A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Chaudhuri, Ananish; Maitra, Pushkar

Working Paper

Determinants of Land Tenure Contracts; Theory and

Evidence from Rural India

Working Paper, No. 1997-10

Provided in Cooperation with:
Department of Economics, Rutgers University

Suggested Citation: Chaudhuri, Ananish; Maitra, Pushkar (1997) : Determinants of Land Tenure
Contracts; Theory and Evidence from Rural India, Working Paper, No. 1997-10, Rutgers University,

Department of Economics, New Brunswick, NJ

This Version is available at:
https://hdl.handle.net/10419/94290

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/94290
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Determinants of Land Tenure Contracts: Theory and

Evidence from Rural India”

Ananish Chaudhuri
Rutgers University

and

Pushkar Maitra
University of Southern California

JEL Classification: D82, 012, C35, C33.

Keywords:  Tenurial contracts, Sharecropping, Principal-agent model, Qualitative
dependent variable

This Version: June 1997

First Version: November 1996

Corresponding Author: Ananish Chaudhuri
Department of Economics, Rutgers University
PO Box 5055, New Brunswick, NJ 08903-5055
E-mail:ananish@rci.rutgers.edu
Fax: (908) 932-7416

" We would like tothank without implicating Caroline BettsAndy Neumeyer, JefNugent, JimRobinson,

Lata Gangadharan, Shailen Swaminathan, Ira Gang, Barry Sopher, Thomas Prusa, Antu Murshid and seminar
participants atUniversity of Southern California fdaheir commentsand suggestions. We are grateful to the
International Crops Research Institute for Semi Arid Tropics (ICRISAT) for providing us with the data set.



Determinants of Land Tenure Contracts: Theory and

Evidence from Rural India

Abstract

In this paper weanalyzethe factors thaaffectthe choice ofandtenure contracts in
the semiarid tropics of India. We develop dynamicprincipal-agent model witlone sided
private information toexplainthe co-existence of wage, rent and share-cropping contracts.
We develop sharpmpirically testable hypothesesbout howmultiple contracts can co-exist
and we identify household and plot-level characteristics that explain such co-existésiog.
plot-level data from thredndian villages we findhat the age of theead of thecultivating
household and thealue ofthe plot undercultivation increasehe probability that theland is
under tenant cultivation (i.e. cultivated under a share or rental contract).



1. Introduction

Land tenure contracts in agricultutake threestylized forms -(1) awage contract
where thdand is cultivated byhe landowner withhired labor, with a fixed payment from the
landlord to the tenant on the basis of previously determined hourly or daily wage rate; and two
types of land leaseontractsnamely(2) arental contractwhere thelandlord leasesut the
land tothe tenant and in turn asks forfiged rental paymentand (3) a share-cropping
contractin whichthe landlord leasesut the land tothe tenant asvell and instead of &ixed
monetary amount, asks for a fraction of the output in payment.

There aretwo questionswhich arise in this contexiThe first isthe co-existence of
multiple contracts noonly in the same regionbut oftenwithin the same village. In fact
Shaban(1987) inhis study of eight Indiawillages finds differentontractual arrangements on
adjoiningplots of land. The second question is regardireyappearance and persistence over
time of a share-croppingontract. An outpusharingcontractresembles a praptional tax,
and like a proportional tax, it shoutlistort effortincentives. Sincéhe tenant eoys only a
fraction of the output, an output sharing contract leads to sub-optimal resourcacisagyg
in terms of labor or effort input into the production process, but also in terms ofwdtesral
inputs aswell asadoption of innovations. Hence on tlaee of it, anoutputsharingcontract
represents a Pareitdferior mode ofproduction. The landlord can guaranteRaaetoefficient
resource allocation by choosing a rentahtract where the rent set is theaximum
extractable surplus frorthe tenant (dixed rent is analogous to lmp-sumtax and is
therefore non-distortionary in its impact on effort incentives), or simply by cultiviteilgnd

himself, hiring labor at the going markette. It has often been conjecturédat share-



cropping,given its risk spreadingttributesmakes its appearance in situations where markets
for manyinputs,especiallycredit or insurance, aret complete. However geems to uthat

the need to share risksay be sufficienbut hardly necessary givahat share-croppingnjoys
wide-spread currencyot only in the impoverished rural countryside of south-east Asia, but
also in the mid-westerstates of UnitedStates like Nebraskand South Dakotawhere
agriculture is a less riskgroposition. Fodiscussions of share-croppingtime USmid-west
seeAllen & Lueck (1992, 1996). Alstoatta & Nugent (1984jliscusscrop sharing in19th
century cotton production in the United States.

Interest in thesassues isnot confined to tenuriacontracts in agricultureSimilar
issues arise imther areas awell, such adicensingand franchising. In various types of
franchisingarrangement, mostotably business format franchisirane observes the use of
franchise fees whiclre similar to rentalcontracts omroyalty rateswhich are akin to share-
cropping contracts and oftemaxture ofthetwo where thdranchiser askghe franchisee for
a up-front franchise fee as well as a royaltste. See forinstance Lafontaing1992),
Bhattacharyya & Lafontaing€1995), Lal (1990) and Mathewson &WVinter (1985) for
discussions orthe co-existence of ritiple contracts asvell asthe frequent occurrence of
revenue sharing arrangements in franchisttgjao, Nugent, Perrigne &iu (1996) examine
output sharing contracts in the Chinese Township and Village Enterprises.

In terms of agriculturatontracts, therexists a large body of literaturghich tries to
address the questiomghich arise in this context. Stiglifd974),Newbery(1977), Newbery
& Stiglitz (1979), Hallagan (1978), Allen (1982), Allen (1985), Eswaran & Kotwal (1985) are

some of the notable papewhich try to explain the rise of share-cropping and the co-



existence of multipleontracts in agriculture. S&ingh(1989) for asurvey ofthe literature.
One of themajor strands in this literatugge thescreeningmodels. It is arguethat output
depends omot only the amount of labor hougaut in but on thentensity ofeffort. Many of
these modelsombine moral hazard with adverse selectioraggumingthat thelandlord is
imperfectly informedabout the trueguality ofthe worker. Thus lovguality workers can pose
as high qualityones orvice versa. It has been arguéuht this problem can be solved by
landlordsthroughoffering a menu ottontracts. The workersillvthen choose the contract
that isoptimal for them and thereby reveal theeure types through their choice obntracts.
However theproblem withall the extant papers ithis area ighat they develop one-shot
models to explaithe co-existence of multiple contractdl these static modelgive rise to
separatingequilibria where theinformation that washidden atthe beginning ofthe period
becomes common knowledge at the end of the period. Thusntlveledscannotsatisfactorily
answer the question as why all the contracts in given region donot converge to one
common contract over time.

In this paper we develop dynamic principalagentmodel with one sided private
information to shovwhow all three contracts caarise and persisiver time andhow a share
cropping contract can, under certain circumstances, actually dominate the other two contracts.
This model assumehkdt the agentan be one afwo types -high orlow productivity and the
principal only has grior distribution over types (adverse selection). Howeveassemehat
the principal canmonitor the tenant's effort. lmur model the landlord is interested in
extracting themaximum possible surplus fronthe tenant. Thdandlord hasbeliefs and/or

informationabout the tenargnd the plot ofandthat the tenant isultivating and orthe basis



of thosebeliefs will choose a contract that wihaximizethe pay-off to the landlord while

ensuringthat the tenant gets a reservatigitity. So the Iandlord’s strategygiven her beliefs,

is to choose auitablecontractwhich will give her themaximum dynamigay-off. * We

develop sharpempirically testable hypothesiabout the co-existence efrious contracts.
We use plot-levetata from thredndian villages totest ourhypotheses anéind that an
increase in the age of the head ofc¢hkivating household and the value ofthe plot ofland

under cultivation increases the probability that the plot is under tenant cultivation.

The rest of the paper @ganized as follows. In Section 2 we develop the theoretical
model to examinghe choice oftenurial contracts. We preserdur empirical results in
Sections 3.1and 3.2. Section 3.konsiders a model whetbe three contracts ahosen
simultaneously whilesection 3.2 presents model wherethe contracts are chosen in a
sequential fashion. We will explaite difference betweeithe simultaneous and sequential

choice models shortly. Section 4 concludes.

! For the rest of the paper we will denote the principahesind the agent d=.



2. Choice of Tenurial Contract

We will set up theproblem as a standamdincipal agent model. We will assume the
landlord (principal) to be risk neutral atite tenant (agent) to be risk aveTsehe agent can
have one ofwo types 0); 6 = 64 (high skilled) with probabilityp and® = 6, (low skilled)
with probability 1-p. We will impose suitable restrictions @nto ensure that therincipal will
hire both types of agents. Thincipal cannot observ® but knows the truéistribution of
the agents in the populatio@utput(f) is a function ofthe effort exerted by the agesuch
that f =vf(e), . >0, £. < 0; f(0) = 0, §(0) =, f(0) = 0.V is a scale parametdfor the most
part wenormalizev = 1. Thedisutility of effort is V = V(e,0), i.e.,disutility is a function of
the effortlevel of workers and the productivity of workeislso assume, ¥> 0, V. > 0 and
V(e*, 6y) < V(e*, 0.), for anye*, i.e., forany given level okffort, thehigher productivity
worker has lowerdisutility than the lower productivityorker. Wealso normaliz¢he agent's
reservation utility to zero.

We will focus on inearcontracts suclthat theoptimal sharing can beritten in the
forma + (1 - B) f(e)* (See Holmstrom &Milgrom (1987) andBhattacharyya & Lafontaine
(1995)). So
* A pure rental contract (R) is characterized3y 1,a > 0;

* A pure wage contract (W) is associated Vith 0,a < 0O;

* A pure sharecropping contract (S) is associated gvith(0, 1),a = 0.

2 This section is based on Chaudhuri (1997) which develops the theoretical model in detail.
¥ We are assuming = 1.



We will confine ourselves tthese three pure contrdorms and in particular ignorthe case
of both fixed paymentsand output sharing. The landlord's action consists of choosing a
contract CJ (W, R, S). We willassumeéhat thelandlord can observall variables, including
effort. The only unobservable in this model is the tenant@ype

Assumethat there aréwo periods. Contracts are written at theginning of each
period and therincipal cantake into accouninformation revealed tdim in the first period
when rewritingthe contract at thbeginning ofthe second period. So a contracspecified
by a sharing rulev(f(e*)) and an effortevel e*, so that theéandlord offers an effofevel and
a payment scheme to the tenant.

2.1 Wage Contracts

Under wage contracts waessumethat theprincipal cultivateshis land herself, using
hired labor. So wageontracts and owneultivationareequivalent terms iour analysis and

we will use the termanterchangeably. Therincipal's problem athe beginning ofthe first

period is

[2.1] Max. f(e) - w,
subject to

[2.2] w-V(e,8)=0
[2.3] w-V(e,6y) =0

Equation [2.1] is théndividual Rationality(IR) constraint for the low type ageand[2.3] is

the IR for the low type agehtThis isthe exactsame problem aghe agent choosing e to

“Since the principal can observe the level of effort there is no Incentive Compatibility constraint to be satisfied.



maximizef(e) - V(e, 6). Note thatsinceV(e, 6,.) > V(e, 6y), for all e, wecangetrid of
equation [2.3] (IR for the high type). So rewrite the principal's problem as

Max. f(e) - w,
subject to

w-V(e,6)=0

Let @ * = Arg max f(e) - V(e 8.), since the principal will always choose w, so that

w = V(e, 0.), so that theoarticipation constraint for the low typehsding. Sothe principal
will choose

w=V(a* 6,)
so that he isble toextract the entire rent from the agent of the low type. The best that the
principal can do is techoose w sucthat the lowtypes exert theptimal effort,but he cannot
do any better because then the high type might exert higher effort, but the low type will quit.

The problem is exactlthe same inthe second period. Th®incipal continues to pay a

wage w = V(g*, 6.) so that theparticipation constraint of the low typebsding. No new
information regardindhe type of the agemtas been revealed the first period. Sathe low
type agenwill choose g, since this is his optimaksponse andis participation constraint is
binding. The high type agents also choosag @ both periods because if he exerthigher
level of effort he gets a lower rent in period 1 and akseeals higype to the landlord, who
can then extradtis entiresurplus in period 2 bgesigning a suitableontract. Howevewith
pooling with the low type agent, tinghtype ensures a rent \((e 6,) - V(e *, 6y) in period
1. Since there is no revelation of type, the agent can continue to earn this (same) rent in period

2. This can be summarized in the following proposition.
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Proposition 1: Under a wage contradhe equilibrium isalwayspooling, in that both type of
agents choose t as their first period response. So undemage contractthe principal
cannot separate types and has to pay the same wage in both periods
Proof: Under a wage contract the Igwoductivity type has no optiosther than to exert his
optimal effortlevel g *, if he wants a positive pay-off. ThHegh type exerts effort,& as well.
The wage payment is fixed at V{e0,). The disutility from higheffort is V(&*,84) while that
from low effort is V(e*,064). Giventhe fixed nature of the wagpayment it makes sense to
exert low effort since V(¢,0) < V(ey*,0y).
Let us denote the discount factor of thadlord asp and the discount factor of the

tenant as.
Proposition 2: Under a wage contract, the two period pay-off to the principal is

M° =1+ pr
where

n =f(e*) - V(a*, 6.)
We can write the two period pay-off to the two types of agents as
* Low Type agent get$1,*=0
* High Type Agent getdl* = V(a.*, 8.) - V(a*, Bu) +3{V(er*, B.) - V(a*, Bn)}
2.2 Fixed Rent Contracts

If the principal knows the type of the agent then he would chooseorent f(e *) -
V(e *, 6.) from the agent of low type amd 4 = f(es*) - V(en*, B4) from the agent ohigh
type, where she makes each typertoptimal effort and then extractdl the rent,forcing

them to their reservation utility level (of zero).
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However if theprincipaldoes not know the trugpe of the agent, theaximumrent

that she can ask for is

a. =f(e*) - V(el*, 6)
So this isthe maximumrent that theorincipal can chrge in period 1. If the High type agent
separates and revedis type in period 1, then tharincipal can charge a higheant from the
high type agent in period &hich is given byay = f(ey*) - V(ey*,04) (butshe has to charge
the same rent from the low type agent in the two periods).

The proportion ohigh productivity workers in the population ;s Now if it hgoppens
to be the case that{f(e v*) - V(ex*,0n)} > f(eL*) - V(e *,0.), then a risk neutrgdrincipal is
better off hiring only higrproductivity agents. We can noxplicitly state the restrictiop
has to obey and that is given by

. fen -V e 8)
f (&) -\ e, 6)

As long as the priobeliefs ofthe principal are suchthat p is less than thabove
mentioned valuethe principal is better off hirindpoth types rather than hiriranly the high
productivity worker.

A rental contracimay induce separation dhe end of period 1. Note thegh type

worker has the following choice

e Exert g* in period 1 and separate from the low type (who is exertifg k& period 2 the
principal extractghe entire rent, because by choosin ia period 1 the agent dfigh
type reveals himself and the principal can force him to his reservation utility. Then

My = [{f(en*) - V(ew*, B} - {f(eL*) - V(er*, B} + 0
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e Exert * in period 1 and pool. So th&incipalcannot separate types and has to keep the
rent unchanged. In period 2 the agent can chagsdleen
My = [V(e*, 6) - V(e*, 8u)] + o[{f(e v*) - V(en*, Bn)} - { f(e*) - V(er*, BL)}]
Proposition 3: Define a discount factay; given by

V(e*L’eL)_V(éBH)
{fE)-vg.0.)1-{ 1(&)- Weo,)}

r

such that
e if & < &, the high type separates by exerting i@ period 1; and

e if &> o the high type pools by choosing & period 1.
The low type chooses*an each period.
Proof: Follows eaily by comparing thewo pay-offs tothe agent - onerdm exerting low
effort in thefirst period andhe other fromexertinghigh effort in thefirst period. Ifthe high
guality agent pools with the low type and exerts low effort in period 1, then he gets
V(e*, 6.) - V(e By) in period 1. However since his type is not revealedptimeipal has no
new information athe beginning ofthe second period arience Wl keep the rentalpay-off
unchanged in whiclbase théhigh type agent can exehigh effort in periodtwo and extract
the entireinformationalrent of [{f(es*) - V(ex*, 6n)} - { fler *) - V(e.*, 6.)}], although
discounted by. So in this case the agent’s two period pay-off is

Ny =[V(e*, 8) - V(a*, 84)] + O[{f(e w*) - V(ew*, B1)} - { fle*) - V(e*, 6)}]
On the other hand if the agent does choose to eigrieffort in period 1, then he gets the

full informational rent in the first period but since his type is revealed to the principal, so in the
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second period she extradte entire rent from the agetitereby leavinghe agent with the
reservation utility of zero. In this case then the agent’s pay-off is

Ny* = [{f(en*) - V(ew*, 1)} - {f(e*) - V(e*, 6} + 0
Comparing these two pay-offs gives us the value of the discount &actor
Proposition 4: In a pooling equilibrium witt®d > &, the landlord gets the exact same pay-off
from rent as under avage contractll + pll. However in a separating equilibrium, the
landlord gets a higher payment because he can set the second period contract terms to
extract the entire surplus from both types of agents. In a separating equilibrium the
landlord's pay-off is

M+ p[p(f(en*) - V(ew*, B1)) + (1 - p) (f(&*) - V(er™, 8u))]

Thus it is cleathat in aseparatingequilibrium the landlord's pay-off is higher from a

rental contract tharrdm a poolingcontract. So i® < &, both thehigh type agent and the
principal is better off byseparation. The low type agentimglifferent since in eachase he

earns the same pay-off.

2.3 Share Contracts

The principal chooses the share paramdiesuch that the participation constraint for
the low type iinding. The first period problem fathe problem forthe principal in this case
is to

Maxe (1 -B) f(e)
subject to
Bf(e)-V(e,bB)=0

Let @ * solve this problem. Then set
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BL= V(a* 6u) f(e.®)
so that the IR i®inding. Shouldhe hightype agent choose to separate infitst period, the
principal can charge a higher rent from the high type in the second period. This is given by

By = V(e 81/ f(er®)
which isthe maximumsharethat theprincipal can chrge so that thparticipation constraint
of thehightype isbinding. Remembadhat in thefirst periodthe maximumshare theprincipal
can get is given b, .

We can obtain the pay offs for the high type as
e Separate by exerting/®in period 1, so that
My =B f(en*) - V(ew*, B) + 0
because as soon as the type is revealed, the principal #ljasgtract all rent.
* Pool by exerting & in period 1, so that
My = Bu f(er®) - V(e Bx) + 3B f(en*) - V(en*, 6y)]

Proposition 5: Define a discount factads, given by

=1- BLf(e*L)_V(é_’eH)
) BLf(e;)_V(e:’eH)

such that

e if d < 9, the high type agent separates by exertiyfgreperiod 1; and

e if d> s the high type agent pools by choosingyjie period 1

The low type chooses*an each period.

Proof: The prooffollows alongthe same lines oProposition 4. If thénigh type agent exerts

high effort in period 1, then he gets theximuminformationalrent 3, f(ey*) - V(en*, 64),
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but his true type is revealed to thiandlord and so inhe second period thiandlord will
extract the entire rent and the agent gét zero. On the other hand if thegh type agent
hides histrue type and pools with the low type agent in period 1 by exerting effgrtieen

he gets a loweinformationalrentequal to . f(e.*) - V(e.*, 84) in period 1, busince his
type isnotrevealed then the share parameter stays unchanged in period 2. So in period 2 the
agent carget thefull informationalrent (discountedyvhich is equal t®d[B. f(ey*) - V(en*,

B4)]. So thedecision whether onot toreveal hisype will depend on a comparison of these
two pay-off streams and the result follows.

Proposition 6: The discount ratevhich yields type separation under a rental contract
exceed in value the discount factor which yields type separation under a share contract i.e.
O > O

Proof. To prove this notice that

_ V(a-,6.) - V(e*,61)
{f(e) - e, 89} { (f® —-(Ve B

and

1-5 =P f(e) -Me& 6
B* f(e) -\ ef, 8)

_ V(a*, 06

andB =" en

Let us suppose thatd-> 1-0;which inturnimpliesthatd, <d&. The numerator is theame

in both expressions, therefore
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1-6>1-0s
0 {f(er) - et 0} { (8 ~(vie B <B ( Pe { Vie):
0B f(er) > (o) -~ (&) +V e 0
02D g e, ) > (o) - (8
(e)
O V(e*06) > f( e

But this is a contradiction since \({g0,) is less than f(&¢) and hence it must bé&ée case
thatdis greater than..
Proposition 7: We can separate the rangedonto three regions.
(1) > & In this range we have pooling from all three contracts. In this case the principal is
indifferent between the three since he gets the same payoff

(1 + p){f(er®) - V(a*, 61)}
from all three contracts. In this case we assume that the principal offers the wage contract.
(2) &s < 0 < &: For any value ob < 9, wage is strictihdominated and the principal chooses
to lease out land because either a share contract or a rental contract yields higher pay off. In
this range share leads to pooling but rent leads to separation. Further Rent yields higher pay
off. So ifds < & < &, choose rental contract.
(3) 0 < & < &: both share and rent leads to separation but the @fyto the principal is
higher under share tenancy.
Proof: If & < &, a rental contract wilield separation of types with tHagh type exerting
effort @* in period 1. In this case then the two period pay-off to the principal is

M7 (rent) = {f(a*) - V(ec*, 8} + plp*{f(e v*)-V(en* 8u)}+(1-p)*{f(e L*)-V(e *,00)}]
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Notice that if theprincipal offers avage contract the agents wikver separate. So the two
period pay-off to the principal from a wage contradifgwage) = (1p){f(e.*) - V(e *,0.)}
Clearly N" (rent) is greater thafl” (wage) and hencany timethe principal gets type
separation at the end of the first period , and hence prefers a rental contract.

If d <ds <&, then both a rental contraaghd a shareontract willyield separation of
types. The two period pay-off to the principal from a share contract is
" (share) = {p(1L)f(ex*) + (L-P)(ABUf(E} + p{ P(1-BH)f(en®) + (1-p)(1BL)f(ec*)}
wheref, = V(e*,0)/f(e*) wherel = L, H.

Substituting for3,, we findthat thetwo period pay-off from a shamontract is equal
to p[{f(e.*)-V(e*,8)}f(e M)If(en®) + (1-p) {f(ec*) - V(e*,0.)} + p*[p{f(e v*)-V(en*, 1)}
+(1-p){f(e.*)-V(e *,0.)}]. If we compare the expressions fidf (share) andr® (rent)then
it is easy to se¢hat thepay-off to the principal isthe same in period dut in period the
principal actuallygets ahigher pay-off from a shareontract thanfrom a rentalcontract.
From a rental contract thgrincipal canget amaximumfirst period pay-off of {f(e*) -
V(e *,0.)} while from a share contract she gets {f(je- V(e.*,06.)}[f(e v*)/f(e.*)]. Therefore
in situations where both share and rental contiaeld type separation, therincipal isbetter
off choosing a share contract.

Now in therange & < 0 < &, a share contract wiliot yield type separatiomvhile a
rental contract will. So the principal’s maximum pay-off from a share contract is
(1+p)(1-BL)f(eL*) which is (14p){f(e *) - V(eL*, 8.)}. On the otherhand if the principal
offers a rentatontract thershegets type separation and then asstaed before her two

period pay-off is {f(e*) - V(e.*, 8.)} + p[p*{f(e v*)-V(en*,0n)}+(1-p)*{f(e L*)-V(e *, 8.)}]
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It is clearthat thefirst period pay-off from either a rentabntract or a share contract are
equalbut the rental contragfields a highesecond period pay-off and so in this situation the
principal should choose a rental contract.

The main conclusion of proposition 7 is clear from Figure 1 It protres all three
contracts can co-exist and the fdeatt there areircumstances when share tenaacyually

dominates the other contractual forms.

Figure 1
Il "
I | S
O O
REGION | 0< & Share Dominates
REGION Il 0s<0< & Rent Dominates
REGION Il 0=0 All Contracts yield same payoff

We will assumehatthis discounfactor iscommon knowledge. The agemtsviously
knows his true discount factor but therincipal can inferthe discount factor correctly by
observing agent characteristics. \tlaim that thechoice of acontract is dictated by the
agent’s discount factor. In the next section we are goingstdhis conjecture usingur data
set. Before wean doso, we need tcome up with a suitable proXgr the discount factor.
We use the agent’s age as a proxy Herdiscount factor. We camaketwo arguments.

First, an older agent hassk of an incentive tpool than a younger agent, because the future
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payment stream ishorter for the older agent than the latter and so the lgemore of an
incentive to hide hisype. The second argument has to do whikervability. Anolder agent

has obviously been in a tenancy relationship longer than a yoagget. Therefore the
principal has hadnore of an opportunity to observe the older agent than the younger agent.
Higher age then should be a signal of lower discount factor.

If the agent is older implying a lower discount factor then the principal should offer the
older agents a land-leasentract, i.e. either share or a rentalontract.And amongall land-
leasecontract we expect to see share contracts for the oldest temahtental contracts for
the rest. Tssummarize, depending dhe value ofthe tenant’s discount factor, we expect to
see thefollowing - youngestagents working for wage, those in th@ermediate range,
working for rent and the oldest tenants working for shiinés then isour empirical stategy -
to determine how age affects the choice of the contract offered to the agent.

Before proceeding to thEmpiricalsection, we will augmerdur theoretical arguments
by explicitly consideringthe effect of land quality orcontract choice. Let usedefine the
production function as f wf(e) wherev is a multiplicative scalparametemhich is a proxy
for thequality ofthe plot oflandunder cultivationOutputthen depends on effort and\asll
as thequality of the land, excepthat land qualityenters into the productiofunction as a
multiplicative term. A higher value aof implieshigheroutput. Sdfar we have normalized to
1. However now we can carput some comparative statieghich will enable us tsee how
land quality affects contractual choice.

Proposition 8: An increase irv increases, but has no effect ot. In other words

09, >0 and66
ov ov
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Proof: Both resultsfollow quite eaily if we look at the expression of thevo discount
factors and writef(e) in place of f(e). Takinghe derivative ofd, with respect to, using the
guotient rule, weget a squared term in tltenominator. S@ll we need teshow is that the
numerator is positive. The numerator for this expression is

{f(e™)-f(e.*)}*{V(e .*,6.)-V(e.*,64). This expression is positive sincef(e> f(e *)} and
V(e *,0.) > V(e *,64), by the assumptions of the model. Turning to the expressidyg fae
find thatall terms containing cancelout and hencés does notlepend orv. Theimplication
of this proposition ighat anincrease irv increaseshe range o® for which the principal
chooses to offer &ixed rent contract buthas no effect orthe range of® for which the
principal chooses to offer a share contract.

We will use the monetaryalue of a plot (valuger-acre in Rs. 100 (VALUE)) as a
proxy forland quality.Per-acre estimatedhlue ofthe plot in Rs. 100 are recorded, based on
information obtained from either patwari or some knowledggadxison in thevillage. While
recording the values of the plot, potential sale value of the plot, location of thergation,

topography are considered. See Singh, Binswanger & Jodha (1985) for details.

3. Estimation and Results

The data set fothis study comes frorthe International Crops Research Institute for
Semi Arid Tropic(ICRISAT) and was collected gmart of ICRISAT's longitudinalVillage
Level Surveys irthe semiarid tropics of India. We have complete labor market participation
data for threevillages Aurepalle ithe state oAndhra Pradesh and Shirapur and Kanzara in
the state of Maharashtra, betweenytbars of 1979 anti984. The data is stratifiedsample

of 40 randomly chosen households in eailage; 10 in each ofour categories - (1jarge
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farmers, owning more thad2 acres irAurepalle, and more thah3 acres irShirapur and
Kanzaraj(2) mediumfarmers,thoseowning betweerl.2 and3.2 acres irAurepalle, between

2 and5.3 acres irShirapur and betweeh8 and5.3 acres irKanzara;(3) smallfarmers, who
own between 0.2 and 1.2 acres in Aurepalle, betweean@ 2 acres in Shirapur and between
0.2 and 1.8 acres in Kanzara and finally (4) landless laborers whizeswviharD.2 acres. The
richness othe data from thesgurveys, both in terms of the breadthrdbrmation conveyed
and thelevel of detail pedining to each aspect of househaldcision making isamply
illustrated by the numerous studibat have been conducted égonomists around the world
using this data set.

The threevillages of AurepalleShirapur and Kanzara are situated in south-central
India and are predominantly agricultural with more tha®% of the population (942)
households dependent on agriculture as the main souiceoafie (either as cultivators or as
farm laborers). Even by Indian standartte villages are poor with a monthlyper capita
income ofRs. 700 (averaged over thervey period in 1977 prices) comparedhe all-India
per capitamonthly income oRs. 1080usingthe same base year. One can refer to Walker &
Ryan (1990) and Singh, Binswanger & Jodha (1985) for more details of the survey.

Our interest ininvestigatingthe nature of the contract undesich each plot is
cultivated and to this end wexaminedata from each plot dandunder cultivation. Wédnave
data for 310 plots of land in Aurepalle, 414 plots in Shirapur, and 396 plots in Kagizen@,
us data on a total of 1120 plots of land.

Table 1 presentthe distribution of ownershiptatus acrossillages. As is clear from

Table 1, more than 76% of plots are under ovadtivation, andonly 8 out ofthe total 1120
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plots are undefixed rent cultivation. Therest are under share-cropping. ExcepSmrapur
where 60% of the plots are owneultivated and thaemaining40% are undesshare-
cropping, there is a preponderance of owner cultivatidghdrothertwo villages of Aurepalle
and Shirapur.

Tables 2 and 3 present data on distribution of soil types and irrigation source. As far as
irrigation is concerned, thgrincipal source isvillage wells,though we do see sonaectric
pump-setsAll the villagesare characterized by absence of canal irrigatiqisee Table 3).
All thevillagesare characterized absence of canal irrigatidiseeTable3). Soiltype varies
acrossvillages.For example in Aurepalle223 out of 310 plots areshallowred. On the other
hand in Kanzara, 344ut of 396 plots aranedium black. IrShirapur thougiMedium Black
and Medium to Shallow black soils are almost equally common (See Table 2).

Let us now turn to the question tehurial choice. We can think of this choice in two
ways. First, it could be a simultaneous decision wheedandlord chooses onsontract out
of a set of three {Wage, Rent, Shareind offers it to the tenant with a corresponding
payment scheme stipulated along withrhe existing theoretical literature arontractchoice
has almost exclusively focused on this type of simultaneous choice tvbdamdlordgiven a
choice of threedifferent contracts, chooses the omdich she believes wilield her the
maximumpay-off. However, we cathink of this choice being made differently - which to us
is an equally intuitive way of thinkingbout thechoice of acontract. Wecan think of this as a
sequential decision-makingrocess where in thirst stage thdandlord decides whether to

cultivate theland onher own withhired labor or to lease @ut on atenancy basis. Once she

*We would like to point out that owner cultivation with hired labor on a fixed wage basis is synonymous with a
wage contract. In the rest of our discussion, we will use the terms “owner cultivation” and “wage contract” to
imply the same contractual form.
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doesdecide to lease it out, thehe question is whether to usdixed rental contract or a
share-cropping contract. In this case the decision is mdad® istages. We wilexamine each

case separately.
3.1 The Simultaneous Choice Model

We first consider a case where the choice is a simultaneous decision. What we observe
in this case is the type of the contract under which each plot is cultivated and we are interested
in isolating factors which are significant determinants of that contract. This is a problem with a
polychotomous dependemariable which cantake three discretevalues. A variety of
gualitative response models have been devised to deal with such casedall imgsetwo
types - models designed to deal wittdered responses amabdels designed to deal with
unordered responses. Based on the theoratisalission inthe previous section, weave
shownthat there is aatural way irwhich the various contracts can bederedand therefore
we posit that the correatay to analyzehe presenproblem is toset it up as an ordered
qualitative response model. We use an ordered probit rhodel.

Define a variable CONTRACT, such that

= 0, if land is under a wage contract
CONTRACT = 1, if land is under fixed rent
= 2, if land is under share-cropping

We wish to examinéhe choice otontract for each plot. Thesual approach in cases

like this is to assumthat there is amnderlyingresponsevariable CONTRACT*, defined by

the regression relation

® Sadoulet, DeJanvry & Benjamin (1996) and Gangadharan (1997) use a similar framework to analyze
different typologies which separate their variable of interest into classes obtained from theoretical predictions.
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CONTRACT* =p*x + u
where theerror term u isdistributednormally with meanzero and variance 1. In practice

CONTRACT* is unobservable and what we do observinasbinaryvariable CONTRACT

such that
= 0, if CONTRACT*<O0
CONTRACT = 1, if 0< CONTRACT* <u
= 2, if CONTRACT* >pu

The probability that the land is under owner cultivation (wageontract) isgiven by
Pr(CONTRACT=0) which is equal to®(-Bx); that it is underfixed rent is given by
Pr(CONTRACT=1)which is {®d(u-Bx)-P(-Bx)} and finally the probability that the plot is
share-cropped is given by Pr(CONTRACT=2ig3x-|1). Then the log likelihood function is
[3.1] L(B, ) = Zcontract=d0g (®(-BX)) + ZconTracT=40g (P(BX-1))
+ ZcontracT=10g (P(U-BX) - P(-BX))
We obtainmaximumlikelihood estimates othe parameter of themodel bymaximizing this
log likelihood function. In obtaining parameter estimates, we use two different specifications

Specification 3.1A:  We include only household-level characteristics among the

explanatory variables

Specification 3.1B:  We include both plot-level and household-level characteristics on the

right hand side
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Household characteristics includge of the head of thaultivating household (AGE);
experience ofhe household head (AGE: total number of workingmales inthe family, i.e.
all malesbetween the ages of 15 and 60 (TOTMAIotal number of workingemales in the
family, onceagain betweenhe ages of 15 and 60 (TOTFEM);dammy for the disability
status of the adult members in the household (DISABIL), umhDISABIL is setequal to 1
if any adultmember othe household ignable towork andzerootherwise; adummyfor the
sex ofthe household heg®EX), where SEX igqual to 1, if the household head ifemale
and zero if male; the amount of outstanding debt of tfemily (CRED), andtwo other
dummies LMWDand LFWD. LMWD is 1 ifany adult male metoer ofthe family worked in
thevillage labor market in the previous yearile LFWD is 1 if anyadultfemale member of
the family worked in the village labor markettive previous year. Ihable 4 we present some
relevant summargtatistics. As can be seen from Tableh& average age of the household
head is 37.5 years. On an average, each family consists of 2 males and 2 females.

Plot characteristics include value thie plot in Rs. (VALUE),dummiesfor different
sources of irrigation (IRRD1, IRRD3, IRRD4), and for alternathed types(SOILD1,
SOILD3, SOILD5, SOILD6, SOILD8) and the fraction odtal cultivated area that is
irrigated (IRR). Table 5 contains a detailed description of all the dummy variables.

Table 6 presentshe maximum likelihood results from this regression. The
correspondingmarginal results are presented ifables 7 and 8. A positive sign on the
estimated coefficient indicatéisat thevariable increasethe probability that the plot isunder

share-cropping while a negative sign indicates that the variable inctleapesbabilitytat the

" Since it is difficult to obtain a measure for experience of the household head, we use square of the age of the
household head as a proxy. This is a common proxy in both the Development and the Labor literature. See
Mincer (1970) for a discussion.
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plot is under owner cultivation. II€olumn 2 of Table 6, weresent the resultfom
Specification 3.1A (i.e. when we usaly household characteristics as explanatory variables)
and Column Jresents the corresponding standard errors. Notice that age lufubehold
head (AGE),disability status of the adulnembers othe household (DISABIL), whether
adult members othe family worked in the labor market in the previoysar (LMWD and
LFWD) aresignificant at95% confidence level. Column gresents the estimatedefficients
from Specification3.1B, where we use both household gtat-level characteristics as right
hand side variables, with the corresponding standard errors in column 5. thgehofusehold
head (AGE),disability status (DISABIL), value of the plot of land under cultivation
(VALUE), some of the dummies for soil type (SOILD1, SOILD3, SOILD5 and SOILD6) and
one of the irrigation dummies (IRRD4) is significant at 95% level.

The model has substantial explanatpower (seeTable 6A). Thevalue ofthe log
likelihood function from SpecificatioB.1A (with only household characteristics on the right
hand side) is-607.59. Thevalue of the restricted loglikelihood is -649.87 and the
corresponding chi-squared is 84.567. If thél hypothesis ighat all the parameter of the
model are not significantly different from zeren given the value of the chi-squared
statistic we can reject thaull hypothesis. Again if wéook at Specification3.1B, where we
include both household and plot characteristics on the right hand sidealine ofthe log
likelihood function is-558.70. The corresponding chi-squared is 18ZBdwingthat we can
reject the null hypothesis that the parametersiatsignificantly differentfrom zero.Also for

Specification 3.1A weet a pseudo-Fof 0.0163while for Specification3.1B the pseudoR

8 The measure of pseudd-Re use is 1- (log /log Lg) where Ly is the maximum of the likelihood function
when maximized with respect to all the parameters arnd the maximum of the likelihood function when
maximized with respect to the constant only. See Maddala (1983), pages 37-40.
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is 0.1423. Wdind thatwith only household characteristics as explanatory varitdddenodel
predicts correctly 76% of théme while including plotdata increasesthe percentage of
correct predictions to 80.

Notice that is AGEncreases, thprobabilitythat a plot ofland isunder sharéenancy
increases. We knowhat higherage is a signal of lower discount factor and we expect to see
tenancycontracts for agentsith higherage (and therefore lower discount factors). Thus the
positive andsignificant coefficient ofAGE is a clear validation abur theoreticalclaim that
agents should be working as tenafisis result is re-confirmed bthe marginalresults in
Tables 7 and 8. Thearginal effects ithe ordered probiinodel showhow the change in the
covariates affedhe cellprobabilities ofthe plotbeingunder owner cultivation, under a rental
contractand under share-cropping. In particular, notic€alumn 2 and 4hat when AGE
increasegimplying & decreases) thprobability of the land beingunder ownercultivation
declines andhe probability of the plot being under share-cropping increases. AGE is
positive andsignificant inboth specifications, leading us tte conclusionthat thetenant’s
age is a significant determinant of the contract offered to him.

One could ask at this poiabout how ahange in age affectse choice of @ontract.

For instance, how does thgrobability of CONTRACT = 0 (i.e. thgprobability of the plot
beingunder a wage contraathange whenhere is a change in age? Tinarginalresults of
Tables 7 and 8 dnot give usthe answer tahis question because a change in age affects the
probability of CONTRACT = Ovia a change ithe square of age agll. For this purpose we
calculate thecumulative probability of CONTRACT = 0, for fourdifferent values ofage,

AGE = 20, 30, 40 and 50. The cumulative probability of CONTRACT =givian byd(-Bx).
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To calculate thecumulative probability, we multipliedhe mean values othe all the
explanatory variablefboth household and pletariables)except age and the square of age
by the correspondingoefficients and then insertéige relevantaluesfor age and its square
for AGE = 20, 30 40and 50. Wefind that at AGE = 20, theumulative probability of
CONTRACT =0 is 0.3824; at AGE = 30, tpheobabilitydecreases to 0.3412. 8wreasing
the tenant’s age by N@ears reducethe probability of hisworking under a wage contract by
4%. Similarly increasingthe tenant’s age to 40 reduces toenulative probabilityfurther to
0.3145 andinally for AGE = 50, it is 0.2977. Wean carryout asimilar exercise for the
cumulative probability o£CONTRACT = 2, i.e. theprobability ofthe plotbeingunder share-
cropping, with thecumulative probability beingb(Bx-u). Changing AGE from 20 to 50
increaseshe cumulative probability oCONTRACT = 2 from 0.606 to 0.688. S&able 6B,
for these marginal results.

One other pointneeds to benoted here. Irdiscussingthe implications of age on
contract choice, we hawssumedhat theonly way this variable affecthe cultivation status
is through itsimpact onthe discount factor. However tremefficients will be biased in an
upward direction if age affects cultivati@tatus in somether way, even if in an indirect
manner. For example it might be argued that age might affect produatiuiiy inturn mght
impact upon contract choice. We therefore regressed output sartteset ofhousehold and
plot-level characteristics, which gave us the following regression equation of the form

Yin =Bo + B1 Hn + B2 PLOT, + €
where vy is theoutput peracre on the i-th plot, HH stands for theusehold-levetiata and

PLOT for theplot-level characteristics. We dwt present these results, but Wil that age
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does not have significant impact oroutput.Hence we can go on to argtiat theonly way
age affects the choice of a contract is through its effect on the discount factor.

Like the age of the household head, DISABIL is negativesagrdficant. This implies
that if an adult mefver ofthe household isnable towork then theprobability ofthat family
working as tenants goes down. If an adult member offaimdy is unable towork, land-
ownerswill be less willing toleaseout land tothat family. Hence if an adult mmber of a
family is disables, it reduces the probability that the plot is under share tenancy.

Consider the issue of VALUE next. As shown in Sectidh& anincrease in VALUE
(which we approximate by) increases the probability of the land lease contracts. We find that
VALUE is positive andsignificant atthe 95%level showingthat anincrease irthe value of
the plot undercultivation tends to increasthe probability that the plot is undeshare-
cropping, though we cannot concluseichabout theprobability of rentakontractsfrom this
simultaneous choice model. We will have mores&y on this issue when we consider the
sequential choice model.

We alsofind that four of thesoil dummies, namel$OILD1, SOILD3, SOILD5 and
SOILD6 aresignificant - meanindhat soil characteristicglefinitely have an impact on the
choice of acontract. SOILD1, SOILD3and SOILD6 are positive ansignificant while
SOILDS is negative ansignificant. Thus if a plot isharacterized by blackoil then itseems
that theprobability ofthe plotbeingunder tenant cultivation increasegjile for redsoll, the
probability ofthat plotbeingtenant cultivated decreases. There isgneatmystery to this
finding - black soiltends to be mortertile thanred soil and hence Wvould harder for dand-

owner to find tenants for a plot characterized by red soil.
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At this pointone could conjecture thALUE is picking up some othe impact of
soil type, i.e., thevalue ofthe plot ofland under cultivation is determined liye soil type of
that plotand hence it isneaningless to includeoth soil dummies as well ake value of the
plot. We decided to look at an alternatspeecification -one where wéncluded only VALUE
and excludedall the soil dummies. We daot report theresults from that specification
separately but wénd that VALUE is still positive andsignificant - showinghat anincrease
in plot valuewill increasethe probability oftenant cultivation. Theipshot ofthis isthat we
feel justified intreating VALUE as an exogenouariable - which isapturedonly in part by
soil type butnot entirely. Theonly difference in this specification ibat IRR, i.e. the percent
of land irrigated, also becomes negative and signifidaiich in turn implies that with an
increase irthe percentage ¢énd irrigatedthe probability ofthatland being cultivated by the
owner increasesAlso note from Table 6,that IRRD4 isnegative and significantThis
reinforcesour finding that insome specificationdRR is negative andignificant.IRRD4 is a
dummy whichstands forwell with oil engine. So iwould appear thatith better irrigation
facilities on acertain plot ofland, the probability of that plot of land beingnder owner
cultivation increases. However it appetrat theimpact of irrigation isnot very strong and
affects contract choice only indirectly through increasing the productivity of the soil.

Finally, the laggedvork dummies, LMWD and LFWZCare negativesignificant. So if
an adult malenember or an adult femafeember ofthe family worked in thevillage labor
market the previougear thenthe probability that they would bdeasing landvould decline.
This is hardly surprising. Ithe adultmembersare working either akired labor or in an

alternative employment then they themselaes lesanclined to lease in landnd landlords
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too would be disinclined to leaseout land to families where the adultmembers have

alternative employment implying less effort intensity on the leased land.
3.2 The Model with Sequential Choice

The alternative specification of tenurial choice that we consider is a sequential decision
problem. In thefirst stage weexamine what determinaghether a particular plot dénd is
cultivated by the owner or igasedout to becultivated by a tenant. In the second stage,
conditional on the plot being cultivated by a tenamt examine what determines whether the
plot is under fixed rent or under share-cropping.

As we have already mentiondtie first stage is teexaminewhether a particular plot
of land isunder owner cultivation or under tenant cultivation. Nibeg the tenant ithis case

can be either a fixed rent tenant or a share tenant. Define a variable TENANT such that

TENANT 0, if the plot is under owner cultivation

1, if the plot is under tenant cultivation

As before let us assume that there isiaderlyingresponsevariableTENANT* which
is unobservable and has a linear specification of the form
[3.2] TENANT* = Bx + u, u ~ IN(0,06.)
While TENANT?* is not observable what we do observe iduanmy variableETENANT such
that

TENANT

0, if TENANT*< 0

1, otherwise
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So in thefirst stage we run &inary probit to consider the choice between owodtivation
and land leaseThe probability that TENANT = 0 is®(-Bx) while the probability that
TENANT = 1 is®(px) giving us the log likelihood function
[3.3] L(B) = Zrenant=0 IN ®(-BX) + Zrenant=1 IN P(BX)
As before we runtwo specifications[3.3A] where weinclude only householddata and
another [3.3B] where we include both household and plot data.

In the second stage we considaty those plotswvhich are under tenardultivation.
Such plots are either undixed rent or under share-croppinbefine a variabl@ENANT2,
such that

TENANT2

0, if plot is under fixed rent

1, if plot is under share-cropping

Let ussaythat theunderlyingresponsevariablefor TENANT2 is TENANT2* which has the
form

[3.4] TENANT2* =yx + e, e ~ IN(0pd)

Now theproblem is hat TENANT2 is observednly whenTENANT = 1, and hencghen
we look at the second stage of the we have a censameghle. Now TENANT and
TENANT2 are defined by underlyingresponsevariables TENANT* and TENANT2*
respectively.Let p,e be the correlatioroefficient betweerthe two errorterms u and e as
defined inequation [3.2]and [3.4] respectively.Moreover, the structure exposed to the
potential sample selection bias has a qualitatdependent variable, sthat the standard

Heckman’'stwo step procedure is napplicable. The equatiori8.2] and [3.4] together
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constitute abivariate qualitative dependemariable modelthat exhibits a form of partial
observability. The set-up of this problem is the following:

TENANT* = Bx + u, TENANT = 0, if plot is under owner cultivation

1, if plot is leased out on a share or rent basis
TENANT2* =yx + e, TENANT2 = 0, if plot is under fixed rent
= 1, if plot is under share

The model isone of partialobservability, because wenly observe thregossible
outcomes (1) TENANT = 0; (2) TENANT = 1, TENANT2 = 0; (3) TENANT = 1,
TENANT2 = 1.

Recognizinghat TENANT2 isonly observed whemENANT is 1, the lodikelihood
function forthe sample of Iplots and H households can be written asfexified in Meng &
Schmidt (1985, equation 6), and Boyes, Hoffman and Low (1989))

[3.5] L(B.v:p) = ShZ{TENANT h TENANT2 In F(BXin,YXin;P)

+ TENANTi(1-TENANTZ:) In [P(Bxin) - F(BXin,YXin;P)]

+ (1-TENANT,) In [1-D(Bxin)]}
where F(.) andpb(.) denote thdivariate standard normatimulative distribution function and
the univariate standard normatumulative distribution respectively. Estimates of the
parameters are obtained hyaximizing the log likelihood function. These estimates offer
efficiency gainsover those obtaineslia separate estimation @he two equations. More
importantly the joint approach accounts fahe potential correlation between the two
equationg and therebyorrects for potentiadample selection bigbkat could bancurred in

separate estimation dfie two equations. Once again we rtwo sets ofregressions - one
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with only householddata (specification [3.5A]and one with both household apbbt level
characteristics (specification [3.5B]).

However in running these regressions we fourtdat the correlationcoefficient
between the two error terms u andoge) is notsignificant in &her of thespecifications. This
suggested that the errmrms from equations [3.2nd[3.4] are not correlatednd hence we
could estimate the equation for TENANTZ2 separatelyubying a binanprobit. So we run a
binary probit to consider the choice betwde®d rent tenancy and share tenancy. The
probability that TENANT2 = 0 isd(-yx) while the probability that TENANT = 1 is®(yx)
giving us the log likelihood function
[3.6] L(Y) = Zrenantz=0 IN @(-yX) + Zrenant=1 IN D(yX)

As before we runtwo specifications[3.6A] where weinclude only householddata and
another [3.6B] where wicludeboth household and pld&ata.This simple binarnprobit is a
fairly good benchmark given the absence of correlation between the two error terms u and e.

In Table 9 we presetihe results from thérst stage binary probit for TENANTsing
equation [3.3]. However for the second staggimation forTENANTZ2, where sample
selection is a potential problem, we predsv sets ofresults. In Table 10 we present the
coefficient estimatefor TENANT2 from thejoint estimation using equatidi.5]. while in
Table 11 we present the results from the ordinary binary probit estimation of TENASNIER
equation [3.6].

Let us turn to these results now. The parameséimates fronthe first stage probit

(see Table 9) reinforcne results that webtained in thesimultaneous choice model. Once
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again,the age of the household head (AGE) is positive gyndfisant. So with an increase in
the age of the household head the probability of that plot being tenant cultivated increases.

Disability, asbefore, isstill negative and significant, showirthat families with a
disabled adult member tend to be owner operators and are seldom chosen as tenants.

We now get strong epirical support for Proposition &om the sequemal choice
model. VALUE is positive andignificant atthe 95%level showingthat theprobability of the
plot to beingtenant cultivated increases with an increas¢hevalue ofthe land. In the
simultaneous choice model we cowldly concludethat anincrease irthe value ofthe plot
increaseshe probability ofthe share-croppindNow based on the sagntial choice model we
can say that an increase in value increttsegrobability of all landeasecontracts - both rent
and share-cropping. This, in fact, is quite an intrigdinding because thexisting literature
argues that plots of higher value are cultivated by the owner using hired labor onlzagiage
Ghosh (1995) predicts a sharp testable relationship between land qualiynaratttual form.
He argues that the begtality land wll be cultivated by the owner, themediumgradeland
will be share-cropped and the poorest quality land will be remiedn afixed rentbasis. Our
empirical results go against this prediction. both simultaneous and sequential choice
models, thesign of VALUE is positive andignificant showingthat increasing land quality
tends to increase the probability that the land is tenant cultivated.

We alsofind that bothLMWD and LFWD is negative ansignificant implyingthat is
an adultfamily member worked in thevillage labor market in the previougear then the

probability ofthe tenanhaving a land leaseontract decrease$his again is intuitive. If an
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adult member of the family has an alternaseerce ofemployment thethe incentivefor that
family to lease in land declines.

Next, we turn to the second stage where we tridéatify factorswhich affect the
choice betweefixed rent and share-cropping. As weentioned already, we presdéwo sets
of results. In Tabld0, we present thEIML results from thgoint estimation of TENANT
and TENANT2 where weorrect forsample selection. In TablEl, we present theesults
from the simple binary probit for TENANTZ2, where we do not correct for sample selection.

Looking at TablelO, wefind that none of thénousehold-level or plot-level variables
aresignificant in affectinghe choice betweeiixed rent and share-cropping. However we do
find that the correlatioroefficient betweenhe errorterms e and u isot significant. When
we run asimple binaryprobit in the second stage (séable 11), wefind that CRED and
LFWD is significant at the 95% level.

CRED isdefined aghe outstanding debt of the household. In terms of the ICRISAT
data we find that there is a positive correlation between the sthe &drm and the amount of
outstanding debt. We interpret the amount of outstanding debt of a householdapadity
to borrow aswell, i.e., ahigh amount of debt for thé&amily alsoimplies ahigher borrowing
capacity.For similar arguments, see Hanchate (1996) and Morduch (1990)find/ehat
CRED is negative andignificant implyingthat if the tenant’s borrowingapacity increases
then the probability of being a share-cropper decreases. ThRda@RED issignificant is of
interest. It has long bedmeld thatone of the reasons one doest observe more rental
contracts in less developed countries is thetfadtthey tend tqut the entire productiomsk

on the tenant. In a countryké India where agriculture istill dependentargely on the
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vagaries of nature and markets for creditirauranceare incomplete ifnot nonexistent,
tenants ardeery of acceptindixed rentalcontracts because thémey have to beahe entire
risk. Very often defaulting othe rentalpayment means having take aloan fromthe land-
owner and these loamgpically come with exorbitanthhigh rates of interest (often 100% or
more), with the tenargraduallygetting caught up in a never-endicygle ofdebt. Ithas been
suggested that one observes a preponderance of share contracts in third world countries is due
to its valuable risk sharingttributes. Shetty (1988) among others suggists onewould
observe a shift towards more rental contracts if the tenant had access to credit, beébatise in
case he would be movelling to bear the rislsincethe penalty from defaulting isot ashigh.

We find empirical validation of this claithat anincrease irthe availability of credit leads to a
shift towards more rental contracts.

A we have mentioned already a rentaintract is Pareteefficient and preserves
incentives to provide effort anotherinputs into the production process. On ttkerhand
share-cropping, it is believed, leads to sub-optimal resource usage. In fact there has been quite
a bit of work on theMarshallian inefficient ofshare-cropping (seBell (1985) andShaban
(1987))which suggests thadutput islower on share-cropped plots as opposed to plots under
rental contracts. If we concetld@s argument fothetime beingthen wefind that anincrease
in credit availability will lead to a move towards rental contracts.

Finally the lagged femalevork dummy isnegative and significant, showinigat if an
adult femalemember ofthe family worked in thevillage labor market the previougear then
the probability of thatfamily having a rentatontractincreases. If an adult mé&®r has an

alternative source dhcome, therthatincome provides an insurance against income shocks
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which mayresult from, say, bad weather. So longlees alternativeancome isnot subject to
the same shocks ahe income from agricultural production, it can serve asrmeans of
smoothing consumption and hence might increhsdamily’s willingness tobear the extra
risk of a rentatontract. It is somewhaurprisingthatLMWD, the lagged malgvork dummy
is not significant as well.

We do have to pointut that out oR66 plots ofland under tenancyonly 8 arebeing
cultivated on a fixed rent basihile the rest arall share-cropped and henite power of the

test in the second stage is suspect.

4. Concluding Remarks

We conclude with some general remarks basedhenfindngs of the previous
sections. Wdind that the contracoffered to a tenant is determined to a large extent by the
tenant’s discount factor and tiwalue ofthe plot ofland under cultivation.Using age as a
proxy for the discount factor of the agent, fimel that anincrease in age tends to increase the
probability that the agent will beffered a land-leaseontract. Overall, we findthat the
youngest tenants will be working for wagdhile the intermediate onegork for rentand the
oldest tenantsvill work as share-croppers. Véésofind that higher quality of land will be
offered on a tenancy basis.

We alsofind thatwith an increase ithe tenant’'scapacity toborrow, the tenanvill
mostlikely be working for a rental contracthis is an importantinding because it haleen
suggested thadroving rural credit at affordablates of interest woullkad to a shiftowards
rental contracts. To the bestaifr knowledge this ighefirst time that anyone has provided

empirical validation of thigroposition. Moreovetthis should also lead to higheutput
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because output on rental plots exceeds that from share-cropped plots. Hgivavire vary
smallnumber of rentaplots inour sample, we dmot wish to emphasize thigsulttoo much,
but we feel it is interesting enough to report.

While there has been quite at of work on theMarshallian inefficiency ofshare-
cropping (Shabarf1987)), therehas been a conspicuous voidampirical work analyzing
factorsaffectingthe choice otontracts. Thenly paperwhich doesthis prior toour study is
Laffont & Matoussi(1995). Howevepur paper ivery different in spirit. We dmot claim to
have providedll the answers, but we dmelievethat our papeconstitutes an important step
in analyzingcontractual choice and factonghich affectthat choice. Inthat sense this paper

provides a good foundation for future research in this area.
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TABLE 1: Number of Plots Classified by Ownership Status

Ownership Aurepalle Shirapur Kanzara
Owner-operated (Wage) 288 (93%) 249 (60%) 317 (80%)
Fixed-rent 1(0.3%) 0 (0%) 7 (2%)
Share-cropping 21 (6.7%) 165 (40%) 72 (18%)
Total 310 414 396

TABLE 2: Number of Plots, Classified by Soil Type

Soil Type Aurepalle Shirapur Kanzara
Deep Black 0 40 36
Medium Black 45 128 344
Medium to Shallow Black 29 139 16
Shallow Red 223 0 0
Gravely 0 96 0
Saline 13 9 0
Others 0 2 0

TABLE 3: Number of Plots, Classified by Irrigation Source

Irrigation Source Aurepalle Shirapur Kanzara
Tank 3 1 1

Canal 0 0 0

Well with electric motor 65 31 36
Well with oil engine 0 24 0

Well with traditional device 242 357 359



TABLE 4. Selective Descriptive Statistics

Variable

AGE
AGE?
TOTMAL
TOTFEM
CRED
VALUE
IRR
DISABIL
=0
=1
SEX
=0
=1

Number of Observations

1120

1120

1120

1120

464

1120

1120

1120

470 (42%)
650 (58%)
1120

1004 (89.6%)
116 (10.4%)

45

Mean

37.437
1920
2.098
1.90
7457.89
2375
0.1236



46

TABLE 5: Definition of Dummies Used

DISABIL =1, if any adult member of the family is unable to work
SEX = 1, if household head is a female

IRRD1 =1, if source of irrigation is tank

IRRD3 =1, if source of irrigation is well with electric motor
IRRD4 =1, if source of irrigation is well with oil engine
SOILD1 =1, if soil type is deep black

SOILD3 =1, if soil type is medium to shallow black

SOILD5 =1, if soil type is shallow red

SOILD6 =1, if soil type is gravelly

SOILD8 =1, any other solil type

LMWD =1, if an adult male member of the family worked in the village labor

market in the previous year

LFWD =1, if adult female member of the family worked in the village labor
market in the previous year
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TABLE 6: Ordered Probit Results for Cultivation Status (from Equation [3.1])
Dependent Variable CONTRACT

CONTRACT = 0, if plot is under owner cultivation (wage contract)
= 1, if plot is under fixed rent
= 2, if plot in under share-cropping
Variable Coefficient Results Standard Coefficient Results Standard
Specification 3.1A  Error Specification 3.1B Error

(Household data)

(Household and Plot data)

CONSTANT 0.77* 0.12 1.24* 0.17
Household Characteristics

AGE 0.19E-01* 0.80E-02 .20E-01 0.88E-02
AGE? -0.17E-03  0.14E-03 -0.18E-03 0.16E-03
TOTMAL 0.63E-02 0.50E-01 0.56E-01 0.56E-01
TOTFEM 0.87E-02 0.47E-01 0.90E-02 0.53E-01
DISABIL -0.42* 0.12 -0.47* 0.13

SEX -0.42E-01 0.14 0.87E-01 0.16
CRED -0.108E-04 0.81E-05 -0.15E-04 0.8E-05
LMWD -0.62* 0.20 -0.39 0.21
LFWD -0.39* 0.15 -0.80E-01 0.22

Plot Characteristics

IRRD1 0.97 0.89
IRRD3 -0.54 0.48
IRRD4 -1.24* 0.58
SOILD1 0.37* 0.18
SOILDS3 0.46* 0.13
SOILD5 -0.65* 0.27
SOILD6 0.74* 0.17
SOILDS8 5.13 11605
VALUE 0.96E-04* 0.37E-04
IRR 0.25 0.48

VI 0.25E-01 0.90E-02 0.28E-01 0.11E-01

Number of Observations: 1120

*. Hosignificant at 95%
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TABLE 6A: (For Data Presented in Table 6)

Specification 3.1A Specification 3.1B
(Household Data) (Household & Plot Data)

log likelihood function -607.59 -558.70

Restricted log likelihood -649.87 -649.87

chi-squared 84.567 182.34

degrees of freedom 9 19

pseudo-R 0.065 0.14029

percentage of correct

predictions 76 80

TABLE 6B: Effect of Changing AGE on the Cumulative Probability

AGE = 20 AGE=30 AGE=40 AGE=50

CONTRACT =0 0.382 0.341 0.314 0.298
(Wage Contract)

CONTRACT =2 0.606 0.648 0.675 0.688
(Share Contract)
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TABLE 7: Marginal Results from Ordered Probit Estimation - Specification 3.1A
(Dependent Variable CONTRACT)
CONTRACT = 0, if plot is under owner cultivation
= 1, if plot is under fixed rent
= 2, if plot is under share-cropping
Variable CONTRACT=0 CONTRACT=1 CONTRACT=2
CONSTANT 0.2277 -0.0045 -0.2233

Household Characteristics

AGE
AGE?
TOTMAL
TOTFEM
DISABIL
SEX
CRED
LMWD
LFWD

-0.0057 0.0001 0.0056
0.0001 0.0000 0.0000
-0.0020 0.0000 0.0020
-0.0020 0.0000 0.0020
0.1255 -0.0025 -0.1230
0.0123 -0.0002 -0.0121
0.0000 0.0000 0.0000
0.1836 -0.0036 -0.1800
0.1153 -0.0023 -0.1130




TABLE 8: Marginal Results from Ordered Probit Estimation - Specification - 3.1B
(Dependent Variable CONTRACT)

CONTRACT = 0, if plot is under owner cultivation

= 1, if plot is under fixed rent

= 2, if plot is under share-cropping
Variable CONTRACT=0 CONTRACT=1 CONTRACT=2
CONSTANT 0.3463 -0.0081 -0.3382

Household Characteristics

AGE -0.0055 0.0001 0.0054
AGE? 0.0000 0.0000 0.0000
TOTMAL -0.0161 0.0004 0.0157
TOTFEM -0.0022 0.0001 0.0022
DISABIL 0.1306 -0.0030 -0.1276
SEX -0.0243 0.0006 0.0237
CRED 0.0000 0.0000 0.0000
LMWD 0.1089 -0.0025 -0.1064
LFWD 0.0215 -0.0005 -0.0210

Plot Characteristics

IRRD1 -0.2756 0.0064 0.2692
IRRD3 0.1499 -0.0035 -0.1464
IRRD4 0.3472 -0.0081 -0.3392
SOILD1 -0.1026 0.0024 0.1002
SOILD3 -0.1267 0.0029 0.1237
SOILD5 0.1833 -0.0043 -0.1790
SOILD6 -0.2083 0.0048 0.2034
SOILD8 -1.4664 0.0341 1.4323
VALUE 0.0000 0.0000 0.0000

IRR -0.0688 0.0016 0.0672
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TABLE 9: Binary Probit Results for the First Stage - Equation 3.5
(Dependent Variable TENANT)

TENANT = 0, if plot is under woner cultivation
= 1, if plot is leased out on a rent or share basis
Variable Coefficient Results Standard Coeffient Results Standard
(Household data) Error (Household & Plot data) Error
CONSTANT -0.78* 0.11548 -1.22* 0.16

Household Characteristics

AGE 0.19E-01*  0.70569E-02 0.19E-01* 0.79E-02
AGE? -0.17E-03  0.11744E-03 -0.16E-03 0.13E-03
TOTMAL 0.62E-02 0.42705E-01 0.56E-01 047E-01
TOTFEM 0.40E-02 0.44119E-01 0.28E-02 0.48E-01
DISABIL -0.41* 0.10763 -0.46* 0.13

SEX -0.48E-01  0.14556 0.68E-01 0.16
CRED -0.86E-05  0.70755E-05 -0.13E-04 0.78E-05
LMWD -0.63* 0.20576 -0.39 0.22
LFWD -0.38* 0.15467 -0.68E-01 0.18

Plot Characteristics

SOILD1 0.34 0.18
SOILD3 0.45* 0.13
SOILD5 -0.67* 0.19
SOILD6 0.70* 0.16
SOILDS8 5.29 77.95
IRRD1 4.47 49.03
IRRD3 -0.63 0.50
IRRD4 -1.34* 0.58
VALUE 0.91E-04* 0.36E-04
IRR 0.36 0.51
Number of observations: 1120 *yMignificant at 5%

log likelihood function (Specification A - household data) -572.44

log likelihood function (Specification B - household & plot data) -522.52

Restricted log likelihood function  -613.96

Chi-squared (9 degrees of freedom) = 83.04 Chi-squared (19 degrees of freedom)=182.88
Pseudo-R= 0.067 for model with household data only;

Psuedo-R= 0.1489 for model with household and plot data
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TABLE 10: Coefficient Results for TENANTZ2 from Joint Estimation of
TENANT and TENANT2 - Equation 3.4

TENANT2 = 0, if plot is under fixed rent
= 1, if plot is under share tenancy
Variable Coefficient Results Standard Coefficient Results Standard
(Household data) Error (Household & Plot data) Error
CONSTANT 1.02 19.70 0.96 36.52

Household Characteristics

AGE 0.61E-03 0.16 0.12E-02 0.20
AGE? 0.31E-03 0.76E-02 0.14E-03 0.62E-02
TOTMAL -0.36E-02 0.56 0.16E-02 1.18
TOTFEM 0.20E-01 0.44 0.21E-01 1.02
DISABIL -0.17E-01 2.31 -0.23E-01 511
SEX 0.81E-02 1.44 0.37E-01 2.58
CRED -0.56E-04 0.62E-03 -0.59E-04 0.53E-03
LMWD 0.34E-01 2.94 0.19E-01 4.34
LFWD -0.60E-01 2.29 -0.54E-01 4.03
Plot Characteristics

SOILD1 0.12 4.76
SOILD3 0.45E-01 541
SOILD5 0.82E-01 5.93
SOILD6 0.72E-01 8.21
SOILDS8 0.75E-01 39.44
IRRD1 -0.70E-01 18.21
IRRD3 0.58E-01 9.33
IRRD4 0.46E-01 594.42
VALUE 0.23E-03 0.66E-02
IRR -0.11 6.62

Pue 0.31E-04 30.29 0.30E-03 52.03
Number of observations: 266

*: Ho significant at 5%
log likelihood function (with household data only) -745.33
log likelihood function (with household and plot data) -677.56
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TABLE 11: Coeffiecient Results for TENANTZ2 from
Ordinary Probit in Second Stage

TENANT2 = 0, if plot is under fixed rent

= 1, if plot is under share tenancy
Variable Coefficient Results Standard Coefficient Results Standard

(household data) Error (houseshold & plot data) Error
CONSTANT -4.78* 0.12 -1.23* 0.16
Household Characteristics
AGE -0.16E-01 0.82E-01 0.14 0.19
AGFE? -0.46E-03 0.12E-02 -0.32E-02 0.31E-02
TOTMAL 0.26 0.35 2.47 1.85
TOTFEM 0.18 0.21 -1.72 1.49
DISABIL -1.18 075 -7.90 59.99
SEX 1.03 10.94 6.54 239.77
CRED -0.50E-04* 0.25E-04 0.15E-03 0.95E-04
LMWD 3.43 47.76 0.29 7688.3
LFWD -1.31* 0.67 1.61 68.03
Plot Characteristics
SOILD1 21.79 168.35
SOILD3 3.44 62.91
SOILD5 3.35 7684.4
SOILD6 10.86 160.48
SOILD8 7.76 806.83
IRRD1 -10.97 110.52
IRRD3 -4.38 8.32
IRRD4 -11.92 7724.1
VALUE 0.14E-02 0.15E-02
IRR -2.92 6.43

Number of Observations 1120 *vMdignificant at 5%

log likelihood function ( household data) -24.09

log likelihood function (household and plot data) -10.69

Restricted log likelihood function -35.91

Chi-squared (9 degrees of freedom) 23.6 Chi-squared (19degrees of freedom) 50.435
pseudo-R= 0.329 for household data only; pseudo=R.702 for household and plot data



