the same as agricultural labor: aggregate production is rising with 8 but is a U-shaped function
of the Gini index of land ownership. In my model, the family farm theory is linked with the
idea that large farms are undersupplied in labor. The division of large farms into small farms,
either through renting out or redistribution of ownership rights, causes both agricultural labor
and agricultural production to rise.
Figure 3 here (two-column fitting).
In partial equilibrium, I have shown that a better functioning of the land market leads to a
transfer of labor from non-agriculture to agriculture. But is this still the case once one allows for

the possibility of endogenous agricultural prices? This is the concern of the next section.
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Figure 3: The behavior of aggregate production
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3 General equilibrium

3.1 Specification of the rest of the economy

Only four ingredients remain to fully specify the economy. The production technology of non-
agricultural goods, the production technology of capital goods, the way in which the transaction
costs are paid, and consumer preferences. In keeping with the spirit of simple and tractable
assumptions, I assume that the non-agricultural sector YV uses only labor L" and has constant
returns to scale.

H5: YV =NLV. (22)

Capital goods fully depreciate after use and are produced out of non-agricultural goods with no

transformation cost.

H6: One unit of non-agricultural goods can be transformed costlessly into % capital goods for

agriculture.

HS and H6 immediately imply

w=N; pg=n. (23)

And the only remaining endogenous price is pa, the price of agricultural goods.

I assume that landlords pay the transaction costs on the land rental market by consuming part
of the non-agricultural goods (presumably services) produced by this economy. These non-
agricultural goods are wasted, providing no utility to landlords. I will refer to the total amount

paid in transaction costs by landlords as the aggregate transaction costs.
H7: The aggregate transaction costs g(1 — 6)S © are paid by consuming non-agricultural goods.

Next, I assume the existence of a representative consumer with the simplest form of non-

homothetic preferences (originally due to Laitner (2000)).

HS : UCA,CY) ¢ it chsa (24)
CVN+a if CA>2
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where C* and C" are the aggregate consumptions of respectively agricultural and non-agricultural
goods. These preferences imply that the representative consumer buys A units of agricultural
goods and then spend the rest of his income on non-agricultural goods'®. Assumptions (H5-HS)
combined with the assumption of a closed economy (H9) can be summarized with the following
market clearing conditions:

yt=c*=2,

(25)

YN=NL" =C" + 5K + g(1 - 6)S°,
where [ have assumed that the production of A agricultural goods is feasible. K is the aggregate
production of capital goods for agriculture.
Equations (6), (15), (16), (19), (23) and (25) together define the general equilibrium for this

economy.

3.2 The behavior of aggregate labor with general equilibrium effects

Using equations (6), (19) and (23), aggregate agricultural production can be written solely in
terms of agricultural prices. Once this is done, the first equation in (25) defines implicitly p4 in

terms of the exogenous parameters:

YAE =2,
7= (3] (—1‘Z‘ﬁ) A TS 26)
E::1+g[i_l(f)zﬂ(l_fi_ﬁ)%ﬁ(ApgéSTT1
sl s W - ’

where g is the term in square brackets in equation (19). I can now state the main results of the

allocation of labor in a general equilibrium.

Proposition 3 In the general equilibrium setting of (HI-H9), the following results hold.
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(a) A decrease in transaction costs in the land rental market causes a drop in agricultural prices:

o'

. 2
50 <0 27)

(b) Provided St < sy, a drop in agricultural prices causes labor to move out of agriculture and
into non-agriculture:
oL? oLN

—>0 — < 0. 28
Opa Opa (28)

In the short run, while prices are fixed, a decrease in transaction costs causes labor to move
in agriculture (Proposition 1). This is because the increased supply of land on the land rental
market creates an incentive for farmers to work longer hours on the farm. In the long run,
once agricultural production has increased and has passed on agricultural prices, the drop in
agricultural prices induces labor to move out of agriculture (Proposition 3). This is because the
farm marginal product of labor has dropped. The net effect of both mechanisms is ambiguous
and is purely a quantitative matter.

Is it possible to derive a general equilibrium effect of land redistribution policies? In the
section on partial equilibrium, I emphasized that land redistribution policies have an ambiguous
effect on agricultural production. This ambiguity passes on to general equilibrium analysis:
redistributing land may increase agricultural production and decrease agricultural prices or may

decrease agricultural production and increase agricultural prices.

4 Model calibration

4.1 Methodology

The previous section has emphasized that in general equilibrium, an improvement in the rental
market functioning may encourage labor to move out of agriculture if the drop in agricultural
prices is sufficiently strong. This creates an ambiguity, at least in the long run, as to the labor

movement to be expected from a rental market reform. This section now calibrates the general
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equilibrium model presented in Section 3 to seek a practical answer as to the effect of a rental
market reform: does the ambiguity remain? The answer is mostly yes.

The model is first calibrated to match the current economic situation of 14 countries. These
countries are chosen primarily based on data availability!! but are also meant to represent a
large spectrum of income levels. Though the model is designed for traditional agriculture, some
developed countries are included for comparison. Then, I simulate for each country the impact
of a land rental market reform through an increase in the parameter 6. Two types of reforms
are tested: one that increases the parameter 6 by 0.1, one that increases 6§ up to 6 = 1. Because
the topic of land redistribution is equally important to this paper, I also simulate the impact of a
redistribution of land through a decrease of the Gini index of land ownership by 0.1.

The key equation of the model is equation (26), whose purpose is to determine the equilibrium
price of agricultural output. Once this price is set, every other quantity can be computed by
using this price and the exogenous parameters. Table 1 describes the data sources for the various
parameters of the model. Total factor productivity in agriculture A and the price of capital goods
n are normalized to one, without loss of generality. The parameter ¢ is chosen to match the Gini
index of land distribution of each country. The labor and land factor shares @ and S are derived
from previous econometric works and the aggregate land-labor ratio S 7 is readily available from
external sources. The remaining three parameters are calibrated to match key economic features
of the data. The value of 6 is chosen so that the share of rented land out of total land use matches
its actual value in the data. This boils down to computing % and aligning its value with data
from the FAO over the 2005-2016 period. The value of A is chosen so that agricultural output in
value, paA, matches the 2016 agricultural output per employed person. Finally, the value of N is
chosen so that 4 matches the 2016 share of employment in agriculture. The resulting choice of
parameters and external data for other parameters are summarized in Table 2.

Tables 1 and 2 here.
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4.2 Results

The results for each country are given in Table 3 to 6 at the row ”Current situation”. The headings
”Gini index of land ownership”, “Labor in agriculture”, ”Share of area rented”, and ”Agricultural
output” all corresponds to actual data (to the nearest unit) when evaluated at the row ”Current
situation”. All other headings are inferred from the model. Data for outputs and their uses
are all expressed in 2010 US dollars per employed person. The row “Rental market reform”
simulates an increase of 6 by 0.1 from the initially calibrated 8. The row ”Rental market fully
efficient” simulates an increase from the same initial 6 but up to the value 8 = 1. The row “Land
redistribution” simulates a decrease of the Gini index of land ownership by 0.1. For two countries,
namely the United States and Uruguay, the share of area rented was too high to be matched
closely by the model, even with 6 = 1 (with 6 = 1, the remaining difference is respectively 2.4
and 6.3 percentage points for the United States and Uruguay). For these countries, I assume that
0 = 0.9 so that the rental market reform can still be tested. The true value of the share of area
rented is put in parentheses next to the calibrated value.

Tables 3, 4, 5 and 6 here.

A curiosity of the model is that some countries have negative consumption levels of non-
agricultural goods. This is the consequence of assuming that the capital fully depreciates annually
and must be repaid in its entirety each year. As a result, the poorest countries do not have enough
non-agricultural goods to repay the capital annually and must dissave non-agricultural goods. Of
course, the annual payments of actual economies to maintain and augment the capital stock are
smaller and this should not be taken at face value.

What are the main observations from the model calibration? First, the calibrated 6 is usually
around 0.4 to 0.8 in developing countries, while around 0.9 for developed countries. This is
in line with the idea that developed countries have more efficient land markets. Within the
developing world, some regions exhibit exceptionally low 8’s. These are Latin America, with
Brazil and Nicaragua; North Africa and the Middle East, with Egypt and Jordan; and finally,

India.

The low 6 for India (6=0.05) is not surprising since India is known for its restrictive land
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market. Land rental is prohibited in roughly half of the Indian states, in which only some
population categories (minors, widows, physically disabled, imprisoned etc.) are allowed to rent
out their land (NITT Aayog (2016)). Other Indian states permit renting but impose restrictive
conditions on the termination of tenancy and/or the eviction of tenants. The low 6 reflects the fact
that one would expect a much higher share of area rented than what is currently observed (2.3%),
given the characteristics of India, and especially its Gini index of 0.6. For example, Bangladesh
has a Gini index of 0.62 and similar economic features, but its current share of area rented is
ten times higher at 23.4%2. Other countries with low 6’s have similar restrictions on the ability
to rent out. In Brazil for example, there is a widespread fear of tenancy among landowners.
This could result from restrictive legislation that make eviction of tenants difficult, from the
fact that rented land has been periodically targeted by land redistribution and loss of ownership,
and generally by the prevalence of land-related violence throughout Brazil (Hammond (2009),
Alston and Mueller (2010)).

What to expect from an increase in 6, that is, a reduction in transaction costs in the land
rental market? In this model, an increase in 6 increases welfare through a higher consumption of
non-agricultural goods. This must be so since by assumption the consumer’s need for food is
already satiated. When transaction costs decrease, two mechanisms increase welfare. First, the
efficiency of agricultural production increases. Farmers can move their land-labor ratios closer to
the optimal land-labor ratio s;. This greater efficiency translates into a lower demand for capital
goods (e.g., machines, fertilizers, pesticides), a higher income for farmers and as a result a higher
consumption of non-agricultural goods. Second, a decrease in proportional transaction costs
usually diminishes the aggregate transaction costs paid by landlords. This raises their income and
consumption of non-agricultural goods. Note however that for half of the countries a decrease in
proportional transaction costs first results in an increase in aggregate transaction costs, as land
rental activity is growing rapidly. Then, as proportional transaction costs are reduced further, the
aggregate transaction costs tend to zero. This is illustrated in the way the "Rental market reform”
and ”Rental market fully efficient” rows impact aggregate transaction costs in Tables 3 to 6.

Overall, when the rental market is made fully efficient, these two mechanisms result in
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increases of non-agricultural consumption that are typically over 10% (below -10% for negative
consumption levels) for low and lower-middle income groups. The growth of total consump-
tion (agriculture and non-agriculture consumption, at constant prices) for these groups ranges
between 3.9% and 10.9%, with an average of 6.3%, indicating that a substantial increase in
welfare is expected. By contrast, upper-middle and high income groups have little to gain from
achieving efficiency reforms, with increases in total consumption ranging from 0.09% to 1.3%.
In upper-middle income countries, Brazil is an exception with an expected 3.9% increase in total
consumption if transaction costs are fully eliminated.

Do rental market reforms achieve further industrialization (i.e. development of the non-
agricultural sector)? The evidence is mixed. When 6 is increased by 0.1, only 7 out of the 14
countries experience decreasing agricultural employment, while others experience increasing
agricultural employment. Furthermore, the drop in agricultural employment is usually of
moderate size. Only two countries, Egypt and Nicaragua, experience drops in agricultural
employment of one percentage point or greater. The drop is approximately of 1 percentage point
for Egypt and of 1.4 percentage point for Nicaragua. If full efficiency in the rental market is
achieved, the drop is of 2.2 percentage points for Egypt, 1.6 percentage point for Nicaragua and
Brazil is not far off the mark with a drop of 0.9 percentage point.

But is it possible to conclude that countries with a heavily restricted rental market—Iike
Brazil and Nicaragua—will industrialize through reform? Unfortunately, the answer is no. India,
in Table 4, has a low starting 6 as explained before. A rental market reform decreases employment
in agriculture in India by 0.4 percentage point. But going further in the reform to achieve full
efficiency results in an increase in agricultural employment by 1.8 percentage point relative
to the current situation. Here, the partial and general equilibrium effects combine to create a
non-monotonic relationship between € and employment in agriculture. This non-monotonic
relationship can also be seen for Ethiopia and Laos.

Overall, except for Egypt, Nicaragua and to some extent Brazil, the main impact of rental
market reform is not greater industrialization but greater efficiency in agricultural production.

As could be expected, the gain in efficiency in agriculture is particularly strong for countries
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with low estimated 6’s. In Brazil for example, the model infers that efficiency in agricultural
production is currently at 43%. A rental market reform is predicted to boost efficiency at 86%.

Interestingly, the low income countries (Table 3) have efficiency scores close to 90% or
higher. Though their shares of area rented are low compared to high income countries, these
shares are deemed "fit” to their levels of development and Gini indexes. Another remarkable
result is that the efficiency score of high income countries (Table 6) is very close to 100%"3. In
my sample of 14 countries, both low and high income countries have relatively efficient rental
markets, while the problematic cases belong to the middle income groups.

Finally, what to expect from land redistribution? When land is redistributed, almost all
countries experience an increase in production efficiency in agriculture. The only exceptions are
the European Union and Uruguay, for which production efficiency slightly decreases!* (Table 6).
Theoretically then, land redistribution can decrease production efficiency but in practice, this
phenomenon seems of limited importance. Once again, the largest increases in efficiency are
found in countries that start with a low 6. For example, in India (Table 4), land redistribution
implies a rise in efficiency from 73% to 81%. In Brazil (Table 5), efficiency rises from 43% to
57%. This rise in efficiency goes along with a decrease in aggregate transaction costs for all
countries. Land redistribution causes a drop in the share of area rented which ultimately causes
aggregate transaction costs to fall. Both greater efficiency and the fall in aggregate transaction
costs induce total consumption to rise by 2.7% on average in low and lower-middle income
groups. Once again, increases in total consumption are very limited for upper-middle and high
income groups, to the exception of Brazil.

If the effect of land redistribution on welfare is substantial, its effect on industrialization is
modest. 11 out of 14 countries experience a decrease in agricultural employment when subject
to a land redistribution. However, in any case, the absolute variation is small. Most countries
experience an absolute variation in agricultural employment of less than a tenth of a percentage
point. The two countries which experience the largest drops in agricultural employment are
Nicaragua and Egypt, with a decrease of 0.7 and 0.6 percentage points respectively, followed by

Brazil and India with a decrease of 0.4 percentage point for both.
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S Inequality and reforms

The last section concluded that, if land redistribution and rental market reform are predicted
to have, in most cases, a small impact on labor movements, they do have a large impact on
consumption and welfare. However, such a positive message is potentially undermined by the
perspective of rising inequality. That is, the rise in welfare could benefit mostly well-endowed
households. This is why I conclude my analysis with an assessment of the impact of land reforms

on inequality.

5.1 The Gini index of family income

The metric that I will be using is the Gini index of family income /; (family income /; is defined
in problem (1)). Proposition 4 below provides the main analytical results regarding this Gini

index.

Proposition 4 Under hypotheses (HI-H4),

(a) the Gini index of family income is equal to the following:

5-1 Sr\*° B 2(a+p)-p 2(6-1)
B w {1 - (T _.T) (26—1)(@26+B(25—-1)) (1 -0 )} T 55 qSt
Gr=1- 1 51 Sr\° B 1 96(0+,8)—[3 s (29)
wil = (5 3) oometmey (1677 )) +aSt
(b) Provided St < sy, it has the following limits:
S
limG, = —L G,
6—1 w+qSr
lir% G, =0,
" (30)
gim G, =0,
0qS
limG, = —L
61 w4+ 60gS
where Gg = Tl—l is the Gini index of land ownership.

The complexity of the Gini formula makes it difficult to infer intervals in which the Gini index is
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increasing or decreasing with respect to 6 or 6. But its behavior at various limits is clear. I first
describe the relationship between the Gini index of income and transaction costs in the rental
market, then describe its relationship with the land distribution.

When the land market operates imperfectly, there is two sources of heterogeneity in family
income: the first is the unequal distribution of land endowments, the second is the unequal land
rent faced by different classes. To understand this second component, note that an additional
unit of land endowed to a tenant brings in an additional income of ¢ (this class has zero profits).
But an additional unit of land endowed to an autarkic farmer or landlord brings in an additional
income less than g, because the optimal decision to rent it out is costly'>.

When the transaction costs vanish, the land rent is equalized across farmers and the only
remaining source of inequality is unequal land ownership. This is exactly the message of

S
lim G, = _qr

Lim S Gs: when rental markets function perfectly, the Gini index of income equals

the Gini index of land ownership weighted by the share of land rent in total income.

Outside of this limiting case, it is difficult to predict how a reduction in transaction costs
will affect inequality. Suppose for simplicity a partial equilibrium framework. Then only
landlords will benefit from an increase in 6, while tenants and autarkic farmers will see their
income unchanged. An increase in 6 not only makes landlords richer but also expand the class
of landlords in the population, while the class of autarkic farmers shrinks. The net effect is
ambiguous in redistributive terms.

When extending the analysis to general equilibrium, other interesting features emerge. As
6 increases, the price of agricultural goods falls, and this results in a lower land rent ¢. This
lower land rent has two consequences: first, the income from the land rent becomes a smaller
share of total income, giving more weight to labor income. Since labor endowments are equally
distributed, this will, at least in the limit when ¢ tends to zero, creates an equal distribution of
income (}]i_r)% G; = 0). The second consequence is that the ratio s; increases, expanding the class
of tenants, which contribute to equalizing the land rent in the population of farmers.

What can be said about the relationship between the Gini index of income and 6? Obviously

when ¢ increases land is redistributed more equally so the question is whether the land rent will
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equalize across families of farmers.

In partial equilibrium, the ambiguity of redistributing land is that, starting from a perfectly
unequal distribution, the proportion of tenants will first decrease and then rise, as illustrated by
panels (c) and (e) of Figure 2. Thus, the land rent will first become more unequal across families,
before converging to a unique value when the proportion of tenants starts to rise. Without a
precise knowledge of when this turn occurs, the effect of redistributing land on inequality is
unclear. On the other hand, this turn must occur at some point, which explains that as ¢ tends to
infinity, the Gini index of income tends to zero (}i_)rg G; =0).

In general equilibrium, the analysis is the same as for transaction costs, but the land rent g
might decrease or increase.

Finally, if the perfectly unequal distribution of land is chosen (6 = 1), then the land rent is
equalized across farmers and the only remaining source of inequality is unequal land endowments.

Once again, the Gini index of income is equal to the Gini index of land ownership (equal to 1)
HqS T

weighted by the share of land rent in total income (IimG; = —————).
§—1 w+ QQST

5.2 Computation of the Gini index of family income

I now simulate on the Gini index of income the same policy experiments as in Section 4 and |
comment the results. Two observations are important to interpret them correctly.

First, the scope of the model in dealing with various forms of inequality is limited, since
the only source of inequality here comes from land endowment and the land rent. Labor is
homogeneous, and as a result many common determinants of inequality such as education and
experience are not considered. Capital is assumed to depreciate fully at each period and so past
accumulations of capital cannot affect the current level of inequality. As a result, the Gini index
of income of my model is very sensitive to the share of land rent in total income. In fact, in
high-income countries the Ginis inferred by the model are less than 5%. This reflects the fact that
in these countries the land rent represents a small share of value added and therefore land-based
inequalities cannot account for a large share of the actually observed inequalities. Therefore, the

purpose of the present policy experiment is not to reproduce actual Gini indexes, but to assess
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the sensitivity of land-related inequalities to policy reforms.

Second, as explained in the last subsection, in partial equilibrium only landlords benefit from
a reduction in transaction costs. This is a natural consequence of the fact that the burden of
transaction costs must weigh entirely on them. Since landlords are, by construction, the richest
farmers, a reduction in transaction costs is more likely to cause greater income inequality. Hence,
the fact that tenants do not pay transaction costs translates into a pessimistic scenario of income
redistribution when transaction costs are reduced.

Table 7 shows the Gini index of family income for the 14 countries of Section 4, evaluated
at the current situation and for each of the 3 policy experiments (rental market reform, rental
market fully efficient, land redistribution). To be clear, once the calibration parameters of Table
2 have been plugged in the Gini formula in equation (29), there are no free parameters left, the
Gini index is entirely inferred from the model.

Table 7 here.

The main message of this policy experiment is that a decrease in transaction costs in the
rental market will, in general, increase inequality while a land redistribution will, in general,
decrease inequality. The rental market reform (an increase of 6 by 0.1) makes inequality rise in
9 out of the 14 countries, while the remaining 5 experience a decrease in inequality. However,
the impact of the rental market reform on inequality is generally small. Only two countries
experience a change in their Gini index of more than 1 percentage point, Brazil and Nicaragua.
Interestingly, this is a decrease of the Gini index of respectively 1.3 and 1.1 percentage points.

If the rental market reform has a small impact on inequality, the reform leading to a fully
efficient rental market (f=1) has in most instances a substantial impact on inequality. When the
rental market is made fully efficient, all countries experience an increase in inequality and 7
countries experience an increase in their Gini index of more than one percentage point. In fact,
among the low and lower-middle income categories, most countries experience an increase in
their Gini index of around 2 percentage points or more. While still a moderate increase, this
suggests that countries in these income categories that envision an ambitious reform of the rental

market should simultaneously take measures to prevent inequalities from rising.

32



Finally, the impact of a land redistribution (a decrease of the Gini index of land ownership
by 0.1) is clear: when land is redistributed, 13 out of 14 countries experience a decrease in
inequality. Jordan experiences an increase in its Gini index of income, but the increase is very
small at just 0.1 percentage point. Out of the 13 countries that experience a decrease in inequality,
7 countries experience a drop in their Gini index of more than 1 percentage point. In fact, 6
countries experience a large decrease in inequality of around 4 percentage points or more: Nepal
(-6.6), Ethiopia (-5.0), Bangladesh (-5.0), India (-3.8), Laos (-3.8) and Pakistan (-3.6).

To sum up, while both policies increase efficiency substantially, rental market reforms run
the risk of raising inequality while land redistributions push in the direction of equality. This
conclusion put undoubtedly some bright light on land redistribution, and it is important to
understand it correctly. In particular, it does not mean that regulatory, state-based interventions
should be preferred to market-based interventions. The paper says nothing about this. Rather,
this conclusion means that a transfer of ownership rights to smaller farmers is more conducive to
equality than a reduction in transaction costs in the rental market. But it is also important to keep
in mind that land redistribution, especially when conducted coercively, can negatively affects the
long run incentives to invest in the land. These long run incentives, due to their dynamic nature,

are not considered here'.

6 Conclusion

The decomposition of land rental market reform into its partial equilibrium effect and its general
equilibrium effect has highlighted two key insights. In partial equilibrium, a rental market reform
prompts tenants to allocate more labor in agriculture to benefit from the increased volume of land
rented out. In general equilibrium, the drop in agricultural prices can possibly offset the partial
equilibrium effect by inducing farmers to allocate more labor to non-agricultural activities. In
practice, when calibrating the model, the effect of rental market reforms and land redistributions
on the sectoral allocation of labor remains of limited importance, except for countries that have

a highly dysfunctional rental market such as India, Brazil, and Egypt. For these countries, the
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effect of various reforms needs to be treated on a case-by-case basis.

One important insight of the calibration is that rental market reforms and land redistributions
generally have a sizable effect on production efficiency in agriculture, which in turn causes a
reduction in the need for capital goods and intermediate inputs. These lower operating costs
translate into additional consumption and welfare. Thus, the point of agreement with the
existing literature is that one should expect rental market and land reforms to bring substantial
improvements within agriculture. Yet the point of disagreement brought by the present paper
is that these reforms appear to bring limited labor movements to non-agricultural activities. In
so far as the objective of the reform is to remove the obstacles to renting or selling land, the
movement of labor either in or out of agriculture is usually of modest size. This naturally leads
one to think that the cause of the labor movements observed in the empirical literature is not
so much a rise in rental market activity, but rather a diminution in the costs of migration, or a
development of off-farm job opportunities.

Finally, the present analysis has also shown that in most circumstances a redistribution of
land ownership rights is predicted to reduce income inequality, while a reduction in transaction
costs in the land rental market is predicted to increase income inequality. This suggests that
reforms aimed at fostering land rentals should be accompanied by redistributive measures for
small farmers.

To improve the accuracy of the results, three directions seem promising: First, taking into
account the problem of self-selection. If workers have heterogeneous productivities in agriculture
and non-agriculture, then each worker self-selects in one sector according to its comparative
advantage (Lagakos and Waugh (2013)). Land rental market reforms could make the process of
self-selection more efficient, by removing obstacles for those who have a comparative advantage
in non-agriculture. It seems natural to believe that at least part of the departures from agriculture
observed in empirical studies is linked with self-selection. But conversely, the increased land
rental market activity might also push some workers to self-select in agriculture. The net effect
on the sectoral allocation of labor is not obvious.

Second, taking into account the distinction between temporary and permanent exit from
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agriculture. Beyond the problem of transaction costs, farmer families may decide to maintain
their presence on the farm to reduce the risk of dispossession in case future land redistributions
were to happen (Deininger et al. (2014)). This creates different motives for temporary and
permanent off-farm employment since a temporary occupation means that the family can signal
its presence on the farm.

Third, introducing liquidity constraints. This mechanism is likely to be important if the
reallocation of labor to non-agricultural activities is synonymous with migration from rural to
urban areas. One way in which households finance the cost of migration is by selling or renting
the land they own (e.g., Chernina et al. (2014)). An improvement in the land rental or sales
market may help them finance their departure, and may also help them finance the setting-up of

a non-agricultural business.

Table 1: Data sources of the calibration

Parameter Definition Data source
Shape parameter of the Pareto Gini index of land ownership: FAO Yearbook 2010; Europe: Kay et al.
0
distribution of land (2015).

Nin-Pratt and Yu (2010), constrained estimates replicated using the Data

Appendix, simple average of factor shares over 1997-2006 (Laos,

a, B Labor and land factor shares
Lebanon: regional average); United States: Fuglie (2015) (2011-2012
estimates); Europe: Wang et al. (2012).
Agricultural land: FAO, 2016. Employment in agriculture: ILO
St Aggregate land-labor ratio

estimates, 2016.

Target: share of land rented in total agricultural land, various years.
Share of land rented: author’s computations using data from the World
Programme for the Census of Agriculture 2010, FAO (2019) (Holdings
Transaction costs in the land rental
%] operated under two or more tenure forms are treated as rented land;
market
Bangladesh: "Owner-cum-tenant” land tenure is conventionally split in
half between rented land and owned land); Ethiopia: Chen et al. (2021),

pl0, 2015-2016.

Target: value added in agriculture divided by total employment. Value
P Agricultural output & consumption added in agriculture: World Bank, 2016. Total employment: ILO

estimates, 2016.

Labor productivity in Target: employment in agriculture in percentage of total employment,

non-agriculture 2016. Data source: ILO estimates.

Total factor productivity in
An Normalized to 1
agriculture, price of capital goods
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Table 2: Initial parameter values of the calibration

Gini index
of land
Country 0 @ B St 6 a N
ownership
(%)

Bangladesh 62 1.306 0.15 0.48 0.0015 0.66 0.2431 123
Brazil 85 1.088 0.31 0.15 0.0313 6x107° 8.665 3208
Egypt 69 1.225 0.32 0.48 0.0014 0.15 0.074 1472

Ethiopia 47 1.564 0.25 0.52 0.0076 0.52 0.1861 120
European Union 82 1.110 0.30 0.08 0.0080 0.82 15.71 8166
India 60 1.333 0.19 0.35 0.0037 0.05 1.685 242
Jordan 81 1.117 0.39 0.28 0.0052 0.006 0.3251 6028
Laos 41 1.720 0.30 0.37 0.0067 0.43 0.734 210
Lebanon 69 1.225 0.34 0.32 0.0030 0.65 0.4769 2010
Nepal 49 1.520 0.15 0.50 0.0027 0.79 0.2957 78.1
Nicaragua 72 1.194 0.50 0.12 0.0183 6x1077 2.605 889
Pakistan 60 1.333 0.19 0.34 0.0055 0.67 2.1683 291
United States 78 1.141 0.13 0.25 0.0262 0.9 14.43 11090
Uruguay 79 1.133 0.31 0.26 0.0896 0.9 4.67 7850
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A Proofs

A.1 Proposition 1

Part (a) is easily derived by differentiating (15) and (16) with respect to 6.

Part (b): two useful results for the computation of the limits of (15) are:

1 (6-1Y 1 (6-1Y
lim—(T) =0 and lim(s—(—) = 1. 31)

To see that SS—IT is the maximum level of agricultural employment over the domain (6, 9) € [0, 1] X

. . . 1
(1, ), notice that in equation (15) the term 671(

o1 Sr

4 M((S—l) . ..
o ) (1 -6 ) is positive whenever

8 # 1. Hence the maximum of L4 is reached when 6 = 1.

A.2 Proposition 2

Part (a): the efficiency index E is an increasing function of 6:

OE _a+,3(1—9)s_1(5—1S_T

0
— -0 7 go-bE -l 5 0, 32
00 a ST 0 S1 ) ( )

Part (b): when evaluating the limiting behavior of the efficiency index E:

_1 -1 _1 -1
lim (5—) =l 1im(5—) =1, (33)

J—00 (s 5—1 (S

and the following term in E tends to zero whenever ¢ tends to one or tends to infinity:

im Ll BO=D ey @ |
alirﬁloocs[(l 9a5+ﬁ(5—1))9 a5+ﬁ(5—1)]‘0' (34)

A.3 Proposition 3

Part (a): the implicit equation defining p4 can be written as a function of p, and 6 as follows:

YA(pa) E(pa,6) = A. (35)
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It can easily be seen from (26) that

aYA OE
—>0;, —>0 (36)
dpa dpa
Finally, differentiate implicitly (35) and use (36) and (32) to find the desired result
0 an_E
e — Y (37)
00 69LE + YA ?_E
opa opa
Part (b): first, differentiate L* with respect to “i—]T using (15):
AL 1 (61 ass Sr\
=1-—|— (1—97“‘“) — . 38
aS‘—T 0—1 ( 0 ) S1 ( )
Then, inspect the sign of the derivative:
(?LA ST ) atf s _ﬁ
>0 o —<—(1—0a(5”) . 39
a‘i—T S1 o— 1 ( )
atf -4
Since % (1 - 6’7(5‘1)) ! > 1, and provided S < s, the following inequality holds:
5o O (1 _ 9"2%-”)_‘” , (40)
$1 0—1

meaning that L# is an increasing function of i—lT Finally,

Sy S 9
P28 with —L s, 1)
S N B Opa

meaning that SS—IT is an increasing function of p,, and that L* is an increasing function of py.
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A4 Proofthat 0 < E <1

This proof relies on a study of the function f(6):

o §—157\"
E—1+5f(9)(7—) )
o, ., BG-1 wsyy s
f(g)_(l 9a5+ﬁ(5— 1))9 ad+B06—1)

First, rewrite f(6) as follows:

JO=[1-0-y0]6"-y,

o
wherexzw(é—l)andy:a—.
a ad+ PO —-1)

F(@=6"""[x-1-y1+x)0].

[ is positive provided
; >0 @ +ﬁ >
1=y +x)

which is always true so f is increasing. Finally, using the fact that f is increasing:

f0) < f(O) < f(1)
= —-y<fO<0
_ )]
I o P P
0 0 S1
= 0<E<I1
y S—1 -1
where the last line uses the fact that 5 < 1 and that (T —T) < 1 provided S < 5.
S
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Then, compute the derivative of f:

(42)

(43)

(44)

(45)
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A.5 Proposition 4

Part (a): below are the main intermediate results of the Gini index of family income.
Using the definition of family income in problem (1) and the results of Section 2.2, the equilib-

rium family income is as follows:

w+ gs; if S1 =82 S
e
Ii=q (w+ qm)(;ﬁ)w if 525251, 47
B
w+gs1) (2)7 +0g(si = 2) if 52 52.

Combining this result with the cumulative distribution of land in (2) yields the cumulative

distribution of family income, denoted F;(/;):

0 if ,<I,,
5-1gS7\o .
1_(7%) it [ >2L;>1,,
Filly) = 5-18r (I % ° . (48)
-5t (4) ) if L>lL>1,
5=1 _ 6gS i .
1- (T Ii—lz+9quz) if Ii > 12 ,

B
with I, = w + gs,. [y = w+gsy and I = (w + gs;) (2)"7.

The Gini index of family income is then computed using Dorfman’s formula:
1 e 2
G=1-—| (-F/))dl (49)
M Jo

where u = floo I; dF(I;) is the mean family income.

Part (b): the limits in (31) are used here, in addition to the following:

1 (6-1\°
51 (75) =0 e
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Notes

I'The critique of the market-based approach to land reform revolves around three main arguments (Borras (2003),
Lahiff et al. (2007)):

- at the local level, an asymmetry of political power between landlords and landless farmers distorts the negotiations
between sellers and buyers in favor of landlords. Landlords are then able to sell overpriced lands, and to sell those
lands that are marginal and infertile. Poor farmers are also unable to voice their demand for land effectively.

- the decentralization of land reforms in the hands of regional and local governments is not conducive to more
transparency and accountability since power at the local level is more concentrated and less favorable to redistribution
than power at the state level.

- the voluntary nature of land transfers has resulted in a small volume of land redistributed in comparison with
expropriationary state-led redistributions.

2See also Jin and Deininger (2009), Vranken and Swinnen (2006) and Carter and Yao (2002) for more recent
contributions in this strand of research.

*Note that, as Ho and Spoor (2006) pointed out, secure land tenure is not necessarily equivalent to private
property rights because tenure security could be granted to a community of users via common property. Land rental
and sale are then to occur within the community.

“The usual explanation is the existence of liquidity constraints for small farmers and various policy distortions
such as tax shelters that drive the price of land upward (Deininger and Feder (2001)). Griffin et al. (2002) also
suggest that big landlords refuse to sell their land to preserve a monopsony power in local labor markets.

5 A more recent approach is "community-led" land reform (Sikor and Miiller (2009), Bouquet (2009), Sikor et al.
(2009)). This approach emphasizes the need to involve local actors in the conception and implementation of land
reforms. Typically, the state grants collective ownership titles to local communities such as villages and indigenous
groups, and with it the authority to redistribute land among community members. The aim of this approach is to
adapt land policy to local historical conditions, ideally along the lines of customary land tenure.

5The definition of the three classes of farmers in this paper is entirely based on their behavior in the land rental
market. Tenants are farmers that rent in, landlords are farmers that rent out, and autarkic farmers are farmers that
rent neither in nor out. Every other criterion is irrelevant. Thus, a tenant might live in a rural or an urban area, might
cultivate a staple crop or a cash crop etc.

’Symmetrically, the model predicts that labor productivity increases with farm size, which is also a common
empirical observation (e.g., Helfand and Taylor (2021)).

8The likely reason for these divergent conclusions is that Eswaran and Kotwal chose a different set of market
imperfections, putting emphasis on credit constraints rather than land market transaction costs.

“Though both perfectly equal and perfectly unequal ownership of land lead to the same level of agricultural
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production, they do not, however, lead to the same level of agricultural income (aggregate family income I minus
aggregate off-farm income w L"). When the entire land endowment is owned by a single family, this family must
bear the transaction costs of renting out to every other family. Thus, part of the payments this family receives is
lost in transaction costs and the total agricultural income is going to be lower than the total agricultural output. By
contrast, when land is equally distributed, no family is renting out and therefore no family must incur any transaction
costs. Total agricultural income is then equal to total agricultural production. To put it more concretely, when
6 tends to infinity, total agricultural income tends to wLA + ¢S 7 which is simply the market value of aggregate
agricultural inputs. However, when § tends to 1, total agricultural income tends to wL? + 0gS .

ONote that aggregation of preferences is only possible if each family can afford to buy A. This may require the
existence of lump-sum transfers to the poorest families.

""More precisely, the low and lower-middle income countries in the sample are all those countries for which I
have national estimates of the Gini index of land ownership and the share of land rented in total agricultural land.
For upper-middle and high income countries, the list is not exhaustive, but I have included a few of them to illustrate
their situation.

12This conclusion is potentially undermined by the prevalence of informal rental agreements in India, not taken
into account in the data.

13For high income countries, one might ask if hypothesis H1 of no hired labor is still approximately valid. In the
European Union, it probably is, as non-family workers represent only 7.8% of the regular labor force (European
Commission, 2013). In the United States, 35% of the labor force is made of hired workers as of 2001 (USDA,
National Agricultural Statistics Service, Farm Labor Survey). If anything, however, this large amount of hired labor
should bring the United States even closer to full efficiency than estimated by the model.

14Both countries have Gini indexes of land ownership of roughly 80%, and they have reached the point where
redistributing land isn’t efficient anymore. But it doesn’t mean that any country with a similar Gini index will
experience a decrease in efficiency as well. For example, Brazil has a higher Gini index (85%) and yet experiences
an increase in efficiency when land is redistributed. This is because Brazil starts with a much more dysfunctional
rental market.

15To see this point, compute g—i for each class of farmers in equation (47) in Section A.5.

16 Another argument favorable to land redistribution is that land ownership could be considered a superior form
of land tenure compared to land rental (Swinnen et al. (2016)): it transfers full rights to the new user, it improves

access to credit through the use of collateral, and it provides permanent security of rights.

47



References

Alston, L. J. and Mueller, B. (2010). Property rights, land conflict and tenancy in Brazil. Working

Paper 15771, National Bureau of Economic Research.

Aryal, J. P,, Rahut, D. B., Thapa, G., and Simtowe, F. (2021). Mechanisation of small-scale
farms in South Asia: Empirical evidence derived from farm households survey. Technology in

Society, 65:101591.

Binswanger, H. P. and Rosenzweig, M. R. (1986). Behavioural and material determinants of

production relations in agriculture. The Journal of Development Studies, 22(3):503-539.

Bobrow-Strain, A. (2004). (Dis)accords: The politics of market-assisted land reforms in Chiapas,

Mexico. World Development, 32(6):887-903.

Borras, S. M. (2003). Questioning market-led agrarian reform: Experiences from Brazil,

Colombia and South Africa. Journal of Agrarian Change, 3(3):367-394.

Bouquet, E. (2009). State-led land reform and local institutional change: Land titles, land
markets and tenure security in Mexican communities. World Development, 37(8):1390-1399.

The Limits of State-Led Land Reform.

Iscan, T. B. (2018). Redistributive land reform and structural change in Japan, South Korea, and

Taiwan. American Journal of Agricultural Economics, 100(3):732-761.

Carter, M. R. and Yao, Y. (2002). Local versus global separability in agricultural household
models: The factor price equalization effect of land transfer rights. American Journal of

Agricultural Economics, 84(3):702-715.

Chen, C., Restuccia, D., and Santaeulalia-Llopis, R. (2021). The effects of land markets on

resource allocation and agricultural productivity. Review of Economic Dynamics.

Chernina, E., Dower, P. C., and Markevich, A. (2014). Property rights, land liquidity, and internal

migration. Journal of Development Economics, 110:191 — 215. Land and Property Rights.

48



de Janvry, A., Emerick, K., Gonzalez-Navarro, M., and Sadoulet, E. (2015). Delinking land
rights from land use: Certification and migration in Mexico. American Economic Review,

105(10):3125-49.

Deininger, K. (1999). Making negotiated land reform work: Initial experience from Colombia,

Brazil and South Africa. World Development, 27(4):651-672.

Deininger, K. and Binswanger, H. (1999). The evolution of the World Bank’s land policy:
Principles, experience, and future challenges. The World Bank Research Observer, 14(2):247—

276.

Deininger, K. and Feder, G. (2001). Chapter 6 Land institutions and land markets. In Agricultural

Production, volume 1 of Handbook of Agricultural Economics, pages 287 — 331. Elsevier.

Deininger, K. and Jin, S. (2005). The potential of land rental markets in the process of economic

development: Evidence from China. Journal of Development Economics, 78(1):241 — 270.

Deininger, K., Jin, S., Xia, F., and Huang, J. (2014). Moving off the farm: Land institutions
to facilitate structural transformation and agricultural productivity growth in China. World

Development, 59:505 — 520.

Deininger, K., Savastano, S., and Xia, F. (2017). Smallholders’ land access in Sub-Saharan
Africa: A new landscape? Food Policy, 67:78 —92. Agriculture in Africa — Telling Myths

from Facts.

Dorfman, R. (1979). A formula for the Gini coefficient. The Review of Economics and Statistics,

61(1):146-149.

Eastwood, R., Lipton, M., and Newell, A. (2010). Chapter 65 Farm size. volume 4 of Handbook

of Agricultural Economics, pages 3323 — 3397. Elsevier.

Ellis, F. (1998). Household strategies and rural livelihood diversification. The Journal of

Development Studies, 35(1):1-38.

49



Eswaran, M. and Kotwal, A. (1986). Access to capital and agrarian production organisation. The

Economic Journal, 96(382):482—-498.

European Commission (2013). How many people work in agriculture in the European Union?

An answer based on Eurostat data sources. EU Agricultural Economics Brief No 8, July 2013.

Feder, G. (1985). The relation between farm size and farm productivity: The role of family labor,

supervision and credit constraints. Journal of Development Economics, 18(2):297 — 313.

Fuglie, K. (2015). Accounting for growth in global agriculture. Bio-based and Applied Eco-
nomics, 4(3):201-234.

Gollin, D. (2019). Farm size and productivity - Lessons from recent literature. Research Series

Issue 34, International Fund for Agricultural Development (IFAD).

Gollin, D., Lagakos, D., and Waugh, M. E. (2013). The agricultural productivity gap. The
Quarterly Journal of Economics, 129(2):939-993.

Griffin, K., Khan, A. R., and Ickowitz, A. (2002). Poverty and the distribution of land. Journal

of Agrarian Change, 2(3):279-330.

Hammond, J. L. (2009). Land occupations, violence, and the politics of agrarian reform in Brazil.

Latin American Perspectives, 36(4):156—177.

Helfand, S. M. and Taylor, M. P. (2021). The inverse relationship between farm size and

productivity: Refocusing the debate. Food Policy, 99:101977.

Ho, P. and Spoor, M. (2006). Whose land? the political economy of land titling in transitional

economies. Land Use Policy, 23(4):580-587.

Holden, S. T. and Otsuka, K. (2014). The roles of land tenure reforms and land markets in the
context of population growth and land use intensification in Africa. Food Policy, 48:88-97.

Boserup and Beyond: Mounting Land Pressures and Development Strategies in Africa.

50



Jin, S. and Deininger, K. (2009). Land rental markets in the process of rural structural transfor-
mation: Productivity and equity impacts from China. Journal of Comparative Economics,

37(4):629-646.

Kay, S., Peuch, J., and Franco, J. (2015). Extent of farmland grabbing in the EU. European

Parliament, Policy Department B Structural and Cohesion Policies.

Kevane, M. (1996). Agrarian structure and agricultural practice: Typology and application to

Western Sudan. American Journal of Agricultural Economics, 78(1):236-245.

Kung, J. K.-s. (2002). Off-farm labor markets and the emergence of land rental markets in rural

China. Journal of Comparative Economics, 30(2):395 — 414.

Lagakos, D. and Waugh, M. E. (2013). Selection, agriculture, and cross-country productivity

differences. American Economic Review, 103(2):948-80.

Lahiff, E., Jr, S. M. B., and Kay, C. (2007). Market-led agrarian reform: policies, performance
and prospects. Third World Quarterly, 28(8):1417-1436.

Laitner, J. (2000). Structural change and economic growth. The Review of Economic Studies,

67(3):545-561.

Nin-Pratt, A. and Yu, B. (2010). Getting implicit shadow prices right for the estimation of the
malmquist index: The case of agricultural total factor productivity in developing countries.

Agricultural Economics, 41(3-4):349-360.

NITT Aayog (2016). Report of the expert committee and model law on agricultural land leasing.

National Institution for Transforming India, Government of India.

Otsuka, K. (2007). Chapter 51 Efficiency and equity effects of land markets. In Evenson, R. and
Pingali, P, editors, Agricultural Development: Farmers, Farm Production and Farm Markets,

volume 3 of Handbook of Agricultural Economics, pages 2671 —2703. Elsevier.

51



Sadoulet, E., Murgai, R., and de Janvry, A. (2001). Chapter 8 Access to land via land rental
markets. In de Janvry, A., Gordillo, G., Sadoulet, E., and Platteau, J.-P., editors, Access to

Land, Rural Poverty, and Public Action. Oxford University Press.

Sheahan, M. and Barrett, C. B. (2017). Ten striking facts about agricultural input use in
Sub-Saharan Africa. Food Policy, 67:12 — 25. Agriculture in Africa — Telling Myths from

Facts.

Sikor, T. and Miiller, D. (2009). The limits of state-led land reform: An introduction. World

Development, 37(8):1307-1316. The Limits of State-Led Land Reform.

Sikor, T., Miiller, D., and Stahl, J. (2009). Land fragmentation and cropland abandonment in
Albania: Implications for the roles of state and community in post-socialist land consolidation.

World Development, 37(8):1411-1423. The Limits of State-Led Land Reform.

Swinnen, J., Herck, K. V., and Vranken, L. (2016). The diversity of land markets and regulations

in Europe, and (some of) its causes. The Journal of Development Studies, 52(2):186-205.

Syrquin, M. (1988). Chapter 7 Patterns of structural change. volume 1 of Handbook of

Development Economics, pages 203—-273. Elsevier.

Vranken, L. and Swinnen, J. (2006). Land rental markets in transition: Theory and evidence

from Hungary. World Development, 34(3):481-500.

Wang, S. L., Schimmelpfennig, D. E., and Fuglie, K. O. (2012). Chapter 5 Is agricultural
productivity growth slowing in Western Europe? In Fuglie Keith O., Wang, S. L. and

Ball, V. E., editors, Productivity Growth in Agriculture: An International Perspective, pages

109-125. CAB International, Wallingford, UK.

52





