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2 Studies in Microeconomics

Introduction

The widespread prevalence of sharecropping tenancy in agriculture—where
a landlord leases land to a tenant for cultivation, with rent payments vary-
ing based on actual output—has puzzled economists since the time of Adam
Smith. Sharecropping, akin to an income tax, presents well-known incentive
issues that can lead to reduced productivity. So, why does this practice not
only exist but also persist? What factors determine the choice between share-
cropping and alternative methods of organizing agricultural production, such
as fixed rent tenancy (where the tenant pays a fixed, rather than variable, rent),
self-cultivation (where the landlord personally tends to the land) or cultivation
with wage labour (where the landlord coordinates production and employs
workers at a fixed wage to assist with cultivation)?

Subsequent theoretical work has aimed to elucidate the economic institu-
tions of production as constrained optimal contractual responses to issues
stemming from incomplete markets and informational asymmetries.1 This
paper revisits one of the classic papers in this literature by Eswaran and Kot-
wal (1985; hereafter EK).

A pivotal innovation in EK was their emphasis on the fact that farming
entails not only the task of cultivation itself but also themanagement of related
productive inputs. These inputs encompass activities such as selecting crops
and cropping methods, acquiring quality seeds, fertilizers, irrigation, andmar-
keting the crop. Both management and cultivation tasks could be undertaken
by either the landlord or the cultivator, resulting in three possible organiza-
tional alternatives: where both tasks are handled by either the landlord or
the cultivator, or through a partnership where each specializes in one of these
tasks.

Their theory offers a range of organizational alternatives by combining
these options with various contractual arrangements for sharing the output.
Sharecropping tenancy is one of these alternatives where the landlord special-
izes in management and the cultivator in cultivation, and financial transfers
between them are contingent on realized outputs. Their explanation for the
prevalence of sharecropping tenancy is rooted in the idea that the landlord and
cultivator each possess a comparative advantage in management and cultiva-
tion tasks, which motivates a partnership model. Additionally, in the presence
of moral hazard, where the inputs provided by either party are not observable
by the other (or by third-party contract enforcers), sharecropping can emerge
as the optimal contract. This arrangement ensures that each agent is appro-
priately incentivized to deliver their assigned input.

The EK theory presented a simple and tractable explanation of sharecrop-
ping, one that remains valid even in a world where both parties are risk neu-
tral. This stands in contrast to the prevailing explanation, which depends on
a trade-off between incentives and risk-sharing (as in Cheung, 1969; Stiglitz,
1974). It is worth noting that their theory extends its relevance beyond the
realm of agriculture. It applies to various contexts, including joint ventures
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and partnerships among firms in the industry, as well as contractual arrange-
ments for the procurement of inputs by firms or governments from other
firms.

This essay provides a critical examination of their theory while considering
various extensions and drawing connections to our own research on agricul-
tural tenancy (Mookherjee, 1997; Banerjee et al., 2002; henceforth referred
to as MBGG). While EK primarily focused on explaining alternative forms
of agricultural organization based on the characteristics of the production
process, underlying information and incentive problems and the opportunity
costs of landlords and tenants’ time, which in turn reflects the relative scarcity
of land and various types of labour inputs, our own work had a distinct
focus.We concentrated on assessing the productivity effects of land or tenancy
reforms. Implicit in our work were questions related to optimal ownership of
assets: If empirical evidence indeed suggests that land or tenancy reforms can
enhance output, why wouldn’t the tenant opt to purchase the land? This theme
touches on a fundamental question at the core of another branch of literature
in the economics of organization, namely the optimal ownership of assets.
The canonical model in this domain is the Grossman–Hart–Moore (GHM)
theory of property rights, founded on the concepts of incomplete contracts
and hold-up (Hart, 1995). In this paper, we also endeavour to elucidate the
interconnectedness between EK, MBGG and GHM.

After the production environment is laid out in the second section, the third
section clarifies the role of moral hazard in the EK model by working out the
implications of the case without any moral hazard. The fourth section repli-
cates the EKmodel with moral hazard.We use the analysis to study the effects
of tenancy reforms and show that the EK model cannot explain observed
effects of tenancy regulations such as Operation Barga in West Bengal dur-
ing the 1980s and 1990s, in contrast to MBGG.

A key difference between EK and MBGG is that the latter incorporates
wealth constraints. On the other hand, MBGG abstracts from the coexis-
tence of cultivation and management tasks. Hence, the two models are not
nested. The fifth section develops a hybrid of the EK and MBGG mod-
els, which incorporates wealth constraints into the EK model and explains
the observed outcomes of Operation Barga. This hybrid version enriches the
MBGGmodel by additionally incorporating the co-existence of management
and cultivation tasks, which enlarges the range of predictions of the MBGG
model.

Finally, the sixth section develops a GHM version of the EK model and
examines its predictions for effects of Operation Barga. We find that the pre-
dictions of the GHM model are not consistent with the empirical findings in
West Bengal. The reason is that in their model there are no wealth constraints
and, so, if tenancy or land reform is productivity enhancing, then the land
market would have taken care of the problem earlier, with the tenant buying
off the land.

4 Studies in Microeconomics

Environment: Technology, Payoffs and Organizational
Forms

We consider a less-general production environment compared to the original
EK model, mainly to simplify the exposition. The virtue of this more special
environment is that it permits closed form solutions to optimal contracts and
resulting welfare levels. Most of the qualitative results however do not depend
on this specific formulation.

There is a fixed asset (e.g., a plot of land) whose productivity depends on
two inputs: x and y. Think of these as management and cultivation tasks
respectively. These inputs cannot be procured on competitive markets. There-
fore, individuals need to provide these inputs on their own or get someone else
to provide them with terms that they negotiate.

There are two individuals, Aand B. Ahas a comparative advantage in sup-
plying x and B has a comparative advantage in supplying y.2 Each individual
can provide both these non-marketed inputs on their own, or form a partner-
ship where each person specializes in providing the input they have a compar-
ative advantage in.3

The advantage possessed by either individual appears in the productivity of
their efforts, rather than the costs they incur in supplying the effort.4 Indepen-
dent of who is supplying the input, the costs of supplying x and y are assumed
to be the same: c1(x) = 1

2x
2 and c2(y) = 1

2 y
2. If A (or B) provides both inputs

on their own, then the total cost borne by the individual equals

C(x, y) ≡ c1(x) + c2(y) = 1
2
x2 + 1

2
y2.

And if A provides x and B provides y then the total cost of the two parties is
the same.

Output, however, depends on who is supplying the input. Let δA ∈ {0, 1}
and δB ∈ {0, 1} denote whether A and B are involved in production, with
δi = 0 denoting that i (i = A, B) is not involved and δi = 1 denoting that
they are involved. Output is stochastic: it is equal to 1 with probability
P(x, y, δA, δB) ∈ (0, 1) and 0 with probability 1 − P(x, y, δA, δB). Therefore,
the expected output is

P(x, y, δA, δB).

We assume that P(x, y, δA, δB) is increasing and (weakly) concave in x and y.
We assume the following functional form:

P(x, y, δA, δB) = αxδA + βyδB + γαxδB(1 − δA) + γβyδA(1 − δB)

where α ∈ (0, 1), β ∈ (0, 1) and γ ∈ (0, 1). The stochastic component of out-
put depends on who is supplying the input.



Ghatak and Mookherjee	 35Ghatak and Mookherjee 3

and partnerships among firms in the industry, as well as contractual arrange-
ments for the procurement of inputs by firms or governments from other
firms.

This essay provides a critical examination of their theory while considering
various extensions and drawing connections to our own research on agricul-
tural tenancy (Mookherjee, 1997; Banerjee et al., 2002; henceforth referred
to as MBGG). While EK primarily focused on explaining alternative forms
of agricultural organization based on the characteristics of the production
process, underlying information and incentive problems and the opportunity
costs of landlords and tenants’ time, which in turn reflects the relative scarcity
of land and various types of labour inputs, our own work had a distinct
focus.We concentrated on assessing the productivity effects of land or tenancy
reforms. Implicit in our work were questions related to optimal ownership of
assets: If empirical evidence indeed suggests that land or tenancy reforms can
enhance output, why wouldn’t the tenant opt to purchase the land? This theme
touches on a fundamental question at the core of another branch of literature
in the economics of organization, namely the optimal ownership of assets.
The canonical model in this domain is the Grossman–Hart–Moore (GHM)
theory of property rights, founded on the concepts of incomplete contracts
and hold-up (Hart, 1995). In this paper, we also endeavour to elucidate the
interconnectedness between EK, MBGG and GHM.

After the production environment is laid out in the second section, the third
section clarifies the role of moral hazard in the EK model by working out the
implications of the case without any moral hazard. The fourth section repli-
cates the EKmodel with moral hazard.We use the analysis to study the effects
of tenancy reforms and show that the EK model cannot explain observed
effects of tenancy regulations such as Operation Barga in West Bengal dur-
ing the 1980s and 1990s, in contrast to MBGG.

A key difference between EK and MBGG is that the latter incorporates
wealth constraints. On the other hand, MBGG abstracts from the coexis-
tence of cultivation and management tasks. Hence, the two models are not
nested. The fifth section develops a hybrid of the EK and MBGG mod-
els, which incorporates wealth constraints into the EK model and explains
the observed outcomes of Operation Barga. This hybrid version enriches the
MBGGmodel by additionally incorporating the co-existence of management
and cultivation tasks, which enlarges the range of predictions of the MBGG
model.

Finally, the sixth section develops a GHM version of the EK model and
examines its predictions for effects of Operation Barga. We find that the pre-
dictions of the GHM model are not consistent with the empirical findings in
West Bengal. The reason is that in their model there are no wealth constraints
and, so, if tenancy or land reform is productivity enhancing, then the land
market would have taken care of the problem earlier, with the tenant buying
off the land.

4 Studies in Microeconomics

Environment: Technology, Payoffs and Organizational
Forms

We consider a less-general production environment compared to the original
EK model, mainly to simplify the exposition. The virtue of this more special
environment is that it permits closed form solutions to optimal contracts and
resulting welfare levels. Most of the qualitative results however do not depend
on this specific formulation.

There is a fixed asset (e.g., a plot of land) whose productivity depends on
two inputs: x and y. Think of these as management and cultivation tasks
respectively. These inputs cannot be procured on competitive markets. There-
fore, individuals need to provide these inputs on their own or get someone else
to provide them with terms that they negotiate.

There are two individuals, Aand B. Ahas a comparative advantage in sup-
plying x and B has a comparative advantage in supplying y.2 Each individual
can provide both these non-marketed inputs on their own, or form a partner-
ship where each person specializes in providing the input they have a compar-
ative advantage in.3

The advantage possessed by either individual appears in the productivity of
their efforts, rather than the costs they incur in supplying the effort.4 Indepen-
dent of who is supplying the input, the costs of supplying x and y are assumed
to be the same: c1(x) = 1

2x
2 and c2(y) = 1

2 y
2. If A (or B) provides both inputs

on their own, then the total cost borne by the individual equals

C(x, y) ≡ c1(x) + c2(y) = 1
2
x2 + 1

2
y2.

And if A provides x and B provides y then the total cost of the two parties is
the same.

Output, however, depends on who is supplying the input. Let δA ∈ {0, 1}
and δB ∈ {0, 1} denote whether A and B are involved in production, with
δi = 0 denoting that i (i = A, B) is not involved and δi = 1 denoting that
they are involved. Output is stochastic: it is equal to 1 with probability
P(x, y, δA, δB) ∈ (0, 1) and 0 with probability 1 − P(x, y, δA, δB). Therefore,
the expected output is

P(x, y, δA, δB).

We assume that P(x, y, δA, δB) is increasing and (weakly) concave in x and y.
We assume the following functional form:

P(x, y, δA, δB) = αxδA + βyδB + γαxδB(1 − δA) + γβyδA(1 − δB)

where α ∈ (0, 1), β ∈ (0, 1) and γ ∈ (0, 1). The stochastic component of out-
put depends on who is supplying the input.

2. Environment: Technology, Payoffs and Organizational 
Forms



36	 Studies in Microeconomics 12(1)Ghatak and Mookherjee 5

Under a partnership, δA = 1 and δB = 1, so

P(x, y, 1, 1) ≡ PP(x, y) = αx+ βy.

There is also a fixed asset needed for production, namely a specific plot of
land, and one of the parties, say A, owns it.We refer to Aas the landowner.We
shall also assume that in all contractual negotiations, Ahas all the bargaining
power.5

If A carries out both tasks (we will refer to this organizational form as an
A-type organization), then

P(x, y, 1, 0) ≡ PA(x, y) = αx+ γβy.

If B carries out both tasks (we will refer to this as a B-type organization),
then

P(x, y, 0, 1) ≡ PB(x, y) = γαx+ βy.

Comparing these three expressions, it is clear that the parameter γ captures
the extent of loss due to lack of specialization. We assume the same degree of
loss due to lack of specialization under both arrangements for simplicity.

As in the ‘moral hazard in teams’ literature, there is no third-party ‘budget-
breaker’, and the realized output must be divided between the two individu-
als. Let tA and tB be the share of output received by A and B, respectively.
Then, their respective ex post payoffs are tA − δACA and tB − δBCB, respec-
tively, where Ci denotes the input costs borne by i . The opportunity costs of
the two parties from engaging in this activity are represented by v ≥ 0 and
u ≥ 0 for A and B, respectively. These are their reservation payoffs or outside
options, which we treat as exogenous. In the absence of coercion, each individ-
ual that participates must end up earning an expected payoff at least as large
as their outside option.

An important assumption of the EKmodel is that there are no constraints
on side payments between two individuals. Hence, there are no constraints on
the choice of ex post payoffs tA and tB following any output realization. Later,
in the fifth section we shall introduce wealth constraints that limit such side
payments.

This set-up, while quite specialized, allows for a whole range of possibilities.
For example, if any of the inputs are not important, we can set α = 0 or β = 0.
Similarly, if any of the parties, say A, is not relevant for production but has
some claims on the returns (e.g., when the asset is land and the landowner
is an absentee landlord) then we can set δA = 0 while continuing to have a
multi-input production function.

Since both parties can provide both inputs, there can be three types of pro-
duction organizations: A-type, where Aprovides both x and y; B-type, where
B provides both x and y; and partnership with A providing x and B provid-
ing y.6 We can interpret an A-type organization as self-cultivation by A and

6 Studies in Microeconomics

a B-type organization as one where a landowner leases their land to B (i.e.,
delegates production decisions to B) and B handles both farming andmarket-
ing. A partnership could correspond either to tenancy or to wage cultivation,
where A takes care of marketing and delegates cultivation to B. A fixed rent
tenancy would involve A receiving a fixed transfer with the residual accruing
to B. Wage cultivation would involve the opposite. Finally, sharecropping ten-
ancy would involve transfers to both parties that vary with the actual output
realized.

First Best: The EK Model with no Moral Hazard

In the absence of any informational frictions, the inputs provided by each indi-
vidual are publicly observable and can therefore be mandated by a contract.
Then, there is nomoral hazard problem in a partnership and the first-best out-
come is achievable in any of the three organizational forms. Below, we work
out the first-best outcomes for each form and then compare the resulting pay-
offs.

Owing to the linearity of payoffs in transfers and absence of any constraints
on side payments, optimal contracts will maximize the expected value of the
aggregate social surplus, that is, the sum of expected payoffs of the two indi-
viduals subject only to participation constraints. And owing to the require-
ment that the team’s budget must always be balanced, the expected aggregate
transfer of the two agents equals the expected output. Hence, themaximand is
expected production less aggregate input costs, which depend only on the lev-
els of the two inputs chosen. In the following calculations, we initially ignore
the participation constraints and later check whether they can be satisfied.

If a partnership is chosen, the first-best outcome is the solution to

max
{x,y}

SP(x, y) = PP(x, y) − C(x, y)

which yields the first-order conditions

x∗∗ = α

y∗∗ = β.

Since PP(x, y) is a probability, for an interior solution, we assume the follow-
ing:

Assumption 1

α2 + β2 < 1
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The first-best social surplus under partnership (gross of the opportunity
costs of A and B of participating in this activity) is

SPFB = 1
2

(
α2 + β2) .

Let S∗∗ ≡ SPFB.

Under an A-type organization, Awill solve

max
{x,y}

SA(x, y) = PA(x, y) − C(x, y)

which yields the first-order conditions

x = α

y = γβ.

The social surplus (gross of opportunity cost of A’s participation) is

SA = 1
2

(
α2 + γ 2β2) .

Under a B-type organization, B will solve

max
{x,y}

SB(x, y) = PB(x, y) − C(x, y)

which yields the first-order conditions

x = γα

y = β.

The social surplus (gross of opportunity cost of B’s participation) is

SB = 1
2

(
γ 2α2 + β2) .

Clearly, if we continue to ignore the opportunity costs of the two parties from
their outside options (which is legitimate if u and v are either 0 or close to
0), a partnership dominates A-type or B-type organization in terms of social
surplus, because it harnesses the comparative advantage of the two parties in
the two tasks.

Now, let us incorporate the participation constraints. Then the relevant
maximand is the net social surplus, which subtracts opportunity costs of par-
ticipation from the expressions for aggregate surplus derived above. Under
(first-best) partnership, A-type and B-type organizations, taking into account
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the outside options of A and B, are
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(
α2 + β2) − u − v

SA − vδA − uδB = 1
2

(
α2 + γ 2β2) − v

SB − vδA − uδB = 1
2

(
γ 2α2 + β2) − u.

Weassume that at least oneof these expressions is strictly positive, as otherwise
the activity would not be economically viable.

The condition for an A-type organization to dominate a B-type organiza-
tion is

1
2
α2(1 − γ 2) − v ≥ 1

2
β2(1 − γ 2) − u. (1)

The condition for a B-type organization to dominate an A-type organization
is when this inequality holds the other way:

1
2
β2(1 − γ 2) − u ≥ 1

2
α2(1 − γ 2) − v (2)

The condition for a partnership to dominate both A-type and B-type organi-
zations is

1
2
β2(1 − γ 2) − u > 0 and

1
2
α2(1 − γ 2) − v > 0. (3)

This condition is stronger than the ones relating to comparing A-type and B-
type organizations, since either 1

2α
2(1 − γ 2) − v is greater than β2(1 − γ 2) − u

or it is less, but Equation (3) will hold only when both 1
2α

2(1 − γ 2) − v and
1
2β

2(1 − γ 2) − u are strictly positive. It can be expressed in the following more
compact form:

(1 − γ 2) > max
{
2u
β2

,
2v
α2

}

Even though it is quite simple, this model gives an intuitive set of predictions
regarding the optimal organizational form in the absence of any frictions. The
choice between A-type and B-type organizations turns on the relative impor-
tance of the inputs (α and β), the importance of comparative advantage (γ )
and the outside options of landowners versus tenants (v and u). From Equa-
tions (1) and (2), the relevant condition is

1
2

(
α2 − β2) (1 − γ 2) � v − u.
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The effects are in the directions we would expect. For example, if the manage-
rial inputs are more important than the cultivation tasks (α2 − β2 is high), the
importance of comparative advantage is large (γ is low), then the A-type dom-
inates the B-type, unless the opportunity cost of the landowner’s time relative
to that of the tenant is very high (v − u is high).

For a first-best partnership to dominate both A-type and B-type organiza-
tions, the conditions aremore stringent: the productivity gains from exploiting
comparative advantage relative to autarchy for a given input has to be higher
than the opportunity cost of time of the party with the comparative advan-
tage in that input, for each input separately. This means that if any of the two
inputs are not very important in production (either α or β is low) then a part-
nership can never dominate an organization run on a sole-proprietor basis by
one of the parties (the one whose input is not unimportant). If both inputs are
equally important (α = β) then the choice between A-type and B-type orga-
nizations would turn only on the opportunity cost of time of the two parties,
that is, u and v. Partnerships can emerge as the preferred organizational form
so long as γ is not too high (so that the gains from joint production are high)
and either u or v is not too high (no party has too high an opportunity cost
of participating).

It is interesting to note that while EK did not consider the first-best case,
some of their predictions about when partnership will emerge versus either of
the two pure organizational forms (owner farmer or tenancy) are very similar
to what we get here. For example, in their analysis for higher values of γ too,
either fixed wage or fixed rental contracts would dominate, while for lower
values of γ , sharecropping would dominate.7 Also, they too show that the
more important an input becomes relative to the other, the parameter zone for
partnership to emerge as the preferred organizational form shrinks relative to
that of sole proprietorship by the specialist in that input. Similarly, the higher
the opportunity cost of time of a party, the parameter zone for the specialist
in that input to engage in sole proprietorship as opposed to partnership to be
the preferred organizational form expands.

However, explaining the variation in the crop share was an important part
of the EK analysis, and for that we need to introduce agency costs. This is
because in a first-best world, any sharecropping contract generates the same
aggregate surplus as an alternative contract where transfers to one of the
agents is a constant, with the other agent picking up the residual, and the
expected value of transfers is the same. So the first-best version cannot dis-
criminate between wage cultivation, fixed rent tenancy and sharecropping.

The Full-Blown EK Model with Moral Hazard

We now return to the original EK model, where both x and y are unobserv-
able and subject to moral hazard. This is similar to the model of moral haz-
ard in teams (Bhattacharya& Lafontaine, 1995; Holmström, 1982). Output is
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observable, but given that it is stochastic, the efforts cannot be directly inferred
fromoutput and an incentive contract has to be used under partnership. There
tends to be an undersupply of effort by both individuals, as each neglects the
benefits accruing to the other from raising effort. This problem does not affect
the A-type or B-type mode, since the same individual selects both inputs and
fully internalizes all the benefits arising from supply of each input.

Therefore, we focus below on the optimal contract in the partnershipmode.
The optimal contract will now be additionally subject to incentive compatibil-
ity (IC) constraints for both parties and will obviously generate lower aggre-
gate net surplus compared to the first best. The conditions for the partner-
ship mode to dominate either A- or B-type will now become more stringent.
On the other hand, the outcomes of sharecropping, fixed wage and fixed rent
contracts in a partnership will no longer be equivalent, thereby providing a
nontrivial theory for either of these types of contracts to be optimal.

A contract is a pair (s, t) where s is B’s share of incremental output (which
means 1 − s is A’s share of incremental output), and t is a lump-sum transfer
from A to B. It can be positive, in which case it can be interpreted as a fixed
wage component. Or it can be negative, in which case it can be interpreted
as a fixed rent component. Since output takes two values and is verifiable (as
opposed to input, which is unobservable and hence unverifiable), this is the
most general form of a contract.

A’s payoff in partnership under a contract (s, t) is

(1 − s)PP(x, y) − t − 1
2
x2

and B’s payoff is

sPP(x, y) + t − 1
2
y2.

As one would expect, if we add the two payoffs, we get the total surplus (gross
of the opportunity costs of the two parties).

The inputs x and y are assumed to be chosen simultaneously (as opposed
to, say, Amoving first). Then the ICs are as follows:

x̂ = argmax
x

{
(1 − s) PP(x, y) − t − 1

2
x2

}
= (1 − s) α

ŷ = argmax
y

{
sPP(x, y) + t − 1

2
y2

}
= sβ

The optimal contract maximizes the payoff of Asubject to the two ICs and the
participation constraint (PC) of B. This reflects the assumption that Ahas all
the bargaining power. As we shall explain below, this assumption is inessential
in the absence of wealth constraints.

4. The Full-Blown EK Model with Moral Hazard
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We now proceed to characterize the optimal contract

max
{s,t}

(1 − s)PP(x̂, ŷ) − t − 1
2
x̂2

subject to

x̂ = (1 − s) α

ŷ = sβ

sPP(x̂, ŷ) + t − 1
2
ŷ2 ≥ u.

Substituting the values of x̂ and ŷ from the ICs throughout, we can rewrite the
optimization problem regarding the choice of the contract under a partnership
in a more compact form

max
{s,t}

1
2
(1 − s)2α2 + s(1 − s)β2 − t

subject to

1
2
s2β2 + s(1 − s)α2 + t ≥ u.

Since there are no restrictions on t, we can substitute its value from the PC
into the objective function of A and rewrite the optimization problem as

max
{s}

π(s) ≡ 1
2
(1 − s)2α2 + s(1 − s)

(
α2 + β2) + 1

2
s2β2 − u.

Let π �(s) and π ��(s) denote the first and second derivative of π (s). Then the
first-order condition with respect to s is

π �(s) = −(1 − s)α2 + sβ2 + (1 − 2s)
(
α2 + β2) = 0.

It is a globally concave problem, as π ��(s) = − (
α2 + β2

)
< 0.

Therefore, the interior solution for s is

s∗ = β2

α2 + β2
.

This can be interpreted as a sharecropping arrangement, which clearly dom-
inates either a fixed wage or a fixed rent contract. As we would expect in this
environment, the more important is a tenant’s input relative to that of the
landlord, the higher is the former’s share. Note also that as one input becomes
sufficiently more important relative to the other input (i.e., α

β
tends to 0 or 1),
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the optimal share tends to 1 or 0, and fixed rent or fixedwage contracts become
approximately optimal.

We still have to check conditions under which the partnership mode is
viable and dominates either A- or B-type.

Plugging the expression for the optimal share into the objective function,

π∗ = 1
2

(
α2 + β2) − α2β2

2
(
α2 + β2

) − u.

The social surplus (gross of the reservation payoffs of A and B) is

SPSB = 1
2

(
α2 + β2) − α2β2

2
(
α2 + β2

) .

Let S∗ ≡ SPSB. Recall the expression for social surplus under the first best out-
come that we derived in the previous section:

S∗∗ = 1
2

(
α2 + β2)

The fact that S∗ < S∗∗ is what we would expect, with the term α2β2

2(α2+β2) reflect-

ing agency costs due to moral hazard.
Sharecropping is viable when π∗ > v, or equivalently, S∗ > u + v.Whether

it will be chosen or not depends on the comparison with net surplus under
A-type and B-type organizations, which would appear more attractive now
compared to the first best as there are no losses due to agency problems under
them.

As Aowns the land, under sharecropping he will earn a net surplus of S∗ −
u − v. Under self-cultivation with the help of wage labour, he will earn a net
surplus of SA − v (we assume that the wage labourer has to be compensated
only for the cost of his labour, i.e., 1

2 y
2). Similarly, under a fixed rental tenancy

where B cultivates the land supplying both inputs (or rents the managerial
input from the market), A can charge a maximum rent of SB − u.

The partnership mode will be chosen only if

S∗ − u − v > max{SA − v, SB − u}.

A direct comparison of the partnership mode and the A-type mode yields the
following condition for S∗ − u − v > SA − v

1
2

(
α2 + β2) − α2β2

2
(
α2 + β2

) >
1
2

(
α2 + γ 2β2) + u
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which simplifies to

1
2
β2

(
β2

α2 + β2
− γ 2

)
> u.

Recall that the corresponding condition under the first-best outcome was

1
2
β2(1 − γ 2) − u > 0.

Similarly, comparing partnership with the B-type, we get the following condi-
tion for S∗ − u − v > SB − u

1
2

(
α2 + β2) − α2β2

2
(
α2 + β2

) − u − v >
1
2

(
γ 2α2 + β2) − u

which simplifies to

1
2
α2

(
α2

α2 + β2
− γ 2

)
> v.

The corresponding condition under the first-best condition was

1
2
α2(1 − γ 2) − v > 0.

By combining these conditions for sharecropping to emerge in the second-best
world as an optimal contractual form, we can express them as

(1 − γ 2) > max
{
2u
β2

+ α2

α2 + β2
,
2v
α2

+ β2

α2 + β2

}
.

The corresponding condition under the first-best outcome is

(1 − γ 2) > max
{
2u
β2

,
2v
α2

}
.

As expected, the condition for a partnership to emerge is more stringent than
in the previous section when there were no agency costs associated with part-
nerships. That aside, the conditions have similar interpretation: if either α or
β is too low, if γ is too high, or if u or v is too high, sharecropping cannot
emerge.

Let us consider an illustrative example. Suppose α = β = δ < 1√
2
(other-

wise, Assumption 1 will be violated). In this case, sharecropping will have an
equal share for both parties: s∗ = 1

2 . Now, the choice between an A-type and
a B-type organization is very simple: if u > v, the former is preferred and vice
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versa. Also, the condition for a partnership to dominate the other forms of
organizations simplifies to 1

2 (1 − γ 2) > 1
4 + 1

δ2
max{u, v}. Now sharecropping

will dominate if γ is not too high, neither party’s opportunity cost of time (u
and v) is too high, and the marginal productivity of the inputs (δ) is not too
low.

Introducing agency problems makes the choice of the crop share to be
an important aspect of organization design and allows us to study how it is
affected by the parameters. In our framework, the optimal share simply reflects
the relative importance of the two inputs in the production process.

Predictions of Effects of Operation Barga

What does the EK model predict regarding the effects of tenancy regulations,
of the kind embodied in Operation Barga, which was introduced by the Left
Front government in West Bengal after coming to power in 1978? This reform
offered tenants and landlords the opportunity to register their tenancy con-
tract. Registered contracts were subject to a minimum share for the tenant,
and restrictions were placed on the ability of the landlord to evict the ten-
ant. Further details of this reform as well as empirical estimates of the reform
on farm productivity are provided in Banerjee et al. (2002) and Bardhan and
Mookherjee (2011). Both these papers found that productivity (measured by
rice yields or farm value added per acre) rose as a result of the reform and that
these effects were not restricted to farms where tenancy contracts were regis-
tered. This suggests that there were also many tenants who did not register
their contracts, and in those farms also productivity rose.

Now let us examine what the EK model predicts would be the effect of a
minimum share that must accrue to tenants. Suppose the share to the tenant
is now legally stipulated to be ŝ > s∗ = β2

α2+β2 and the landlord cannot evict
the tenant so long as the tenant pays (1 − ŝ) as rent. Suppose the law does not
mention anything about the fixed rent or wage component and so t̂ can be
assumed to be 0 and the parties can freely choose t subject to the regulation
involving s. The tenant’s expected payoff, incorporating the ICs, is

1
2
s2β2 + s(1 − s)α2 + t.

This is maximized when s̃ = α2

2α2−β2 whenα2 > β2 (which ensures α2

2α2−β2 is pos-

itive and is less than 1). Otherwise, if α2 ≤ β2, s̃ = 1 maximizes this expres-
sion. Recall that at the pre-regulation stage, we had s = s∗ = β2

α2+β2 and t =
u −

{
1
2 (s

∗)2 β2 + s∗(1 − s∗)α2
}
. It can be readily verified that s̃ > s∗.

We will consider two cases. First, suppose the pair has to abide by the reg-
ulation. This is the case where the tenant and landlord do not have the option
of not registering the contract: every tenant farm is subject to the regulation.
In this case, each party’s choice of the input level will be determined by the
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1
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1
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2
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2 . Now, the choice between an A-type and
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respective ICs: x̂ = (1 − ŝ) α and ŷ = ŝβ. The expected output will be

αx̂+ β ŷ = (1 − ŝ)α2 + ŝβ2.

The expected output under the original share was

(1 − s∗)α2 + s∗β2 = α2

α2 + β2
α2 + β2

α2 + β2
β2.

Observe that the expected output is monotonically increasing in s when β2 >

α2 and monotonically decreasing in s when β2 < α2. Therefore, so long as the
cultivation input matters more than management: β > α and the share under
the regulation is higher than s∗, expected output will go up, and of course,
the tenant will be better off. However, the expected surplus will be lower since
a constraint s = ŝ has been added to the optimal contracting problem, and
the constraint is binding.8 If α > β, then the expected output will fall. This
is an interesting and important implication of EK: tenancy reform does not
necessarily raise productivity when the landlord provides important inputs.

A few qualifications are in order. Is it possible that even the tenant is worse
off with regulation even though his share his higher than the initial level that
was the result of private contracting? Clearly, the tenant is better off when
β > α. Even when α ≥ β and so expected output is lower, the tenant would
be better off so long as the legally stipulated share ŝ is lower than s̃ (the share
that maximizes the tenant’s expected payoff). However, if ŝ > s̃ it is possible
that the tenant will be worse off.

Another qualification that should be noted is that even if β is larger than α,
it is possible the surplus falls by somuch that the partnership form is discarded
and replaced by full specialization (e.g., self-cultivation by A), and in that case
output could fall.

However,OperationBarga did effectively give tenants the option to not reg-
ister their contract. Even if they do not register, the reformmay still affect pro-
ductivity as it alters the tenant’s outside options and therefore the outcome of
contractual negotiationwith the landlord. It is also evident that not registering
the contractweakly dominates the option to register, since the landlord–tenant
pair always has the option of selecting exactly the same share that would be
chosen after registration. So we need to analyse the outcomes of contractual
bargaining when the contract is not registered. An incumbent tenant’s default
(or disagreement) payoff is now no longer u. It is what his payoff would be,
under the legal share of ŝ (and t = 0), with each party’s subsequent choice
of the input level determined by the respective ICs: x̂ = (1 − ŝ)α and ŷ = ŝβ.

Given this, the tenants default payoff is

û ≡ ŝ
{
(1 − ŝ)α2 + ŝβ2} − 1

2
(ŝβ)2

= ŝ (1 − ŝ)α2 + 1
2
ŝ2β2.
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If the new outside option does not exceed u, nothing changes obviously, so
the relevant case is one where it is higher than u. If this is higher than u, the
landlord and the tenant will renegotiate the tenancy contract, treating û as
the new outside option for the tenant. It is evident that the actual share in this
new (unregistered) contract (which maximizes their aggregate surplus subject
to the new outside option for the agent) will revert back to s∗ = β2

α2+β2 , while
adjusting t the fixed component of the tenant’s compensation to ensure that
the tenant achieves the new outside option. This implies there should not be
any productivity consequences of such a reform: the only effect will be to redis-
tribute surplus from the landlord to the tenant.

It is also evident that a similar argument will also apply for more general
specification of the production and cost functions than we have considered so
far. Hence, the EK model would not be able to explain the observed effects
of Operation Barga. More generally, an extended version of the Coase The-
orem applies to the EK model. Owing to the perfect transferability of utility
via side payments between landlord and tenant, changes in outside options
or bargaining power will not have any productive consequences. For the same
reason, it does not matter who owns the land: A or B. Even if B were to own
the land and contract with A for provision of marketing services, the same
share s∗ would result. In a context where the Coase Theorem applies, owner-
ship of assets only affects distribution but not production.

EK with Wealth Constraints: The Hybrid EK–MBGG
Model

A key differentiating feature of the MBGG model is that it incorporates lim-
its to side payments between Aand B, owing to wealth constraints. The other
main distinction between EK andMBGG is that the latter does not allow any
scope for management tasks, aside from cultivation. Hence, the two sets of
models are not nested. We now develop a hybrid of the two models, incorpo-
rating both wealth constraints and co-existence of management and cultiva-
tion tasks. This is accomplished by adding a limited liability constraint (LLC)
to the EK model, which requires t ≥ −w, where w is the liquid wealth that is
available to B. This means that individual B is liquidity-constrained; that is,
his income in all states of the world has a lower bound of −w.

In the choice of the optimal contract, A still has all the bargaining power,
but now as we will see below, if B’s threat point changes, that may matter for
the contractual form that is chosen as well as expected output and surplus.
Now, the optimal contracting problem under a partnership is modified as

max
{s,w}

1
2
(1 − s)2α2 + s(1 − s)β2 − t
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The expected output under the original share was

(1 − s∗)α2 + s∗β2 = α2

α2 + β2
α2 + β2

α2 + β2
β2.

Observe that the expected output is monotonically increasing in s when β2 >

α2 and monotonically decreasing in s when β2 < α2. Therefore, so long as the
cultivation input matters more than management: β > α and the share under
the regulation is higher than s∗, expected output will go up, and of course,
the tenant will be better off. However, the expected surplus will be lower since
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It is also evident that a similar argument will also apply for more general
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far. Hence, the EK model would not be able to explain the observed effects
of Operation Barga. More generally, an extended version of the Coase The-
orem applies to the EK model. Owing to the perfect transferability of utility
via side payments between landlord and tenant, changes in outside options
or bargaining power will not have any productive consequences. For the same
reason, it does not matter who owns the land: A or B. Even if B were to own
the land and contract with A for provision of marketing services, the same
share s∗ would result. In a context where the Coase Theorem applies, owner-
ship of assets only affects distribution but not production.

EK with Wealth Constraints: The Hybrid EK–MBGG
Model

A key differentiating feature of the MBGG model is that it incorporates lim-
its to side payments between Aand B, owing to wealth constraints. The other
main distinction between EK andMBGG is that the latter does not allow any
scope for management tasks, aside from cultivation. Hence, the two sets of
models are not nested. We now develop a hybrid of the two models, incorpo-
rating both wealth constraints and co-existence of management and cultiva-
tion tasks. This is accomplished by adding a limited liability constraint (LLC)
to the EK model, which requires t ≥ −w, where w is the liquid wealth that is
available to B. This means that individual B is liquidity-constrained; that is,
his income in all states of the world has a lower bound of −w.

In the choice of the optimal contract, A still has all the bargaining power,
but now as we will see below, if B’s threat point changes, that may matter for
the contractual form that is chosen as well as expected output and surplus.
Now, the optimal contracting problem under a partnership is modified as
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1
2
(1 − s)2α2 + s(1 − s)β2 − t

5. EK withWealth Constraints: The Hybrid EK–MBGG 
Model
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subject to:

f (s) + t ≥ u

t ≥ −w

where

f (s) ≡ 1
2
s2β2 + s(1 − s)α2.

Limited Liability Constraint Not Binding

If the LLC is not binding, the agent’s PC must be binding, because otherwise
t can be reduced and A would be better off. First, let us consider this case.
Substituting t from the binding PC, the problem reduces to

max
s

π(s) = 1
2
(1 − s)2α2 + s(1 − s)

(
α2 + β2) + 1

2
s2β2 − u.

As in the previous section, this yields the following:

s∗ = β2

α2 + β2

Substituting in the PC, we get

t∗ = u − f (s∗)

where f (s∗) = β2

(α2+β2)2
( 1
2β

4 + α4
)
. By assumption, B receives u and so A

receives π∗ = S∗ − u. The highest value u can take is S∗ − v. The lowest value
u can take is 0. In this case, t∗ = − f (s∗). This is feasible if w > f (s∗). There-
fore, we have the following result:

Proposition 1. Ifw > f (s∗) then the LLC is not binding for any u ∈ [0, S∗ − v]
and the utility possibility frontier is linear.

Limited Liability Constraint Binding

Now we turn to the relevant case where the LLC is binding: t = −w where
w < f (s∗) − u. The optimal contracting problem reduces to

max
{s}

π(s) = 1
2
(1 − s)2α2 + s(1 − s)β2 + w
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subject to

f (s) = u + w.

Let us define

z ≡ u + w.

Then the relevant parameter space is

z < f (s∗) ≡ z.

If z ≥ z then we are back in the previous case; that is, the LLC is not binding.
As is standard in these types of models, the PC may or may not bind. If the

PC does not bind, B will earn an efficiency utility; namely his net payoff will
exceed his actual outside option.

Ignoring the PC, if Amaximized his payoff with respect to s, the first-order
condition would be

−(1 − s)α2 + (1 − 2s)β2 ≤ 0

s = min
{
0,

β2 − α2

2β2 − α2

}
.

If β2 ≤ α2 then s = 0 and clearly the PC cannot be satisfied for any u ≥ 0.
Therefore, if β2 ≤ α2 then the PC will always bind.

Next, consider the case where β2 > α2. In this case, an interior solu-
tion exists and s = β2−α2

2β2−α2 . Also, the second-order conditions are satisfied,

as π ��(s) = α2 − 2β2 < 0. In this case, B’s expected payoff is f (s) − w, where
f (s) = 1

2β
2 β4−α4

(2β2−α2)2
. If this expression is negative, then B’s PC cannot be sat-

isfied. If it is non-negative then it will be satisfied for low levels of w.

Let z ≡ f (s). Then if

u < f (s) − w

or

z > z

the optimal contract is s = s and t = −w and B gets an efficiency utility of
z− w, which exceeds his outside option u.

Suppose now that z ≥ z. Now, the PC is binding (and also the LLC so long
as z ≤ z). Now, s will be the solution to the binding PC

f (s) = z.
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Let us denote the value of s that satisfies f (s) = z and yields the highest
expected payoff to A (in case several values of s satisfy f (s) = z) as ŝ(z).

Clearly, f (0) = 0. It is readily verified that

f �(s) = α2 + (
β2 − 2α2) s

f ��(s) = β2 − 2α2.

There are several cases to consider depending on parameter values.
If β2 < 2α2 then f (s) is globally concave, strictly increasing at s = 0, reach-

ing a maximum at s ≡ α2

2α2−β2 and then decreasing. It is easy to check that
s > s∗. This means that the value of s at which f (s) reaches a maximum
exceeds f (s∗) (since f (s) is increasing in s for s ≤ s). Recall that the LLC is
binding if z < z ≡ f (s∗) . Therefore, ŝ(z) must be less than s∗.

If β2 ≥ 2α2 then f (s) is strictly increasing and convex (strictly, for β2 >

2α2) in s for non-negative values of s, and reaches a maximum at s = 1 (sub-
ject to the constraint s ≤ 1). But 1 > s∗, and by the logic of the previous para-
graph, ŝ(z) must be less than s∗.

Now we are ready to state the key result of this section:

Proposition 2. There exists z > z > 0 such that for all α and β satisfying

Assumption 1: (i) s = β2

β2+α2 = s∗ for u + w ≥ z; (ii) s = ŝ(u + w) < s∗ where
ŝ(.) is strictly increasing for z ≤ u + w < z; moreover, for all α and β satisfying

Assumption 1 and β > α, s = β2−α2

2β2−α2 = ŝ(z) for u + w < z.

The important implication of this proposition is that now the tenant’s share
s is not determined solely by technological parameters, as in the polar EK
model. It also depends on the outside option of B and any liquid wealth he
owns. While his share can never exceed s∗, it can be less than s∗. It is mono-
tonically increasing in the outside option of B and the amount of wealth he
has. For very low values of the outside option and wealth of B, the share is a
constant that depends on α and β only. These results are similar to those of
the polar MBGG model (which assume α = 0).

Intuitively, when the tenant is wealth constrained, it restricts the scope for
the tenant to bear much residual risk, implying that the tenant’s share cannot
be too large. Accordingly, the optimal share falls below the second-best EK
share s∗, thereby lowering the tenant’s effort below that predicted by the EK
model. If β > α, this implies a lower farm productivity. A rise in the tenant’s
wealthw or outside option u allows the tenant to bear more risk, inducing the
wealth-constrained optimal share (and farm productivity) to rise.

Predictions of the Hybrid Model Regarding Effects of Operation Barga

Let us revisit the exercise we considered earlier: suppose Operation Barga
comes into effect and the share to the tenant is now legally stipulated to be

20 Studies in Microeconomics

ŝ > s∗ = β2

α2+β2 and the landlord cannot evict the tenant so long as the tenant
pays the stipulated rent. In the following discussion we assume β > α.

If ŝ is strictly enforced and the parties cannot opt out by not registering,
then the analysis of the previous case goes through. The expected output will
be higher, but the expected surplus would fall, as an additional constraint has
been added to the contracting problem. To the extent s was less than s∗ in the
pre-regulation situation, the gain in output would be higher than in the case
where there were no wealth constraints.

If, however, the parties can opt out of the regulation subject to the altered
default payoff of the tenant, then they will do so because abiding by the regu-
lation lowers their aggregate surplus. The landlord would be better off offering
a different (unregistered) contract to the tenant which solves the optimal con-
tracting problemwith a different outside option for the tenant, which incorpo-
rates the latter’s option to register the contract. Since this new outside option
will be higher than in the absence of Operation Barga, the tenant will receive
a larger share, leading to an increase in farm productivity. Aggregate surplus
will also rise.

Here are the relevant details of the argument. After Operation Barga, the
tenant’s default (or disagreement) payoff is no longer u, but what his expected
payoff would be under the legal share of ŝ (and t = 0), and taking each party’s
choice of the input level to be determined by the respective ICs: x̂ = (1 − ŝ) α
and ŷ = ŝβ. Therefore, assuming initially we had u + w < z and assuming
û > u, it is clear that the post-regulation share would be higher than the initial
share. The logic is exactly the same as in the MBGG model, provided β > α.

This is amajor difference from theEKmodel without wealth constraints: in
that case, changes in the outside option only affected the division of the surplus
but not the share and the resource allocation itself. Therefore,OperationBarga
and its productivity effect is what serves to ‘reject’ the original EK model, in
favour of its hybrid EK–MBGG version.

Moreover, as in the MBGG model, wealth constraints imply the Coase
Theoremno longer applies. The allocation of bargaining power has productive
as well as distributive consequences. Who owns the land also matters for the
same reason. If B owns the land and contracts with A for marketing services,
B has a higher outside option compared with when Aowns the land. This out-
side option is the payoff Bwould achievewith the B-type organizationalmode,
where B performs both marketing and cultivation tasks. This will typically be
higher than u, the outside option when Aowns the land. Hence, a transfer of
ownership of land from A to B will have productive consequences: if β > α,
farm productivity will be higher when B owns the land rather than A. The
aggregate social surplus would also be higher. Despite this, wealth constraints
would prevent B from buying the land from A. This argument is elaborated in
Mookherjee (1997). Hence, both land reform and tenancy reforms can raise
productivity and aggregate surplus in the presence of wealth constraints.

What does the hybrid version add to the original MBGG model, which
corresponds to the case α = 0? In other words, what additional insights or
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ŝ > s∗ = β2
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side option is the payoff Bwould achievewith the B-type organizationalmode,
where B performs both marketing and cultivation tasks. This will typically be
higher than u, the outside option when Aowns the land. Hence, a transfer of
ownership of land from A to B will have productive consequences: if β > α,
farm productivity will be higher when B owns the land rather than A. The
aggregate social surplus would also be higher. Despite this, wealth constraints
would prevent B from buying the land from A. This argument is elaborated in
Mookherjee (1997). Hence, both land reform and tenancy reforms can raise
productivity and aggregate surplus in the presence of wealth constraints.

What does the hybrid version add to the original MBGG model, which
corresponds to the case α = 0? In other words, what additional insights or
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predictions does the EK component of the hybrid generate? By highlight-
ing the role of marketing inputs in which A has a comparative advantage, it
reminds us that the conclusions of the MBGGmodel depend critically on the
assumption that β > α. In the opposite case where α > β, the effects of ten-
ancy or land reforms on productivity and aggregate surplus would be reversed.
The case α > β is relevant when production is more capital intensive (e.g., in
more mechanized agriculture) or requires specialized access to technology or
high-value markets (e.g., cash crops). Operation Barga applied mainly to rice
cultivation, which was very labour intensive at that time and was a staple crop
and so did not require any specialized marketing skills, while HYV seeds and
fertilizers were being provided by the government. The EK model helps alert
us to the possibility that same reforms if carried out in areas with different
crops that are more mechanized or specialized could have opposite, delete-
rious productivity and welfare consequences. The same applies to industries
or service sectors where investment and marketing play more important roles
compared to traditional agriculture.

Comparison with the Incomplete Contract (GHM) Model

Now assume that x and y are non-contractible, but once the efforts are under-
taken, they are observable ex post and any initial contract can be renegotiated,
as in the GHM framework (Hart, 1995). This allows the owner of land to tear
up the original contract and replace it with a new one where the owner can
threaten to ‘fire’ the other individual while appropriating the input supplied
and utilizing it a lower level of efficiency, denoted by λ ∈ (0, 1). The result-
ing ‘hold-up’ threat and renegotiation can be anticipated by both parties in
advance, affecting their ex ante input supply incentives. This is a different kind
of friction from the wealth constraint we studied in the previous section. Now
we explain the additional distortions created thereby and ways in which the
resulting predictions differ from the models considered so far.

One important difference is that the GHM framework assumes no wealth
constraints or impediments to ex ante side payments. As explained further
below, this implies that the land market operates efficiently and transfers the
ownership to whichever party generates the higher aggregate surplus. Another
difference, which is less important, is that bargaining power is equally allo-
cated between the two parties when contracts are renegotiated (as represented
by the Nash bargaining solution). We also consider the case where their ex
ante outside options u and v are both 0.

Under A-type and B-type organizations, there is no hold-up problem, and
sowe only focus on the partnership case. If A invests x and B invests y, as these
inputs are observable ex post (but not contractible ex ante), we can have both
a non-stochastic and a stochastic version of the production process. In the
former case, the output is αx+ βy with certainty and the parties bargain over
the ex post surplus. Alternatively, the output is 1 with the probability αx+ βy,
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and the parties bargain over expected surplus. Of course, the expected output
is the same under either interpretation.

As before, suppose A owns the asset (i.e., is the landlord). In the GHM
model, this gives him the right to ‘fire’ B ex post. Therefore, the outside options
in the ex post contract renegotiation following supplies x and y of the two
inputs are as follows:

uA = αx+ λβy

uB = 0

Input costs do not appear here because they are already sunk at the time of
renegotiation. When B is fired, A pays B nothing, so B ends with a 0 contin-
uation payoff, while Aappropriates the inputs supplied (albeit at a lower level
of efficiency for B’s input).

Applying theNash bargaining solution, Aends upwith a continuation pay-
off of

αx+ βy
2

+ uA − uB
2

= αx+ 1
2
(1 + λ)βy

while B receives

αx+ βy
2

− uA − uB
2

= 1
2
(1 − λ)βy.

Notice that these payoffs do not have a simple interpretation of a sharecrop-
ping contract as B gets a share of the contribution to output due to his invest-
ment only. However, if the outside options were both 0 then we could interpret
the situation as a sharecropping contract with equal shares.

Anticipating these ex post continuation payoffs, each party will choose the
level of ex ante input supply bymaximizing the difference between their respec-
tive continuation payoffs and upfront input supply costs. This yields

x̂ = α

ŷ = 1
2
β(1 − λ).

As one might expect, the hold-up threat lowers the input supply of B by an
extent that depends on λ, which represents the strength of the contracting
friction. A’s input supply is the same as in the EK model.

The total expected surplus (gross of the opportunity costs) under a part-
nership when A is the owner is

S̃PA = 1
2
{α2 + β2σ (λ)}

6. Comparison with the Incomplete Contract (GHM) 
Model
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model, this gives him the right to ‘fire’ B ex post. Therefore, the outside options
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Notice that these payoffs do not have a simple interpretation of a sharecrop-
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extent that depends on λ, which represents the strength of the contracting
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where

σ (λ) ≡ (1 − λ){1 − 1
4
(1 − λ)}.

Notice that σ (λ) is monotonically decreasing in λ, taking the highest value 3
4

when λ = 0 and the lowest value 0 when λ = 1.
Next consider what would happen if B was the owner of land instead. Now

under a partnership, B has the right to ‘fire’ A. For simplicity, assume that in
the event of a bargaining breakdown, B gets to retain the same fraction λ of
the input supplied by A, so the ex post outside options are

uA = 0

uB = λαx+ βy.

The share of A from the surplus due to the investments is now

αx+ βy
2

+ uA − uB
2

= 1
2
(1 − λ)αx.

The share of B is

αx+ βy
2

− uA − uB
2

= 1
2
(1 + λ)αx+ βy.

This yields the following investment levels

x̂ = 1
2
α(1 − λ)

ŷ = β

The total expected surplus (gross of the opportunity costs) under partnership
when B is the owner is

S̃PB = 1
2
{σ (λ)α2 + β2}.

If we compare this with the expected surplus in a partnership when A is the
owner, which one is larger would depend on the relative size of α and β. This is
the standard result of the standardGHMmodel. Under the strong parametric
assumptions made so far, the aggregate surplus is higher when A owns the
asset, if and only if α is larger than β. This implies that if β > α and A initially
owns the land, it would be in their mutual ex ante interest for B to buy the
land from A.

Evidently, the Coase Theorem does not apply to this setting: changes in
asset ownership or bargaining power have productive consequences. However,
recall that there are no impediments to ex ante side payments in this model.
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Hence, it predicts the ex ante market for land will operate to allocate own-
ership to maximize the aggregate surplus of the two agents, between the two
alternatives of A-type ownership and B-type ownership.

The baseline GHM model does not allow for one party providing both
inputs. Our framework based on the EKmodel allows us to compare partner-
ship (under different owners) with autarchic forms of organizations.

Recall that under an A-type organization and a B-type organization the
social surplus (gross of opportunity cost of participation of the parties) is

SA = 1
2

(
α2 + γ 2β2)

SB = 1
2

(
γ 2α2 + β2) .

A partnership (when Aor B is the owner) can emerge as a preferred organiza-
tional form if the hold-up problem is not so severe (λ is not too low) compared
to the loss of efficiency due to the importance of the comparative advantage
parameter (γ is low). Otherwise, either an A-type or a B-type organizational
form would emerge depending on the relative values of α and β.

GHM Predictions of Effects of Tenancy and Land Reforms

Now let us review the predictions of the GHM model for effects of Opera-
tion Barga. Suppose Aowns the land and Operation Barga comes into effect.
Assume for the time being that contract registration is mandatory; we will
review later what happens when the agents have the option to not register the
contract.

There are two ways in which this regulation would have an impact on the
GHM model. First, it would remove the capacity of A to fire B ex post. That
would raise B’s and reduce A’s ex post bargaining power. Essentially, the evic-
tion protection component of the reform provides a commitment device for
the landlord to not hold up the tenant. Second, Operation Barga also imposes
a minimum share ŝ of the tenant. Since ŝ is bigger than half (which was the
surplus share of the tenant prior to the reform), it is reasonable to expect that
the actual share of the tenant post-reform will be set equal to ŝ.9

If the regulation is strictly enforced, the disagreement payoffs are 0 for both
parties. As the reform eliminates the possibility of hold-up by the landlord,
there is no scope for renegotiation. So, the ex ante payoffs of A and B are
simply

(1 − ŝ) (αx+ βy) − 1
2
x2

ŝ (αx+ βy) − 1
2
y2.
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the actual share of the tenant post-reform will be set equal to ŝ.9
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The investment levels are now

x̂ = (1 − ŝ) α

ŷ = ŝβ.

Earlier, the output was α2 + 1
2 (1 − λ) β2, while now it is (1 − ŝ) α2 + ŝβ2. If

we compare the two expressions, the regulation would reduce the output if
ŝα2 >

{
ŝ − 1

2 (1 − λ)
}
β2 and increase it otherwise. Clearly, if α > β, the out-

put will decrease. A necessary condition for the output to increase is β > α.
This raises an interesting and subtle point: recall that in the absence of any
wealth constraints, if α > β then A would be the owner. However, if β > α

then B would be the owner. In this case the farm would be cultivated by the
owner and Operation Barga would not apply, so the reform would have no
impact.

This has the interesting implication that if we take theGHMmodel without
wealth constraints literally, then if tenancy regulations are passed, they will
have a negative effect on productivity, since tenancy exists only when α > β.

If we allow the agents’ option to not register the contract ex ante, then
under the regulation the disagreement payoffs are now determined by the reg-
ulation

uA = (1 − ŝ) (αx+ βy)

uB = ŝ (αx+ βy) .

This outcome is ex post efficient, so there is no scope for a Pareto improving
renegotiation. Therefore, the ex ante payoffs of A and B are identical to what
they were when the regulation is strictly enforced and the results are the same
as in that case.

Therefore, the observed effects of Operation Barga are not consistent with
those of the canonical GHM model without introducing wealth constraints
or some other friction. Suppose we consider a coercive redistribution of land
from A to B. Such a change can only lower the net surplus as in an equilibrium
Awould be the owner only when it is the efficient allocation. So if B has the
right to sell the land, one would expect A to buy back the land from B. In that
case, the land market would ‘undo’ the negative productivity effect of the land
reform.

Conclusion

In this paper we contrasted three different models of tenancy and their impli-
cations for tenancy and land reform. We examined the roles of wealth con-
straints and ex ante ownership of assets via the land market, and different
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types of contracting frictions, namely double-sided moral hazard and hold-
up problems.

Our analysis brings out several interesting insights: for example, if tenancy
regulations are rigorously enforced then both EK and the hybrid version of
the EK and MBGG models with wealth constraints are consistent with pro-
ductivity going up. That is not the case with GHM since without wealth con-
straints, the market for land would eliminate tenancy when it is inefficient ex
ante with the tenant buying out the land. Therefore, to the extent tenancy is
present, GHM would predict that tenancy regulation would have a negative
productivity effect. However, if tenants and landlords can opt out of the law
and renegotiate their contract, EK with wealth constraints and MBGG are
consistent with positive productivity effects of tenancy or land reform, but
not EK without wealth constraints or GHM. Our paper highlights the funda-
mental importance of wealth constraints in understanding contractual choices
as well as productivity effects of policies that affect the terms of a contract.

Acknowledgement

The authors thank Parikshit Ghosh and Debraj Ray for helpful feedback.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to the research,
authorship and/or publication of this article.

Funding

The authors received no financial support for the research, authorship and/or publica-
tion of this article.

Notes

1. See Singh (1989) and Ghatak (2020) for reviews of the literature.
2. Strictly speaking, the parties also have an absolute advantage in providing one of

the inputs.
3. We assume that each input is provided by at most one individual; that is, it is not

possible or productive for both to contribute to the same input.
4. If there is also a cost advantage, it is possible to redefine units of inputs as efficiency

units so that the model reduces to the one we are currently considering.
5. This assumption is also inessential and simplifies the exposition.
6. Logically there is a fourth possibility: a partnership where A supplies y and B sup-

plies x, but that is dominated by the other form of partnership where A supplies x
and B supplies y.

7. In their model, γ1 and γ2 are two parameters that lie between 0 and 1 that capture
the absolute advantages of the landowner and the tenant in providing, respectively,
supervision and management. In our model, we set γ1 = γ2.

7. Conclusion
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This outcome is ex post efficient, so there is no scope for a Pareto improving
renegotiation. Therefore, the ex ante payoffs of A and B are identical to what
they were when the regulation is strictly enforced and the results are the same
as in that case.

Therefore, the observed effects of Operation Barga are not consistent with
those of the canonical GHM model without introducing wealth constraints
or some other friction. Suppose we consider a coercive redistribution of land
from A to B. Such a change can only lower the net surplus as in an equilibrium
Awould be the owner only when it is the efficient allocation. So if B has the
right to sell the land, one would expect A to buy back the land from B. In that
case, the land market would ‘undo’ the negative productivity effect of the land
reform.

Conclusion

In this paper we contrasted three different models of tenancy and their impli-
cations for tenancy and land reform. We examined the roles of wealth con-
straints and ex ante ownership of assets via the land market, and different
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types of contracting frictions, namely double-sided moral hazard and hold-
up problems.

Our analysis brings out several interesting insights: for example, if tenancy
regulations are rigorously enforced then both EK and the hybrid version of
the EK and MBGG models with wealth constraints are consistent with pro-
ductivity going up. That is not the case with GHM since without wealth con-
straints, the market for land would eliminate tenancy when it is inefficient ex
ante with the tenant buying out the land. Therefore, to the extent tenancy is
present, GHM would predict that tenancy regulation would have a negative
productivity effect. However, if tenants and landlords can opt out of the law
and renegotiate their contract, EK with wealth constraints and MBGG are
consistent with positive productivity effects of tenancy or land reform, but
not EK without wealth constraints or GHM. Our paper highlights the funda-
mental importance of wealth constraints in understanding contractual choices
as well as productivity effects of policies that affect the terms of a contract.
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Notes

1. See Singh (1989) and Ghatak (2020) for reviews of the literature.
2. Strictly speaking, the parties also have an absolute advantage in providing one of

the inputs.
3. We assume that each input is provided by at most one individual; that is, it is not

possible or productive for both to contribute to the same input.
4. If there is also a cost advantage, it is possible to redefine units of inputs as efficiency

units so that the model reduces to the one we are currently considering.
5. This assumption is also inessential and simplifies the exposition.
6. Logically there is a fourth possibility: a partnership where A supplies y and B sup-

plies x, but that is dominated by the other form of partnership where A supplies x
and B supplies y.

7. In their model, γ1 and γ2 are two parameters that lie between 0 and 1 that capture
the absolute advantages of the landowner and the tenant in providing, respectively,
supervision and management. In our model, we set γ1 = γ2.
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8. If the minimum share is smaller than s*, the regulation has no effect at all.
9. Otherwise, the post-reform tenant’s share will exceed ŝ, in which case the same

argument given below will apply with the actual share instead of ŝ.
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