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Abstract:  Empirical evidence shows that there exist considerable differences in effi-
ciency among the share tenants belonging to different size-classes of holdings. The
existing theoretical literature, however, does not make such distinction and treats the
share tenants as if they belong to the same size-class. This paper takes into account
the size-class distinction of tenants in a theoretical model in the context of measuring
sharecropping efficiency. Our theoretical results provide a strong support to the empiri-
cal classification of tenants in terms of size-classes of holdings.
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1. INTRODUCTION

Economists since the time of Adam Smith have questioned the efficacy of share ten-
ancy. This has been well documented in Marshall (1920). He argued that farmers are
rational human beings. As such they try to optimize their income from farming activ-
ities. Since Marshall assumed perfect competition and no uncertainty in production,
there is very little reason why farmers acting as rational human beings will not behave
in an optimal way. However, share tenancy provides an hindrance te such oplimization.
This is because, under tenancy, a tenant leases in land from a landlord for which he
has to pay a fraction of total produce as ground rent to the owner of the land. Assum-
ing that such share is exogenously given to the farmer, Marshall has demonstrated by
simple mathematical logic that such tenant farmers cannot act optimally. The intuition
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15 that the tenant gets only a fraction of the total produce instead of the entire output,
Obviously he has no incentive to optitnize the total production,

However, argicultura) scenario in an underdeveloped economy rarely confines to this
type of argument. Agrarian markets are neither perfect nor they behave in an ideal
way. Besides, some of the market mechanisms do not function properly. For instance,
though agriculture in an underdeveloped country is largely dependent on clmatic fac-
tors leading o an uncertainty in production, there is no well developed insurance market
for agrarian risks. Information regarding individual skills of farmers may be lacking.
Customs, beliefs or legal structures of an underdeveloped economy may also act as con-
tributory factors towards existence and persistence of share tenancy. In short. agrarian
economies of the developing countries show a variety of features which are vutside the
ambit of traditional analysis.

There have been several attempts to explain sharecropping system from this point
of view. Singh (1989) calisted several explanations. Following him it is possible to
categorize the explanations provided by various economists as: (a) sharecropping as a
risk sharing device (Cheung 1968, 19694, 1969b; Pant 1983; Allen 1984: Bell 1986},
(b) sharecropping as an efficient organizational setup it input incentives are provided
ter the tenants {Eswaran and Kotwal 1985a, 1985b: Holmstrom and Milgrom 1987);
(c} sharecropming serving as a screening device (Hallagan 1978; Newberry and Stiglitz
1979); {d) sharecropping as an eflicient contractual arrangement if there exists limited
liability (Shetty 1988; Basu 1992; Sengupta 1997).

A major deficiency of all these approaches is that they lack concreteness in defini-
uon. As pointed out by Patnaik (1994) they tend to treat the categories “owners” and
“tenants” as homogeneous.! Empirical studies from the underdeveloped world seems 1o
belie this logic. It1s, however, unfair to treat on the same footing a small tenant having
no assel base but trying to maintain his livelihood only from sharecropping land and
a large owner-tenant, who has some asset base, leases in land to augment his land for
achieving scale economies. Consequently, a rigorous analysis of sharecropping incor-
porating such views scems worthwhile,

The paper 15 organized as follows, The next scction presents and discusses the model.
Section 3 makes some concloding remarks.

2, THE MODEL

We begin by assuming that each farmer cultivates # amount of land using { amounts
of labour {measured in working hours) to get output g. The standard neoclassical pro-
duction function lor a typacal larmer is:

q=fih.D) (1)

U Thers have heen some discussions incorporanng wealth differences amaong @nams aod therr impact an
the nature of share conwact. However, 1t 15 a well known fact that in the agrarian sector of the less developed
countries, sharecroppers are those who have no or very poor assct base snd entirely dependent on the lease in
land from others
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The above production function is assumed to satisfy all the standard properties dis-
cussed in a neoclassical framework. In addition, itis argued that f(0, f) = 0. Moreover,
it = hy+ k2 where A} is the amount of owned land that a farmer wishes to cultivate and
k7 is the amount of land that he wishes to lease in.” Similarly { = 1; +I; where /4 is the
amount of labour hours used in cultivating owned land and {7 is the amount of labour
hours used in coltivating leased in Jand.

We assume that certain costs are associated with maintenance of land quality.” Tt is
denoted by k which depends on the amount of land cultivated h=h)+hy withky >0
and kpy = 0, the marginal cost of maintenance is both positive and rising.

The farmer faces the following working capital constraint*:

k(hy +h)+wh +wlh = B (2}

where w is the wage cost of hiring labour and B represents family resources.
In addition to the “working capital constraint™ or “fund constraint”™ the farmer also
faces a “subsistence constraint™

mihy, ha, [y, ) = m (3)

where 7 is the income of the farmer as defined below and mq is the income at the
subsistence level. It may be noted that this need not be the physical minimum but rather
a concept akin to normalized profiL.

The farmer cultivates i, = #k; amount of land which he himself owns (which is
exogenously given) and 4> amount land which he leases in. The total income of the
farmer is thus given by:

wiha {1, ) = flhy, 1)+ (L — ) [k, h)
— wi — wiy — k(h| + h3) (4)

where w is the prevalling wage rute and « is the crop-share accruing (o the owner of
tand.?
The farmer’s problem is:®

max 7 (ha, 1, la) = flhy I+ (1 —e) flha. f2)

15

— il — wis —.’((Et + 2} {5)

? Since we concentrate only on the pattern of cultivation of various types of farmers, we assume that the
supply of land is exogenously given. To simplify our analysis, we argue that it is the non-cultivating land
owners whe lease out lJand. In our model, we can deline three categories of cultivators: (2) Pure Owners
thy = Qand ks = ), (b} Pure Tenants (k| = 0 and iz = O) and (2) Owner-cum-Tenanls (8 = O and
hy = ()

3 n the standard analysis, it is generally assumed that there cxisls a sctup cost associsted with production.
This ¢ost is assumed oo capture fixed cost of prodection (Eswaran and Kotwal 1989). However, we argue
that there might be costs associated with maintenance of land guality (for example, cost of imgation, use of
fertilizer etc.), In g static analysis as ours such costs might prove more important than the so called “sctup
Losl”,

4 Our findings do nol change il we incorporale wncertainty, following Fswaran and Kotwal (T989) in (1)

* The price of output is taken to be cqual to onc and, henee, it is supprossed.

& We do not ipose The subsistence constrainl (3 explicilly as it can lead to the existenee problem,
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subjectto . k(hi + o)+ wh +wh < B.
The relevant Lagrangian is now:
Fh )+ (1= a) fha, b) — wly —wly — k(h) + )
— a{k(h + h2) + wl — B} (6)
where 2 is the multiplier comesponding to the “working capital constraint”. Defining
=144,

the Kuhn-Tucker necessary and sufficient conditions may be written as:

af(hr. )
——— — fj 1
ol “ (7
af (ha,la)
2 A (8)
af (hz, i) i dkih + ho
e ! ) ©)
#ha 1 iy Ak
#2220 and klhy+h)+wh +wlh —B <0 (10

The complementary slackness condition is:
Ak +ha) +wl) + wh — B) =0 (11

In our analysis # represents the aliocative inefficiency parameter,
The optimal values of the choice variables (hy, {1 and {7 in our model) are functions
of the levels of exogenous vanables (|, o and #) so that we can wrile:

15 = e, ky, B) (12)
5= ek, BY (13)
By = hi{e, by, B, (14)

If ¥ is the maximym income then:
e, By, BY. I (o, by, BY I3 Ryl B)
= flhy & (e, hy, BY) + (1 — ) FlhS (o by B), Bla, by B))
— wiftor by, B) — wii (o, ke, BY — k(hy + i e, ki, BY) (15)
For [urther discussion, the solution can be grouped into three categories:
(i} 7¥ =g and A =0
(i} 7% = myand & =0
(i} =% < my.
It may be noted that the “working capital constraint™ is binding for the second cate-

gory of farmers while jt is not for the first category, For the last category, the level of
maximised income lies well below the subsistence level.
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Taking total differential of the optimum income 7* (assuming that iy and o are
fixed), it can be shown that:

dn* Al of 35*[ af }
_— = — W
dB ~ 3B [a:* 3B a5
Bk af ok
i s —_
* 3B [( s ah;]
aly Al Ak ok
= — 1
“[33+"33 333%] e

Now, for the first category it is evident that:
dr*
dB
For the second category of farmers, since A = 0 we have:
ﬁ+ultl£—f ~BhS ok ] _
oB 3B ~ 3B ah3

=0.

Ehy +h3) +wlf + wll = B = [w

Hence:
dmr*

dB
The above result indicates that if the working capital constraint is not binding, optimum
profit rises with rise in the amount of family resource B. If the optimum income function
n*{B} is continuous, there will exist a critical value of B, say B above which the
working capilal constraint is not binding.” Further, if we assume p be a relatively
small level of income, there will exist another critical value of B, say By (which is less
than B} such that:

= 0.

H*{B]I = T.

The above results are formally surmmarized in the following proposition.”

PROPOSITION 1. The solution to (5} accommodutes three different size-classes of
Jarmers separated by two critical values of B, namely, By, Ba. They are
(I} Small Tenants (0 < B < B})
(Ily Medium Sized Owner-cum-Tenants (B] = B = Ba)
(I} Large Owner-cum-Tenants (B = B2).

The above proposition is an extension of the Eswaran and Kotwal {1989) specification,”

" We have already assumed thal & and #ty are fixed.
% This proposition is valid Lor a very general case whene £ = 0 and A2 = 0. However, il can be easily
extended in the cases of pure owners and pure tnants.
% An interesting corollary o the sbove result ocowrs if we allow the crop-share w (0 vary along with the
resouzce B, In that case we gel:
ilbg BY ARy ok ait Y BhY Ak
dn* =\ w—t w2 2 B+ {a|w—L + 2
[ ag 3B T IR ah;] H“ 5 Tt 3
Clearly il A = 0,dx* = — f(h%, 3}de. Broadly speaking, we can argoe thar for the large farmers, oplimum
profit declines if both the crop-shure und family resources rise. However if » = 0, then the sign of dr*
becomes ambiguous. In fact, we can argue that in this case the behaviour of medivm and smal] farmers would

}—f{hg.fgj dur,




70 KEIG ECONOMIC STUDIES

In their model various types of activities become optimal at different levels of capital.
We, on the other hand, have been able to rank farmers according to the size of their
family resources and owned land in the sensc that there exist considerable differences
among farmers belonging o different size categories. Tn other words, it provides a
stromg theoretical support to the empirical classification of farmers among various size-
classes of holdings.

It is now pertinent to study the behaviour of these three categories of farmers with
regard (o their employment of labour as also their tendency o introduce land improve-
ment measures in agriculture, If we consider the class of small tenants (7% < my) only,
we note that for them, there seems to be a very little requirement of working capital.
Hence from (2} it is clear that this category of farmers is largely landless having small
amount of family resources 8. Moreover, by conditions stated in (7) and (8) {ie, 2 = 0
and hence € = 1), the incidence of undercmployment of hired labour is in existence
in this farm size category. In fact, these fartmers are at the brink of survival and their
economic condition is extremely weak.

We now consider the medium-sized farmers for whom 7* > mg and 2 = 0. Their
equilibrium labour employment conditions are:

af thy, !l
ity

_ﬂf(fl_;._ I3} _ 1 +_}.w‘ i
diz l —

If a medium-sized farmer is larpely tenant (1, = 0). the conditions boil down to
aftha ) 1+24
M F—a

In this case, a farmer can become efficient if the landlord can choose a value of o in the
close neighbourhood of —A. But since it is normally assumed that o = 0, it is difficult
to sustain this resull.

Lastly, in the case of large farmers we have A = 0 and v* = mg. The labour employ-
ment conditions are then

(19)

af (hy, 11)
e = }{!

(200
al
i:l__ﬁhg_. {2) W an
ala
Thus, when #s = 0, 2 '[;-‘;,'I‘“:' = 1, the owner farmers belonging to the larger farm

size proups become always efficient. For the larger farmers with a greater bargaining

_ S At e w
be strikingly different. For the medium farmers, the expressions L, =2, =& seem 1o be non-pasitive.
Hence for them & rise in landlord's crop share o outweighs the benelis of the rise in family resources 8 and
lowers their income, For the small farmers, on the other hand, the position is slightly different. Being al the
brink of survival, they cannot afford 10 lower their income. They may thus be foreed w increase the intensity
of input use 50 as to counteract the fall in income initiated by a risc in landiord’s crop-sharc, This has been
cmpirically ohserved in Lbe underdeveloped countries swch as India (Rudra, 1992, Chattopudhyay, 1983).
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capacity i.e., when @ — 0, labour may be efficiently vsed, even if they are tenant
cultivators i.e., if A, = 0.

In a similar way, we can analyse the land maintenance pattern of the farmers of
various size-groups in terms of the nature of equilibrivm of the maintenance cost. For
the small farmers, (i.e., T* < mp) it follows from condition (9) that they are inefficient
im 0 far as the maintenanee of land is concerned. In case of medium-sized farmers Le.,
when 4 > Oand 7% > my, it is evident again from the equilibrinm condition stated in
{9}, that the farmers cannot maintain land efficiently.

For large farmers (A = 0, #™ = mp} the corresponding condition is:

aftha, ) 1 Ok(hy + h)
dhy 1l —u Ak ’

Given the greater bargaining power of this category of farmers that is, @ — 0, the
maintenance of leased-in-land is conducted efficiently.

It is now possible Lo study certain comparative statics using the categorization dis-
cussed above. There has been a debate in the context of Indian agriculture that prof-
itability tends to rise upto a certain level with average size of holding and then remains
constant (Sen 1962). In the following proposition we provide a rigorous support to such
empirically observed phenomena.

Diagram 1 shows the relationship between level of family resources (B) and level of
income {7} of the farmers. It is seen from the diagram that as B rises, 7* also goes
up. However, when 8 rises to B2, m* does not rise further. Assuming that mp is the
line of “subsistence constraint” which is independent of B, =" intersects the curve = *
at B level of resources. Thus, the three categories of farmers defined in Proposition 1
can be clearly identified from this diagram. The farmers possessing resources below B
are small farmers, those with resources between B and B; are medium farmers and the
farmers having resources greater than 82 are large farmers.

n*
(&
;
2
Ho
1] B Ba B

LEVEL OF FAMILY RESQOURCES

Diggram 1. Showing Calegories of Farmers by Level of Rescurces and Income.
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The results presented in Diagram 1 are formally summarized in the following propo-
sition.

FrROPOSITION 2. Profitabilify tends to increase with increase in resource B over
all the size-classes upto the level of By, For further increase in family resource, prof-
iterbifity remainy constand,

A major cawse for such behaviour of profitability may be identified in terms of some
constraints {such as the working capital constrant that is necessary to meet the mainte-
nance cost of land) that the farmer faces when he tries to maximize his income. A small
farmer has no strong asset base. His income from land can barely meet his subsisience
requirement, Naturally, he has only scope for increasing his profitability if the amount
of his operational holding rises. A medium farmer is stifled with the absence of suffi-
cient amount of working capital to carry on production efficiently. In his case too, the
profitability can nse if he can increase the amount of cultivated land. A large farmer
can, however, reach the maximum level of profitability, given the prevalent asset base.
Thus it may be conjectured that the medium and large farmers are the only two classes
of cultivators in the agrarian structure who are better equipped to reap the benefits of
land improvement measures. This, once again, shows the relative helplessness of the
small owners/tenants.

3. CONCLUSION

Our analysis shows that there exists a considerable degree of differences between the
efficiency and land maintenance pattern among the various categories of farmers. 1t thus
makes no sense to speak of “tenancy efficiency”™ 1n an adhoc manner. However, among
all the categories of farmers those in the category of the “large owner-cum-tenant” seem
to be the most efficient and technologically more advanced. To maintain their efficiency
level they intensively use farm resources and whenever necessary they angment their
land size by taking recourse (o reverse tenancy.'” They hold the key to the power in the
rural society. The small tenants, on the other hand, live barely at the level of subsistence.
They possess very little land or productive resources and often remain at the mercy of
the large land owners.
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