


Introduction

Landtenancycontractscanbeclassifiedinto two broadcategories. (1) Ownercultivationwhere
theownercultivatesthelandhimselfpossiblyusinghiredlabor. (2) A landleaseagreementwhere
thelandownerleasesout thelandto becultivatedby a tenantandin turnasksfor a fixed rental
paymenteveryperiod(a fixed rentcontract) or a pre-determinedshareof theoutput(sharecropping
contract). Thereis a largebodyof literaturethataddressestheissueof landtenurecontracts[see
Singh(1989), Basu(1996) andRay(1998) for excellentsurveys].

All threecontractualformsoftenco-existin closeproximity. Shaban(1987) in a studyof eight
Indianvillagesfinds thatoftenevenadjoiningplotsof landarecharacterizedby differentcontractual
forms. Thequestionthereforeis: whatexplainstheactualchoiceof contractona particularplot of
land? This paperusesdatafrom threevillagesin India to examinethequestion. Weexaminethe
effectof cultivatinghouseholdandplot characteristicsto examinethetypeof contractthatis offered
ona particularplot. Prior theoreticalandempiricalresearchin theareahastreatedthechoiceof a
tenancycontractasonethatinvolveschoosingoneout a setwith threeelements{ wage, rentand
share} . SeeHallagan(1978), Allen (1982, 1985) andEswaranandKotwal (1985) asrepresentative
theoreticalpapersandAllen andLueck(1992, 1999) asrepresentativeempiricalpapers. Howeveras
Bell (1995) pointsout “ ...anyattemptsto integratelandandlaborcontractsmustcometo gripswith
two salientfeaturesof agrarianorganizationin Asia, namely, thatcultivatinghouseholdsmakevery
extensiveuseof casuallabor, andthatmostlandowninghouseholdsarenot activein themarketfor
tenancies.” This essentiallymeansthatthedecisionfor theownerwhetherto leaseout theplot to be
cultivatedby a tenantor to cultivatetheplot himselfis quitedistinctfrom thedecisiononwhatkind
of a contractto offer, conditionalon thedecisionto leaseout theplot. We thereforethink thatthe
choiceof a tenancycontractis bettermodelledasa sequentialchoice. In thesequentialmodelthe
choiceof a contractis a two stepproblem- thelandownerfirst decideswhetherto cultivatetheplot
onhisownor leaseit out to becultivatedby a tenant. Oncethelandownerdecidesto leaseout the
plot, hehasto decidewhetherto usea fixed rentor a sharecroppingcontract. Thereis analternative
wayof modellingcontractchoicewherethelandownermakesa simultaneouschoiceof oneout of
threeavailableoptions{ ownercultivation, fixed renttenancyandsharetenancy} to maximizehis
pay-off. This is theusualapproachin theextantliteratureasmentionedabove. For thesakeof
completenessandfor purposesof comparisonwederiveestimatesusinga simultaneouschoice
modelaswell. Incidentallytheco-existenceof differentcontractformsis not specificto agricultural
contracts. Theyareseenin businessformatfranchering[seeLafontaine(1992)]. Hsiaoet.al. (1998)
reportsimilar findingsin ChineseTownshipandVillage Enterprises.

Ourestimationresultsshowthefollowing. (1) An increasein theageof thehouseholdheadis
associatedwith a significantincreasein theprobabilitythatthehouseholdis offereda tenancy
contract. (2) Thegreaterthevalueof theplot, thegreateris theprobabilitythattheplot is under
ownercultivation. Second, conditionalon theplot beingundertenancy, thehigherthevalueof the
plot, thehigheris theprobabilitythattheplot is undersharetenancy. Giventhatthevalueof theplot
is a measureof plot quality, wearguethatthemostproductiveplotsarecultivatedby theowner, the
leastproductiveplotsarecultivatedby a fixed renttenantandtheintermediateplotsarecultivated
by a sharetenant.

Therestof thepaperis organizedasfollows. Section2 presentsanoverviewof thedataand
selecteddescriptivestatistics. Section3 presentsthetheeconometricmethodologyused. Section3.1
discussesthesequentialchoiceproblemwhich is ourprincipalfocusin this paper. Section3.2



analysesthesimultaneouschoiceissue. Section4 discussestheresults. Finally Section5 concludes.

Data
Thedatasetusedin this studycomesfrom theInternationalCropsResearchInstitutefor the

Semi-Arid Tropics(ICRISAT) andwaspartof ICRISAT’s longitudinalVillage level surveysin the
semi-arid tropicsof India. Thesurveywasconductedovertheperiod1975-1984 but thelabormarket
dataexistsonly for 1979-1984. This is theperiodthatweconsider. Weusedatafrom thevillagesof
Aurepalle, ShirapurandKanzarawhicharesituatedin South-CentralIndia (in thestatesof Andhra
PradeshandMaharashtra) andarepredominantlyagriculturalwith morethan94% of thehouseholds
dependentonagricultureasthemainsourceof income(eitherascultivatorsor farm laborers). Even
by Indianstandardsthesevillagesarepoorwith a monthlypercapitaincomeof Rs. 700 (averaged
overthesurveyperiodat 1977 prices) comparedto theAll -Indiapercapitamonthlyincomeof Rs
1080 usingthesamebaseyear. Thedatais a stratifiedsampleof 40 randomlychosenhouseholdsin
eachvillage, 10 in eachof thefour categories: (1) largefarmersowningmorethan3.2 acresin
Aurepalleandmorethan5.3 acresin ShirapurandKanzara; (2) mediumfarmersowningbetween
1.2 and3.2 acresin Aurepalle, between2 and5.3 acresin Shirapurandbetween1.8 and5.3 acresin
Kanzara; (3) smallfarmersowningbetween0.2 and1.2 acresin Aurepalle, between0.2 and2.0
acresin Shirapurandbetween0.2 and1.8 acresin Kanzara; andfinally (4) landlesslaborerswho
own lessthan0.2 acres. Therichnessof thedatafrom thesesurveys, bothin termsof thebreadthof
informationconveyedandthelevelof detailpertainingto eachaspectof householddecisionmaking
is amplyillustratedby thenumerousstudiesthathavebeenconductedby economistsaroundthe
world usingthis dataset. [Walker& Ryan(1990) andSingh, Binswanger& Jodha(1985) provide
detailsof theregionandthesurvey]. Table1 presentsselecteddescriptivefor someof thevariables
thatareincludedin theregressions.

Our interestis in investigatingthenatureof thecontractunderwhicheachplot is cultivatedand
to this endweexaminedatafrom eachplot of landunderconsideration. Weusedatafrom 375 plots
in Aurepalle, 256 plotsin Shirapurand604 in kanzara, giving usa total of 1235 plots. Themajority
of plotsareunderownercultivation- in fact thedatashowsthat83% of all plotsareunderowner
cultivation. Ownercultivationis particularlywidespreadin AurepalleandKanzara- 91.73% of the
plotsin Aurepalleand85.43% of theplotsin Kanzaraareunderownercultivation. This is not
particularlysurprisingbecauseSingh(1988) arguesthatownercultivation, usinghiredlabor, is by
far themostcommoncultivationform in Indianagriculture. In Shirapursharecontractsaremuch
moreprevalent- nearly35% of plotsin Shirapurareundersharetenancy. Notethatonly 23 of the
1235 plotsareunderfixed renttenancy. [SeeTable2 for a distributionof plots, classifiedon the
basisof cultivationstatus].

Table2 alsopresentsa breakdownof theplotson thebasisof soil characteristicsandthemain
form of irrigationusedon theplot. Noticethatthereis significantvariationin thesoil typesacross
thethreevillages. Forexamplein Kanzara, morethan85% of theplotshaveMediumBlack soil,
while in Shirapurmajorityof theplotshaveeitherMediumto ShallowBlack or Gravellysoil.
Finally in Aurepallemajorityof theplotshaveShallowRedsoil. As far asirrigation is concerned,
majorityof theplotsin all threevillagesareirrigatedusinga well with a traditionaldevice.

Contract Choice: Econometric Methodology
Weconsidertwo alternativeformsof contractchoice. Thefirst is thesequentialchoicemodel

which is ourprincipalinterestin this paper. In this case, thelandlordfirst decideswhetherto
cultivatetheplot onhisown(possiblyusinghiredlabor) or to leaseit out to becultivatedby a
tenant. Thelandlordthereforechoosesonecontractout of thefollowing two:

�
OWNER,LEASE � . If

he decides to lease it out, then the question is whether to lease the plot out to be cultivated by a share



tenant or a fixed rent tenant. footnote 
As we mentioned before the existing theoretical literature on contract choice has almost

exclusively focussed on a simultaneous choice model where the landlord, given a choice of three
different contract forms, chooses the one that is likely to yield the maximum pay-off. In this case the
landlord chooses one contract out of a set of three:

�
OWNER,RENTAL,SHARE � . We will examine

both the sequential [see section 3.1] and the simultaneous choice [see section 3.2] problems.

Sequential Contract Choice

Contract choice is modelled as a two stage problem. In the first stage the owner has to decide
whether to cultivate the plot himself or lease it out to be cultivated by a tenant. In the second stage,
conditional on the owner choosing a tenancy contract, he has to decide whether to lease the plot out
on a fixed rent or a share-cropping contract.

In the first stage define a variable TENANT such that

TENANT � 0 if the plot is cultivated by the owner

1 if the plot is cultivated by a tenant

Let us assume that there is an underlying response variable TENANT � , which is unobservable
and has a linear specification of the form

TENANT � � � X � u,u � IN � 0, 	 u
2 
   #   

and X is a vector of agent and plot characteristics. While TENANT � is not observable what we do
observe is a dummy variable TENANT such that

TENANT � 0 if TENANT � 
 0

1 otherwise

The probability that TENANT � 0 (the land is cultivated by the owner himself) is � � � � X � while
the probability that TENANT � 1 (the land is cultivated by a tenant) is � � � X � giving us the log
likelihood function

L � � � � !
TENANT� 0

ln � � � � X � � !
TENANT� 1

ln � � � X �

Indexing plots by p and households (agents) by h, the estimating equation is

TENANTph � � 0 � � 1X1h � � 2X2p � uph; p � 1, ...,P; h � 1, ...,H   #   

here X1h represents agent characteristics and X2p represents plot characteristics.
There is a second stage to the problem. Once the landlord has decided to lease out the land he

has to decide whether to choose a fixed rent contract or a sharecropping contract. Define a variable
TENANT2, such that

TENANT2 �
0 if the plot is under fixed rent

1 if the plot is under share-cropping

Let us assume that the underlying response variable for TENANT2 is TENANT2 � which has the form



TENANT2
� � �

Z � e,e � IN � 0, � e
2 �   #   

As in thefirst stageof theproblemtheestimatingequationin thesecondstagecanbewritten as

TENANT2ph � �
0 � �

1Z1h � �
2Z2p � eph;p � 1,...,P;h � 1,...,H   #   

whereZ1h representagent(household) characteristicsandZ2p representplot characteristics.
HoweverTENANT2 is observedonly whenTENANT � 1, andsoat thesecondstagewehavea

censoredsample. SinceTENANT2 is not a continuousvariable, Heckman’s two stepprocedureto
correctfor sampleselectionwill not leadto consistentestimates. Equations( ref: eq1 ) and
( ref: eq3 ) togetherconstitutea bivariatequalitativedependentvariablemodelthatis characterized
by partialobservability. Theset-up is asfollows:

TENANT 	 � 
 X � u;TENANT � 0 if theplot is cultivatedby theowner

1 if theplot is cultivatedby a tenant

TENANT2 	 � �
Z � e;TENANT2 � 0 if theplot is underfixed rentcultivation

1 if theplot is undersharecropping

andTENANT2 is observedonly whenTENANT � 1.
Themodelis oneof partialobservability, becauseweonly observethreepossibleoutcomes

1. TENANT � 0
2. TENANT � 1,TENANT2 � 0
3. TENANT � 1,TENANT2 � 1

Thecorrespondinglog likelihood functionfor thesampleof P plotsandH householdscanbe
written as[seeMeng& Schmidt(1995)]

L � 
 ,
�
, � � 
 !

h

!
p

TENANTphTENANT2ph ln F � � Xph, � Zph; � � �
TENANTph � 1 � TENANT2ph � ln � � � � Xph � F � � Xph, � Zph; � � � � �

�
1 � TENANTph ln

�
1 � �  Xph ! !

  #   

where F
�
. ! and � �

. ! denote the bivariate standard normal cumulative distribution function and the
univariate standard normal cumulative distribution respectively. Estimates of the parameters are
obtained by maximizing the log likelihood function in equation ( ref: ln2 ). The joint approach
accounts for the potential correlation between the two error terms and corrects for potential bias in
sample selection that would be incurred by estimating equations ( ref: eq1 ) and ( ref: eq3 )
separately.

Note that if the estimated correlation coefficient
� "

ue ! between the two-error terms u and e is not
significant, it implies that the error terms in equations ( ref: eq1 ) and ( ref: eq3 ) are not correlated
and we can estimate the second stage equation (estimate TENANT2 (equation ( ref: eq4 )) separately
by running a binary probit in stage 2.

The vector of explanatory variables consists of cultivating household and plot characteristics.
Household characteristics include the following: age, square of the age, sex and marital status of the



household-head (AGEHEAD, AGE2HEAD, SEX and MARITAL1 respectively), dummies for the
disability status of the adult members in the household (MALEILL and FEMILL). footnote The
regressions also control for the composition of each household - including total number of males,
females, children and old persons (TOTMAL, TOTFEM, TOTCHILD and TOTOLD respectively).
The age of the household head

�
AGEHEAD � and the square of the age

�
AGE2HEAD � are proxies for

the level of experience of the cultivator. See Table A1 for a descritopn of all the explanatory
variables used in our analysis.

Plot characteristics include value of the plot in rupees (VALUE), dummies for the main source of
irrigation for the plot footnote , and for alternative soil types footnote and the percentage of total
cultivated area that is irrigated

�
IRR � . VALUE is the monetary value of a plot and is a proxy for land

quality. Per acre estimated value of the plot in Rs. 100 were recorded based on information obtained
from either the patwari (land assessor)or some other knowledgeable person in the village. While
recording the value of the plot, potential sale value of the plot, location of the plot, irrigation and
topography are taken into account.

Finally we include two village dummies DV1 and DV2 to account for any unobserved
heterogeneity. DV1 � 1 if Aurepalle and DV2 � 1 if Shirapur. The reference case is that the village
is Kanzara.

We would like to point out that the data set is indeed a panel. But we do not include the panel
aspect of the data because the average length of a contract in the ICRISAT region is more than 14
years and one might assume without the loss of generality that the contracts are stable for each plot
over the 6 years that we consider.

Simultaneous Contract Choice
In this case the principal chooses one of the three contracts {Owner Cultivation, Fixed Rent,

Share} to maximize his profits. This is a problem with a polychotomous dependent variable, which
can take three distinct values. A variety of qualitative response models have been devised to deal
with such cases. They fall into two types - models designed to deal with ordered responses and
models designed to deal with unordered responses. Since ex ante there is no obvious way to order
the three contracts, we believe that a model designed to deal with unordered responses is the
appropriate one to use in this context. Hence we derive our parameter estimates using a multinomial
logit model.

Define a variable CONTRACT such that

CONTRACT �
0 if the plot is under owner cultivation

1 if the plot is under fixed rent tenancy

2 if the plot is under share-cropping

We wish to examine the choice of contract for each plot. As before, assume that there is an
underlying response variable CONTRACT � defined by the following:

CONTRACT � � � X � � ; � � IN � 0, 	 
2 �

Now CONTRACT � is unobservable and instead we observe the variable CONTRACT such that

CONTRACT 

0 if CONTRACT � � � 1

1 if � 1 � CONTRACT � � � 2

2 if CONTRACT � � � 2

We normalize � 1 � 0. Then the probability that the plot is under owner cultivation is given by



Pr
�
CONTRACT � 0 � which is equalto � � � � X � ; theprobabilitythattheplot is underfixed rentis

givenby Pr
�
CONTRACT � 1 � which is equalto

� � � � X � � 2 � � � � � � X � � andfinally theprobability

thattheplot is share-croppedis givenby Pr
�
CONTRACT � 2 � which is � � � X � � 2 � . Thenthe

log-likelihood functioncanbewritten as

L � � ; � 2 � � !
CONTRACT	 0

log � � � � � X � � 
 !
CONTRACT	 2

log � � � � X � � 2 � �


 !
CONTRACT	 1

log � � � � X � � 2 � � log � � � � � X � � �

Thevectorof explanatoryvariablesareexactlythesameasbeforeandhencewedonot discussthem
again.

Results

Let usnow turn to theestimationresults. Wefirst presenttheresultsfrom thesequentialchoice
model[Section4.1] andthentheresultsfrom thesimultaneouschoicemodel[Section4.2].

Results from the Sequential Choice Model
Themaximumlikelihoodprobit resultsfor thefirst stageestimation(choiceof cultivationstatus)

arepresentedin Table3. A positivevalueof thecoefficientindicatesthatthevariableincreasesthe
probabilityof tenantcultivationwhile a negativevalueof a coefficientindicatesthatthevariable
decreasestheprobabilityof tenantcultivation. Relativeto Kanzara, theprobabilitythata plot is
undertenantcultivationis significantlyhigherin Shirapur. Themodelhassubstantialpredictive
power– in particular, themodelpredictscorrectlymorethan86% of thetime.

Let usfirst examinethecultivatinghouseholdcharacteristics. Noticefirst thatAGEHEAD is
positiveandsignificant. This impliesthatthehighertheageof theheadof thecultivatinghousehold,
thegreateris theprobabilitythattheplot is cultivatedby a tenant, indicatingthatholdingeverything
elseconstant, olderagentsaremorelikely to beemployedastenants, while youngeragentsaremore
likely to becultivatingtheplotsof landon their own (possiblywith thehelpof wage
labour). footnote This is not a surprisingresultsincethereexistsa fairly old literaturethatargues
thatindividualsstartoff beingwagecultivatorsandgraduateto becomingtenants[seeSpillman
(1919)]. Further, ownersarealsomorewilling to leaseout landto olderindividualsbecausethis way
moreinformationis availableto thelandlordsregardingthetypeof theindividual, in thepresenceof
privateinformationregardingindividual characteristics. An increasein thetotal numberof malesin
thehouseholdor anincreasein thenumberof elderlymembersin thehouseholdreducethe
probabilitythattheplot is cultivatedby a tenant, but anincreasein thenumberof childrenin the
householdincreasestheprobabilitythattheplot is cultivatedby a tenant.

Let usnow turn to theplot characteristics. Themostinterestingresultconcernsthesignand
significanceof VALUE. RememberthatVALUE is a measureof thelandqualityof a particularplot.
We find thatthecoefficientof VALUE is negativeandsignificantwhich impliesthatanincreasein
plot quality reducestheprobabilitythattheplot is cultivatedby a tenant. Themarginalresults(not
presentedbut availableon request) showthata Rs100000 increasein thevalueof theplot decreases
theprobabilitythattheplot is undertenantcultivationby 37 percentagepoints. Of theotherplot
characteristics, all threeirrigationdummiesarenegativeandsignificantindicatingthata plot where



themainsourceof irrigation is a well with traditionaldeviceor a well with electricmotoror a well
with oil engineis lesslikely to becultivatedby a tenant. A plot wherethesoil is gravellyis less
likely to becultivatedby a tenantasis a plot with a higherproportionof theareaunderirrigation.
Onecouldarguethatthevalueof a plot is determined(at leastpartly) by thesoil typeof thatplot,
thekind of irrigation facility thatis availableon theplot andtheproportionof theplot thatis
irrigatedandhenceit is meaninglessto includeboththevalueof theplot andtheotherplot level
characteristicsasexplanatoryvariables. Thereforeweexaminedanalternativespecificationwhere
we includedonly VALUE andexcludedall theotherplot level characteristics. Wedonot reportthe
results, becausetheresultsremainthesame- VALUE is still negativeandsignificant. In fact the
marginalresultsshowthatin this caseVALUE hasa strongernegativeeffecton theprobabilityof the
plot beingunderownercultivation. In this casethemarginalresultsshowthata Rs100000 increase
in thevalueof theplot reducestheprobabilitythattheplot is undertenantcultivationby morethan
42 percentagepoints. Thereforewhile thereis someincidentalassociationbetweenthevalueof the
plot (asmeasuredby VALUE) andotherplot level characteristics, this associationis not verystrong.

Table4 presentstheestimatedcoefficientsfor thesecondstage- conditionalon theplot being
cultivatedby a tenant, whatarethefactorsthataffecttheprobabilitythattheplot is cultivatedby a
fixed renttenantasopposedto a sharetenant. Herewepresenttwo setsof results- thebinaryprobit
resultsfor TENANT2 wherewedonot correctfor sampleselectionandtheFull Information
MaximumLikelihood (FIML) resultsfrom thejoint estimationof TENANT andTENANT2, where
wecorrectfor sampleselection- thePartialObservabilityModel. Notethatin thesecondstagethe
estimationsampleis quitesmallandhenceweareunableto includetheentiresetof explanatory
variablesasin stage1 (Table3). Notealsothatthecorrelationcoefficientbetweenthetwo error
termsu ande is not significant. Thereforea binomialprobit is a goodbenchmarkin this situation
andfurtherwe look at theresultsfrom theFIML estimates, weseethatnoneof theexplanatory
variablessignificantlyaffecttheconditionalprobabilityof theplot beingcultivatedby a share
tenant. Thebinaryprobit resultsshowthattheconditionalprobabilityof theplot beingundershare
tenancyis significantlylower in Aurepalle(relativeto Kanzara). Ageof thehouseholdhead
(AGEHEAD) is negativeandsignificantindicatingthattheconditionalprobabilityof beinga share
tenantis significantlylower for anoldertenant. Howevernoticethatthereis a non-linearity in the
effectof theageof theheadof thehouseholdasindicatedin thepositiveandsignificantsignof the
squareof theageof thehouseholdhead(AGE2HEAD). Wewould like to pointout thatthis finding
abouttheageof thehouseholdheadaccordswell with the”agriculturalladder” hypothesiswhich
statesthattheyoungestworkerswill bewage-labourers, theintermediateonesshare-croppersand
theoldersworkersfixed-renttenants. Noneof theotherhouseholdlevel characteristicsandnoneof
theplot level characteristicsexceptingVALUE havea significanteffecton theconditional
probabilitythattheplot is undersharetenancy. VALUE is positiveandsignificant- implying thatan
increasein thevalueof theplot increasestheconditionalprobabilitythattheplot is undershare
tenancy. As in Stage1 were-estimatethemodelignoringall theplot level characteristicswith the
exceptionof VALUE, sinceit couldbearguedthatthevalueof a particularplot is at leastpartly
determinedby theotherplot level characteristics. As beforetheageof thehead

�
AGEHEAD � of the

cultivatinghouseholdhassignificantandnegativeeffecton theconditionalprobabilitythattheplot
is undersharetenancy. Thereis againa significantnon-linearity in theageof thehouseholdhead
effect- AGE2HEAD is positiveandsignificant. In this casehoweverthevalueof theplot

�
VALUE �

hasa significantandpositiveeffecton theconditionalprobabilitythattheplot is undershare
tenancy. footnote 

NoticethatVALUE is positiveandsignificantin step2 [seeTable4]. It impliesthatasthevalue
of a plot increases, theconditionalprobabilitythatit is cultivatedby a sharetenantincreases. This
result, combinedwith thefact thatVALUE is positiveandsignificantin stage1 [Table3] impliesthe
following. First, thehighestqualityplotsarecultivatedby theowner. Second, conditionalon theplot



being leased out, the higher quality plots are cultivated by a share tenant. So essentially the highest
quality plots are cultivated by the owner, the lowest quality plots are cultivated by a fixed rent tenant
and the medium quality plots are cultivated by a share tenant.

We re-estimated the model with only household characteristics as the set of explanatory
variables (ignoring the plot level characteristics) and only plot characteristics (ignoring the
household level characteristics) as the set of explanatory variables. In both cases however we do
include the village dummies. The predictive power of the model is slightly reduced in both cases,
though not significantly. The estimated coefficients are presented in Tables 5 and 6 respectively. In
neither of the cases is the null hypothesis of zero correlation between the two error terms u and e� �

ue � rejected. So in both cases, binary probit in Stage 2 gives consistent estimates. Notice from
Table 5, in the Stage 1 regressions, none of the cultivating household characteristics, with the
exception of TOTMAL have a significant effect on the probability of the plot being under tenancy.
Turning to the Stage 2 estimates, we find that the age of the household head and the square of the
age of the household head are both significant and have opposite signs. Once again we find that as
the age of the cultivating household head increases the conditional probability that the worker is
offered a tenancy contract goes up. When we re-estimate the model with only plot characteristics,
the results remain unaffected. In particular, VALUE is negative and significant in stage 1 and is
positive and significant in stage 2 - see Table 6. This implies that as before better quality plots are
owner cultivated but conditional on the plot being under tenancy, better quality plots are under fixed
rent tenancy.

Finally we added two dummies LMWD and LFWD as additional household characteristics.
LMWD equals one if any adult male member of the household worked in the village labour market in
the previous year and LFWD equals one if any adult female member of the household worked in the
village labour market in the previous year. Because of space constrainst, these estimation results are
not presented. They are however available on request. In the first stage regressions, both LMWD and
LFWD are negative and significant implying that the probability that the household being a tenant is
significantly reduced by labour market participation of the members. LMWD and LFWD do not have
a significant effect on the conditional probability of the plot being under share tenancy. footnote 

Results for the Simultaneous Choice Model
The results for the simultaneous choice model are presented in Table 7. We only present the

multinomial logit estimates for the complete case i.e., the set of explanatory variables includes both
household and plot characteristics. We conduct similar robustness tests as in the sequential contract
choice model and the results can be made available on request. The baseline category is the plot is
under owner cultivation

�
CONTRACT � 0 � . The results are as expected. Relative to the baseline

category, households with more children are more likely to be hired as tenants (both fixed rent and
share) and households with more elderly are more likely to be hired as share tenants. A plot where
the soil is Shallow Red is less likely to be leased out to a tenant while a plot where the soil is
gravelly is less likely to be leased out to a share tenant. If we examine the signs of VALUE we find
that an increase in the value of the plot moves the plot away from both fixed rent cultivation and
share cropping to owner cultivation. The marginal results show that a Rs 100000 increase in the
value of the plot increases the probability of owner cultivation by 29 percentage points and reduces
the probability of fixed rent tenancy by 1 percentage point and reduces the probability of share
tenancy by 28 percentage points. This is interesting and is further proof of the oft repeated argument
that owners tend to cultivate the best quality plots themselves.

Conclusion
While there has been quite a bit of work on the Marshallian inefficiency of sharecropping



contracts, therehasbeena significantvoid in empiricalwork analyzingfactorsaffectingthechoice
of contracts. This paperseeksto fill thatgap. Ourestimationresultsshowthefollowing. An increase
in theageof thehouseholdheadis associatedwith a significantincreasein theprobabilitythatthe
householdis offereda tenancycontract. Turningto plot characteristicswe find aninteresting
relationshipbetweenthevalueof a particularplot andthecontractoffered. First, thegreaterthe
valueof theplot, thegreateris theprobabilitythattheplot is underownercultivation. Second,
conditionalon theplot beingundertenancy, thehigherthevalueof theplot, thehigheris the
probabilitythattheplot is undersharetenancy. Thevalueof theplot is a measureof plot quality. We
thereforearguethatthemostproductiveplotsarecultivatedby theowner, thelessvaluableplotsare
cultivatedby a fixed renttenantandtheintermediateplotsarecultivatedby a sharetenant.
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Table 1: Selected Descriptive Statistics for Cultivating Household Characteristics

Entire Sample Plots under Tenancy

Variable N Mean Count N Mean Count

AGE 1235 48.66 210 49.71

TOTMAL 1235 2.13 210 1.94

TOTFEM 1235 1.75 210 1.81

TOTCHILD 1235 2.97 210 2.86

TOTOLD 1235 0.44 210 0.23

67b 9b

MARITAL 1235 131a 210 15a

1104b 195b

MALEILL 1235 1066a 210 187a

169b 23b

FEMILL 1235 1224a 210 209a

11b 1b

Notes:
a : Count � 0
b : Count � 1



Table 2: Number of Plots, Classified by Ownership Status, Soil Type and Irrigation Source

Aurepalle Shirapur Kanzara

Ownership Status

Owner Operated 344 165 516

Fixed Rent 13 0 10

Share Tenancy 18 91 78

Total under Tenancy 31 91 88

Soil Type

Deep Back 0 19 57

Medium Black 48 39 518

Medium to Shallow Black 63 102 29

Shallow Red 253 0 0

Gravelly 3 91 0

Problem Soil
�

7 1 0

Others 1 4 0

Irrigation Source

Well with Traditional Device 291 221 588

Tank 2 0 1

Canal 2 0 0

Well with Electric Motor 80 15 15

Well with Oil Engine 0 19 0

Other 0 1 0

Notes:

�

: For Example Saline Soil



Table 3: Binary Probit Estimates for First Stage Cultivation Status

Dependent Variable TENANT

Variable Coefficient Standard Error

CONSTANT -2.008 1.143

DV2 1.108
� �

0.190

DV1 -0.305 0.225

AGEHEAD 0.085
� �

0.035

AGE2HEAD 0.000 0.000

MARITAL1 0.603
� �

0.205

TOTMAL -0.216
�

0.062

TOTFEM 0.066 0.062

TOTCHILD 0.088
� � �

0.032

TOTOLD -0.756
� � �

0.108

MALEILL -0.261 0.176

FEMILL -0.410 0.558

IRRD0 -1.855
� �

0.702

IRRD3 -1.961
� �

0.630

IRRD4 -2.441
� � �

0.754

SOILD1 -0.134 0.220

SOILD3 0.147 0.171

SOILD5 -0.372 0.249

SOILD6 -0.916
� � �

0.251

IRR -0.010
�

0.005

VALUE -1.933E-04
� � �

5.958E-05

Notes:
�

: Significant at 10%
� �

: Significant at 5%
� � �

: Significant at 1%



Table 4: Binary Probit and FIML Estimates for Second Stage Tenancy Status
Dependent Variable TENANT2

Variable Coefficient Standard Error Coefficient Standard Error

Binary Probit Estimates FIML Estimates

CONSTANT 115.090
�

61.770 74.413 154.357

DV2 7.324 170995.960

DV1 -6.508
� �

2.629

AGEHEAD -4.532
� �

2.297 -2.804 5.977

AGE2HEAD 0.043
�

0.022 0.026 0.056

TOTMAL 0.320 0.672 -0.643 2.387

TOTFEM 0.375 0.798 0.292 1.257

TOTCHILD 0.233 0.545 0.574 1.987

TOTOLD 0.514 2.169 0.561 5.287

MALEILL 3.937 3.604 4.438 12.129

FEMILL 2.571 3197910.200 2.861 201456.020

IRRD0 2.122 9.248 2.315 7.406

SOILD3 0.660 2.111 -1.994 5.700

SOILD5 0.425 4.216 -6.193 19.792

VALUE 0.002
�

0.001 0.002 0.004
�

ue -0.721 3.007

Notes:
�
: Significant at 10%

� �
: Significant at 5%

� � �
: Significant at 1%



Table 5: Binary Probit Estimates for First and Second Stage:

Cultivating Household Characteristics Only

Variable Coefficient Standard Error Coefficient Standard Error

First Stage Estimates Second Stage Estimates

CONSTANT -4.217
� � �

0.892 203.983
� � �

73.157

DV2 0.610
� � �

0.121 6.881 141572.440

DV1 -0.640
� � �

0.133 -7.777
� � �

2.969

AGEHEAD 0.099
� � �

0.036 -7.714
� � �

2.778

AGE2HEAD -0.001
�

3.439E-04 0.073
� � �

0.026

MARITAL1 0.530
� � �

0.197

TOTMAL -0.267
� � �

0.058 -0.105 0.494

TOTFEM 0.056 0.061 0.566 0.637

TOTCHILD 0.079
� �

0.031 0.241 0.389

TOTOLD -0.680
� � �

0.101 0.328 1.677

MALEILL -0.184 0.161 5.865
� �

2.730

FEMILL -0.599 0.557 1.843 1947571.000

Notes
�

: Significant at 10%
� �

: Significant at 5%
� � �

: Significant at 1%



Table 6: Binary Probit Estimates for First and Second Stage:

Plot Characteristics Only

Variable Coefficient Standard Error Coefficient Standard Error

First Stage Estimates Second Stage Estimates

CONSTANT 1.204
�

0.714 0.074 1.051

DV2 0.992
� � �

0.170 6.663 172377.740

DV1 -0.173 0.203 -1.172
�

0.695

IRRD0 -1.938
� � �

0.698 0.277 0.978

IRRD3 -2.024
� � �

0.621

IRRD4 -2.133
� � �

0.745

SOILD1 0.070 0.210

SOILD3 0.246 0.163 0.150 0.636

SOILD5 -0.184 0.231 0.133 0.762

SOILD6 -0.750
� � �

0.226

IRR -0.009
� �

0.005

VALUE -1.958E-04
� � �

5.604E-05 6.818E-04
� �

3.250E-04

Notes
�

: Significant at 10%
� �

: Significant at 5%
� � �

: Significant at 1%



Table 7: Multinomial Logit Estimates for the Sequential Choice Model

Dependent Variable: CONTRACT

Variable Coefficient Standard Error Coefficient Standard Error

Fixed Rent Contract Share Cropping Contract

CONSTANT -152.458 3727998.000 -2.479 2.405

DV2 -41.879 2728062.400 2.071
� � �

0.352

DV1 3.547
� �

1.467 -0.752 0.484

AGEHEAD 3.700 2.365 0.140
�

0.076

AGE2 -0.031 0.022 -0.001 0.001

MARITAL1 34.281 3199289.600 0.886
� �

0.394

TOTMAL -1.098
�

0.585 -0.418
� � �

0.123

TOTFEM -0.088 0.512 0.102 0.121

TOTCHILD 0.927
� � �

0.297 0.149
� �

0.062

TOTOLD -6.150
� � �

2.017 -1.187
� � �

0.202

MALEILL -0.332 0.968 -0.499 0.359

FEMILL -22.927 10382971.000 -0.698 1.102

IRRD0 13.583 1913865.100 -3.777
� �

1.468

IRRD3 -40.347 3980029.800 -3.614
� � �

1.324

IRRD4 5.668 9976413.700 -4.062
� � �

1.558

SOILD1 -32.524 4152479.300 -0.132 0.409

SOILD3 -1.662 1.254 0.148 0.326

SOILD5 -4.881
� � �

1.747 -0.962
�

0.567

SOILD6 -25.959 3151152.800 -1.525
� � �

0.459

IRR 0.230 19138.651 -0.026
� �

0.011

VALUE -0.005
� � �

0.001 -3.490E-04
� � �

1.307E-04

Notes
�

: Significant at 10%
� �

: Significant at 5%
� � �

: Significant at 1%

Baseline Category: Plot is under Owner Cultivation



Table A1: Definition of Variables

Variable Definition

DV1 � 1, if village is Kanzara

DV2 � 1, if village is Shirapur

MARITAL1 � 1, if thehouseholdheadis married

MALEILL � 1, if anyadultmalememberof thehouseholdis disabled

FEMILL � 1, if anyadultfemalememberof thehouseholdis disabled

AGEHEAD Ageof thehouseholdhead

AGE2HEAD Squareof theAgeof thehouseholdhead

TOTMAL Total numberof adult(workingage) malesin thehousehold

TOTFEM Total numberof adult(workingage) femalesin thehousehold

TOTCHILD Total numberof childrenin thehousehold

TOTOLD Total numberof elderlyin thehousehold

VALUE Valueof theplot in Rs’000

IRR Proportionof theplot thatis irrigated

IRRD0 � 1, if sourceof irrigation is well with traditionaldevice

IRRD3 � 1, if sourceof irrigation is well with electricmotor

IRRD4 � 1, if sourceof irrigation is well with oil engine

SOILD1 � 1, if soil typeis mediumblack

SOILD2 � 1, if soil typeis deepblack

SOILD3 � 1, if soil typeis mediumto shallowred

SOILD5 � 1, if soil typeis shallowred

SOILD6 � 1, if soil typeis gravelly


