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ABSTRACT

Is the institution of land tenancy inefficient? If so, why does it survive? This paper
uses a complete contracting framework to develop a theory of land ownership in the context
of a labour surplus. subsistence economy. Ownership affects efficiency in the presence
of incentive-based informational rents, and endogenous credit rationing. both arising from
wealth constraints. A reteris paribus transfer of ownership to a tenant or hired labour results
in higher bargaining power and rent capture by the cultivator. This explains why small
owner cultivated farms relving on family labour exhibit higher productivity and welfare
(in & utilitarian sense). Nevertheless. tenancy results in a Pareto efficient outcome: the
market will never effect such transfers. as tenants will not be able to borrow enough to
purchase land. The model predicts that productivity differences between tenant and family
farms will be large when population pressure on the land is high, alternative employment

opportunities of farmers are low, and their wealth levels are neither too low nor too high.



1 INTRODUCTION

The institution of shareeropping tenancy and its inefficiency has long fascinated devel-
opment economists, especially following the famous footnotes on the subject in Marshall
{1920).2 The tendency for a landlord to appropriate a fraction of the crop tilled by a tenant,
and to interlink the tenancy contract with monopoly provision of credit, appears to many
people as *semi-feudal’ in character, inducing low levels of agricultural productivity. This
orthodoxy has been challenged in the last two or three decades on a number of conceptual
grounds, following the critique of the Marshallian argmnent by Cheung (1969). Share-
cropping is viewed as providing a reasonable compromise between the need for a wealthy
landlord to share risks with a poor tenant, and to provide incentives to the latter to apply
effort (Stiglitz (1974), Newbery (1977), Bell (1989), Singh (1989)). Interlinking of tenancy
and eredit contracts is viewed as an efficient response to the problem of moral hazard on
the part of the tenant. to avoid externalities between landlords and creditors (Braverman
and Stiglitz (1982), Bell (1989)).

Nevertheless, the more recent empirical evidence for India (Bell (1977), Sen {1981),
Shaban (1987)) suggests that sharecropping tenancy is characterized by significantly lower
productivity compared to owner-cultivated farms based largely on family labour.3 Morever,
this appears to be linked to greater application of labour input by owner-cultivators rather
than variations in soil quality or irrigation. Similar results pertain to the comparison of small
owner-cultivated farms relying primarily on family labour, with large ones relying primarily
on hired labour. These outcomes are related to significant imperfections in labour markets,
e.g. divergence of marginal products from wage rates, particularly for small owner-cultivated
farms (Bardhan (1973), Sen (1981)). Compounding these are further imperfections in land
markets which prevent sale of land by landlords to their tenants or hired workers that
might be intended to appropriate the productivity benefits of small-scale owner cultivation.
These imperfections have motivated arguments for public intervention in land redistribution.
These arguments, however, have not been based on a precise articulation of the nature of

matket failure that creates a potential role for government.

In this paper, we pose a set of questions that need to be answered for a better under-



standing of these issues:

(i) Why are tenant farms characterized by lower application of labour effort than-are
owner-cultivated farms, when both are based on family labour? The typical argument for
lower effort under tenancy is the Marshallian effect: the tenant appropriates a fraction
of his marginal product, whereas an owner-cultivator is presumed to receive his entire
marginal product Thls argument overlooks the fundamental sy mmetry between the two
ownership modes: wmh respect to feasible contractual structures. For instance, what prevents
the Jandlord from designing a tenurial contract that mimicks the incentive system for an
owner-cultivator? Indeed, a fixed rent contraét would provide tenants also with their entire
marginal product. Such contracts are believed to be not so widespread owing to the need
for the landlord to share risks with the tenant, and the limited wealth of the latter that

would cause him to default on fixed rent.cbligations in times of distress.

But owner-cultivators are subject to similar risks and wealth constraiuts as well, which
they will seek to alleviate by entering into formal and informal credit and insurance re-
lationships, Townsend (1994), for instance. presents evidence for the substantial degree of
consumption smoothing in three Indian villages achieved by such arrangements. These will
also be subject to moral hazard. arising from the need to induce appropriate incentives for
the cultivator to.apply effort and thereby reduce the likelihood of default, Why should
the incentive problem for owner-cultivators be any less severe than for tenant farmers?
The usual Marshallian argument simply presumes that owner-cultivators obtain a greater
share of their marginal product than do comparable tenant. farmers, without explaining the

underlying reasons.

Similar issues arise in attempting to explain why family labour is cheaper than hired
labour. The conventional explanation runs in terms of the incentive problems with respect
to hired labour, necessitating costly supervision. It isimplicitly presumed that family labour
is not subject to any incentive problem, overlooking the moral hazard inherent in the credit

and insurance arrangements tliat owner-cultivators are involved in.

The answer to either .of these questions could be sought in terms of-owner-cultivators

having less access to credit than do tenants or hired workers. If anything. the collateral



value of the land owned should permit owner-cultivators greater access to credit, so jt would
be surprising if this hypothesis did turn out to be valid.* Aud even if it were empirically
supported, the reasons for this specific form of credit market imperfection would have to be

clearly understood.

(ii) The fact that tenant farms are characterized by lower levels of labour effort does
not imply anything about the relative welfore properties of self-ownership and tenancy. For
instance, tenants may be better protected against weather uncertainties than are owner-
cultivators, in which case the benefits of such risk-sharing should be weighed off against the
cost of reduced incentives. An argument for government intervention to promote a transfer
of ownership of land to cultivators should be based on an explicit articulation of the nature

of market failure inherent in tenancy or hired labour.

(iii) What prevents landlords frotn selling their Jand to tenants or hired workers, if small
owner-cultivated farms are significantly more productive? The empirical evidence suggests
that land markets are thin, and that the institution of tenancy or wage labour tends to
persist. A number of possible reasons may be advanced for the thinness of land markets:
taxes, collateral value of land, risk diversification motives, and legal difficulties: these are
reviewed further in Section 6. Nevertheless, the persistence of tenancy remains a bit of
a puzzle, if one believes jt to be a genuinely inefficient institution. This question forms
part of a wider question concerning the evolution of economic institutions: what are the
impediments to institutional changes that would appear to promote both efficiency and
equity?

One explanation for the higher productivity of owner cultivated farms could be based
on the hypothesis that tenancy contracts are incomplete, and that cultivators must invest
in farm specific assets (such as soil improvetnent or irrigation) to improve productivity,
as in the theory developed by Grossman and Hart (1986), Hart and Moore (1990), Klein,
Crawford and Alchian (1978) or Williamson (1975, 1985). In this theory, ownership can
be-identified with the possession of ex pest bargaining power, for instance when contracts
are renegotisted. Anticipating that the landlord would opportunistically revise contractual

terms at later dates to expropriate the rents from past investments. tenant farmers would



have lower incentives to make such investments. In such contexts. a transfer of ownership
to the cultivator would enhance farm productivity, as well as total surplus. Nevertheless, in
such a setting it would be mutually advantageous for the landlord and the tenant to enter

into a land sale, In other wards, it would fail to address the third question outlined above.

Consequently, the objective of this paper is to develop an alternative theory of ownership
based on a complete contracting framework., We argue that ownership rights affect the
allocation of ex ante bargaining power, at the stage where tenancy or credit contracts are
initially negotiated. Any given ownership pattern thus generates-an ex ante Pareto efficient
outcome, implying that different ownership patterns cannot be Pareto ranked. Hence there

cannot be any scope for a mutually advantageous land sale from landlord to tenant.

This gives rise to the question: why may the allocation of bargaining power have an
inmpact on effort incentives and farm productivity? Qur answer is based on the presence of
informationa] rents which need to be paid to the farmer in order to induce effort incentives.
These rents arise from wealth constraints which limit the downside risk to which the farmer
can be exposed. The wealth constraints cannot be circumvented by borrowing, since loan
contracts are also subject to higher default risk owing to the limited ubility for farimers to
put up collateral. The informational rents that must accompany the provision of high effort
incentives represent a payment from the landlord or moneylender to the farmer. These
are pure transfers, with no accompanying deadweight losses. Under seif-ownership the
farmer earns higher bargaining powér, thereby serving to better internalize the pecuniary

externality arising from the informational rents.

The main results of the model are the following: (i) Increased ex ante bargaining power
of the farmer vis-g-vis landlords or creditors results in a higher level of effort incentives. {ii)
Bargaining power is affected by ownership, in conjunction with the structure of tenancy and
credit markets, alternative employment opportunities for farmers, and their wealth levels.
The effects of ownership on efficiency therefore depend on market structure for tenpancy
and credit, on farmer wealth and on nonfarm employment opportunities. (iii} Provided
population pressure on land is sufficiently great, landlords will have enough monopoly power

ot tenancy and labour markets to imply that self-ownership will induce greater bargaining



power and therefore higher effort incentives. (iv) In such contexts. owner-cultivation will
be associated with a higher level of (utilitarian) welfare than tenancy or hired labour farms.
{(v) Despite this, there will never be a scope for mutually profitable Jand sales from landlords

to tenants, as the latter will be unable to borrow encugh to finance the purchase.

The implications for land redistribution policies are the following. Coercive land trans-
fers from landlords to cultivators will result in productjvity and welfare improvements,
though not a Pareto imprO\-'emem. As indicated above, the magnitude of such improve-
ments wi]l be higher the greater the population pressure on the land, and the lower the
off-farm opportunities of the landless. The effects of such land reforms will then be similar
to those of free trade. pollution control or increased competition in markets where losers
caninot be compensated suitably for a variety of informational and implementational prob-
lems, despite the fact that the gains of those who benefit outwweigh these losses. In the
present context it is not feasible to require that farmers receiving land be made to compen-
sate the landlords, owing to the limited wealth and borrowing capacity of the former. If
the landlords are to compensated suitably then some third party (such as urban taxpayers)
must bear the cost of these compensations. In either case the reform is bound to have
distributive consequences, and its success will predictably depend on the relative political

strengths of different parties affected by it.

The structure of the paper is as follows. Section 2 introduces the one-period model with
risk neutral farmers subject to a limited liability constraint. Section 3 then considers the
case of a bilateral monopoly between a farmer and a landlord-cum-moneylender. The basic
results of the paper, i.e., the productivity difference between the two ownership modes. and
the nonexistence of mutually profitable land sales, are presented in this context. Section 4
discusses how the model can be extended to a market setting with numerous farmers and
lJandlords, and the determinants of bargaining power. Section 5 describes extensions to risk-
aversion and multiperiod relationships. Finally, Section 6 discusses related empirical and

theoretical literature, and concludes by discussing possible directions for future research.



2 THE MODEL

We begin by focusing on a single plot of land. and the relationship between two agents: a
cultivator or farmer (denoted F), and a noncultivator (landlord or moneylender, denoted L),
For semantic convenience, we shall refer to the latter party as the lender. The plot can be
owned either by the farmer, or by the lender (in the latter case L becomes a landlord-cum-
lender). When the farmer owns the land, the relationship between the two parties involves
the supply of credit by the lender to the farmer, Whereas if the lender owns the land. their
relationship involves a combination of tenancy (or wage labour) and credit. In our model
the tenancy relation is indistinguishable from a wage labour relation. so the case where the
farmer does not own the land can equally be viewed as one invelving the nianagement of

cultivation by L and hiring in the labour supplied by the farmer.®

The nature of the production technology is as follows. There is a single period, which
is divided into two points of time: + = @ (beginning) and 1 {end). 8 Only the farmer can
till the land. A fraction = of the overall plot can be farmed, where x lies between 0 and
1. The basic technology is linear: at t = 0 a material input worth Iz is needed to farm
proportion x of the plot. At f = 1 the output of the farm is realized. Betweent =0 and
1, nature intervenes, so the crop output is uncertain. There are two possible values of the
output: a normal value nz, or a disaster value dz, where d < n. The probability of a normnal
erop depends on the level of effort ¢ > ( selected by the farmer at t = 0, and is denoted
by ple), where p{.) is a strictly increasiiig, continuously differentiable and concave function
satisfying 1 > p(e) > 0 for all .7 The value of the crop per unit area cropped, net of the
material input requirement, in the normal state is denoted + = n — I, and in the disaster

state is f = d — J. Indeed, we shall frequently refer to the state by this value itself.

Agents consume at the-end of the period, and no one discounts between begiuning and
end of the period. In order to survive, the farmer's consumption nust be at least above a
minimum subsistence level, denoted s. In order to simplify the analysis, and stay as close
as possible to'the transferable utility context, we assume that both agents are risk-nentral.®
So the utility of the lender can be equated with his expected inconie from lending money

or leasing out land. The farmer’s utility depends on his consumption ¢ and effort e, and is



given by ¢ — D(e). where D denotes the disutility of effort. We assume that D(.) is strictly

increasing, continuously differentiable and strictly convex. Morever, D(0) = D'(0) = 0.

Next we describe the nature of endowments. The farmer has an exogenous amount of
wealth w in the form of liquid assets, which can be used to purchase inputs at the beginning
of the period. The remainder can either be used to repay loans or be consumed at the end
of the period. The non-farm wealth of the lender on the other hand will be assumed large

enough that he is not subject to any limited liability constraint.

The information structure is as follows. The non-farm wealth w of the farmer, as well
as the crop output of the farni. are assumed to be costlessly verifiable by the landlord or
lender. On the other hand, the farmer’s effort cannot be monitored. All other variables are
contractible, such as the respective contributions of the two parties at ¢ = 0, the scale of
production 2, and the returns to both parties at t = 1. Hence, there is no incompleteness

in the contracts that can be feasibly enforced, in the sense of Grossman and Hart (1986).

A contract specifies the following: x. the scale of cultivation, Iz, and Ir the respective
contributions of the lender and the farmer to cover the inputs required at ¢ = 0, and F; and
L; their respective receipts from the crop output 7z at ¢ = 1. where 7 can equal either s or f.
Naturally, in order to he feasible, the contract must satisfy 7+ Ir = fx. F;+ L; = (i 4T}
In addition, the farmer should be able to survive: ¢; = Fy+w — g = 5, for i = s, f. where

¢; denotes his consumption at ¢ = 1 when the crop return is .

Such a contract will induce an effort level from the farmer, which maximizes his expected
return plejes + [1 — pledjes — D(e). The farmer’s optimal effort choice can therefore be
described as follows: if ¢, < ¢y, then zero effort is selected; otherwise it js given by the
solution to p(e)[es — ] = D'(e) which is strictly positive. Conversely, given any desired
level of effort: e, the spread between consumption in the two states necesssary to sustain

this in an incentive compatible fashion, is given by
ez — ¢y = afe) 1

where o{e) denotes %%l, a continuous function which is strictly increasing and satisfies

a(0)=10.



This incentive constraint will apply identically in either ownership mode, though the
specific interpretations may differ. When the farmer owns the land, and acquires credit
from the lender, his downside risk will be limited by virtue of the limited lability constraint
¢y 2 5. In other words, if the nominal repayment obligation is L,, and the farmer cannot
feasibly pay this amount in the disaster state, the latter will be interpreted as a default
on the loan. The possibility of defaulting en the loan limits the liability of the borrower
in the adverse state, therfore limiting his ex ante incentive to apply effort. Of course, the
extent of loan default will depend on the residual wealth w — I of the farmer, which can be
interpreted as the loan collateral. Wealthier borrowers are therefore less likely to default.
and so likely to apply more effort, which is why tley will have greater access to credit. In
the tenancy setting on the other hand, the contract will typically take the interpretaticn
of a cropsharing formula which for the traditional Marshallian reason affects the tenant’s

incentive to apply labour.

So far we have not discussed the nature of participation constraints. This is because
these constraints depend partly on the nature of the market for credit or tenancy. and partly
on the pattern of ownetship. Nevertheless, there are some lower bounds to the outside
opportunities of either party which are independent of ownership or market structure. For
instance. the lender cannot obtain a negative return from a contract. Morever, the farmer
can decide to withdraw altogether from the activity of farming, whence he obtains an

exogenous net utility of I/ from his next best alternative occupation.?

Given the incentive constraint (1), we can redefine a contract as follows: a triple (z,cy. €)
describing respectively the scale of cultivation, consumption of the farmer in the disaster
state, and the level of effort induced. The corresponding consumption level of the farmer
in the good state is then given by ¢; = ¢y +.a(e). And given the eventual consumption
of the farmer in either state, we can derive the net return R; to the lender in state i as
follows: Ri = Li— It = (i+I)a — Fi— Iy =iz — ¢ + w, since ¢; = Fi + w — Ip. Letting
R(e} = ple)s + [1 — ple)Sf denote the expected return {net of the material input) when the
entire plot is farmed, the expected profit of the lender is thus given by xR(e) + w — [p{e)cs +
{1-p{eY}es) = wR(e)+w — cf — ple)ale). 1t is as if the lender appropriates the-entire crop

return and wealth of the farmer to start with, and then undertakes the responsibility of



providing for the farmer's consumption. Morever, the particular way in which input costs
are shared is immaterial, by virtue of cur assuption that there is no consumption need at

t=10.

Using the notation ¢ = {2, . €) to denote a contract, the expected return to the lender
is given by .

UL(e) = zR(e) + w = ey — ple)afe),
and to the farmer is
Ur{e) = ey +.ple)ale) - Dle).

For the two parties to enter into such a contract, it must be the case that each obtains at
least the (lower bound on their) utility from not participating. Therefore, the set of feasible

contracts C is defined as comprising contracts ¢ = (2. ¢y. €} satisfying the conditions

ey 2 8. Ur(e) 2 0.Up(e) 2 0 +w. (2)

However, since the actual benefit from nonparticipation may exceed the lower bounds
{0,/ 1) incorporated in the above definition of feasibility, not all feasible contracts will be
individually rational: either party may have outside options (e.g. contract with a different
party in a market setting), and disagreement payoffs need not coincide with 0 and & + w,
depending on the pattern of ownership. The precise level of nonparticipation utilities will

be addressed in subsequent sections.

Finally, we introduce some assumptions that will be retained throughout the rest of the
paper. First, the expected return R(e) from the land net of material input costs, is strietly
pasitive at all effort levels. Efficient contracts must then necessarily involve cultivation at
the maximal scale » = 1, or no cultivation at all. This is true both in a first-best setting
{where effort, of the farmer is contractible) as well as in a second-best setting. The first-best
must therefore necessarily involve the effort level ¢* which maximizes the sum of utilities
R(e) — D(e) of the farmer-and the lender. For. the model to remain interesting, we assume

that it is always jointly profitable to farm the land in a first-best setting:

R(")-D(") 2T (3



3 BILATERAL MONOPOLY

We now consider the simple case where there is exactly one lender and one farmer. In other
words, if the two parties fail to agree, then neither can enter into any trade at all, as there
are no alternative trading partners. Nevertheless disagreement payoffs may depend on the

pattern of ownership and wealth levels, as explained below,

When the land is owned by the lender, the absence of a contract implies that the farmer
cannot till the land, and must necessarily earn his outside opportunity of I/ - w. In such a
case. the set of feasible contracts coincides with the set of individually rational contracts.
But when the farmer owns the land, the absence of a contract merely denies him credit: he
can still farm the land if he so wishes. Hence while the lender earns zero in this situation, the
farmer may conceivably obtain an expected return in excess of his alternative opportunity
by farming the land on the basis of his own resources. In such a case the set of individually

rational contracts will be a subset of the set of feasible contracts.

Let I denote the set of expected utility combinations (Ur{r). /1(c)) corresponding to
feasible contracts r € €. Owing to moral hazard, this set could conceivably be nonconvex,
It may therefore be desirable to allow randemized contracts. In our setting. however, the
only randomizations which may be worthwhile will involve ex ante randomizations over the
effort level. Let the set of such randomized contracts be denoted C*, and the corresponding

expected utility combinations be denoted L/*, the convex hull of 24. See Figure 1.

INSERT FIGURE 1

Under either ownership mode, the chosen contract will be decided on the basis of bargain-
ing between the farmer and the lender. We will assume that the expected payoff functions
of either are common knowledge. Hence the chosen contract must be Pareto efficient within
the class of feasible contracts. So we can restrict attention to the set of efficient points of

i*. Both ownership modes are characterized by the same set of Pareto efficient contracts.
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However, since ownership will typically affect the allocation of bargaining power. the precise

contract chosen will depend on the nature of ownership.

By virtue of our assumption that R(e) is strictly positive for all effort levels, all efficient
contracts must necessarily involve z = 1, ie., the entire plot of land cught to be tilled.
Therefore, the outcome of either ownership mode will always be the maxima) scale of culti-
vation. The scale of cultivation may however be non-maximal in the event of the two agenits
failing to agree on a contract, e.g., when the farmer owns-the land and does not have aceess

to credit.

We now discuss the precise outcomes of disagreement under either ownership mode.
When the farmer does not own the land, the absence of a contract corresponds to the case
where there is no farming nor supply of credit: @ = I, = Jp=0= F; = Li;i = 5, f. In this
case the disagreement payoffs are 0 and [7 + w respectively for the lender and the farmer.
so the set of feasible contracts coincides with the set of individually rational contracts.
However when the farmer owns the land, then the absence of a contract means that there is
no credit available: 7, = 0= L;,i = 5. f. But the farmer can farm the land on the basis of
his own resources. i.e,, at any scale satisfying fz < w, and subsequently have available in
the disaster state a conswmption level of fa 4+ It is evident that it will be in the farmer’s
interest to operate on as large a scale as possible, i.e., = 7. Therefore in the abserice of
any credit, the farmer can feasibly farm the land as long as the return on the crop in the
adverse state enables him to survive: f.e. as long as [1 + {-]u. > s. In other words, farming
without'any credit is feasible only for farmers with a wealth level of at least w = s{1 + -}]"1.
For poorer farmers, the disagreement payoffs are identical to those of farmers that do not

own the land.

For a landowning farmer with w > w, the payoff consequent on absence of credit depends
on whether it is in his interest to farm the land rdther than abandon it for his alternative
occupation. Let. z(w) denote min{l, %], the maximnal scale at which such a farmer can
cultivate. Then the highest utility he can obtain from cultivation is given by II{w) =
max [x(w)R(e) — D(e) +w): Clearly for w sufficiently low this will fall below I + w, while

for w > I this exceeds I + w.!% Hence there exists & between 0 and I such that for all

11



landowning farmers with wezlth levels above w, it pays to cultivate even in the absence of

any credit, For all poorer farmers, the credit constraint forces them to abandon cultivation.

The disagreement payoffs under farmer ownership and bilateral monopoly are therefore
as follows, The lender's disagreement payoff is always zero. The farmer’s disagreement
payoff depends on his wealth. If w < w, then it is 7 + w, just the same as when the lender
owned the land. But if the farmer is wealthier, he can profitably cultivate on the basis
of his own resources in the absence of any credit, leading to u higher disagreetnent payoff
II(w). The set of individually rational payoffs is thus smaller than the set of feasible payoffs.
This is illustrated in Figure 1. With a wealth above &, the disagreement payoff D r under
farmer ownership lies to the right of the disagreement payoff 5 under lender ownership.
Indeed, if the farmer’s wealth exceeds the maximal input requred (I) then he has no need
for eredit at all, and the disagreement point coincides with F*, where the farmer has all the

bargaining power.

A transfer of ownership of the land to the farmer will {(under most reasonable bargaining
solutions) thus allow him to appropriate a larger fraction of the surplus from trade.!! The.
extent of increase in the farmer's share is increasing in his wealth level (zero uptil ', and
positive thereafter). The contraet actually resulting under farmer ownership (F in Figure

1) will thus differ from that under lender ownership (L}.

The question then arises: do different contracts on the Pareto frontier differ in terms
of farmer effort, or efficiency? Qr do they merely reflect different distributijons of income?
To address this question, it helps to initially compare the two polar contracts L* and F*
where the lender and the farmer respectively have all the bargaining power. The comparison
between contracts I and F actually resulting under the two ownership modes will turn out

to be qualitatively similar.

The contract- F* where the farmer has all the bargaining power, is obtained as the

solution to the following problem:

12



mex ple)ale) + c¢f—Die)

subject to: ey s

2
Rie)+w > ple}nle) +cf
(4)

The effort level resulting is described as follows.

Proposition 1

The effort level in the contract where the farmer has all the bargaining power is given

by the solution to:

max R(e)— D(e), subject to RK(e)+ w > s+ ple)a(e). (5)

The reasoning is straightforward: given the lender’s break-even constraint, and an effort
level e, an upper bound to the expected value of consumption is given by R(e) + . so an
upper bound to the expected utility of the farmer is given by R(e) — D(e) + w. This bound
can be achieved by setting ¢y = R{e)+w — p(e)a(e) and ¢; = ¢y +a(e). On the other hand,

if the constraint is not satisfied, then the effort ¢ is not feasible.

Turn now to the contract L* where the lender owns the land and has all the bargaining

power. This will solve the following problem:

max Rie)+ w — ple}n(e) —ef

€,Ce,Cf

subject to:

ple)ale) +ep—D{e) =2 T+ u
(6)

13



The effort level selected in this contract is.described below.

Proposition 2
(i) Given effort e, the contract under landlord-monepoly which implements ¢ owards

consumption. to the tenant as follows:
ef = g-+qleles = s+ q(e) +ale)

where g(e) = Maz [0, + D(e) — ple)o{e) — s + w].

(i) The effort level under londlord-monopoly e, is determined by solving:

max  [R(e) - ple)ole) - afe)].

Given effort ¢ which the landlord seeks to induce, the minimum conceivable levels of
consumption for the tenant in the two states are s and s + a(e) respectively, if the partici-
pation constraint is ignored. Such a contract will indeed satisfy the participation constraint
if 4{e) = 0. Otherwise the landlord must pay g{e) additionally in both states to induce
voluntary participation. This explains part (i), Therefore q{e) = 0 implies that the tenant
earns an ‘informational rent’, the result of a minimum limit on consumption in every state,
combined with the need to provide the tenant with tﬁe requisite incentive to apply effort.
With multiple potential tenants, this corresponds ta the case of involuntary unemployment
and tenancy ‘queues’. This arises when the effort e sought to be induced is ‘high’. This is
the situation depicted in Figure 2, where the participation constraint of the farnter is not

binding at the tenancy solution where the landlord has all the bargaining power.

INSERT FIGURE 2

The effective 'cost of Jabour effort’ as perceived hy the landlord is given by the upper
envelope of the two functions & + w — s + D(e) and p{e)n(e). Forsmall values of effort.

the first function dominates, provided ¥ + w — s is positive. For such effort levels. the

14



tenant obtains no informational rents, and marginal cost of effort from the point of view
of the landlord coincides with the tenant’s marginal disutility of effort D’(e). For larger
effort levels, the tenant earns informational rents, as the required incentive bonus grows
sufficiently. Over this range the marginal cost of effort as perceived by the landlord is higher.

as it must additionally include the marginel informational rents paid to the tenant.}?

It is therefore plausible that the effort level selected under landlord monopely is less

than that under farmer monopoly, as confirmed by our first main result:

THEOREM 1

{a} For any effort level optimal under landlord-monopoly, there exists a (weakly) higher
effort tevel which is optimal under farmer-monopoly, Morever, the effort level under landlord-
monopoly is strictly lower, as long 0s it provides a positive surplus to both parties.

{t) The swin of expected utilities of the lender and the farmer under landlord-monopoly
is smaller than under farmer-monopoly, ond strictly smeller as long as landlovd-monopoly

generates positive surplus for the farmer.

Proof. Let ey and ep denote effort levels optimal under monopoly of the landlord and
the farmer respectively. It is readily verified that monopoly landlord obtains a nonegative
expected profit if and only il the monopoly farmer obtains an expected return no less
than his alternative ¥ + w. That is, the two monopoly problems have identical feasible

sets. Therefore a switch from ep to ez cannot decrease the landlord’s surplus when he has

monopoly power:
R(er) — pler)aler) — aler) 2.R(er) = p(eF)aler) - a(eF).
Now suppose that ey, > ep. Noting that pa + g = Max{pa, Utw—s+ D}, it follows that
ple)aler) + aler) = [plerlaler) + qler)] = DieL) — D(er).

Hence R(er) — D{er) = Rler) — D(er), so e must be optimal as well for the owner-

cultivator.
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If the farmer earns positive. surplus under landlord-mencpoly, ¢{er) = 0, and s +
pler)a ('eL)—D(eL) > [/ 4+ w. Hence for a neighbourhaed of e, q(e) = 0. So eL must locally
maximize R(e) — p{e}a(e), implying the first-order condition R'(¢L) = D'(er,) +pler)a'(eL).
This implies R'(er) > D'(er), and so R'(e) > D’(e) for all ¢ < ¢1. Reasoning in a manner
similar to the previous paragraph, it follows that no effort less than ¢z, can be optimal for
the monopoly farmer. Since the landlord obtains a positive surplus at ¢z, a small increase

in effort beyond this is feasible and hence profitable under farmer-monopoly.

(d) Under farmer-monopoly. the lender earns zero income, while the farmer has an
expected utility of R(er) — D(er) + w. When the landlord has monopoly power on the
other hand, his expected income is R{ez) + w — EC. while the farmer's expected utility is
EC-D({eL), where EC denotes expected consumption. So the sum of expected utility under
farmer-monopoly is R{er) —~ D{er) + w, while that under landiord-monopoly is R(er) —

Dlez) + w. Now apply the argument of (b) above. 1

The effect of a partial shift of bargaining power in favour of the farmer will be quali-
tatively similar. Since the set of feasible utilities &4* is couvex, any point on its efficiency
frontier can be described as a sclution to the maxiinization of a welfare-weighted sum of

utilities over this set: select oy and ¢ to maximize
R{e) + w ~ cp—= ple)ale) + Bley + pleda(e) = D(e)] .

subject to af > s, where 8 denotes the welfare weight of the farmer relative to the lender,
Since the outcome of farmer ownership (F in Figure 1) awards a greater share of the surplus
to the farmer than the outcome (L in Figure 1) when he does not own the land, the implicit
welfare-weight. of the farmer will be higher under self-ownership than under tenancy. Since

the effort level is selected to maximize
R(e) - D(e) + (8 — 1)Ip({e)a(e) — D{e)]

in an unconstrained fashion, it immediately follows that the effort level under fariner own-
ership will be higher.}?
The underlying explanation for the greater application -of labour effort under self-

ownership is similar to that conventionally advanced in the literature ---- that the labour of
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others is perceived as ‘more expensive’ than owwn-labour, owing to incentive reasons. But
the conventional explanations of this phenomenon are incomplete, and even misleading in
some respects. As explained in the Introduction, they are based on an implicit notion that
owner-cultivators have no access to credit or insurance. This overlooks the fundaniental

symmetry in contractual structures between different ownership modes.

Our theory is based instead on the externality arising from the inforinatjonal rents
accruing to the farmer. To the lanqlord these rents represent a cost, whilst to the farmer
they constitute a benefit. So the farmer desires a higher effort level than does the landlord.
and a shift of bargaining power towards the fanner as a result of transfer of ownership
causes a higher effort level to be applied. The real cause of the inefficiency of tenancy is
a pecuniary externality: the landlord disregards the benefit of higher effort levels accruing
to the farmer in the form of higher informational rents. Increasing the bargaining power of

the farmer allows greater internalization of these rents.

Turning now to the question of the possible sale of land from the landlord te the tenant.
it is obvious that such a sale cannot be mutually advantageous to both parties, This
follows from the premise that contracts are complete, so the outcome under either ownership
structure cannot be Pareto dominated by the other. Otherwise, if there was scope for a
mutually advantageous sale, then both landlord and tenant would be better off following the
sale. The same allocation could however be achieved by the landlord under temancy with
the design of a tenancy contract tlhiat would mimic the effect of the sale. For instance, the
landlord could select & composite contract which combined a fixed rent exactly equal to the
price of the land, with a supplemental contract which exactly replicated the credit contract
arising after the land sale. Since the land sale resulted in a Pareto improvement, this
contract. would also yield a Pareto improvement over the original tenancy contract, thereby

contradicting the premiise that the latter was optimally chosen. We therefore formally note:

THEOREM 2. Starting with a situation where the land is owned by a londlord, a voluntary

sale of land to the tenant will never occur.
Nevertheless, one might wonder how to reconcile this result with that of Theorem 1:
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if a transfer of ownership increases the welfare of the farmer by more than it reduces the
welfare of the landlord, what prevents the former from purchasing the land at a price which
compensates the landlord sufficiently? The limited wealth of the farmier plays a, crucial role
here: the amount that is needed to compensate the landlord. is typically likely to greatly
exceed the wealth of the tenant. What prevents the farmer from borrowing (either from
the landlord directly, or from a third party lender) to finance the land purchase?

To understand the result better, it is worthwhile to answer this question directly. Sup-
pose that a mutually advantageous sale were to occur at price P. Let the post-sale contract
be denoted (¢y.€), and the pre-salé contract be (r-fr'.e;,). Since the farmer must be better
off:

&+ p(E)a(8) = D(E) > of +ples)oler) — Der).

Morever. the landlord must also benefit:

P> Rler)+w— t'f-‘ ~pler)n(er} {7)

But the pre-sale contract (r_f-",e;,) was Pareto efficient, so the landlord must have pre-

ferred the pre-sale contract to the post-sale contract:
R(E) + w — p(E)a(€) — & < R{er) + w —pleg)afer) — of.

This implies that the lender must fail to break-even in the post-sale situation:

I

R(E)+(w-P)—pla(E)—& < Rler)+w—pleg)aler) —ck - P
< 0,

the last inequality following from condition (7). Hence the farmer will be unable to obtain

the credit necessary for the purchase.

One way of understanding this result is that the land sale exerts a wealth effect: the

farmer's debts'grow as a result of the land purchase loan, which exacerbates the moral hazard
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associated with repayment of the loan. Owing to the 'limited liability’ of the farmer. he
must be guaranteed at least s in the disaster state; whilst in the good state the farmer must
repay a larger amount. The debt ‘overhang’ reduces the farmer’s incentive to exert effort
on the farm after purchasing it. Anticipating this, lenders assess a default likelihood high

enough that they are unwilling to advance the loan.

Alternatively, if the farmer finances the purchase from his own assets, the purchase
lowers his wealth subsequent to the purchase. This reduces the collateral available to
lenders, with the consequence that he will not be able to obtain the credit necessary to

sustain the intended productivity advantages.of owner cultivation.

4 A MARKET SETTING

We now introduce multiple farmers. plots of land, and lenders-cum-landlords. and explain
‘a number of additional considerations that now bear on the efficiency of tenant or wage
labour farms relative to ones cultivated by their owners. The main new feature is that the
allocation of bargaining power wili depend additionally on market structure: the shorter

side of the market will tend to obtain a larger share of the surplus.

First note that landless farmers will operate in a different market compared with those
that do have land. The former will be seeking tenancy leases, which owing to the usual moral
hazard reasons (Braverman and Stiglitz (1982)} wili take the form of interlinked tenancy-
cum-credit contracts. The suppliers in this market will be Jandowners who do not plan to
cultivate the land themselves. Landowning farmers will operate on the pure credit market on
the other hand. The structure of the two markets could be quite different. In contrast to the
market for leasing land, the demanders for credit per se will include Jandowning peasants as
well as those without any land to farm at all. The suppliers will include all those with money
to lend, which will typically include all the landowners that appear in the tenancy market,
plus other non-landowning agents of sufficient wealth. Both markets are typically somewhat
oligopolistic in nature, with a few large suppliers and numerous small purchasers. There is

1no @ priori reason to believe that one market will be characterized by more monopely power
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than another. To that extent the conclusions of the earlier section may be reversed, if it is
the case that the market for pure credit is characterized by significantly greater monopoly

power.

Nevertheless, it is typical of many developing countries, especially in Asia, to have high
population densities and large reserves of landless workers. The intrinsic shortage of land
in such countries would be expected to confer relatively large degrees of bargaining power
to landlords with their tenants. The model developed below confirms this idea: with a
sufficiently large number of poor landiess workers relative to the land available for tenancy
cultivation, the equilibrium contracts are approximated by the landlord-monopoly solution
described in the previous Section. In such contexts, therefore. owner-cultivators will have
at least as much bargaining power as tenant-cultivators. and often more. so self-ownegship

will again tend to be the more productive mode.

Consider a village economy with a number of landless farmers or would-be-tenants T.
and & number of landlords L, both of which are given. Technology and preferences are as in
the previous Section: in particular, a single farmer can cultivate a single plot of land, and
landlords are .assumed unable or unwilling to farm. For the sake of simplicity, we assume
there are no landowning farmers. in order to abstract from the cultivate-lease out decision.
Morever. no landlord owns more than a single plot." We assume there is no market for
land purchases: this can be justified by the arguments of the previous Section. So we can

focus on the outcome of the market for tenancy leases.

We also additionally impose the following two assumptions. First, tenancy is strietly

viable in the sense that there exists an effort level € such that:

Rle)+w-—s—ple)ale) > 0O
s+plelafe) - D{e) > U +w.
(8)

In other words, it is possible for both landlord and tenant to obtain a positive surplus

simultaneously. Second. all potential tenants are homogenous with a common wealth leve]
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satisfying
w< s+pleplale}) - D(ej) - U (9}

where e} denotes an unconstrained maximizer of R{e) — p(e)o{e). This implies that tenants

will earn positive surplus in any Pareto-efficient contract,

The nature of the market for tenancy contracts is assumed to be as follows. The market
opens at date ¢ = 0, whereby landlords and farmers are matched with one another. We
considér the case where there is surplus labour in the sense that T' > L, i.e. there are
more farmers than plots of land available. Then at ¢t = 0, every landlord is matched with
a farmer, while 4 farmer is matched with a landlord with probability % Those farmers
remaining uninatched must await future dates in the hope of being matched with some
landlord, should any landlords decide to remain in the market beyond t = 0. Then at
t = {), matched pairs bargain over the set of feasible contracts, and we assume that the
outcome of this is represented by the Nash bargaining solution over the payoff set 1/*. with
status quo payoffs given by the continuation payoffs expected from ¢t = 1 onwards.1® If a
landlord-farmer pair agree on a contract, they leave the market. Otherwise they stay in
the market. and the same process repeats itself from ¢ = 1 with the agents who remain
without a contract. Finally, the cost of delayed agreement is represented by a discount
factor 6§ € (0,1), so an agreement yielding utility v to any agent at the following date is

equivalent to an agreement yielding utility éu at the current date.

This is essentially the process studied by Osborne and Rubinstein (1990, Ch.6) for a
market involving many buyers and sellers of an indivisible good. As in their analysis we
assume that the market behaves in an ‘anonymous’ fashion. f.e., agents in the market do
not condition their behaviour in a bargaining encounter on their experience in previous

encounters, or on-the identity of their opponents.

Note that the extent of ‘supply-side-shortness’ in the market is constant at all dates
when it opens, since the number of landlords who leave the market at any date exactly
equals the number of farmers who leave. The process continues until there are no landlords
left in the market. Each farmer remaining without a contract then proceeds to alternative

employment and earn an expected utility of I +w.
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Given the ‘anonymity’ asswmption, the cutcome of the continuation game from any date
onwards is a function only of the number of farmers and landlords remaining in the market
at that date, which effectively becomes the ‘state variable’. A (Markov) perfect equilibtium
of the market game is thus represented by a set of functions ¢*(8, 5), Vi.(B, §), Vr(B. 5),
which deseribe the contract «* agreed upon by a landlord matched with a tenant, and their
expected payoffs, for any continuation game starting with B ‘buyers’ or farmers, and §
‘sellers’ or landlords. Clearly, B is any integer less than or equal to the initial number of
farmers T, and similarly § is less than or equal to L. Morever, attention can be further
restricted to {B.5) pairs satisfying B - S=T - L.

Introduce the convention that failure to agree on a contract is defined as agreeing on a

aull contract, which is dencted by N. Then such an equilibrium must satisfy the following

conditions.

1. ¢*(B,5) = N if it is the case that there exists no contract ¢* € C* such that Ug(e*) >
Vi (B—-S+1,1)and Up(c*) 2 §¥p(B -5 +1.1). Otherwise ¢*(B, §) must be selected

from €* to maximize the Nash product

[ULic*) - 6VL(B = § + 1, 1)|[UF(c") — 8VR(B — § + 1, 1)]. (10)
2.
Va8, 5) = { Up{c*(B,8)) ife*(B,S)# N
§Vi(B, 8) otherwise
3.

FUR(C(B.S))+(1- )0 +w) fc"(B,S)#N

Vr(B,8) =
{ §Vr(B,5) otherwise

The selected contract is therefore the Nash bargaining solution corresponding to status
quo payoffs representing the continuation value of remaining in the market while all other
matched pairs enter into an agreement and leave the market at the current date. This
presumes that there exists a contract which gives both landlord and farmer at. least their

continuation payoffs from the next date onwards; otherwise there can be no agreement. In
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the event that there is scope for a mutually profitable contract between any given pair.
there is a similar scope for all other matched pairs at any date. This is the reason why each
pair expects all other pairs to enter into a non-null contract and leave the market at the

current date.

Continuation payoffs for the landlord are defined in an cbvious fashion: it is the utility
value of the equilibrium contract from the current date, assuming this is non-null; otherwise
it is the continuation payoff from the next date, discounted back to the current date. For
the farmer, however, it must incorporate the probability of being selected in a match with a
landlord at the current date: if selected it is given by the value of the expected equilibrium
contract; otherwise it is the discounted value of continuing in the market from tomorrow.
The latter of course equals the utility consequent cn not receiving a contract at all. if
currently matched partners are all expected to enter into a non-null contract and leave the
market at the current date. Otherwise if no currently matched partners are not expected
to conclude an agreement, then the market is expected to be in the same position at the

next date.

It is easy to see that given our strict viability assumption (8), there cunnot be an
equilibrium where matched pairs ever fail to agree upon a non-null contract. Otherwise
it follows from the expression for continuation payoffs Vi (B, 5) and Vg{B.S) that these
payoffs are equal to zero. Then (8) implies that there does exist a non-null contract' which
gives both parties a payofl strictly greater than their status quo payofls, so the equilibrium

contract must be non-null.

The main result of this Section is the following.

THEOREM 3
i} A Markov perfect equilibrium exists,

(ii) Let n > O be given. Then there exists §* € (0,1) and integer K* such that if 6 €
(5*.1) end the degree of surplus labour T — L exceeds K™, every Markov perfect equilibrium
necessarily yields a contract generating utility for ench landlord within a n-neighbourhood of

the landlord-monopoly solution described in the previous Section.
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Pioof: (i) Let {U7,Ug} and {Uf.U%} denote the utilities associated with the landlord

monepoly and farmer monopely solutions respectively.
INSERT FIGURE 3

Let eff(i1*) denote the set of Pareto-efficient payoffs of the set I*. Finally, define G =
{(up.up) € [0.UF] x [0 +w. UR|3(6y, Gp) € effild*) which Pareto dominates (up, ur)}.
Clearly, U4* is a subset of G, both sets beiug convex and compact. Given v € G, let U*,

denote the set of points of If* satisfving (uz. ur) > d.v, also a convex set.

Defisie a correspondence S from G to itself with the property that u ¢ S(v) forv € G if

and only if

up = uy up = up+ (1 WO + w).

1
B-5+1 TB-5+1
where (v}, uv}) maximizes the Nash product [ug -- vp][up — SvF] over the set U*,. This
is non-empty-valued. It is also convex-valued: u}.uw} are selected to maximiz.e a strictly
quasiconcave function over a convex set. So it is defined uniquely. unless it so happens
that either vy = éug for all {ur.up) € U*y , or up = bvg for all such points, In the
latter case every point in U{*,, solves the maximization problem, so this entire set is optimal.
U* (Y Hy, where Hy = {{ur,ur) € R2|(ug,uF) > s.v}. Since

the correspondence H, is continuous in v, it follows that if*, is also continuous. Hence

It

Finally, note that 4~ .

the Maximum Theorem assures that §(v) is upper-semicontinuous in v, and by Kakutani's
‘Theorem there exists a fixed point ¥* € S(V*). Morever, by construction, there exists
et € C* which maximizes [UL(r) — 6V[IVF(c) ~ 6V2] over C*, whilst V' = Uz(r*) and
Vi = gk Ur(e ) + (1 - 5210 + ).

Define ¢*(B - S +1,1) = ¢*(B, S) as the contract ¢*, and V(B — S+ 1,1) and Ve (B —
S+ 1,1) equal to V} and V2 respectively, Finally, define Vi (B,S8) = Ur(c*(B. 5)) and
Vp(B.5) = §Ur(c*(B,8))+(1— )T +w). This represents a Markov perfect equilibrium,

(ii}) We first claim that there exists integer X* and a number & > 0 such that for
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(B — 8) > K*, every point U on the Pareto-efficient frontier of I* satisfies

Ug — 6Vr(Ur, B.8) > k

for all Up,Ur € U*, and all § & (0,1), where Vp(Up, B,5) denotes ETlSﬁ[}F +]1-
o7l (0 +w). Take kx € (0,U} — T — w), s0 that Up > T + w + k; for all ¥ in eff(F).
Next select k € (0, k1}, 8 € (0. k1 — k) and integer K* such that

--—I—[UD —({T+w)<t

K*+1°F '
This is possible since U,.o- 2Up> U 4w, i.e. the tenant obtains positive surplus even when

the landlord has all the bargaining power. This implies that
IVr{Ur, B.S) = (T +w)l < 0

whenever B - § > K*. for all (1.0F) € U*. It follows that Ur — §Vp(Us B, S) >
Ur— Vr(Up. B.§) > k; = 8 > &, thus establishing our claim.

Suppose the result in (ii) is false. Then given n > 0, we can find a sequence of discount
factors 6" € (0.1).6" ~ 1, and levels of surplus labour T, = L, > K* and a corresponding
sequence of equilibrium payoffs (U}. UE) such that U} < U — n for all n. Let (Up.Ur) be
a limit point of this sequence. so Iy € U] — . Then the corresponding sequence of Nash,
products N7 = (U] — 6"V )(UR — 6"V ) must be converging to 0. since UP — 6"VP =
{(1-86MUf — 0.

However, it is feasible for a landlord and tenaut to select the landlord monopoly contract
which generates the utility pair (U}, Ur) and a sequence of Nush products [} — 6"V [~
6"V @] which is bounded away from zero, using the fact that (U] ~ 6"Vf) — U} — Uy, > 3
and the result of Claim 1. This contradicts the hypothesis that the equilibrium contracts

maximize the Nash produet for large n. 1

The main implication of this result is that farmers in owner-cultivated farms will have
at least as much bargaining power with their creditors as will tenant farmers with their
landlords, irrespective of the structure of the market for eredit. Tndeed. a sufficient condition

for owner-cultivators to obtain a strictly higher share is that their autarky payoff exceed
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that obtained in the landlord monopoly contract. Then our results concerning relative

productivity of the two modes of ownership will be as in the case of a bilateral monopoly.

A second implication is that the productivity of tenant farims will be lower, the higher
the population pressure on land (as measured by the land-labour ratio). This suggests that
the effect of ownership on farm productivity will typically depend on demographic patterns.
Precise predictions concerning productivity effects of ownership are rendered difficult be-
cause of the difficulty of saying anythirg about the effect of higher population pressure on
the structure of credit markets. But our model is consistent with the productivity differen-
tial (and correspondingly the benefits from land redistribution ‘programmes) being higher

in overpopulated regions.

4.1 Other Comparative Static Properties

We briefly describe a number of other determinants of farm productivity in our model.
These could in principle be tested from available data, and if valid, provide useful guidance
to pelicy. In what follows. we shall restrict attention to overpopulated economies where
Theorem 3 applies to ensure that tenant farms are characterized by the landlord-monopoly
contract, Morever, credit markets are also assumed to be assign significant monopoly power
to lenders, with the effect that owner-cultivators are pressed down to their autarky payoff

levels.

First consider the effects of varying farmer’s wealth levels. For very low wealth levels,
there will be no productivity difference between owner-cultivated and tenant farms, as the
disagreement payoffs for both kinds of farmers equals & +w. There are ‘queues’ for tenancy
contracts among landless farmers, and landlords will attempt to hire the wealthiest farmers
first: so ‘tenancy ladders’ will emerge, for reasons similar to those analysed by Shetty (1988).
Within this range, small increases in the farmer’s wealth are captured entirely by landlords
and Jenders (e.g., in the form of lower defaults or repayments on past loans), providing
such farmers minimal incentives to augment their wealth and escape a *poverty trap’. For
intermediate wealth levels, the farners. owning their own land will be able to do better

than & 4 w by farming the land even in the absence of any credit. They will then enjoy
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a greater share of the gains from trade compared with tenant farmers, and consequently
apply higher levels of effort. They will also derive the full benefit from increase in their
wealth levels, unlike tenant farmers, and so have greater incentives to invest elsewhere
to increase their non-farm wealth. Tenancy ladders continue to persist over this range.
Finally, as wealth levels grow sufficiently large, the disagreement payoffs for tenant farmers
exceed I + w, tenancy quenes and ladders disappear. and productivity of tenant farmers
grows, eventually arriving at first-best levels. Similarly effort levels of owner cultivators
also grow. eventually arriving at the first-best level, With high enough wealth levels, the
productivity gap tends to disappear again, as the Coase Theorem begins to apply. Hence
the productivity gap between tenancy and owner-cultivated farms tends to be highest for

intermediate wealth levels (see Figure 4).
INSERT FIGURE 4

Next consider the effect of increasing non-farm opportunities available to the landless.
which increase 7. Clearly. owner-cultivated farms are unaffected, as long as the alternative
opportunities do not grow so large as to prompt the farimer to abandon cultivation. On the
other hand, tenancy farm outcomes will depend on U7. If these alternative epportunities are
very unattractive, poor tenant farmers will enjoy a surplus. and increases in their outside
options will have no effect at all on productivity in tenant farms. However, when {7 increases
sufficiently. tenancy queues and surpluses will disappear, and productivity will consequently
increase. This suggests that public employment programmes for the landless may have the
beneficial side-effect of increasing productivity on tenant farms, and may even be viewed as

a substitute for jand redistribution programmes from this viewpoint.

5 RISK-AVERSION AND DYNAMICS

So far we have assumed farmers to be risk-neutral with respect to consumption variations

above the subsistence level. This is clearly unrealistic. especially for low consnmption levels.
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Suppose instead that the farmer has a von-Neumann Morgenstern utility function defined
over his consumption and effort level, which is strictly concave. This function can take
many different forms. For instance, it conld be a function of ¢ — D(¢), whence the effort
disutility is measured by its monetary equivalent D(¢): this is appropriate when the effort
level pertains to the purchase and application of certain material inputs. or when the value
of the farmer’s time can be measured in terms of its opportunity cost. in earnings foregone
elsewhere, Alternatively, it could take the additively separable form U(c) — D{e), whence

D{e) represents the physical or psychic cost of effort.

From an economic standpoint, the main consequence is the introduction of at least two
kinds of wealth effects in the farmer’s preferences. The first pertains to the demand for
‘leisure’, defined as the converse of effort. The second is the effect of wealth on the farmer’s
risk aversion. The transfer of ownership of land-to the farmier and the attendant increase
in his bargaining power will induce both kinds of wealth effects. The first wealth. effect
will tend to lower effort. The second will depend on the precise way that the farmer’s
risk aversion varies with his wealth. It is plausible that the farmer become less risk-averse,
thereby inducing a contract with stronger incentive properties: this effect (modelled for
instance by Bell (1989)) will tend to increase effort. The overall consequence will depend

on the precise form of the farmer’s preferences.

Both kinds of wealth effects are absent in the case where the utility function takes the
form: — exp(—{r—D{e)}), i.e. effort costs are monetary and displays constant absolute risk
aversion. Then our preceding results concerning productivity comparisons can be shown to
be unaffected. In this sense, therefore, our results do not get overturned by the introduction
of risk-aversion per se. However, the possibility of significant wealth effects can cause our
conclusions to be significantly altered. The model should be viewed as providing merely

one set of factors pertaining to the effect of ownership on productivity.

We turn now to the issue of dynamics. where the relationship between landlords and
tenants or hired workers, or that between owner-cultivators and their creditors, is long-
lived. In the tenancy setting, the landlord may be able to ease the incentive constraint, by

virtue of his ability to use eviction threats as an additional instrument of control. This is



particularly so when the tenaney mode results in less effort than owner-cultivation: in such
contexts tenants enjoy informational rents, and the prospect of foregoing these in the future
can,cause the farmer to apply more effort. In particular, the results of Radner (1985) imply
that if the relationship between landlord and tenant is long-lived, and both discount the
Future at a sufficiently low rate, then the first-best outconte can be attained by a landlord,
with the application of suitable ‘trigger strategy’ policy. While such ‘Folk’ Theorems pertain
to rather extreme situationé. they suggest that in a mnultiperiod setting, the productivity
gap between the tenancy mode and peasant mode may be narrower than is indicated by
our preceding analysis. However, if tenants are believed to not be very far-sighted {owing
to the high uncertainty of their environment, and their near-subsistence way of life), the
ability of the landlerd to alleviate the incentive problem via trigger strategy policies will be

limited.

Nevertheless, the result concerning the absence of mutually profitable land sales will of
course continue to hold for the same reason as in a static setting. if contracts are assumed
to be complete. In a multiperiod setting a lender of course has access to a larger range of
instruments to contro] the moral hazard of borrowers. This will help ease credit constraints.
Nevertheless. at the same time, the landlord will also gain access to the very same range
of instruments to control the moral hazard of his tenants. The set of feasible contracts
is essentially the same under tenancy and owner-cultivation. So while the dynamie strue-
ture. of debt contracts permit easing of credit limits for owner-cultivators, the borrowing
requirement to finance the land purchase goes up c.oncomitantly, since the price needed to

adequately compensate the landlord also goes up.

6 CONCLUDING REMARKS

6.1 _Related Literature

We first discuss the empirical evidence pertaining to the effects of ownership on produetivity

in Indian farms. A number of different authors have examined the comparative productivity
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of owner-cultivated and tenant farins, with mixed resuits. For instance. Chandra (1974).
Rao (1971), Rudra and Chakravarty (1973) and Rudra and Dwivedi (1973} discovered
no significant differences. The more recent work of Bell {1977). Sen {1981) and Shaban
(1987) however does identify a significantly higher productivity on owner-cultivated farms,
especially those of small sizes, after controlling for soil q;mlity and irrigation. Shaban, for
instance, controls additionally for family-specific, plot-specific and village-specific effects
by utilising a pane! data set. He finds that owned farms apply significantly more inputs
per acre, especially those in which the landlords do not share costs, such as family labour
and bullock labour. The negative findings of earlier authors are explained by the nature
of the data used which clubbed sharecroppers and fixed rent tehants. and sharecroppers
and part owners; besides their failure to control for differences in soil quality, irrigation
aor degree of mechanisation (see also Sen (1981)). Shaban additionally fiuds the absence
of systematic difference in productivity and labour application between owned plots and
fixed rent tenancies. This evidence is consistent with our model: e.g., fixed rent would
be observed as long as the tenant was sufficiently wealthy, and as noted in Section 4,

productivity differences between owner-cultivated and tenant farms would then disappear.

Consider next the comparison of owner-cultivated farms with varying degrees of reliance
on family vis-e-vis hired labour, Most authors have identified significant productivity ad-
vantage of farms relying primarily on family labour, leading to the well known inverse re-
lation between farm size and productivity. These differences are insufficiently explained by
technological scale diseconomies, and are related primarily to greater application of labour
on small family labour farms (Bardhan (1973), Sen (1981)). The conventional explana-
tion for this is the *dual economy’ hypothesis of Sen (1962, 1964), based on an exogenous
gap between market wage rates and the marginal disutility of family labour. It postulates
that hired labour is employed to the point where marginal product equals market: wages,
while family labour is employed to the point where marginal product equals marginal disu-
tility. The empirical evidence on the validity of this hypothesis is mixed. In favour are
the facts that productivities rise with farm size, that market wages have significant effects
on marginal productivities of hired labour but not of family labour (Bardhan (1973). Sen

(1981)). The negative evidence pertains to the absence of a direct relationship between
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family labour content and productivity or labour input per acre (Bardhau (1973), Rudra
{1973a, 1973b)}. Sen (1981), however, explains this negative result by the nature of the
data used, which clubbed owner-cultivated and shatecropped farms amongst those rely-
ing primarily on family labour. Within the class of owner-cultivated farms, he obtains a

significant positive relationship between family labour content and labour input.
Sy,

Hence, the positive relationship between family labour content, labour effort and farm
productivity appears to be ¢haracteristic of owner-cultivated farms. Indeed, Sen (1981,
Table 7) finds that the productivity of tenant farms (which does not appear to vary with
size) is approximately the same as those of owner-cultivated farms of large size, in turn
significantly smaller than owner-cultivated farms of small size. This is exactly censistent
with outr model, i.e., the essential similarity of tenant farins with those relying primarily
on hired labour, both of which result in lower effort incentives than a farm cultivated by its

owner,

The *dual economy’ hypothesis of an exogenous gap between market wages for hired
labour and the shadow cost of family labour is not persuasive, especially as the evidence sug-
gests that family labour does frequently participate in the labour market (see Sen (1981)).
What prevents. family workers from undercutting the going market wage? Some explana-
tion on efficiency wage grounds is- perhaps more attractive. Our approach belongs to this
genre. whereby involuntary unemployment on the labour market is derived endogenously
on the basis of wealth constraints and moral hazard with respect to labour effort. Indeed,
our model is consistent with the phenomenon of ‘tenancy ladders’, whereby landlords give
priority to wealthier peasants in awarding leases (see Shetty (1988) for citations of relevant

‘empirical evidence and a similar thieoretical explanation).

More generally, our approach draws attention to related imperfections in credit and land
markets that seem just as essential as labour market imperfections in understanding the

effects of ownership and contracting mode on farm productivity.

We turn now to the evidence concerning sale of land by landlords to their tenants. The
thinness of land markets is part of the folklore of development economics, though the direct

evidence concerning this appears to be less systematic than on productivity differentials.



Jodha (1981) found in a study of six Indian villages over a three year period that 14 to 46% of
the land was transferred, but sales ranged from only 3 to 23% of all transfers. Kumar (1975)
presents evidence indicating that the distribution of landownership in Madras Presidency
manifested no trend over a period of almost a hundred years, from 1853-54 to 1946-47,
despite substantial inequality. Rosenzweig and Wolpin (1985) study data for 2900 Indian
farm households during the period 1968-71, and found thateless than 2% of them sold land
during the year 1970-71. Morever, most of these sales appeared to be of the forin of distress
sales by owner-cultivators. Moll (1988) argues that the thinness of land sales markets is a
phenomenon observed in developed countries as well: the percentage of farmland transferred
on average each year is 3% of the total in the US, 1-1.5% in Britain, 1.5% within the white

sector in South Africa and 0.5% in Ireland and Kenya.

A number of explanations for the absence of significant redistribution of land through the
market have been offered. Binswanger and Rosenzweig (1986) and Binswanger, Deininger
and Feder (1993) base their explanation on the fact that land has collateral value, over and
above its income-earning potential as a productive asset. Mortgaged sales are therefore
uncommon, as the buyer cannot compensate the seller for the collateral value, on the basis
of the future income stream from the land. However, a transfer of land to a more productive
mode ought to result in an increased earning potential, and it is unclear why the collateral
value of the land should always exceed this potential. Morever, this explanation does not

preclude the purchase of land by farmers on the basis of their savings.

Heston and Kumar (1983) describe a variety of possible reasons for the thinness of land
markets, such as asymmetric information concerning the value of any given piece of land,
the value of land as a liquid asset, and the desire for portfolio diversification. The extent
of asymmetric information concerning land within a close-knit village community is also
questionable. Morever, a tenant farmer experienced in cultivating a plot of land for some
time ought. to have detailed information regarding its quality. The portfolio diversification
argument may have some merit, but requires to be understocd better: in particular, is the
diversification value necessarily greater for wealthier investors? Alternative explanations

may run in terms of tax advantages of investments in land for the wealthy.
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Basu (1986) explains the market thinness as a coordination problem manifested as one
of many Nash equilibria: owners are reluctant to sell land because others are, implying that
buying back land later if worthwhile is not a feasible option. Alternative equilibria are,
however, characterized by vigorous land sales, and are welfare superier. Rosenzweig and
Wolpin (1985) argue that the benefits of learning from past experience in tilling the family
land implies that the land is more valuable to family members than to outsiders, so there
is no prospect of a profitable sale. This obviously applies to a different phenomencn: why
.owner cultivators appear reluctant to sell land belonging to the family to cutsiders. It does
not apply to the question of why a non-cultivating landlord should be reluctant to sell his
land to his tenant or hired workers. If anything, the benefits of experience should argue in

favour. of such sales.

Finally, we discuss related theoretical research. A number of recent papers have modelled
wealth effects created by credit market imperfections arising endogenously from moral haz-
ard. Aghion and Bolton (1991}, Banerjee and Newman (1991, 1983) and Pikketty (1992)}
have studied the implications of these for the dynamics of growth, inequality and occu-
pational choice. In a static setting, Legros and Newman (1994) study the implications of
wealth effects on productivity, by influencing the choice of organizational form, More pro-
ductive organizational forms have higher financing requirements, so low wealth levels force
selection of less productive forms. Our results concerning the comparative inefficiency of
tenancy however does not stem from higher capital requirements, but rather on the induced
allocation of bargaining power. Consequently, in the Legros-Newman model, the inefficiency
resulting from low wealth levels can be removed only by a change in organizational form,
induced in turn by changes in wealth distribution or capital market interventions. In our
model, a change in organizational form is not necessary: increased wealth or subsidized

credit can cause tenancy to turn efficient.

The relationship between informational rents and effort incentives is of course a familiar
theme in the principal-agent literature. Nevertheless, the implications for organizational
form have not been sufficiently explored, with few exceptions. Shapiro and Stiglitz (1984)
identify the superior productivity and weifare levels in labour-managed firms relative to

capitalist resulting from the internalization of these rents. Esfahani and Mookherjee (1991)
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facussed on these informational rents as the reason why some profit-tnaximizing firms se-
lect organizational forms with low-powered. incentives_ and studied the impact of external
parameters such as relative factor proportions and product market competition on these

choices.

6.2 Future Directions

The theory sketched in this paper could apply to many other kinds of assets. One example
is the ownership of retail outlets or taxis: the theory extends in a straighforward way, since
these assets yleld uncertain income streams upon application of effort by a single agent.
The model then suggests that if the producing agent is wealth-constrained, self-ownership
will generate higher productivity than when the asset is Jeased in. Despite this, the market

will not transfer ownership to producing agents, owing to credit constraints.

A more ambitious extension would be to a multiple agent setting: e.g., comparing
worker-owned cooperatives with capitalist firms which separate ownership and labour. In-
formational rents of workers subject to incentive problems then suggests one efficiency
advantage of cooperatives. If this is sufficient to overcome free-riding and other organiza-
tional problems (e.g., if there is suitable monitoring of individual contributions. and suitable
incentive mechanisms in place), it suggests that cooperative forms may fourish in compe-
tition with capitalist firma. This may provide part of the explanation for the prevalence of
partnership forms of organization in different contexts where'mutual monitoring is relatively

costless: gecounting and law, start-up companies, and credit cooperatives.

Other areas where this approach may be fruitful, include vertical integration, and trans-
fer of technology to developing countries by multinational companies. Informationa) rents
‘can cause the allocation of ownership rights to affect levels of efficiency. The incentive to
internalize such rents may provide a strong reason for vertical integration, and for direct

foreign investment as a form of technology transfer preferred to technology licensing.

ad



References

Aghion Phillipe and Patrick Bolton (1991), “A Trickle Down Theory of Growth and Devel-
opment with Debt Overhang,” mimeo, Paris: DELTA.

Banerjee Abhijit and Andrew Newman (1991), “Risk-bearing and the Theory of Income
Distribution,” Review of Economic Studies, 58, 211-35,

(1993), “Occupational Choice and the Process of Development,” _Journal of
Political Economy, 101(2), 274-298.

Bardhan Pranab (1973), “Size, Productivity and Returns to Scale: An Analysis of Farm-
Level Data in Indian Agriculture;” Journal of Political Economy, vol. 81(6), 1370-1386.

(1984), Land, Labor and Rural Poverty (Delhi: Oxford University Press: New
York: Columbia University Press).

{ed.) (1989), The Economic Theory of Agrarian Institutions, (Clarendon Press,

Oxford}.

Basu Kaushik (1986), “The Market for Land: An Analysis of Interim Transactions,” _Journal
of Development Economics, vol. 20.

{1990), _Agrarian Structure and Economic Underdevelopment, (Harwood Pub-
lishers, Chur).

Bell Clive (1977), “AlternativeTheories of Sharecropping: Some Tests Using Evidence from
North-east India.” Journal of Development Studies, 13(4). 317-346.

(1989), “A Comparison of Principal-Agent and Bargaining Solutions: The Case
of Tenancy Contracts,” The Economic Theory of Agrarian Institutions, edited by Pranab
Bardhan, op. cil.

Berry Albert and William Cline (1979), Agrarian Structure and Productivity in Developing
Countries. Baltimore: Johus Hopkins University Press.

Binmore Kenneth, Ariel Rubinstein and Asher Wolinsky (1986), “The Nash Bargaining
Solution in Economic Modeling,” _Rand Journal of Economics. vol. 17, 176-88.

Binswanger Hans, Klaus Deininger and Getshon Feder (1993), “Power, Distortions, Revolt
and Reform in Agricultural Land Relations,” Handbook of Development Economics, Volume 111,

editéd by Jere Behrman and T.N. Srinivasan, (Amsterdam: North-Holland).

Binswanger Hans and Mark Rosenzweig (1986), “Behaviourat and Material Determinants of
Production Relations in Agriculture,” Journal of Development Studies, vol. 22, 503-539.

Braverman Avishay and Joseph Stiglitz (1982), “Sharecropping and the Interlinking of
Agrarian Markets,” _American Fconomic Review, vol 72, 289-312,

Chaudra Nirmal (1974), “Farm-efficiency Under Semi-Feudalism: A Critique of Marginalist
Theories and Some Marxist Formulations," Economic and Political Weekly, vol. IX, nos.

32-34, Special Number, August.

35



Il(Itheung Steven {1969), The Theory of Share Tenancy, (lilinois: University of Chicago
tPress).

Esfahani Hadi and Dilip Mookherjee (1991}, “Productivity, Contracting Modé and Devel-
iopment,” Journal of Development Economnlics, forthcoming.

Eswaran Mukesh and Ashck Kotwal (1985), “A Theory of Contractual Structure in Agri-
culture,” American Economic Review, vel. 73, 352-367.

‘Grossman Sanford and Oliver Hart (1986), “The Costs and Benefits of Ownership: A Theory
of Vertical and Lateral Integration,” Journal of Political Economy, vol. 94, 691-718.

Hart Oliver and John Moore (1990), “Property Rights and the Nature of the Firm,”
Journal of Political Economy, vol. 98, 1119-1158.

Heston Alan and Dhanna Kumar (1983), “The Persistence of Land Fragmentation in Peas-
ant Agriculture: An Analysis of South Asian Cases,” Explorations in Economic History.
vol. 20, 199-220.

Jodha N.§. (1081), “Agricultural Tenancy: Fresh Evidence from Diyland Areas in India,”
Economic and Political Weekly, Dec. 26, 1981.

Klein Benjamin, R. Crawford and Armen Alchian (1978), “Vertical Integration, Appropri-

able Rents and the Competitive Contracting Process,” _Journal of Law and Economics. vol.
91, 297-326. i

Kumar Dharma (1975), “Landownership and Ineq'uality in Madras Presidency, 1853-54 to
1946-47," Indian Economic and Social History Review, vol. 12, 229-261.

Legros Patrick and Andrew Newman (1994), “Wealth Effects, Distribution and the Theory
of Organization,” mimeo, Columbia University, revised version.

Marshall Alfred (1920), Principles of Economics 8th Edition, (London: Macmillan)

Moll P.G. (1988), “Transition to Freehold in the South Africa Reserves,” World Development,
vol. 16, 349-360.

Newbery David (1977), “Risk-Sharing, Sharecropping and Uncertain Labour Markets,”
Review of Economic_Studies, 44, 585-94.

Osborne Martin and Ariel Rubinstein (1990), Bargaining and Markets, (San Diego: Aca-
demic Press}.

Otsuka Keijiro, Hiroyuki Chuma and Yujiro Hayami (1992), “Land and Labor Contracts

:1115 6% 3{i8'an Economies: ‘Theories and Facts,” _Journal of Economic Literature, vol. 30,

Piketty Thomas (1992), “Imperfect Capital Markets and Persistence of Initial Wealth In-
equalities,” STICERD Discussion Paper No. TE/92/255, London School of Economics.

Radner Roy (1985), “Repeated Principal-Agent Games with Discounting,” Econometrica,
vol. 53, 1173-1198.

36



Rao, C. Hanumantha (1971), “Uncertainty, Entrepreneurship and Sharecropping,” _Journal
of Political Economy, vol 51, no. 3, 578-595.

Rosenzweig Mark and Kenneth Wolpin (1985), “Specific Experience, Household Structure
and Intergenerational Transfers,” Quarterly Journal of Economics, vol. 100, 961-987.

Rudra Ashok (1973a}, “Direct Estimation of Surplus Labour in Agriculture,” Economie and
Political Weekly, vol. VIII, nos. 4-6, February.

(1973b), “Marginalist Explanation for More Intensive Labour Inputs in Smaller
Farms,” Economic and Political Weekly, vol. VIII, no. 22, 2 June.

——— - and A. Chakravarty (1973), “Economic Effects of Tenancy: Some Negative Re-
sults," Economic_and Political Weekly, vol. VIII, no. 28, 14 July.

~——-and H. Dwivedi (1973), “Economic Effects of Tenaney: Some Further Negative
Results,” Economic and Political Weekly, vol. VIII, no. 29, 21 July.

Sen Abhijit {1981), “Market Failure and Control of Labour Power: Towards an Explanation
of Structure and Change in Indian Agriculture,” Cambridge Journal of Economies, vol. 5.
201-228.

Sen Amartys (1962). “An Aspect of Indian Agriculture,” Economic Weekly. vol. XIV,
Amual Number, February,

(1964), “Size of Holdings and Productivity,” Economic Weekly, vol. XVI, Annual
Number, February.

Shaban Radwan (1987),. “Testiug Between Competing Models of Sharecropping,” Jourpal of
Political Economy, 95. 893-920.

Shapiro Carl and Joseph Stiglitz (1984), “Unemployment as a Worker Discipline Device."
American Economic Review, 74, 433-444.

Shetty Sudhir (1988), “Limited Liability, Wealth Differences and Tenancy Contracts in
Agrarian Economies,” Journal of Development Economics, 29(1), 1-22.

Singh Nirvikar (1989) “Theories of Sharecropping,” in The Economic Theory of Agrarian Institutions.
edited by Pranab Bardhan, ep. cit.

Stiglitz Joseph (1974), “Incentives and Risk-sharing in Sharecropping,” Review of Economic
Studies, 41, 219-255,

Townsend Robert (1994}, “Risk and Insurance in Village Indis,” Econometrica, vol. 62(3),
539-592.

Williamson QOliver {1975), Markets and Hierarchies, (New York: Free Press).
(1985), The Economic Institutions of Capitalism, (New York: The Free Press).

hY

37



Notes

1

10.

11.

Forthcoming in Property Rights, Incentives and Welfare, edited by John Roemer,
Macmillan Press, proceedings of an International Economic Association-conference,
Barcelona, June 1994. The paper has benefitted especially from the comments of
Pranab Bardhan. and from discussions with Bharat Ramaswami. In addition, I would
like to thank the participants at the IEA Conference, and at seminars in the Delhi
School of Economics, Harvard, ITAM Mexico, and Universidade Nova de Lisboa, for
their feedback.

. For an overview of this literature, see Bardhan (1984, 1989}, Basu (1990}, Binswanger.

Deininger and Feder (1993), Otsuma, Chuma and Hayami (1992), Sen (1981). and
Singh (1989).

. This is reviewed in more detail in Section 6. For evidence relating to other countries,

see Berry and Cline (1979).

. Indeed, the evidence in Townsend (1994, Table VI) does not reveal an unambiguous

pattern across all thiree villages studied.

. These two modes -differ insofar as the management of cultivation is retained by the

landlord rather than delegated to the cultivator. Qur model, like most others in the
literature {with the exception of Eswaran and Kotwal (1985}), is not rich enough to
consider issues of management and delegation. Néte that the case of wage labour is
not interpreted as employment at a fixed wage rate, but rather allows the payment of
wages conditioned on the output of the farm:

. Section 5 extends the model to a multiperiod setting.

. The effort variable typically represents the amount of labour applied by the tiller and

his family and livestock, and is thus difficult to monitor by the landlord or lender. We
are assuming for the sake of simplicity that the effort required does not vary with the
scale of cultivation.

. Section 5 describes the consequences of farmer risk aversion.

. We assume that the farmer cannot participate in an alternative occupation or in

farming another plot as long as the plot in question is farmed at a positive level
(x > 0), but he can when x = 0. This indivisibility plays an inessential role in our
analysis: we could alternatively assume that if x fraction of the land is farmed, then
the farmer obtains a utility of zU from outside activities, without altering any of the
essential results.

Here we utilise the assumption that R{e*) — D{e") > U at the first-best effort level

e,

This is clearly true for the Nash bargaining solution, as well as related axiomatic
bargeining solutions. As Binmore, Rubinstein and Wolinsky (1986} argue, such bar-
gaining solutions can be rationalized in a noncooperative framework where there is.a
small chance of breakdown in negotiations, whereupon the disagreement payoffs are
realized. If on the other hand the essential friction in bargaining arises from the pos-
sibility of delayed agreement, these payoffs correspond to outside options, which exert
an effect on the bargaining outcome only if a players payoff from the latter happen to
fall below the option — in which case the player receives a payoff equal to the option.
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12

13.

14,

15.

Nevertheless, even in this context of bargaining, a transfer of ownership to the farmer
would have an effect on effort incentives as long as the autarkic solution under owner
cultivation gave the farmer higher utility than under tenancy.

The derivative of ple)a(e) equals D'(e) + ple}a’(e).

1t will be strictly higher as long as the utility possibility frontier is strictly convex at
gither F or L. Note that F or L may represent randomized contracts, in which case the
frontier is linear at these points. However, in such a case, each outcome is a mixture

of two pure contracts, one of which involves higher effort, and F involves a greater

probability weight on the higher effort contract.

This amounts to making the tenency market ‘as competitive as possible’. So our
results will be strengthened further when landownership is more concentrated.

As Binmore, Rubinstein and Wolinsky (1986) show, this approximates the outcome
of the following bargaining process. Suppose that the time period between ¢ = 0 and
t = 1 is divided into a finite but large number of subperiods. In the first subperiod one
party makes an offer, which the other either accepts or refuses. If accepted, an offer is
implemented. Otherwise the process continues into the following subperiod. With an
exogenous probability g thenegotiations break down, and there is no agreement; both
parties are returned to the population to await being matched with a new partner

to bargain with at the following date. If negotiations do not break down in this

fashion, then at the next subperiod it is the turn of the party refusing the'propesal of
the previous subperiod, to make a new proposal, which subsequently the other party
must accept or reject. And so the process continues; if at the end of the last subperiod
théy have failed to agree then they await a new partner at the following date. If the
breakdown probability ¢ at each stage is small, and the number of subperiods is large,
then the outcome of bargaining will be to produce this solution.
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