AARES 2011

Determinants of the Choice of Agricultural Tenancy
Contracts in Rural Bangladesh

Sharmina Ahmed

PhD student, Univeristy of Adeliade



1 Introduction

In recent years economists have revisit to the role of informal intuitions’ in eco-
nomic development. Literatures on this issue often deal with explaining the un-
derlying motivation and outcome of different economic institutions observed in
agrarian economies by exploring problems of imperfect information and missing
markets. The primary focus of this trend is that informal tenancy market with
different types of contracts emerge as substitutes for imperfect markets in an en-
vironment of pervasive risk, information asymmetry, social norms and moral haz-
ard.! Among other things, recent works inspect the implications of factors such as
cash constraints, transaction costs and multitasking for optimal contracts.? Hence,
theoretical researches advance a number of hypotheses on contracting that explain
the trade-off between own cultivation and tenancy cultivation and the choice of
crop share over cash lease in agriculture. These hypotheses include: optimal risk
sharing, optimal incentives, transaction cost, screening/ sorting and moral hazard
(Fukunaga and Hauffman, 2009). Among these hypotheses, recent attention has
focused on risk sharing and low transaction cost approach. It is important to
recognize that most of the outcomes draw from these models in the theoretical
literatures based on specific assumptions. Hence, it is widely recognized that ex-
tensive empirical works are vital for understanding the generality of the theoretical
results.

To fill the empirical research gap, this study brings together two separate
strands of literature. It provides the first joint analysis of decision to participate
and contract type chosen by both contracting parties by testing for all three main
hypotheses. This joint estimation method has an economic and econometric con-
tribution is that through this the sample selection bias can be avoided that plagues
studies on tenancy choice very often. Chaudhuri and Maitra (2001) use a joint
analysis, though their model depends on plot level data and includes only tenant
characteristics. The main contribution of this study is that it offers an opportunity
to re-evaluate the tenant-landlord contract choices. This has been done, firstly,
by focusing on the transaction costs on the initial decision to enter into informal
tenancy market and secondly, on the effect of risk averseness of the tenant and
moral hazard problem of the landlord as reflected through their attributes.

The empirical evidences in favour of above hypotheses are mixed and chal-

lenging. For example, Holmstrom (1979) shown that in the presence of imperfect

1Stiglitz, 1988; Bardhan, 1989; Fukunaga and Haffman, 2009
2Shaban (1987), Allen and Lueck (1992, 1993, 1995, 1999), Laffont and Matoussi (1995)



markets contract choice is driven primarily by risk sharing and setting incentives
for effort. However, Allen and Lueck (1992, 1993, and 1999) use wealth as proxy to
represent the effects of key parameters on contract choice and conclude that risk
sharing associated with contract choice is not a major factor in North American
agriculture. They also find that the land lords want to minimize transaction costs
by minimizing problems of marketing of final outputs or by monitoring the tenants.
Their results contradict a common assumption of principal-agent models that the
tenants’ risk aversion is important to contract choice. Allen and Lueck conclude
that transaction cost, rather than risk sharing, is important in contract choice.
Ackerberg and Botticini (2000) provide a re-examination of the risk aversion in
contracting. Their works limit heterogeneity of the tenants to risk aversion and
of the land lords to the riskiness of the task contracted. In their empirical work,
they model risk preference of the tenant as an unobserved variable and find that
the land lord’s type of cropland and the wealth level of the tenant are correlated
with the tenant’s risk aversion. In related empirical work, Laffont and Matoussi
(1995) consider the choice of share tenancy versus cash rent versus wage contract
in Tunisia. They explain the costs of collecting rent payments under moral hazard
or default and imperfections in input markets. Hence, reputation, risk sharing and
moral hazard are important in their results. Huffman and Just (2004), in contrast
to other contracting studies, consider equilibrium in the landlord-tenant relation
where supply of potential agents is larger than required to meet all contracts of-
fered by the principals. Under this assumption, competition among agents creates
an incentive for each principal to select agents with less risk aversion. In their
paper it reveals that both plot and the tenants attributes are key determinants of
optimal tenure contract choice.

Therefore, most of the empirical works focus on single hypothesis using either
the tenant characteristics or plot characteristics. While, in most of the developing
countries including rural Bangladesh, there is an indication that transaction cost,
risk averseness of the tenant and moral hazard of the landlord all these factors
may effect simultaneously on the informal land rental market . Consequently, it
is worth considering all of them. Ackerberg and Botticini’s (2000) works is the
first one that test all three hypotheses. Their estimates suggest that moral hazard
and imperfect capital markets are important factors in Tuscan agriculture. Yet,
there is no significant empirical support that risk sharing played an important
role in contract choice. But their model also based on only tenant’s and plot level
characteristics and omit landlord’s attributes to contract choice.

So far, Rainey et. al. (2005) and Fukunaga and Hauffman (2009) are the



only studies providing some support that attributes of landlords may also affect
tenancy choice. However, their results are somewhat unconvincing. this is because
the estimates consider only a group of landlords who lease out land and omits the
tenants who lease in land. Rainey et. al. (2005) use survey data obtained from
landlords who leased land to tenants in selected Arkansas districts. His results
shows that a land lord’s attributes significantly affect contract choice. Fukunaga
and Huffman (2009) in their study also include both the tenant’s and the landlord’s
attributes but their sample unit is not an individual tenant or landlord, but a
particular contract between a tenant and a landlord. While very insightful, these
works do not jointly examine and compare the factors which may affect the initial
decision of farmers to participate in the informal land rental market and then chose
a contract. When arguing about the type of contract chosen, earlier works do not
examine the possibility that, there may be some situations under which a farmer
has to enter into the tenancy market as a tenant or as a landlord. Although he
may know that the outcome from the tenancy cultivation is not as efficient as it is
from own cultivation. Most of the empirical literatures in this field focus mainly
on finding determinants of contract choice assuming that the farmers already have
taken the decision to participate in land lease market.

A further question is whether choosing a particular type of contract by the
tenant or the landlord is driven by some endogenous matching. The problem
of endogeneity in this type of literature comes from the fact that in theoretical
models, there is no measurement problem regarding principal, agent and task char-
acteristics. However, in empirical models many potentially relevant characteristics
may be unobserved, partially observed or observed with error. In 2002, Ackerberg
and Botticini are the first one to argue that if principal and the agents with are
endogenously match with each other then determinants of contract can become
bias. For example, if the tenant’s risk aversion if perfectly measurable, then this
endogenous matching would be solved by regressing contract choice only on the
tenant’s risk aversion (Allen and Leuck, 2004). However, in empirical analysis usu-
ally proxies for risk aversion are used such as age, wealth or property. Ackerberg
and Botticini (2002) believe that using proxies for risk aversion does not solve the
endogenous problem. In their empirical analysis on data from Tuscan they find
strong evidence of matching between principal and agent. They use crop type to
check for this endogeneity and find that the tenants who offered a share contract
end up producing vine and the tenants who get a fixed rent contracts produce
wheat or corn. Following their works, Fukunaga and Huffman (2009) consider

decisions on contract type and land type, with land type being endogenous in the



contract choice equation. Their estimates conclude that in the U.S. the landlord-
tenant contract choice endogeneity of the land type leased is not a serious prob-
lem. Hence, endogenous matching surely is not universal for all agrarian economy.
Thus, there is this puzzle that whether or not farmers in rural Bangladesh also face
endogenous matching for contract choice. Through a separate model, to test the
endogeneity of matching, my study incorporates both the tenant’s and the land-
lord’s aspects together to select a contract type. This will help to compare the
behavior of two parties participating in the tenancy market in rural Bangladesh,
which will help for rational policy formulation.

As far as we know, this is the first extensive examination of these issues that
include all steps of decision for both the tenant and the landlord. Besides,although
tenancy cultivation is a very common feature of Bangladesh agriculture, there
is not sufficient empirical works on contract choices exist in rural Bangladesh .
Nonetheless, adequate evidence from empirical analysis is necessary for any policy
formulation.

About 73% of the 116 million people who live in rural Bangladesh depend on
agricultural activities for their income and employment. However, agricultural
land is a scarce commodity in Bangladesh. Per capita available cropland has
diminished by about 50% in Bangladesh from 1970 to 1990, which stood at only
0.08 ha against world average 0.27 ha (World Bank, 1997). Since land is in short
supply in this densely populated agrarian economy, access to land through land
rental markets has been important source to increase operational farm size. About
23 % of the total cultivated land is farmed under different tenurial arrangements.
Furthermore,among the tenant farmers under different tenurial arrangements, 63%
live below poverty line (World Bank, 2003). The most common form of tenancy
relationship in Bangladesh is sharecropping (bargadari), which gives the land lord
usually half of the production, while the sharecropper after providing all labour
receives another half. This system is usually known as adhi barga, which represent
half of the share. In some areas land owners receives a predetermined amount of
money for a specific time period or crop from tenants and this is called fixed rent
contract. In few areas the tin barga (three shares) system has been introduced,
where production is divided into three shares against land, labour and capital.

The choice of land tenure systems for development has been a controversial
policy issue for many parts of the world (Otsuka and Hayami, 1992; Biswanger
et.al., 1995; Deininger, 2003). Bangladesh is no exception to this. Indeed, policy
discussions in Bangladesh (as reported by various organization such as Center
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of information regarding informal agricultural land rental market. However, so
far Bangladesh does not have any success to implement any of its agricultural
land reform policies. Further rethinking and research is necessary to assess the
impact of this informal land rental market, which has been there for almost four
decades, for realistic policy formulation. Note that agricultural activities in rural
Bangladesh are administered by the Ministry of Agriculture, while agricultural
land issues are administered by the Ministry of Land. Unfortunately, no study in
recent years addressed role the of tenant’s and the landlord’s attributes in decision
to participate in land rental market and in choice of contract. This study examines
the landlord-tenant contracts in rural Bangladesh. To understand this, present
study focus on the contribution of explanatory variables (such as number of the
household participating in the tenancy market, the tenant’s and the landlord’s
wealth and working capital, age, education and sex if the household head, etc.)
that represent transaction cost, risk-sharing incentives and moral hazard problem.

Present study thus, is intended to investigate determinants of the share ten-
ancy in rural Bangladesh. For this study purpose both the landlord and the tenant
characteristics and some plot level characteristics are used. Econometric methods
used here are somewhat modest and some empirical results are not robust. The
findings of the study support the presence of transaction costs in tenancy cultiva-
tion at least when the farmers take the initial decision to enter into the informal
tenancy market. Results also show that in general moral hazard problem of the
landlord rather than risk, represented by wealth effect, is the determinants of con-
tract choice in rural Bangladesh. Share tenancy are offered when the landlord
ensure monitoring of the tenant farmers. On the other hand possession of other
types of land among the landlords has a positive impact on the adoption of share
tenancy possibly because of their effects in stabilizing income from other sources,
thereby supporting the prediction of the presence of moral hazard. Conversely,
the findings are not in the line with existing evidence that sharecropping con-
tracts are more likely to be offered to poor tenants®. I do not have significant
support for wealth effect on risk sharing hypothesis through the empirical analy-
sis. Risk averseness of the tenant in this study is mostly supported by the tenant’s
own characteristics(such as age of head and other job opportunity). However, the
empirical results do have some support for endogenous matching in that share
contract seems to be chosen by the tenant and the landlord for a particular type
of land. In contrast to the survey data generally used in literature, the data used

here contain information on both contracting parties and thus provide a more

3See Ackerberg and Botticini (2002), Dubois (2002) and Laffont and Matoussi (1995)



complete picture of the determinants of contractual structure.

The reminder of the paper is organized as follows: the proceeding section draws
ideas of imperfections in the land rental market and determinants of contracts from
the existing theoretical literature. Section 3 and 4 describe the data set used here
and the methodology respectively. Section 5 provides main findings. Section 6
presents discussion on extensions and econometric concerns. Section 7 concludes

presentation.

2 Conceptual Framework

This section summarizes three key concepts: transaction costs, moral hazard and

risk sharing.

2.1 Market imperfections and participants of land rental

market: Ideas from Theory

This paper focuses on the factors that may affect the initial decision of a farmer to
enter into the informal land rental market either as a tenant or as a landlord. In
the crop production, since land is an immobile resource in physical sense, other re-
sources have to be bought to it for agricultural production. The fact that in many
countries, many households participate in informal land rental markets clearly in-
dicate that the amount of land they wish to cultivate is not identical with the
amount of land they own or not own at all. Many authors, to date, (e.g. Bliss and
Stern, 1982; Binswagner and Rosenweig, 1984) show that with perfect market for
other factors of production, there would be no need for a land rental market to
achieve efficiency in production. However, in the presence of incomplete markets
rural producers will try to maximize their utility from crop output by deciding
how to combine their own resource endowments with resources obtained through
the imperfect factor markets. This participation becomes more difficult when the
farmers who participate are mostly poor as I see in rural Bangladesh. There-
fore, the decision of participating in the informal land market must have some
transaction costs. Moreover, the imperfections in factor markets together with
unobserved risk of production may create moral hazard problem for the landlords
who lease out land and may tend to make tenants, who lease in land, more risk
averse.

As mentioned earlier, in the agricultural land lease markets there are two

distinct groups of farmers. One group wants to lease out land hence identify as



the landlord. Other group who wish to lease in some land are the tenants. At
the beginning of a cropping season, these two parties have to make decision over
whether or not to participate in the land rental markets. Very often this decision

is focus on completely different factors.

2.2 Contract type: Fixed rent versus sharecropping

Existing literature of tenancy contracts armed with the theory of contracts usually
addresses two aspects: moral hazard and risk sharing. The landlord suffering
for a moral hazard problem in which he can not monitor or verify the tenants’
action. From the landlord’s side, it is always preferable to him to offer a fixed rent
contract rather than a sharecropping contract. This is because output sharing
(share-tenancy) causes the market of land leases not clear as in the normal case.
The share paid by the land lord to the tenant does not always work the same way
as price. In addition, it is not always possible to fully monitor the tenant’s effort
in crop production. There are always risks of crop loss from many unobservable
factors such as flood, draught, pest infestation etc. Therefore, when the plot is
under sharecropping system, the low output may be from unobservable effects of
nature or from low effort from the tenant farmers. Hence, a landlord faces moral
hazard problems by the possible disincentive effect that output sharing may cause
to the tenant. However, for the landlord it is not always possible to offer fixed
rent contract to all the tenants, especially in an economy where most of the tenant
farmers are poor and unable to pay fixed rent.

Similarly, a tenant’s ability to enter the rental market and to choose a par-
ticular type of contract may depend on the possession of non-land resources and
reputation of the farmer as a tenant. These are again characterized by his posses-
sion of sources of wealth and working capital that may be used to incur the cost
of non labour inputs. However, a fixed rent contract imposes too much risk to
the tenant because he is obliged to pay the fixed rent no matter what the actual
output might be. The poorer and risk averse tenants may like an output share
contract rather than a fixed rent contract. With a sharecropping contract the
tenant can share the production risk with the landlord.* This implies decisions
taken by the land lord and the tenant may be different and they may represent
the two sides of the market. Moreover, given participation as a tenant or as a land

lord, it is still possible that there may be considerable variations in the factors

4Theoritically, the landlord can mix these methods by offering a share tenancy with some
fixed rent component. But in rural Bangladesh we do not see such mixed contract (Rahman and
Rahman, 2009).



between these two groups in choosing either share cropping contract or fixed rent
contract.

This theoretical model of risk sharing proposes three predictions that are sub-
ject to empirical testing. Firstly, because share tenancy can not fully motivate the
tenant to work, but reduces risk from the tenant, it is predicted to be adopted by
the tenant with greater risk aversion. Theoretically, income and assets affect the
tenant’s risk aversion. Practically, the tenants are thought to be more risk averse
if they have lower wealth.® In this sense, also, having more opportunities of sta-
ble employment strengthens the tenant’s tolerance to risk and choosing fixed rent
contract. Secondly,the landlord will consider his capacity to monitor the tenant
when he chooses to offer a particular contract. In this paper I empirically examine
following hypotheses using data from rural Bangladesh:

(i) transaction cost: the higher the transaction cost of participating in land
rental market the lower the probability that farmers will participate.

(ii) risk aversion: if risk sharing is important, then the more risk averse a
tenant is, the lower the likelihood that a fixed rent contract will be chosen.

(iii) moral hazard: the higher the marginal cost of evaluating the effort devoted
by the tenant to production, the larger the probability that fixed rent contract are

offered since they offer more incentive.

3 Data and variables

3.1 Data and variables

The empirical study is based on cross-section micro-level data on farmers of rural
Bangladesh. The data collected from a survey conducted by the International
Rice Research Institute (IRRI). The sample survey is based on farm level cross
section data for the crop year 2000. The survey was conducted from February to
April 2000. A multi stage random sampling method followed for sample selection
from 62 unions in 57 districts (out of 64 districts, omitting urban districts). Then
one village was selected purposively from each union such that the population
density and literacy rate for the village are similar to those for the selected union
(this information was collected from the district census reports). A census of all
the households in the selected villages was undertaken to collect information on
landholding and sources of income of the household. At this stage two villages

were dropped because of the logistical problems of implementing the survey. The

’See Binswanger, 1981; Rosenweig and Binswanger, 1993.



households were then stratified into eight groups on the basis of four landholding
and two land tenure categories, and 20 households were drawn at random for each
village according to their probability proportion. The stratification was based
on wealth ranking technique of the participatory rural appraisal (PRA) method,
because, the survey was initially conducted for a study of the impact of rice re-
search on poverty reduction in rural Bangladesh. Detailed information on land
ownership patterns, tenancy status and selected socioeconomic indicators for in-
dividual households was collected in this survey. The data set also include some
plot level characteristics. Model variable definitions utilized from the survey data
are reported in Table 3.1.

Summary statistics of the variables used in the empirical analysis are given in
Table 3.2. Although the average household size is approx. 5, the non agricultural
labour in a household is much lower than that of agricultural labour. This indicates
lack of other job opportunities in rural Bangladesh. Illiteracy is considered as
major problem for the economic emancipation in rural Bangladesh (FAO report,
2007). This is also supported by the data where Table 3.2 shows that only 40%
of the household head has access to primary education. The average age of head
of the household is approx. 46. Thus, they are of retirement age or close to it.
Among other sources of income, reported in the table, income from tree plantation

gives considerable side earnings.
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Table 3.1/ ariable@efinitions

Variable Description
Selection@nodel@ependent®@ariables

d_leasein =AAfHHAease@n@and;ZE=D@Dtherwise

d_leaseout =FAAfHHAeaseD®utdand;EDDtherwise

Type_leasein
Type_leaseout

Fullinodel@ependent@ariables
=A@ HHBharecroppingin®heilot;ZDEHHHixedFentdnEhe@lot
=A@fHHBharecroppingfuti@he plot;EDEAHHFixedFentDut®hedlot

Otherfinary@ariables

share =A@f&hare@ontract

rent =AAffixed@entontract
Independent@ariables
HH®&haracteristics@ariables

hhsize Household@HH)Bizednumber)

total_worker
total_agri_male
total_agri_female
total_nonagri_male
total_nonagri_female

Total@ctive@abourforce@nEEMHE 16260F ears)dnumber)
Total@nale@griBvorkerfnumber)
Totaldemale@griBvorker@number)
Total@nalefhonagrivorkernumber)
TotalFemalemonagrivorkerfdnumber)

SocioPleconomicariables

edu_head
healthyp

sexh

age_head
prim_occu_head

Education®ffHHHheadEE 1@ ompleteddrimary@ducation;Z0therwise
No.Bfthealthy@opulation@n@zEHH

Sex®DHH;ZA@MHHEBeaddsEnale; B0 therwise

Age®ftheadinumber)
=FAafkhe@rimary@®ccupation@dfihefhead@diHHAEgriculture;Z=0
otherwise

cow_pp Market@price@®fbullocksfisedd@n@ultivation
Plotilevel@haracteristics

highland =A@fEultivabledandsthigh@andzrealE-0@therwise

highl =[lifdeasedilot@sthigh@®r mediumhigh@and

lowl =[Afdeaseddlot@s@owirVerydowldand

own_irrigated_area
riceplot

TotallArrigated@rea®fRultivable@and
=AAf®nly@iceRultivated;ZDAfnlyEhonice@ropRultivated;E2[fdboth
typeRtultivated

Wealth@ariables®bflthe HH

homestead_land
garden_fruit_land
pond_land
cultivated_land

Ownland:thomesteaddha)
Ownland:@arden&M@ruitsdha)
Ownland:Bpond3ha)
Ownland:&ultivabledha)

Workingtapital@ariables@fhefHH

for_loan

infor_loan
goat_inc
poultry_inc
Income_tree_plant

Amount®fitredit®FromFormallnstitutionsdtk.)
Amount®f@redit#FromiAnformalidnstitutionsitk.)
Annual@ncomefrom@Eoat@earingdtk.)
Annual@ncome@rompoultry@earingdtk.)
Annual@ncome@romiree,@therBlantsitk.)
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Table 3.2@MeansEnd standard@leviation

Variable Mean Standard@leviation
hhsize 5.69 2.501
active_labor 3.29 1.598
total@vorker 1.735 0.994
total_agri_male 1.32 0.815
total_agri_female 0.017 0.131
total_nonBkhgri_male 0.739 0.843
total_nonBagri_female 0.048 0.226
edu_head 0.416 0.493
healthyp 5.141 2.449
sexh 0.973 0.164
age_head 45.94 12.549
hland 0.778 0.415
riceplot 1.417 0.594
cow_pp 9182.82 11038.81
own_irrigated_area 0642 1.054
homestead_land 0.059 0.066
garden_fruit_land 0.039 0.115
pond_land 0.018 0.054
own_cul_land 0.443 0.766
for_loan 2686.16 8826.85
infor_loan 1481.44 10790.04
goat_inc 7.756 125.25
poul_inc 407.41 815.87
income_tree_plant 2924.28 9240.345
d_leasein 0.465 0.499
d_leaseout 0.180 0.384
type_leasein 0.659 0.474
type_leaseout 0.465 0.499
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Figure 3.1:Mistribution®fdand ownership groupsidata@romuralBangladesh,?22000)
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Figure 3.2:Mistribution®fdandiholding@roupsidatafromiuraldBangladesh,22000)
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Figure 3.1 and 3.2 illustrate distribution of land among the households in the
survey data. In Bangladesh households are classified into seven groups (mentioned
in the figure) based on their ownership of land. above figures show that in rural
Bangladesh only few farmers are medium to large land owners compare to the

huge amount of landless and marginal farmers.

4 Empirical methodology

The analysis focuses on the determinants of the decision to participate in the

tenancy market and of the choice between fixed rent and share cropping contracts.
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In rural Bangladesh (as elsewhere) social concerns and influences shape economic
decisions including participation in informal land market. Due to this social and
economic complexity, it would be very difficult to estimate a truly structural model
of contract choice determination. As such, the current best practice methodology
when it comes to estimate models of contract choice is through the use of different

binary choice models.

4.1 Econometric models: Bivariate two stage model

Decision of leasing in and leasing out land and conditional on these decisions of
types of rental contracts chosen are defined as dichotomous latent variables. In
general, the study designates those who lease-out land as land lords and those
who lease-in land as tenants. Let us assume that these two groups of farmers are
distinctly different with respect to their socioeconomic circumstances. Most of the
literature examining the determinants of land market transactions (e.g. Deininger
et.al. 2003; Teklu and Remi, 2004; Masterson, 2007; Holden et.al. 2007) also
implicitly assumed that the decision to lease-in and lease-out land are independent
of each other.

My two stage model is based on a tree structure of choice of tenancy contract
path. Farmers in rural Bangladesh at the beginning of the cropping season are
assumed to follow two sequential decisions. First, whether a household wants to
lease in or lease out land and second, depending on the outcome of first stage
what type of contract a farmer would choose, i.e. if farmers what to lease in some
land, then he have to choose between sharecropping in contract and fixed rent in
contract. Similarly, if the farmer decides to lease out some land, then he has to

choose a contract between sharecropping out and fixed rent out (fig 4.1).
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Fig. 4.1 Tree for two stage model
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However, decision variables in each stage are likely to be connected and some
unobservable variables may affect both the decision. Thus, my empirical strategy
relies on first estimating two seemingly unrelated probit models. This allows us
to determine whether a joint estimation is appropriate or not (Maddlala, 1983).
These models allow us to correct for ‘sample selection biases’ and is expected to
increase the efficiency of the estimation. Finally, to provide additional insight into
the nature of the joint choices made by individuals, we calculate the marginal
effects of covariates on the probabilities of each combination of alternatives. The
marginal effect allows us to understand changes in socioeconomic characteristics
which may affect on the final four choices®.

The two first order conditions of the tenants and landlords maximization prob-
lem yield the optimal decision (¢}) and choice of contract (¢3) as a function of each
other and endogenous variables.

Assuming linearity , the model is,

qy; = o gy + By Xui + iy (1)

6Results are in appendix
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Qg = @ q) + Bo; Yoi 4 fiy; (2)

Where i = tenant or landlord and X;; refers to the observed determinants of
the decision of the tenant and land lord to participate in the tenancy market. Y5;
refers to the observed determinants of the decision of the tenant and landlord to
either choose sharecropping contract or fixed rent contract in the tenancy market.
B4; and (3,; are the associate parameters, and p,; and p,,; are a random error term.
The data does not contain information on ¢j; and ¢3;. Instead we observe four
discrete variables. ¢j; and ¢3; are equal to one when a tenant or a landlord decide
to participate in the land rental market, zero otherwise. The decisions rules are
then,

qzz{Lifﬁi>0} 3)

0, otherwise

qaz{Lif@i>0} ()

0, otherwise

Yet, because the two decision of the tenant and the landlord are potentially
taken simultaneously and explained by some common determinants, the error
terms of the two models are might be dependent and distributed as a bivariate
normal, so that E(puy;) = E(uy;) = 0, var(uy;) = var(uy;) =1 and p = cov(py;; py;)-
A Wald test for p = 0 indicates these two stages should be jointly estimated.
Hence, the study analyses two models one each for the tenant and another for the
landlord and a total of four equations.

As mentioned above, in the first stage a household decides to lease in or lease
out land or cultivate by own. I assume that this decision of the household largely
related to his labour and non labour endowments. Furthermore, there may be
some effect of socioeconomic parameters of the household to make a decision to
participate in the land lease market. In this respect, estimates include several
household characteristics as well as socio economic characteristics; this should also
reflect the presence of transaction costs for the participation in tenancy market.
The second stage particularly give attention to the factors that may represent
degree of risk averseness of the tenant and moral hazard of the landlord when

the two parties have to choose between share cropping contract and fixed rent
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contract.

4.2 Testable implications

The landlords and the tenants in this study chose first whether or not to participate
in the land lease market and then depending on this decision, chose between
following contract types: crop- share and fixed rent. In a crop share contract in
rural Bangladesh usually the tenant is responsible for all labour input but shares
the cost of non labour inputs and the final production output. A fixed rent contract
requires the tenant to pay the land owner a fixed cash payment and be responsible
for all operating expenses. As mentioned earlier, through this study we test a set of
hypotheses about the coefficients of explanatory variables in the contract choice
equation, emphasizing imperfections in the existing markets, transaction costs,
risk averseness and moral hazard problems. I investigate the market imperfections
by using preliminary evidence from the data set. Following Tikabo and Holden
(2007) the initial test for the role of transaction costs in through the extent of
participation of farmers in the lease market and by using other parameters. Where
there are imperfections in the market or absence of trade, there is costs associated
with transactions in factor services, such as labour or bullock power or access to
irrigation. Thus the household having surplus labour (mostly family labour) and
/Jor bullocks lease in land while household with excess cultivable land in relation
to their factor endowments lease out land.

A number of proxies has been used to test the transaction costs and risk shar-
ing hypothesis in the first stage of the bivariate model. These proxies include:
household size, education, age and sex of household head, number of healthy pop-
ulation in a household and bullock power. For this, I consider the household size
as a proxy of household subsistence pressure (Teklu and Lemi, 2004). The higher
the subsistence pressure the lower the rate of participation in the tenancy market.
Hence, the likelihood of renting out and renting in land is higher among house-
holds with relatively less subsistence pressure (i.e. lower family pressure). While,
number of healthy population in a family may reduce the transaction cost in a
tenancy market. Accordingly, the rate of participation in the tenancy market in-
creases with the increase in number of healthy population. Age of the household
head use as a proxy for risk averseness: as the head of the farming household
become older, he become more experienced but less physically able to take major
part in the crop cultivation as well as supervising other family labourers. Thus,

he becomes more risk averse. Similar explanation can also used for education level
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and sex of the household head. The higher the education level of the household
head, the more productive the household become, the less risk averse he/she would
be. Also female household head assumed to be more risk averse than male headed
household. Since, she has a major role running the household and taking care of
dependents, it is traditionally assumed that female household head has less time
to take part or supervise farm activities than male head.

In the second stage, from the principal agent perspective we look into the
tenant’s and the landlord’s choice of contracts under different observable factors.
Risk sharing hypothesis is tested mainly by looking for an effect of tenant’s wealth
and working capital on contract choice and some plot level characteristics of the
leased in plot. There is strong evidence that higher-wealth individuals are less risk
averse.” The tenants with more financial strength and the tenants who own some
king of usable land may have been less risk-averse and therefore more willing to
work under fixed rent contracts. In addition, considering the prevailing condition
of the rural Bangladesh, topography of the leased land can also be a significant
factor for choice of contract.

An alternative look at the hypothesis is the landlord’s monitoring ability. If
moral hazard and monitoring are important issues, female landlords or the land-
lords practicing non agricultural occupations or with more household members
would likely to have higher cost of monitoring. Thus they would not want to
participate in lease market. If participate would be more prone to choose fixed
rent contracts. Moreover, as noted in Rainey’s (2005) work, for the land lords,
their wealth, working capital and access to credit should indicate their financial
strength. Therefore, these variables hypothesized to increase the probability of
choosing a sharecropping contract. Access to irrigation is a major concern for the
landlord in rural Bangladesh to ensure a good production of crops. Thus, if the
land is properly irrigated, the landlord is more likely to offer a crop share contract.

A few other control variables are also included in both stages of the selection
model to emphasize the key variables discussed above; for example, the type of

crop cultivated in leased plot and the type of labours in a household.

"TRosenzweig and Biswanger, 1993, provide striking results for India.
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5 Empirical Results

5.1 Preliminary evidence

Table 5.1 presents an initial comparative study of the three groups of farmers: non
participating owner farmers, the landlords and the tenants. In the table, 39.5%
of the households lease-in land and 14.7% of the household lease-out land. Nearly
55% of the household take part in some kind of land transaction through land
rental markets. Therefore approx. 46% of the households are not participating in
the land rental market. One of the explanations of non-participation in the land
rental market is the transaction cost (Teklu and Lemi, 2004; Tikabo and Holden,
2004). Bell and Sussangkarn (1988) show that transaction cost would drive a
wedge between the costs and benefits of tenancy as a landlord and as a tenant.
Non-participation of 46% of the households in the land rental market therefore, is
an indication of fixed transaction costs in the market. ,since in rural Bangladesh, it
is highly unlikely that all non-participating household have a perfect combination
of land and non land factors for cop cultivation.

The socio economic profile of the participating farm households presented in
the Table 5.1 shows some distinct variations from the non-participating house-
holds. The average size of the cultivated land per household is only about 0.45 ha.
Hence, the functional amount of cultivable land per household is very small. Each
household consists of on average 5 members in the family and 2 workers/household.
In addition, the table confirms that 97% of the family are headed by male and
41.64% of the head of the household at least finish 4 year schooling. Therefore, the
level of literacy is generally low among the farmers who lease in land and highest
among the farmers who lease out land. Looking at the wealth variables other
than own cultivable land, on average an individual household has only 0.06ha
homestead land, 0.04 ha garden and fruit land and much smaller pond area. Con-
sidering the source of working capital, a household earns on an average 3000 taka (
tk here after) from tree plantation annually, only 408 tk from poultry rearing and
negligible amount from goat rearing. Incomes from goat rearing and income from
tree plantation are lower for participating household than from non participating
household. It is similar for access to credit as well. Hence, income from other
sources such as goat, poultry and threes are higher in non participating house-
holds and landlords than tenant households. Similar picture can be seen in case of
access to credit from formal and non formal sources. The table indicates that the

tenant households in rural Bangladesh are the most disadvantaged portion of the
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society. This group of farmers who are leasing in exhibit many characteristics of
the rural poor in rural Bangladesh. Low asset ownership (land and other capital
asset, access to credit) and low education level. As these households have some
labour and non labour inputs that they can use for crop cultivation, the only way
to do it is through tenancy. In the table, 47.37% individual household only grow
rice, 47.18% grow rice and some other crop and only 5.45% grow non-rice crop.
Among plot characteristics majority of the plot under study are either highland

or medium high land or rest are low land.

Table 5.1 Differences@n@armEndowment,Bocio@conomicharacteristics@nd@®xtent®fland®ransaction

byBparticipation@tatus

Variables Participatingfhouseholds NonBparticipating
households
Leaselin Lease out
mean SD mean SD mean SD
Percentage®fltransactingfhouseholds 39.5 14.7 45.8
HouseholdBize 5.4 2.09 6.2 3.09 5.5 2.42
Healthy@opulationdnzEHH(no.) 5 2.08 5.5 3.10 4.9 2.34
Ageftheaddyear) 44 11.88 49 13.82 46 12.37
Education®fthead (schoolear) 2.9 3.56 6.06 4.6 5.6 4.38
Total@vorker@nEHHEno.) 1.7 0.99 1.8 0.97 1.8 0.98
Total@Enale@griBworkerdAn@HHEno.) 1.32 0.76 1.3 0.88 1.3 0.87
TotaldemaleigriBworker@nEHHEno.) 0.02 0.11 0.01 0.10 0.03 0.17
Total@maleGhonBagriBworker inBHHENo.) 0.72 0.86 0.8 0.80 0.74 0.78
Total@emalehonkagriBworker@n@HHEno.) 0.04 0.19 0.06 0.26 0.05 0.22
Homesteaddandiha) 0.05 0.07 0.08 0.06 0.06 0.04
Garden@nddruitreaiha) 0.02 0.06 0.09 0.18 0.03 0.07
Ponddanddha) 0.008 0.03 0.04 0.11 0.02 0.03
Ownultivated@readha) 0.22 0.43 1.52 1.50 0.58 0.73
Incomedrom@Eoattk.) 4.6 57.09 6.15 85.93 12 202.13
Incomedrom@oultrydtk.) 414.86 1005.37 503.94 771.41 327.81 510.02
Incomed@rom@rees@ndilantsitk.) 1752.89 3175.51 6504.92 18040.45 1848.45  3551.37
LoanBEmount@romAEormaldending 1678.47 3259.34 2389.74 5848.77 2460.57 7482.89
institutions
LoanBmount@rom@nformaldanding 1040.47 4645.64 2081.02 9618.98 1665 14128.7
source 2

Hence, the summary statistics presented in table 5.1 somewhat confirms the
accumulated evidence of the prevalence of imperfections in markets of labour and
non labour endowments. In rural Bangladesh, the market of hired labour is largely
missing. This may be due to the extreme seasonality of demand for agricultural

labour. The farmers relying greatly on hired labour may not have a guaranteed
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supply of sufficient labour during peak season. The same explanation is also ap-
plicable for non labour inputs specially, bullock power. Thus, for rural Bangladesh,
two inputs other than land that are essential for cultivation are family labour and

draft power.

Figure®.2 Distribution®f@ifferentthousehold@haracteristicstimongenants
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Figure 5.2 and 5.3 present the distribution of different households’ characteris-

tics among the tenants and the landlords and their correlations. Descriptively, the
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tenants and the landlords have similar size of households though average age of
the household head of the tenants is lower than that of the landlords. The tenants
have less owned land than the landlord. Thus, this data from rural Bangladesh
shows that marginal/small landowners rent in land from large landowners. This
contradicts with the findings of Fujita (2010) who study land mortgage in Tan-
gail district in Bangladesh and finds that marginal /small landowners rent land to
medium landowners. In the figures above I use the actual amount of land rent in
or rent out to estimate pair wise correlations among variables of interest. However,
there are no significant relationship among the variables . It is thus, interesting
to find whether this association holds when binary choice dependent variables are
use for biprobit models.

Before setting off to estimate bivariate probit model it is worth looking at
the distribution of two types of contracts (share cropping and fixed rent) in rural
Bangladesh, represented by the survey data used here. These distributions are

shown in figure 5.4.

Figure.4 Distribution®flifferent@ontract@hoiceetween®enantsinddandlords
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Figure 5.4 reveals that, like most of the developing country, land transactions
in rural Bangladesh in 2000 are very much skewed. The average amount of land
landlord sharecropped out or fixed rent out is higher than the average amount

of land tenant sharecropped in or fixed rent in. The implication is that the land
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rental markets do not perfectly serve well in correcting factor proportion at the
farm-level (consistent with the findings of Taslim, 1989). Hence, there may be
other factors like risk averseness and/or moral hazard which affect the contract

choice.

5.2 Empirical findings: Bivariate model

Table 4 reports the results of first stage of a bivariate probit model which deals
with the decision of a farm household to lease in (tenant farmer) or lease out
(landlord) land.

First stage of biprobit model finds out determinants which influence the par-
ticipation in land rental markets. I test this with same set of factors for the tenant
and the landlord households. As shown in table 5.2, there are some common fac-
tors and also some different factors that explain the participation in the land rental
market as a tenant or as a land lord. For example, for both the tenant and the
landlord household, the bigger the size of the household, the lesser the probability
of a household to lease in or lease out land. As mentioned earlier, we consider
household size as a proxy of household subsistence pressure. Thus, household size
has a negative but diminishing effect on the decision to participate in land rental
markets. This also supports the transaction costs hypothesis. Similarly, when the
effect of the household composition is controlled (number of healthy population),
the effect of household size on the intensity of participation is positive. This re-
sult is consistent with the findings of Teklu and Lemi (2004) and Rahman (2009),
though Teklu and Lemi used the ratio of adults in the age category of 15-64 years
to the total household size. The model includes the number of total workers in the
family which also have positive but weak impact on participation in land rental
market. However, some literatures which focus on transaction costs hypothesis
claim that household with more workers will lease out less land and conversely
household with more workers tend to lease in more land. In my model, I do not
find any significant relationship between number of workers and decision to lease
in or lease out.

To check for risk sharing hypothesis, the results reveal that, age of the house-
hold head has a significant negative impact on the decision of lease in land but
its effect on the intensity of lease out land is positive though weak. Therefore, as
the household head become old, he/she becomes more risk averse. Possibly, this

causes less participation in leasing market.
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Table 5.2 Stagell:Belection@odel
Dependent@ariables:FAAEfHHAeaselindiandZ@@Dthe rwiseRFE A Hllease utiiandEZD@therwise

variables HH@ecision®feasing@ndand HHRlecision®fldeasing®ut land
HHBize @.397* .207*
(0.109) (0.103)
Education@Hthead 0.170 0.265
(0.199) (0.214)
No.Bfthealthy@opulation 0.315* 0.177**
InBHH (0.112) (0.106)
Age®dfiHHEhead @.018* 0.006
(0.009) (0.007)
SexffHHEhead 0.791 .587
(0.613) (0.502)
Total workersAnzEHH 0.271 0.332
(0.217) (0.242)
No.®fEnale 0.091 .246
agriculturald@abour (0.248) (0.216)
No.®Bfemale 0.325 Fl.177
agriculturaldabour (0.700) (0.900)
No.®fEnale @.234 .372*
nonBagriculturaldabour (0.170) (0.181)
No.®ffemale .692 .221
nonBagriculturaldabour (0.447) (0.372)
OwnRultivateddand @.302* 0.151
(0.153) (0.115)
Market@price@®fbullocksBwned 0.00001 ?.00002*
(0.00001) (9.92eM6)
C 1.107* 1.118
(0.701) (0.628)

*ERignificance@n®5% confidencel@ntervalBF *Bignificance@n®0%&onfidencelnterval; S.E.ErelnEbarenthesis

Similar explanation can be given for number of non agricultural male members
in a household who act as a landlord. This variable has significant negative impact
on the participation in the lease market as the landlord. The household who wants
to lease out land have to have sufficient monitoring capacity of tenant’s activity
to minimize moral hazard problem. This will ensure some degree of production
certainty. If a household has more members involved in non agricultural activi-
ties, this will lessen the number of member who can monitor his tenants during
cropping season. Therefore, this factor may decrease the probability of a potential
household not to lease out land.

It is earlier stated that number of agricultural labour and bullock power should
have significant effect on the decision on participation in lease market. However, in
the estimation although I have the correct sign but they do not have any significant
effect on the either decision of leasing in or leasing out land. Furthermore, bullock

power has a negative significant impact on landlord’s participation but the value

24



of coefficient is very small.

The second stage of the selection model allows one to examine how a household
decides over a particular contract. Conditional on the decision of leasing in land or
leasing out land, a household has to choose a contract between sharecropping and
fixed rent. As a consequence, a tenant or a landlord has to choose to take or to offer
either sharecropping in contract or fixed rent in contract respectively. I assume
that for the tenant the more risk averse he is the more he chooses sharecropping
contract. Similarly, for the landlord the decision to offer a particular contract
more depend on degree of expectations over moral hazard and monitoring cost of
production.

For each bivariate probit analysis, I try three models. Model 1, which is the
base model here, includes all kinds of wealth and working capital variables a
tenant and a land lord can possible consider making a decision over choosing a
tenancy contract. Model 2 I accumulate working capital variable and includes
all wealth variables as before. And in model three I used accumulated wealth
and working capital variables. All three models also includes some household
level characteristics and plot level characteristics. Since a priory information is
not available on which variables effect the decision of a tenant or a land lord
household, estimation uses the same set of variables in both analyses. However,
one is expected to see differential influences of these factors on the decision to
participate as tenants or as landlords and select a particular contract.

The assumptions of wealth effect on absolute risk aversion for the tenant farm-

8. This implies that wealthier farmers should

ers are quite popular in literature
choose fixed rent contract more often than poor farmers. This follows, because
as wealth increases, the amount of exogenous risk the farmer is willing to bear
should rise. In rural Bangladesh, the ownership of any type of arable land con-
sider as a measure of wealthier households. The survey data set have information
on several types of land owned by a farm household. In addition, data set also
have the information on income of a household from sources except crop cultiva-
tion, which includes here as working capital variables. Although these data do
not perfectly measure wealth and working capital status of a household, they are
close approximations because farmers in rural Bangladesh tend to derive most of
their income from farm activities, and each of these variables measure wealth and
working capital is assumed to be exogenous to the farm land contracts we examine.

Overall as table 5.3 shows, for the tenants, the estimates do not give much

support to the wealth effect in risk sharing hypothesis. The biprobit estimates

8Laffont and Matoussi, 1995; Allen and Leuck, 2001
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for all wealth and working capital coefficients, broken into components are in-
significantly different from zero failing to support for risk averseness of the tenant.
Only for model 2 the garden and fruit land owned by a tenant farmer is positively
significant but weak.

The only three variables that have significant effect on the decision of choosing
sharecropping contract by a tenant farmer are topography of cultivated land rep-
resented by dummy for high land, non agricultural male labour in the household
and the age of head. Firstly, tenants cultivating elevated land are more likely
to go for sharecropping contract. The sign of this coefficient is consistent with
prevailing situation of flood prone rural Bangladesh. Crop cultivated in high land
have less chance of destruction from seasonal flood waters. Thus, this assures
higher outcome than that of low land. Secondly, in the estimates, if more male
members in a tenant family involved in non agricultural job, they are more likely
to go for fixed rent contract. This may be due to the fact that non agricultural
job opportunity tends to give more household income security if a crop loss does
occur. Hence, tenants are willing to take risk if they have other source of income.
Thirdly, we find that, age (proxy for experience) is positive and significant. Com-
paring both stages we can say that: most experienced agent does not want to
participate is tenancy market. However, conditional on the agent participates in
the rental market, more experienced tenant farmer prefer sharecropping contract
than fixed rent contract. This reflects the risk averseness of the tenant farmers.
In fixed rent contracts tenant farmers has to bear the whole production risk. The
more experienced a tenant becomes, the more risk averse a tenant becomes which
leads him to choose sharecropping contract where he is able to share risk with land
lord. In this regard, Maitra (2001) and Rahman (2009) find no effect of experience
represented by age of the head on the type of contract chosen.

Focusing on the other side of the market, empirical estimation on the landlord’s
choice over type of contract offered to the tenant reflect the presence of moral
hazard hypothesis. For the landlord, the possession of more homestead land and
garden and fruit land increase the likelihood of offering a sharecropping contract.
This may be due to the fact that, possession of these lands ensure a raise in
total household income which makes the land lord more risk neutral in the rental
market. Similarly, access to irrigation on lease out plot decrease the risk of crop
loss and also increase the fertility necessary for crop production. Hence, it has a
positive influence on the decision to offer a share cropping contract.

Finally, among the household level variables increase in female agricultural

labour in a landlord household decrease the probability to rent out a land under
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sharecropping. This finding is consistent with the theory of pressure of moral haz-
ard as in rural Bangladesh male members usually responsible to monitor tenant
farmer’s work in the field. Some explanation of moral hazard can be applied to the
negative significance of household size means less time to spent monitoring tenant
farmers in the field which leads to decrease in the likelihood of offering sharecrop-
ping contract rather than fixed rent contract. Bullock power or agricultural labour
inputs seems to have no such effect on the decision to offer a particular type of
contract to a tenant, though it is often assumed in the literature that possession
of own factor endowments by a land lord affect the decision of offering a certain

type of contracts to his tenants.
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Table®.3 :BtageR:Hull@nodel

variables Dependent@ariableEARAfHHBharedn plot, Dependent@ariablePARHHBhareut@lot,mD
OfHHMixed@entdn HHHixed@ent@®ut
Model@ Model®2 Model® Model@ Model®2 Model®
Homesteaddand 1.662 1.578 3.848* 3.464%*
(1.148) (1.161) (1.961) (1.935)
GardenRAruitdand 2.137 2.829** 4.625* 4.474%*
(1.669) (1.606) (1.522) (1.481)
Pondiand .606 ™.126 2.526 2.517
(2.453) (2.525) (1.789) (1.683)
OwnRultivateddand 0.106 0.120 .109 .099
(0.369) (0.345) (0.184) (0.188)
Wealth 0.334 0.164
(0.343)) (0.160)
Amount@®filloan@romdormal 2.72e6 4.92eM6
source (5.5e@6) (8.6e6)
Amount® offl loan@ from 9.88eM6 0.00001**
informal (0.00002) (8.04e06)
source
Monthly@ncomedrom@oat 0.009* 0.005*
(0.0005) (0.0004)
Monthly@ incomel from 0.0002 [D.00005
poultry (0.0001) (0.0002)
Incomedrom@ree®plant 4.49e06 0.00002
(0.00002) (0.00001)
Workingapital P.16eM6 4.66eM6 .00001 0.00001*
(0.00001) (9.78eM6) (0.00001) (6.21e@6)
Primary@ccu.thead 0.037 0.037 0.467 0.058 0.071 0.075
(0.053) (0.053) (0.052) (0.055) (0.054) (0.052)
Leasedrhighfand 0.464* 0.445%* 0.488* 0.402* 0.368* 0.547*
(0.222) (0.224) (0.222) (0.254) (0.254) (0.242)
Soilitype 0.075 0.087 0.094 M.437** .485** @.432**
(0.207) (0.208) (0.207) (0.245) (0.243) (0.231)
Leased@rrigateddand ™.558 ™.561 .602 0.285* 0.275%* 0.270**
(0.369) (0.350) (0.386) (0.139) (0.133) (0.133)
Rice@lot .052 .069 .060 0.064 .095 .134
(0.173) (0.173) (0.167) (0.185) (0.188) (0.184)
Total@vorker@n@EHH 0.264 0.252 0.300 .039 .066 0.073
(0.215) (0.213) (0.211) (0.248) (0.242) (0.239)
Male@griculturaldabour 0.251 0.286 0.307 0.235 0.186 0.313
(0.219) (0.217) (0.220) (0.248) (0.236) (0.220)
female@griculturaldabour 0.222 0.333 0.254 .256* [7.008* .936*
(0.643) (0.659) (0.675) (0.576) (0.571) (0.442)
NonB agricultural®@ labour ™.453* ®.448* @.442* 0.149 0.156 0.313
male (0.166) (0.168) (0.167) (0.189) (0.186) (0.220)
NonR agricultural@ labour [.233 .186 [0.253 .213 M.171 .220
female (0.378) (0.362) (0.359) (0.377) (0.352) (0.345)
Value@®fbullocks@®wn P1.76e@6 Fl.93e®6 .38e6 .25e6 8.22e6 Fl.43e6
(7.7em06) (9.10eM6) (8.6e6) (0.00001) (0.00001) (0.00001)
HHBize 0.048 0.065 0.051 .085* ®.073* .084**
(0.050) (0.042) (0.039) (0.044) (0.044) (0.043)
Agefthead 0.015** 0.017* 0.017* .003 .004 0.0002
(0.009) (0.009) (0.008) (0.008) (0.008) (0.007)
N 261 261 261 225 225 225
LogHikelihood R74.42 [275.94 R77.99 231.137 233.14 43.46
p 0.027 0.035 ®.027 0.176 0.173 0.266
(0.131) (0.131) (0.130) (0.13) (0.129) (0.13)
Wald 2 (34) (30) (27) (34) (30) (27)
541.07 75.97 62.11 2415.66 912.73 1043.92
Wald@l testl for = 0.044 0.071 0.044 1.164 1.727 3.58
0; *()

*BERignificance@n®5%&onfidencelintervalBF *Bignificance@n®0%&onfidencednterval
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6 Model Extension: Analysis of endogeneity in

choice of contacts

6.1 Endogeneity in contract choice

In this study I also try the potential solution for endogenous matching between the
tenant and the landlord (explained in introduction) suggested by Ackerberg and
Botticini. Their suggestion is to use topographical or geographical based instru-
ments that can affect the matching, together with the tenants and the landlord’s
attributes together in one equation. The study estimates first the correlation
between the tenant’s characteristics and plot characteristics and then a probit
model which includes the landlords, the tenants and plot characteristics to check
for endogeneity.

A different approach most literatures in this field is taken that considering a
situation where the tenant and the landlord have already decided to participate
in the rental market and finally decide over the contract chosen. I also revisit
this methodology with data from rural Bangladesh. This estimation also helps
one to focus on any endogenous matching problem, if there is any, between the
land lord and the tenant. The effect of explanatory variables on contract choice
is estimating on the basis of the effect of variables on the probability of choosing
a particular contract. Thus, contract choice is a latent variable ,C;;, for contract

type and have the following economic relationship:

C’ij = a/ xX; +b/ Y + pl Zij + E;j (5)

Where z; denote a vector of tenant i’s attributes, y; denotes a vector of land
lord j’s attributes and z;; denotes the vector of plot level attributes. The random
disturbance g;j reflects the fact that this model contains proxies in xs, ys and
zs and hence contains approximation error. I assume that error term follows a
normal distribution with a zero mean and a variance of one.

The binary variable that is the outcome of interest, say, chosen sharecropping

contract is determined by C;; . Thus the observed dependent variable is

Cr =

tj

1, if contract is a crop share
0, if contract is a fixed rent
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The likelihood of contract chosen becomes (from (5) and (6))

mij F (al i b Yyi + P Zij + 5;j)cij £ (1_F>((CLI i +b Yj + P Zij + 5;3')}170”

(7)

Where F() follows a cumulative normal distribution function giving the proba-
bility of a crop share contract being chosen, conditional on the covariates. There-
fore, when estimating using a probit model, an increase of an explanatory variable
with a positive sign raises the probability that a crop share contract is chosen. I

consider the same hypotheses that has been considered for the bivariate model.

Table 6.1: distribution®fdand@ype,Boildype,@EontractBnd@enant’s@vealth

Landi@ype Contract
Share Fixed@ent
Highland 0.088 0.012
(319) (134)
Lowland 0.074 0.121
(126) (149)
LoamyRoil 0.084 0.086
(214) (198)
Sandy®oil 0.138 0.069
(75) (101)

Note: the first element in each cell is the mean wealth of the tenant and the
second element (in parentheses) is the number of observations (ref. Ackerberg and
Botticini, 2002)

The cross tabulations in table 6.1 show two correlations. First, highland plots
appear to be associated with share contracts, whereas lowland plots are most often
leased out under fixed rent contract. Out of 728 total observations, 445 highland
plots are sharecropped and 283 lowland plots are under fixed rent contract. Sec-
ond, as for lowland plots, the mean tenant’s wealth is higher under fixed rent
contract than under share cropping contracts. Though there are no significant
correlations between soil type and contract chosen. Moreover, from the table it
is obvious that there are no such correlations between the tenant’s wealth and

type of plot they leased in. Therefore, the next step toward assessing potential
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matching problems (suggested by Ackerberg and Botticini, 2002) is to examine
the correlations between observable the tenant’s characteristics and plot charac-
teristics. To address matching problem the observed correlation between the land
type and the tenant’s wealth and working capital variables inform us about the
direction of the unobserved correlations between the land type and the tenant’s
other unobserved variables. Table 6.2 addresses this question by regressing plot
type on the tenant’s wealth. The results reveal that there is no significant relations

among three variables.

Table 6.2: MatchingRquationRERiependent@ariable@loyiype

highland Coefficient Std.Err. t

wealth_t 0.0973457 0.164897 0.59
workc_t 1.07e6 3.52eM6 0.30
_cons 0.7588444 0.0208043 36.48

These non- significant correlations may suggest that, there may be no match-
ing or may the estimation miss some important instruments. However, to make
sure about endogenous matching one has to then estimate a regression which in-
cludes both the principal’s and the agent’s characteristics together with plot level

characteristics.

6.2 Empirical Results: probit model

Table 6.3 below reports results of probit regression. Without controlling for match-
ing (without the land type and soil type variables), One can find little, if any, ef-
fect of the tenant’s and the landlord’s wealth and working capital strength on the
contract choice. after controlling for biases due to matching, however, empirical
results show significant effects of the above mentioned variables. As anticipated,
strengthening land lord’s financial condition (represented by wealth 1and loan 1)
makes the share contract more likely. Also, as predicted increasing the tenant’s
financial strength (represented by workc t) makes fixed rent contract more likely
though the value of the coefficient is very small. The land lord’s financial condition
is the more statistically significant variable. Focusing on other variables, if agri-
culture is the primary occupation of a tenant farmer (prim occu_t) is increase
the likelihood of the share contract. This supports the moral hazard hypothesis

in which agriculture as the primary occupation of the tenant somewhat guarantee

31



increased labour effort in the leased land. On the other hand, similar to ear-
lier model plot level characteristics such as irrigated land and high land ensure a
positive outcome and thus, increase the likelihood of share contract.

As noted earlier, Ackerberg and Botticini (2009) in their paper mentioned
about the endogenous matching problem between a tenant and a landlord. Probit
results in this study suggest that these may be matching between the principals
and the agents. It does not tell why there is such matching. One inference can be
drawn that, under the share contract the income of the tenant moves in proportion
with the output realized. Crops grow in high land have higher output realized
than crops grow in low land due to the occurrence of seasonal flood. Therefore,
risky crop outcome is associated with fixed rent contract, whereas, the less risky
crops would be associated with share contracts. Interestingly, there are a number
of studies on contract choice that have found little or no risk sharing effects or
endogenous matching effects in various places and eras (Allen and Lueck, 1999;
Ackerberg and Botticini, 2000; Fukunaga and Huffman, 2009).
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Table 6.3: Probit@nodel:@stimatedXoefficients@orBvealth@Effects

variables Dependent®@ariableBRA AR ontractls sharecropping, AR ontractd@sdixed&ent
Model@vith@anditypendBoilidype Model@wvithoutd@andidypendBoilidype
coefficient SE coefficient SE

Wealth_| 7.996* 3.164 2.669 3.705
Loan_| 0.00002* V.10e6 8.94eM6 B.81eM6
Workc_t @.0002** 0.0001 .0001 0.00009
Own_cul_land_t 0.375 0.928 0.298 0.883
Age_t 0.026 0.054 0.004 0.034
Hhsize_t @.398 0.341 M.328 0.214
Primary_occup_t 1.429* 0.450 0.507* 0.257
Edu_head_t @.168 0.149 0.028 0.093
Cul_irri_area_| 5.669* 2.555 1.971 1.777
riceplot 0.281 0.695 0.247 0.639
highland 2.385* 0.719
Soil_type FB.114* 1.111
C @.059 2.650 1.876 2.354
Logipseudolikelihood .553 F15.747
Prob® x? 0.0007 0.058
Pseudom®’ 0.650 0.423

ModelGalsotontrolorzagriculturalmaleBandEfemale@abourerstandRalsoFforthonBagriculturaltmalefandEfemaleflabourersAnka
household
*BERignificance@n®5%@onfidenced@ntervalBF *Bignificance@n®0%onfidencelnterval

7 Conclusion

Through this study, I intend to contribute to the literature of agrarian tenancy
contract and landlord-tenant relationship with evidence from rural Bangladesh by
comprehensively considering the effects of transaction costs, risk sharing and moral
hazard problem. There has been a great deal of recent empirical work looking at
such issues jointly or separately in a wide range of countries: from historical data,
to agriculture in developing countries, to franchising and agriculture in developed

countries like United States and France.
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Results from the preliminary studies shows that in rural Bangladesh, although
more than 80% of the farmers line below poverty line, 46% of the farmers don
not participate in the informal land market. Substantial non-participation in
the land rental market indicates that there are considerable transaction costs in
those market. Results of empirical analysis showed that land rental transactions
are motivated by need to adjust land area cultivated to the size and number of
healthy population in the household.

Between risk sharing hypothesis and moral hazard hypothesis, estimates form
bivariate probit model strongly support moral hazard problem of the landlord.
Hence, monitoring capacity of the landlord are important factors to choose a
particular contract offered to the tenants in rural Bangladesh agriculture. The
landlords concern about their valuable asset, lease out land and participate in
land rental market when he can ensure a minimum level of monitoring capacity.
Therefore, household with more female labour tend to offer fixed rent contract.
At the same time, a landlord will offer a share cropping contract only when he has
sufficient other land assets, irrigation facilities in his lease out land and capacity
to monitor tenant farmers.

However, there is no such significant empirical support that risk sharing hy-
pothesis through wealth effect from the tenant side . Poorer and likely more risk
averse tenants do not necessarily work under share tenancy arrangements. The
empirical evidences from different countries, though, suggest both similar and dif-
ferent conclusions. As noted before, Allen and Leuck (1999, 2000) in their works
also find no significant relation between tenant’s wealth and contract choice in
case of U.S. tenant farmers. Comparisons of their results to my results give some
contrasting conclusion. In rural Bangladesh, output from cultivation is largely de-
pend on favorable environmental , soil and land conditions. High unstable yields,
lack of income diversification and extreme poverty among farmers naturally make
them risk averse. Thus, when they decide between two contracts; share tenancy
and fixed rent tenancy, its their labour supply capacity and type of plot deter-
mines the choice of contracts. Results also find some confirmation of this from the
preliminary evidence as explained in the paper. Their major income and welfare
depends on the leased in land. Therefore, they may little option to choose a partic-
ular contract rather than to accept whatever contract and the terms the landlord
offers them. That is why, some degree of risk averseness among the tenants are
reflected through their age, non agricultural income and type of rented land in the
empirical analysis. Furthermore, I do have some supports over potential match-

ing of heterogeneous tenants and land lords. Estimates ignoring this matching can
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give misleading results. In the analysis, controlling for matching gives a significant
estimates for risk sharing hypothesis.

I believe that these preliminary studies and empirical results are important
because there are evidence of the presence of imperfections in some markets in
agriculture sector in Bangladesh. The fairly high degree of non-participation in
the land rental market may indicate that there is room for policy intervention to
improve the markets and efficiency of resource allocation. As a result, the finding
of this study may provide insights into issues currently debated in Bangladesh
(also in many other developing countries) over the function of informal lease mar-
ket in substituting for imperfect credit, insurance and capital market. The land
rental market in rural Bangladesh is completely informal and has not been so far
stimulated by any policy. The analysis of this paper is still somewhat preliminary
in nature due to the fact that here I do not focus into that productive efficiency
from a leased plot compare to an own cultivating plot or from a sharecropping plot
compare to a fixed rent plot. For a rural agricultural household in Bangladesh,
the final output of crop production which is also their main source of income, is
the main concern. This issue is missing from the analysis in this paper and will

be looked after in detail in future.
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TableBA.1:@arginal@ffect:Mivariate@nodel:Aeased_inds.Aeased_out

variables Dependent®@ariableRELAfBHHBharedn@lot, MEHH Dependent®@ariableRELAfAHHBhare@®utilot, MEHHHixed
fixed@entdn rent@®ut
Model@ Model2 Model3 Model@ Model2 Model3
Edu_head 0.025 0.248 0.025 0.032 0.031 0.024
(0.029) (0.029) (0.029) (0.025) (0.026) (0.025)
Healthy_p 0.046* 0.046* 0.046* 0.021 0.021 0.019
(0.016) (0.016) (0.016) (0.012) (0.013) (0.012)
Age_head 0.002 0.002 0.002 0.00008 0.0002 0.00006
(0.003) (0.002) (0.003) (0.002) (0.002) (0.002)
Sex_head 0.116 0.116 0.116 ™.069 .069 0.069
(0.091) (0.090) (0.091) (0.059) (0.059) (0.056)
Primary®ccup_thead 0.010 0.010 0.013 0.013 0.016 0.019
(0.014) (0.015) (0.014) (0.011) (0.011) (0.013)
hhsize .045* ®.039* ®.044* .043* ®.041* 0.044*
(0.019) (0.018) (0.018) (0.015) (0.015) (0.016)
ownland .044* ®.044* ®.044* 0.018 0.018 0.017
(0.022) (0.022) (0.022) (0.013) (0.012) (0.012)
Total@vorker 0.133 0.110 0.125** 0.031 0.024 0.054
(0.069) (0.069) (0.069) (0.064) (0.064) (0.069)
Total@gri.@nale ®.055 0.065 0.072 ®.080 .070 D.105**
(0.072) (0.073) (0.073) (0.062) (0.060) (0.062)
Total@gri.#emale 0.109 0.141 0.012 Bl.722%* Bl.679* FL.617*
(0.175) (0.194) (0.195) (0.175) (0.170) (0.164)
TotalGhonagri.@nale ®.159* ®.159* ®.159* ®.012 .009 ®.026
(0.052) (0.053) (0.053) (0.048) (0.048) (0.055)
Totalthonagri.@emale .166 .154 .173 .073 D.064 .079
(0.112) (0.116) (0.117) (0.091) (0.089) (0.095)
Value_fbullock 2.02e®6 9.81e®7 2.82e®6 (6.74ef07 4.27e7 2.45e06
(2.8e6) (2.99em6) (2.92em6) (2.56em6) (2.69em6) (2.89em6)
Homesteaddand 0.460 0.441 0.839* 0.770*
(0.317) (0.325) (0.425) (0.427)
Garden@ndruitdand 0.592 0.791** 1.009* 0.995*
(0.459) (0.442) (0.312) (0.442)
Pond@rea ™.167 ®.035 0.558 0.559
(0.679) (0.706) (0.381) (0.365)
wealth 0.094 0.041
(0.096) (0.039)
Formalioan 7.5e@7 7.5e@7
(1.53em6) (1.53em6)
Informal@oan 2.7e®6 2.7e®6
(4.6eMD6) (4.6e6)
Incomedrom@Eoat 0.002* 0.002*
(0.00002) (0.00002)
Incomerom@oultry 0.00005 0.00005
(0.00003) (0.00003)
Incomeromirees 1.24e6 1.24e®6
(4.41em06) (4.41em6)
Workingtapital Fl.16e6 Fl.32e6 [B.46eD6 (B.12eM6
(3.08em6) (2.76em6) (2.19em6) (1.54em6)
Leasedthigh@and 0.129* 0.125* 0.138* 0.087 0.082 0.136*
(0.061) (0.622) (0.062) (0.054) (0.055) (0.058)
Leaseddirrigateddand ™.155 ™.157 ™.170 0.062* 0.061* 0.067*
(0.101) (0.097) (0.108) (0.028) (0.027) (0.037)
Soilitype 0.021 0.024 0.026 0.095** ®.107* .106*
(0.057) (0.058) (0.058) (0.053) (0.053) (0.055)
Rice@lot ™.014 ™.019 ®.017 ™.014 .021 ®.033
(0.048) (0.048) (0.474) (0.040) (0.041) (0.045)
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