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INCENTIVES AND RISK-SHARING IN SHARECROPPING®

by
Joseph E. Stiglitz

At least from the time of Ricardo, economists have begun their in-
vestigations of how competitive markets work, how wages, rents, and prices
are determined, by a detailed examination of agriculture. Even today,
agriculture is taken as the paradigm--and perhaps almost the only important
example~-o0f a truly competitive market (or at leagt this was the case until
the widespread government interventiom in thig market), For a number of
years, I have been concerned with how competitive markets handle risk taking,
and how risk affects real resource:allocation, Rigks in agriculture are
clearly tremendously important, yet remarkably the traditiomal theoretical
literature hag avoided explicit treatmentl of risk sharing in agricultural
environments. The consequences of this are important, First, it makes
suspect the traditional‘conclusions regarding sharecropping: Is it really
true that sharecropping results in too little supply of labor, because
workers equate their share of output times the (value of the) marginal pro-
ductivity of labor to the marginal disutility of work, whereas Pareto
Optimality requires the {(value of the) marginal productivity of labor be
equal to the marginal disutility of work? Or is it true, as Wicksell asserted,
that there is no distinction between landlords hiring labor or labor renting
land? Second, it leaves unanswered many of the important economic questions:
How is the equilibrium share determined? Why have some economies (in the
past or at present) used one distribution system, other economies used

others?

*The research described in this paper was supported under grants from the
National Science Foundation and from the Ford Foundation. The author is
indebted to G, Heal and G. Hughes for helpful comments.



Our object is to formulate a simple general equilibrium model of
a competitive agricultural economy. (Other general equilibrium models of
competitive economies with uncertainty have been formulated by Arrow [2] and
Debreu [ 9], Diamond [10]), and Stiglitz [14]). Each of these has its serious
limitations in describing the workings of the modern capitalist economy.
(See Stiglitz [15].) The model is of interest not only for extending our
understanding of thege simple economies, but also in gaining some ingight
into the far more complex phenomena of shareholding in modern corporations.
Our focus is on the risk sharing and incentive properties of alternative

digtribution systems.

The analysig ig divided into two parts. 1In the first, the amount
of labor (effort) supplied by an individual is given, and the analysis
focuses on the risk sharing aspects of sharecropping. Among the major

qualitative propositions are the following:

(a) If workers and landlords can both "wix contracts' (i.e. workers can
work for several different landlords and landlords hire workers on
sevéralldifferent Ycontracts" then the economy is productively effi-
cient (the land-labor ratio i1s the same on every plot of land); if

not, the economy may not be productively efficient.

(b) In the former case, there is, in our model, a linear relationship be-
tween the fixed payment a worker recieves (his ‘wages’) and his ghare.

We can thus identify a "price of rigk absorption,”

(c) The mean marginal product of a laborer is greater or less than his mean
income as the worker pays a rent or receives a wage (i@ addition to
some share in the total output). Thus the landlord's income can be
thought of as a payment for "“rent of land” plus a payment for abgorbing
some of the laborers’ proportionate share of rigk. In the case of pure
sharecropping (i.e. no fixed payments to or from workers), the mean

marginal product.is equal to the mean income.

(d) There will be (in our model) a pure wage (rental) system if and only
if landlords (workers) are risk neutral.



(e) If workers cannot mix contracts, more risk averse landlords may have
a smaller number of workers per acre than less risk averse landlords
(so the economy may not be productively efficient). If there are sys-
tematic relationg between gize of farm (wealth of landlord) and the
landlords degree of risk aversion, as one might expect, then there would

be a systematic relation between size of farm and output per acre,

The derivation of further qualitative properties requires the assump-

tions of a "representative' landlord and a "representative' worker.

(f) The worker pays some fixed rent to the landlord (in addition to a share
of the return) or receives a fixed wage (in addition to a "ghare" of
the return) as the worker is less or more rigsk averse than the landlord,
An increase in the variance of the output of the farm increases (decreases)
the share of the crop paid to the landlord as well as the share of mean
income recieved on average by the landlord if the landlord is less (more)
risk averse than the worker. Other qualitative propositions are derived
but have no simple interpretation.

In the second part of the paper, the supply of labor (effort) is
assumed to be variable. If effort can easily (costlessly) be observed,
and quantified, thenthe level of effort ig specified in the contract. It
is shown then that; contrary to the classical proposition, there is not

an undersupply of labor (effort) as a result of a sharecropping system.

On the other hand, if effort (labor supply) cammot be easily observed,
then gharecropping has an important pogitive incentive effect, If the land-
lord were risk neutral, and if there were no incentive effects (as in the
modelg of Part 1), he would absorb all the risk. Here, oﬁ the contrary,
the worker still receives a share of the output. The more resgponsive the
individual is to incentive effects the greater the incentive ghare {and the
greater the rigk he must absorb). On the other hand; whether the worker
receives more or less on average than his mean marginal product depends
solely on whether the elasticity of subgtitution between land and labor

is greater or less than unity.



Although we have not developed a normative framework within which
to evaluate the competitive "incentive' system we are able to establish
the following: (a) in comparing a wage system with a sharecropping system,
there is no presumption in a general equilibrium model that sgharecropping
reduces effort (labor) from what it would have been under a2 wage system
with enforceable contracts; (b) the economy will not be “productively effi-
cient"; there will be differences in output per acre arising because of

differences in the efficacy of incentives among different individuals,

The presence of a third factor (capital) considerably complicates
the analysis; we are able to show, however, that the capital will be general,
be entirely provided either by the landlord or the worker; in the former
case, we argue that there is a greater return to closer supervision,'and
because of the non-convexity associated with supervision, a greater likeli-
hood of using a wage system. This part of the paper closes with some epecu-

lative rematks about alternative incentive schemes.

PART I. Rigk Sharing with Inelastic Labor Supply

1, Basic Model

The economy consists of two groups of individuals, landlords (who

own the land, but do no work) and workers, who own no land.

On each farm, output, Q , 1is a stochagtic constant returns to scale
function of land, T , and labor, L :

Q = g(8)F(L,T) 1.1

where 06 is the "state of nature," (1.1) has two strong implications:

(a) "risk" is independent of inputs, e.g. rainfall affects the crop output
the same way, regardless of what techniques are used to generate that output;
(b) the returns to different farms (laborers) are perfectly correlated.

Much of the literature on the economics of uncertainty has focused on the
role of diversification. Rigk sharing can, however, be treated as an impor-
tant economic phenomena quite apart from risk diversification; the particular

agsumption that we have made is chosen with that in mind.2



Because F 1is homogeneous of degree one, we have
Q/T = g(B)F(L/T, 1) = g(8)£(L) (1.2)
where
£ =1L/T and Eg(8) =1
oz = E(g-l)2 >0,
Ve assume moreover that f is an increasing, concave function of £
£' >0, f"<0, (1.3)

Our primary concern in this section is the determination of the
equilibrium distribution of incowme. We limit ourselves to linear distri-
bution systems, i.e, 1f Yw is the income of the workers and Y. the

income of the landlords (rentiers) then

-9
Yw—L+B (1.4a)
Yr = (1-0)Q - BL (1.4b)
where
o<a<1,

Three special cases should be noted

B =0 the pure sharecropping system
o =10 the wage system: landlords hire labor at a fixed fee
=1 workers rent land at a fixed fee.

There is no reason to expect on a priori grounds that the economy will be
in one of these polar cases. Note that if P < 0, the worker pays the
landlord a fixed fee for the use of the land, and the landlord is entitled,
in addition, to a giveﬂ pefcentage of the croﬁ. B >0 1is the case where

the worker receives a base wage plus "incentive pay."



Our problem then is the competitive determination of ¢ and B,
which determine the distribution of income as well as the distribution -
of risk taking.

The process for the determination of the equilibrium levels of «
and B 1is, in some ways, fundamentally different from that discussed in
the usual competitive models. For there, we have a single price, say the
wage, for allocating a single factor, labor, and another price, rent, for
allocating the other factor, land. Here we have two ‘'prices," "a fixed
fee" and "a share" for allocating land and labor, and rigk, and they are

intertwined in a most complex way.

Moreover, the fixed fee and the share do not; by themselves determine
the value of a contract, since if « > 0 the worker must know how much
land he will be allowed to work, and if @< 1, the landlord must know
how much "labor™ his laborers will supply. In the usual competitive analysis,
physical data, such as the amount of land the worker is to work, plays mo
role in the decision making of the individual; only the price data of the

wage he will receive per hour is of relevance.

In the corresponding‘competitive model without uncertainty there
is, in effect, only one equilibrium condition: at the announced wage,
all firms hire workers up to the point when the wage, w , 1is just equal

to the value of the marginal product. This generates a demand curve for
labor, Ld , and equilibrium requires demand equal supply.

Here, we must have the demand for laborers under each kind of contract
(each specification of O and B ) equal to the supply of laborers for
that contract. Most of our amalysis focuses on the contracts which will
actually be made. TFor a contract to be signed, three conditions must be
satisfied.

Equilibrium Condition (a). Workers cholce among existing contracts. Of

the set of contracts available in the economy, there exists none which

the individual worker prefers to the one which he h3303



Equilibrium Condition (b). Landlords choice among existing contracts.

Of the set of contracts available in the economy, there exists no subsget

which the landlord prefers to the subget which he employs.4

The implicit assumption underlying these two equilibrium conditions
is that there is a reasonable amount of "mobility" of agricultural laborers.
For traditional agricultural environments, this is probably not a very good
assumption. On the other hand, in such societies, variations, for instance,
in attitudes towards risk may not be as important, so that esgentially a
“uniform” contract develops for all workers. In that case, equilibrium
conditions (a) and (b) are of no concern. Moreover, in mogt such societies
today workers have a choice between working for a wage and working on their
farm;, with the resulting "rigk” in the income stream. Different individuals
allocate their time between these alternative “contracts' differently.

Equilibrium Condition (c). Determination of available contracts. Of the
set of utility equivalent contracts--the get of contracts which give the
worker the same level of (expected) utility--the comntract(s) signed must

be the most preferred by the landlord.5

We explicitly assume here that the kinds of contracts offered are

not determined by traditiom, but are determined by economic forces.

The remainder of thisg section is devoted to the elucidation of these
conditions and their implications.

1.1. Choice of Preferred Contract From Given Set of Contracts

All individuals are assumed to be expected utility maximizers. We
shall denote the utility function of workers by Uw and of landlords

{rentiers) by Ur . Workersg are rigk averse (Ug <0). In Part I we
assume that landlords are rigk averse. (U¥ < 0) , and that the sgupply
of labor by a worker is inelastic. Each worker has oune "unit" of labor.

Let us first look at the problem from the point of view of the workers.
Income in any state of nature from a contract which has share o, fixed
payment P per worker, and assigns to the worker an amount of land such
that the labor-land ratio is £, 1is given by



Y () = og(e) L2+ p (1.5)
= g(8)x + B
where
x sg%ﬂ . (1.6)

(1.5) has the important implication that the income stream can be charac~-
terized by two parameters x and P, alone.6 It is easy to see that

for all 9, Y, increases with x and B . Thus all individuals prefer,

at any given B, more 'x" to less "x" and at any given x more "B"
to legss "B" . Denote the function giving the maximum value of B attainable

for any given value of x in the set of available contracts by
B =pBx . (1.7)
Then the worker maximizes

mix EUW[Yw(e)] = EUw[xg(G) + B(x)]

or, if B 1is differentiable,

'
EUwg

EUY,

= -B' (1.8)

Diagrammatically, we can see the nature of the solution if we write
EU_{Y_(®)] = V_(x,B) . (1.9)

Since U 1is a concave function of Y , and Y a linear function of x

and B, V(x,B) 1is a concave function, the indifference curves of which
look as in Figure (1.la). The set of possible contracts is also drawn in
Figdre (1.1a). The nature of this set is one of the objects of this study.
Note that if the function PB(x) 1is convex and if the worker can supply
fractions of his labor to different landlords, then he can attain any point
on the line defined by mag!zyiB(xi) g.t. Eyi =1, 74 >0 as in

73
Figure (l1.1b).
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FIGURE 1l.la

FIGURE 1.1b



Thus, if the worker is allowed to work for more than one landlord,
the contracts along the line ABC will never be signed by risk averse

workers. Only the contracts A and C will be observed.

A perfectly symmetric analysis applies to the landowner. His income,
Yr(ﬁ) ; 1f he signs a contract with gshare @, fixed payment B , and

assigns 4 workers to a unit of land is,
Y (0) = [(1-0)g(@)E(L) - BLIT (1.10)

where T 1is the total land ownership of the landlord. This may be rewritten
Yr(e) = [(ﬁ.%).., x )g(®) - B:llT . (1.10%)

His income depends not only on P and x , but also on £ ,7 The landlord
must chooge not only a contract, {(B,x) , but also the number of such con-
tracts (laborers per acres), Let B(x) = the minimum value of P associated

with any x . He wishes to maximize
max_ EU_[Y_(6)] = EU [((5%)- - x)g . é(x)) m::[ ) (1.11)
{.G,x} o

Again, if B 1is differentiable, he obtains as first order condition58

EU;g .
EUU = -:B“ (13128)
r
- ]
EU <f———§-@l>g = EU'Y_(8) . (1.12b)

It is not so easy to depict diagrammatically the solution to (1.11),
for there are three variasbles involved. But let us assume that we have

gsomehow chogen £ . Then we can write

EUr[Yr(B)} =V_(x;, B; 1)
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where Vr is now a convex function of X and B . Since utility decreases
with x and £, the only contracts which will be signed are those which,
at any value of x , wminimize B . Since workers sign only contracts which,
at any value of x , maximize B , the set of contracts actually signed
must lie along a line, il.e. PB(x) = é(x) . Moreover, by exactly the same
argument as before, if landlords can mix the kinds of contracts they sign,

if B(x) 1is a convex function, such as we have depicted in Figure {1.2b),
they can attain any point on the line AC ., Hence the only contracts they
will sign are A and C .

Propogition I. The set of contracts actually observed must lie along a2
line defined by B = B(x) . I1f labor and landlords can both mix contracts,
the get of contracts that are observed must lie along a straight line, i.e.

p=-ax+b . (1.13)

If workers can mix contractg but landlords canmot, P 3is a concave function
of x ; if landlords mix contracts but workers do mot, P 1g a convex

function of x .
Proposition I has the following immediate

Corollary. There is a linear relationship in the contracts gigned between
mean_and standard deviation (of workers' income).

Defining
b, = EYW =x+ B (1.14)
o, =0,
W
(1.13) can be rewritten
B = POy + b ' (1.15)
W
where
l-a
P = .
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FIGURE 1.2a

B(x)

FIGURE 1,2b
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Note that nowhere in the analysis have we made the usual assumptiong
required for mean variance analysis to be applicable. p is like a price
of "rigk" and indeed we shall show later that if workers and landlordg
treat it as such; the economy will possess the usual optimality properties
associated with the price system.

The agsumption that landlords can sign different kinds of contracts
with different laborers secems a reasonable one; the other assumption required
for the validity of these resultg, that workers can work half their time
with one landlord, half with another, is somewhat more suspect, particularly
in more traditional agricultural environments. The difficulty is that there
is nothing in the assumptions made so far which would seem to warrant a
requirement that a worker work with only one landlord. (That iz, under
the asgsumptions of constant returns to scale; there is no difference between
a worker selling half his time to a landlord to work on a half an acre, or
selling 211 his time to a landlord to work on a whole acre.) The fixed
costs of moving from one landlord to another; the difficulty of making sure
that the laborer is really spending half his time with each of the two
landlords, the suspicion that the worker will allocate more of his "effort"
at certain crucial times to the contract with the greater incentive payoffs
(greater x )9=-a11 important considerations which we have omitted from
our analysis-~provide some explamation of why workers work only with one
landlord.

1.2, Determination of Set Available Contractg: JIdemtical Individuals

We now turn to an examination of equilibrium condition {c), for a
determination of the get of contracts that will be available in the economy.lo
The problem iz seen most clearly in the case of the economy in which all
landlords are identical and in which all workers are identical. In equilibrium,
there will be only one contract observed., How are the competitive values

cf o and B determiﬁed simultaneously?

To answer this question, we introduce the concept of "utility equi-

valent contractg”-=-contracts which yield the same level of expected utility,

u% » to the jth worker:
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£yd

i

w‘jq - Euf, [cz ﬁz@- 2(8) + ﬁ] - EU&[xg +B] . (1.16)

For a given value of Ww we can solve (1.15) for B asza function of x

. B = hl(x; W), (1.17)
with 1
EU'g
h
-gx—=-€-§w£-$_1 as U";_<_0 (1.17a)
azh EU%EUégZ - (EU"Ig)2
-=5= - 5 > 0 (by Schwartz's inequality) (1.17b)
ox (EU')
W
and
oh 1
——===>0, (1.17¢)
BWW EUS

The difference between hj and the function PB(x) introduced earlier
ghould be clear. The latter is simply a description of the set of contracts
available on the market; the former is a kind of "offer curve" of the in-
dividual., 1Indeed (1.17) is just an analytic representation of the (x,8)
indifference curves given in Figure (1.1). While we argued that under certain
conditions, the former had to be linear, the latter is always a concave
function, The offer curve will, of course, differ from individual to in-

dividual and for each individual, it will depend on his level of utility.

Assume that the landlord knew this function, i.e. individuals trade-
offs between '"x" and fixed payments. Then, he would choese that particular
contract which maximized his expected utility, i.e. choosing our units so

the representative landlord has one unit of land, the landlord

maximizes EUr[(Iua)f(l)g - B4 (1.18)

)

subject to the constraint that he be able to obtain workers. If W is
the level of utility that the representative worker can obtain elsewhere,

he can obtain workers provided he offerg them a contract yielding a level
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of expected utility at least equal to W .12 Thus, we replace the simple
price taking assumption of the usual competitive model by a "utility taking"
assumption; the landlord maximizes (1.18) subject to (1.17) where he takes
W, as given. The landlord makes two decigions~-a choice of contract (x,B)

and a "density" decision, £ .

The first order conditions are

a\
"-" = -EU! (: ;j)ﬁ = 0 | (1.19a)

dz EU{_([(f' -x)g - Bl)=0. (1.19b)

Thege can be rewritten as (using (1.17a) . ard (1.15))

gt =_/<_1F_E +°‘f ? -h<1+ 1,) (1.20a)

and
EU'g EU'g
r
W (1.200)
r W

A Mean-Variance Interpretation., The interpretation of the first order con-

ditions may be somewhat clearer in terms of mean-variance analysis. The

mean and standard deviation of the landlord's income are given by

= (1-0)f - fh
(1.21)
0y = (-0,
r
and (using (1.17a) and (1.15))
3, W, _
—— = ¥ v 224 - —
= = ~£(1+h') <0 sp = £ - It 7 (L+h')(E-£'0)
a‘:’Y acY

= - —L = (1- '
5 = £, <0 51 = (-f's, >0 .
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1f workers are risk neutral, 1+h' = 0 , hence increasing O leaves the
mean unchanged but reduces the variance. Thus, O is set at unity, and

2 1is chosen to maximize f; (since Oy ig identically zero), i.e.
r

£' = g; , workers receive on average their mean marginal product. Similarly,
if landlords are risk neutral, they choose & to maximize ?; , so =20,
and again, £ is chosen so that f' = ?; . More generally, however, land-

lords will stop short of maximizing expected output, because as expected
output increases, so does standard deviation. If O 1is given, the choice

of £ is depicted in Figure (1.4)., Increasing £ increases Oy and,
r

up to a point, increases ?; as well.

If L is given, the mean and standard deviation of total output
ig given: The standard deviation of the workers' income plus the gtandard
deviation of the capitalists' income equals the total standard deviation,13
and the mean income of the workers plus the mean income of the landlords
equals the total mean income; thus we can represent the set of possible
allocations by means of a standard Edgeworth Box. Our only question is how
is mean and standard deviation divided between the two groups. To the
landlord, the utility level of the workers is given, and so he faces the
following possibilities: he can give his workers a wage of w= h(Q;W)
and absorb all the risk himself, or by increasing the share, he can increase
the mean he gives the workers but decrease the standard deviation along

the indifference curve WW .

Obviously, the landlord choose a point where his iﬁdifference curve
is tangent to that of the workers. If this point of tangency occurs along
the diagonal, it means that there is a pure sharecropping system, i.e. mean
and standard deviation are shared proportionately; if we have a corner
gsolution along the lower horizontal axis, it means that we have a pure
wage system, and if along the upper horizontal axis, it means we have a

pure rental system.
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Choice of £ given «
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FIGURE 1.4b. Pure Sharecropping
Choice of {a, B} (given £ )
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Further TImplicatjong of First Order Conditions. To see in more detail
the nature of the equilibrium, first we note that if U; <0, U; <0,

EUg/EU. <1 as <1, and EU/g/EU; <1 as Q20, so that if both
groups are risk averse, we will never have a pure wage or rentals system.

We have thus establisghed

Propogition 2. A pure wage or pure rentals svstem will occur if and only
if workers or landlords are risk neutral. The rigk neutral group absorbs

all the rigk, and the whole economy acts ag if there were no uncertainty

with factors on average receiving their mesn marginal products.

The exigtence of pure rental and wage systems requires introducing

other factors not yet taken into account in the model.
Secondly, from (l.l7a), we have -h' <1 unless14 Ug =0 or

a=0 or g(8) identically 1. Hence from (1.20a) we obtain

Proposition 3. If both workers and landlords are risk averge, then if

workers receive a gha.rel plug fixed fee contract, they are hired to the
point where their mean warginal product is legs than their average income,

and by symmetry if landlords receive a ghare plug a fixed fee, then laborers

are hired to a point where their mean marginal product ig greater than
their average income. The amount =-h(l + 1/h') is like a "rigk premium."

The difficult question is the determination of whether B Z 0o,
i.e, whether laborers take more or less than their proportionate share
of the risk. The answer clearly depends on the degrees of;risk aversion
and incomes of the two groups; there are no general theorems to be had.
What we can do, however, is to ascertain, on the basis of reagonable values
of the "parameters" the likely sign of B , and to determine how P changes
_ with certain changes in the economy,

We assume both groups have constant elasticity utility functioms,
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ﬁ >"" 0 as >"’ 'n -
< TL” < T

Propogition 4. The group which is relatively risk averse assumeg less than
its proportion of the rigk. The proof is presented in the appendix.

Determination of & and B for Small Variances. Explicit expressions for

the equilibrium values of the relevant variables can be derived if we assume

the variance of g 1is small. We can then make the following approximations

EU'e
2
1 - -—J%-fx A X0 = &0
EU., nw Y% g
EU'g
r” . - f-4x) 2
1 - T A_(f - fx)c° = 1) 7 o,

where A = -U"/U' , M= (U'/U')Y are the measures of absolute and relative

risk aversion, Thus from our equilibrium conditions (1.20b) we obtain

(after some manipulation)

(1.22)
o[nw (i- ot)'ﬂt
which may be alternatively written as

A Y Y NS, +sn T, " ’
W wr r wr r
~—+ A, A + A Y =t
. r w Y rr S S

w W r

where 8. = landlord's ghare of (mean) national income and 8, = worker's

share of (wmean) national income. From (1.20a) we obtain

OGNS, - AN SN0

7 -s) = (1.24)
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(where ¥ = £'£/f) from which it is clear that shares approach "average
marginal productivity shares" as o; =0 or as ﬂw - ﬂr . We can thus

7(1&?:z-fi?i1:)“wt) (1.24")

(1.22) and (1.24) have one further important implication: although

approximate

when cz =0, a is indeterminate (all contracts are "equivalent"), as

o? -0,
: /L=y
ﬂ:r nr = o (1,25a)
. and
AN, - N) g
Egz.ﬂ y - o = A ¥ ﬂrr =57 - (1.25b)

(1.25) algo makes clear that we approach a pure wage system (& = 0) if
“r is small (relative to ﬂw ) and a pure rental system (O = 1) as

ﬂw is small (relative to ﬂr ).

We wish to solve now for @ and £ explicitly in terms of the

parameters of the problem:

y(ig) _”Wz)

SN, <“w R .1__z>

| 7(1‘7)(: j) N
%“7'0‘* T‘r “W - T‘wr 0'2
(:J;.+ ,_£Z) M, (1-7) + 70 8

Thus, if T =2, N =12, 7=2/3, and c: =1/2, o =1/3,

(1.26)

*

Sw=1/2, a=1/6&
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Comparative Statics. We now analyze the effect of changes in rigk, in
labor capital ratios, and on technical progress on the equilibrium of the
system. In addition to the assumptions made in the previous analysis of
small variance, we now assume constant relative risk aversion. We focus

our remarks on the case where ﬂw > ﬂr (so B >0 ); the other case follows
symmetrically.

(a) Changes in Risgk (oz)
From (1.24)-(1,26) it is clear that

Propogition 5a. An increase in rigk lowers (raises) @, lowers (raises)
SW and may raise or lower B if B > (<) 0. B is lowered (raiged) when

y>1/2 and B> ()0,

(b) Effects of Changesg in the Labor-Lapnd Ratio.

For simplicity, we focus on the effects on (0%, B*) , the limiting
value of the distribution parameters. Straightforward calculations establisgh

ao _ WL

af = 750 as mZ1
(M, (A=y) + N _7)" ~

where m = elasticity of substitution = =f'(f - Af')/£4£" .

The percentage of worKer's income recéived as fixed payments 5/?; 2
is given by

glz . M. _ e,
B @, - 1) - T - 1)

80
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The actual change in P is more complicated, because when £ in-

creases, §; falls, so even if B/§; increases, P mway actually fall:

8B~ - ¥, - o,

M
=) g A"
w4 U™ Ao,

Note that dB/d4 <0 if m =1 ; but that if w 1s sufficiently small,
even though total mean wage payments are decreasing, the fixed part is
increasing. Alternatively, if y < 1/2 (and ﬂw > ﬂr ) , then regardless
of the value of w, dB/df <0 . We thus have

Propogition 5b. 1f the variance is small, an increage in the labor-land

ratio increases (decreages) O and increages (decreaseg) the proportion

of workers' income received in the form of fixed payments, and increasesg
QI WOrxexrs, e 1€ LXec paym and_iucregdseg

(decreapeg) the ghare of (mean) national income recieved by workers if the

elasticity of gubgtitution is greater (legs) than unity.

That is, as the workers become relatively better (worse) off, even
though the degree of relative risk aversion is constant, the workers absorb
proportionately more (less) of the rigk although at the same time the pro-

portion of their income received in fixed payments also increases (decreases).

(¢) Technical Change

Consider the more general production function
Q = F(MTIL, w(T)T)

where A is the rate of laborer augmentation and u is the rate of land

augmentation. Then

* '
L dB° _ A £5r a Hicks neutral change (when A'/A = u'/u)

_ A, ap¥
iy + BdZ for a Harrod neutral change

B*
~ "iz for a pure land augmenting inventionm.
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Propogition Sc. o* increages or decreases as technical change is land

or labor saving in the Hicksian gense. £ increases for a Hicks neutral

change, but may increase or decrease in other cases.

1.2, Diverge Individuals: Both Landlords and Workers Mix Contracts

Egssentially -all the results of the preceding sub-section can be

extended in a straightforward manner to the case where there are diverse

individuals if both workers and landlords can mix contracts.

We argued in Section 1.1 that if both landlords and workers can 'mix"

'contracts, the set of contracts (x,B) must lie along the straight line
defined by (1.13). Although not all points on the line are available in

the form of a single contract, by mixing contracts, the individual can get

any point15 along the line,

Thus the jth landlord (who owns '1‘j units of land)

maximizes EUI[ (£ - x4)g ~ bl + axf)T ]

x, 4 r
80
[ N
EUi (-2g + at)yrd = 0
i’ i
EU, [(£' - x)g - B)T'] =0
or
gl
g B
3- =a® iy for all j
EU
r
or

f' = bfa for all j .

We have thus established

(1.27)

(1.28)

(1.29)

Pfopq§$tion 6. The economy is productivély efficient, i.e, all landlords

uge the same land/labor ratioc.
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From (1.8), (1.13), and (1.23) we obtain

1 ¥
A EUl ¢
jl =8 = jl (10308)
EU; EU,
[}
_ Ev)
£l =Y -B(1- 5 . (1.30b)
EUw 4

Equations (1.30) are identical to equations (1.20) and it is thus apparent
that Propositions 2 and 3 apply here without modification.

The determination of the equilibrium values of b and a can be
shown diagrammatically in Figure 1.5, using the Edgeworth-Bowley Box in-
troduced earlier. Since in equilibrium, the labor/land ratic . must be the
same on every farm, it must be the same as the aggregate labor land ratio.
This determines the mean and standard deviation of income. We assume there
are two groups of equal size of laborers and one kind of landlord. Thus
the point chogen by the landlord (E) must lie halfway between the points
chogen by the two groups of workers (E' and E") .

A higher value of a wouldls;increase the landlord’s demand for
“risky" contracts, but decreases the supply of risky comntracts by both
groups of workers as illustrated in Figure 1.5. Hence, it is not an equi-
librium.,

1f there are only a limited number of contracts (say becauge there
are only two kinds of workers), differences in attitudés towards risk by
landlords are reflected not in the contract they sign witl any particular
individual, but in the mix of individuals they have on the farm., This
is illustrated in Figure 1.6. The large landlord can '"mix" workers with
different risk attitudes. Although under our assumptions, there is no
rigk diversification from mi;ing, since the returns to each plot of land
(each farmer) are perfectly correlated, this "mixiﬂé" allows, in effect,
workers with different risk attitudes to "trade" risks with one another
through the intermediation of the landlord.



-
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1,3. Diverge Individuals: Workers Cannot Mix Contrgéts

The more interesting--and perhaps realistic--case is where workers
cannot mix contracts. Then, as we argued in Section 1, the set of contracts

available to the landlord could be described by
B =B8(x) with B'<0, B">0.,

The first order conditions for the landlords maximization can then

be written as

jl
EUr g _ ' __ii__
jl --B =fl_x‘.‘
EU
Thus
g-&— EEH < >
x B‘Zf" >0 as B0
£4s
:é TTalx A 20 if B0,
ax 1L (1-7) + 1

where 7 = f'L/f = ghare of labor in the absence of uncertainty. If B >0,
d4/d may be of either sign. Since less risk averse landlords choose

contracts with a high B, and a lower x , we have establighed:

Proposition 7. The presence of even a perfect rentalg market for land-~
in the absence of a perfect rigk market--will not necessarily lead to pro-

ductive efficiency for the economy. The more risk averse landlords who

are less risk averse than their workers (so B > 0 ) have fewer workers

per acre. The more rigk averse landlords who are more risk averse than

their workers (go B < 0 ) have more workerg per acre, and their workers

receive a larger share . Note, however, that all landlords signing a
particular contract {B,xJ , employ the same land/labor ratio.17

Proposition 7 may provide part of the explanation of the phenomena,
noted in a number of L.D.C.'s, that there are sizeable variations in output

per acre on different farms,18 and if, as we might expect, risk aversion
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is systematically related to the wealth of the landlord (the size of his
farm), we would expect output per acre to vary systematically with the

size of farm.

There is, in these circumstances, an incentive for the creation of
a "stock market” for farmgs. If there were a “stock market," in which dif-
ferent landlords could buy shares in each others farms in equilibrium the
value of an acre would have to be the same regardless of the contract signed;
hence the price of a "share" is the same regardless of the farm. We wish
to know, will the introduction of this stock market regult in production

efficiency.

We are primarily interested in this question not for its implications
for agricultural policy--with the exception of a few large American farms,
share in farms are not generally traded, probably because of the high 'costs
of information' which we have not taken into account here=--but for its possible
relevance to the "shares market" in modern capitalist economies. There
has been some controversy over whether a stock market (without the full set
of Arrow-Debreu securitieg) will in general lead to the correct investment
decisions being made. In the particular model presénted here, we shall now
establish that. '

Propogition 8. The economy will be productively efficient with a stock
market--even though workers cannot gsell ghares in their own 'wage" income.

To see this, we must rewrite the income equations for landlords:

th

Let wj be the jth farmer's ownership share on the i~ .- farm. For

simplicity, we assume all farms are of the same gize. Theﬂ

h - J.
Y, = mi(f(zi)(l - )8 sizi) s }j»i 1

th

where {li, @, Bi] is the "contract" signed by the i farm with its

laborers.l9 Hence, expected utility maximization results in

'3
EU,8 Byl
T - o )ECA)

S all j and 1 (for which 0 < wi < 1) {1.31)
EU
T
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r

If wl =0 s

1
] _ )
EU [ (1 - ai)f(zi)g - Bizi] <0 (1.31a)

and if w; =1

[Ty

lj .
EU"T(1 = 0,)E(4;)g - B2,V >0 . (1.31b)

Hence, it is clear for an "interior solution"

, .
]
EU g
Bz-(x-f_(j!a<r'j .
EUr
1 1
From (1.31) we can egtablish that EU jg/EU i must be the same

regardless of j . If two individuals held shares in the same farm, this
would follow immediately from (1.31). On the other hand, assume, for instance,

that no individual held shares in both farm 1 and 2. Label an individual

owvning shares in 1 with superscript 1, and similarly for farm 2, Then

1
1
By 4y S E B4y
(1 - Qb)f(ﬁz) = EUll = - al)f(ﬂl)
and
12
Blzl EUr g . B2£2

A - aE) 2 go 2~ (- opE0y)

from which it immediately follows that

[}
h
e, Pl all 1 and §
(1 - o&)f(zi)

T
EU J
r

It is easy to show then that the only contracts signed will entail

' '
Euwkg EUrjg

=g = ] = ' all j, k
EU k EU ]
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i,e, P is a linear function of x --and hence as before the economy
will be efficientozo

Although we have argued that in the absence of a stock market, the
economy need not be productively efficient, it can be shown that there
exists a competitive equilibrium which is productively efficient. Consider
the stock market equilibrium. Recall that

. e d - -
Y, = Eh)i[(fi xi)g Bil] .

But the same equilibrium could have been obtained if the farmer took his
own plot of land and divided it up in proportions given by {wi] for each
of which he hired laborers with the appropriate contract .zoa(This follows
from our assumption of constant returng to scale; if there were any in-

divigibilities, this would not be possible.)

I had originally thought that when the economy was productively
efficient, there would be incentives for 'mergers," for a new farm to
“integrate" the farms which previously had been owned by farmers with dif-
ferent rigk attitudes. This does not in fact turn out to be the case--

unless the merged farm can issue financial instruments other than safe

bonds and common shares.

1.4, Choice of Techniques and Crops

Until now, we have assumed that the only decigions that the landlord
has to make are (a) the land labor ratio he uses and (b) the kind of con-
tracts he signs. There are, of course, a number of other decisions to be
made: what crop to grow, irrigation techniques, fertilization techniques,
etc. A number of considerations are involved in making these decisions:
the pattern of allocation of labor over the year, required levels of fixed
investment, and, in an economy in which there is only limited trading of
commoéities, the diversity of food in the diet. As Boserup has argued some
crops and techniques seem more suited for low density situations, others
for high densities. But for our purposes, we are concerned primarily with
the implications that these choices have for the pattern of returns across

the states of nature.
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We no longer will assume, in other words, that g(®) is given,
Indeed, we will not even assume that there is '"multiplicative uncertainty.™
The interest in this question arises in part from the fact that in other
models without a full set of risk markets which analyze the problem of choice
of technique, where there is not multiplicative uncertainty, the choices
are not Pareto Optimal. (See Stiglitz [14] and Jensen and Long [11]}.)

Here on the contrary, we shall be able to establish that,

Propogition 9. I1f workerg and landlords can both mix contracts, then the

choice of techniques will be Pareto Optimal.

Both for purposes of simplicity and to make our analysis directly
comparable to earlier models referred to above, we shall employ in this
section mean variance analysis. We shall assume that both landlords and
workers evaluate alternative income patterns in terms of their means and

standard deviations

EU_ = U (s, o.) (1.32a)
EU, = U (b, O.) (1.32b)

where ur(uw) is the mean income of the landlord (worker) and
or(qw) is its standard deviationm,

We shall assume that the mean and standard deviation of the output
of a worker is a function of the land-labor ratio, 4 , and the choice of

technique, which we shall denote simply by k .

b= (k)

o =oc(Lk) .

For gimplicity assuming there is a single landlord, but gseveral kinds
of 1a‘bor,21 which we denote by subscript i ;

Hy

== Lull, ko L1 - o) - B Lo
T i 1M i 17471 (1.33)

=L ully, ko by - “wi£1
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5 = E j3(1 - ai)cij(!.i, zj, kys kj)(l - aj))cpiqajzizj (1.34)

where Py is the percentage of land allocated to the ith type labor

h and jth

kinds of workers, assumed to be a function only of Li , A
k and k, .
h|

11 is the covariance between output (per man) of 1"
j)
i,
Similarly,

cwi = oicii(ji’ ki) .

The problem of the competitive farm is to

Max u(s_, o)
{zi’ki’q,i’ l-’*wi:cw } T
i

subject to (1.15).
The problem of Pareto Optimality may be written

. Up., <)
{”zil ki} (Pi! p‘wi, cwj_ £ £

subject to U_(un_ , O_) = U .
LA P A vy

If we form the corresponding lagrangians,

W = e, o) + h(pcwi +b - u.wi)

and
~»

YU = U, o)+ T ki(Uwi - Uw(uwi, Gwi))
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we obtain the same expressions for the derivatives with respect to k, £, and
¢ (since neither involve the constraintg). Thus any differences must arise
in one of the following expressions:

- 14} U
ETS T A=0 %, % +pA=0 (1.34a)
i i i i
U ou
A ay W f - 14 w
3W _ 'r 2 i_ U r . % i_
i i i i i i

go from (1l.34a) and (1.34b) we obtain, respectively

aur/auwi
TN
Y Wi

U /3 U/
r ey Wy

ETE = ETVE- S
1. "¢ 09y

The two are equivalent 1f

auw / au.w

N N

P 3 73,
i i

which will be true if workers choose the contract which maximizes utility,

The agsumption about the ability of both landlords ;nd workers to
mix contracts 1s essential here; for it is this which ensures the linearity
of the relationship between mean and standard deviations of contracts offered
to workers. If this assumption is not satisfied, we already noted that the
economy may not be productively efficient; different farms will have different

labor-land ratios. Here we note an additional complication.
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In the previous sectionsg the factors "land" and "labor" played a
perfectly symmetrical role in the analysis. This may no longer be true
when, as returns to different plots of land and different workers are not
perfectly correlated and workers and/or landlords cannot mix contracts,

The question may be put as follows: assume each worker makes the decision
of the choice of technique. He may "negotiaté" with the landlord about
wvhich crops to grow, etc., but in the negotiations, the landlord takes
as given his contracts with all other workers. Will the equilibrium which
emerges be the same as that which would arige if the landlord made all the
decisions? The answer is not necessarily. (For an example of the misallo-

cation resulting from failure to "coordinate,' see Stiglitz [13].)

PART II. Elastic Labor Supply

In the traditional literature, share cropping arrangements have been
criticized in terms of their incentive effects on the supply of labor.
In the previous analysis, we focused on the rigk sharing aspects of share~
cropping, and explicitly agsumed that the labor supply was inelastic. Onm
the other hand, there is a fundamental objection to the usual analyses of
gharecropping: they fail to take account of the original motivations in
using a sharecropping arrangement rather than a wage or rental gystem.
Thug, if the motivation is rigk sharing, as we have described it in the
previous sections, then in general, the average income received by a worker
will not be equal to his marginal product; an analysis of the “afficlency"
of the sharecropping system must explicitly take into account the attitudes
towards risk of the workers and landlords, and how this affects their be-
havior., Clearly, a full analysis of a sharecropping economy must take into
account both incentive rigk-sharing effects, and that we propose to do in
the next two sections. 1In Section 2 we assume that contracts specify precisely
the amount of labor to be provided and that they are enforceable without
cost, while in Section 3, we examine the other polar case where the contact

makes no specification concerning the labor to be supplied by the worker.
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2. Enforecable Contractg

The landlord is interested in the amount of labor that will be supplied
to any piece of land; he ig not particularly interested in the number of
laborers on a pilece of land, Thus, contracts between landlords and their
laborers will specify the amount of labor that a worker is to provide.

(But this in itself jis not sufficient to guarantee that the correct optimality
conditions will be satisfied.)

Thus, there are two decisions of the worker: what kind of contract
is he to sign, and how much labor will he supply. A contract, recall, is
specified by an assignment of labor per acre, 4, a fixed fee, B, and
a share, O . We assume laborers can "mix contracts." Hence, as we argued
above, in equilibrium, the labor (mot however laborers) per acre ig the same
for all acres, and so can be taken as given by the worker; and we can take

the fixed fee to be a linear function of the ghare

Thus the workers maximization problem is to
Max V(L) + EUW[(xg + BIL) (2.2)

{1}

where we have assumed for simplicity that workers have an additive utility
function and V' <0, V"< 0 . Substituting (2.1) into (2.2) we obtain

max V(L) + EUW{(x(g-a) + )L} . 2.2%)

The first order conditions are thus

V' + EU‘;{@ g‘ + E} =D - (2.3a)
EU'(g-a) =0 , : (2.3b)

The second condition is just another form of the familiar condition we

have already discussed above [equation (1.,8)]. Here our concern ig with (2.3a).
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af (4)

58 + B 1is just the return per unit of labor. (2.3a) says that the

marginal disutility of labor should be just equal to the expected marginal
utility of the income we receive as a result,

To compare this with the optimal allocation, we consider a "command"
economy in which the same risgk sharing possibilities exist but in which the
decigion of the supply of labor is made centrally., Then, if all workers
are identical and landlords are identical (the general case follows along

identical lines, but is slightly more complicated notationally) we wigh to
Max EUr[(l-a)f(L)g - BL) (2.4)
subject to the constréint that
V(L) + EU_[af(L)g + BL] = T (2.5)

where we have normalized the supply of land at unity. We then obtain as
first order conditions

EU;g = vEU$g (2.6a)
' . '
EU! = VEU! (2.6b)
EU;[(l-a)f'g - B] + vEu;(af'g + B+ w' =0 (2.6¢)

where v 1is the lagrange multiplier associated with the constraint (2.5).
Using (2.6a) and (2.6b), we can rewrite the condition (2.6¢) as
V' + EU'gf’ = 0,
W

This should be contrasted with (2.3a), which may be rewritten, using (1.20a)
and (2.3b), to read

' - et
V' = EUgE' =0

i.e, the competitive supply of labor is optimal. The divergences between
expected marginal products of labor and the marginal disutility of labor
are just thoge which are '"optimal' given the attitudes towards risk of the
two groups. We have thus established
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Proposition 10. If labor ig elastically gupplied, and coptracts are en-
forceable without cosgt, landlords will specify the amount of labor to be
supplied by the sharecropper in the sharecropping contract and, if both
landlords and workers can mix contracts, the equilibrium will be Pareto
Optimal.

3. Incentive Effects

3.1. The Bagic Model

It ig curious that economists, in discussing the misallocation of
regources resulting from a sharecropping arrangement, have focused on the
undersupply of labor ('megative incentive™) in the sharecropping system,
while business&én talk about the positive incentive effects of ''sharing"
arrangements (é.g. commissions) as one of their major advantages. The
reason for the discrepancy lies in the economists' conventional gimplifi-
cations of the production processes. There is & "book of blueprints,”

(a recipe book) with a simple set of imstructions on how to combine two
homogeneous factors to produce the maximum output. There are no unexpected
circumstances, no contingencies in the "field" to be taken account of, and
no difficulty in ascertaining whether a given individual has followed the
instructiong in the book of blueprints, The "contract" between the worker
and the employer specifies that the worker will follow the appropriate page
in the book for blueprints, and if he fails to do so, he receives nc com-
pensation., For some purposes, this is a useful gimplification; for others
--and in particular for the purpose of understanding the nature of the

contract signed between landlord and worker=--it is not.

To describe the input provided by a laborer, we must not only know
the number of hours he works, but also what we shall loosely call, the
"effort'" of the individual, As difficult as it may be to ascertain the
former {(in an agricultural situation), it is even more difficult to ascertain
the latter. “Effort" effects the output in a number of ways:  first, and
most obvious, is the pace at which.an individual works, say the number of
weedg removed per hour. If this were the only congideration, we could simply

measure labor supplied by the corresponding output (a pilece work gystem)
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and not by the hour, Secondly, there is the thoroughnegs; say the complete-
ness with which a given acre is weeded. Two individuals may pick the same

- number of weeds per hour, but one picks the most cobvious weeds in a two

acre plot, while the other picks all the weeds in a one acre plot. The
point of course is that there are different costs associated with picking
different weeds,‘and that is one of the reasons that pay camnot be simply
proportional to the number of weeds picked. But it is difficult except

by very close supervision to ascertain the cost associated with each weed.
Thirdly, there is the efficiency of the individual, which is equivalent to
the individual equating the marginal cost of a weed picked on each plot

of land.22 This is even more difficult to ascertain than the thoroughness.
Fourthly, there is the efficiency of decision making under uncertainty:

if it rains right before harvest, will the farmer wmake the "correct" decigion
about revising plans about harvesting and carry those plans out. Presumably,
if all the possible contingencies, e.g. all the posgible sequences of rainm,
sun, and vigitations by insects and disease were spelled out in the "book

of blueprints” this would not be a factor. In fact, however, only a few

of the possible contingencies can be gimply described, and the appripriate
courses of action to take specified. Finally, there is the inventiveness

of the individual: as he picks weeds, he may develop more éfficient and
better ways of doing it. These "inventions" may be specific to the specific
circumstances of the given farm, and therefore are not likely to be discussed
except in very broad terms in any general treatment of weeding. This list
of '"qualities" associated with labor is not meant to be exhaustive. One

of the very important considerations when a third factor, such as capital,

is present, is the care which the worker takes of the capital supplies by

the landlord.22a

A contract, accordingly, may not only specify the hours of labor
to be provided, but also something about the effort required of the individual,
the 'degree of "control' over the day to day decisions that are to rest in
his hands and the amount of supervision (direction) he will receive from
managers. There is also an implicit or explicit penalty-rewards function.
A piece work wage and a commission for sales beyond a certain level are

examples of rewards; being fired is an example of a penalty,
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Contracts clearly vary in preciseness with which the labor inputs
(effort) required of the worker are specified, and in the extent and manner
in which those terms are enforced. In this section we congider the polar
case to that analyzed in the previous one: there we implicitly assumed that
the contract specified everything, here we assume that the contract specifies
nothing concerning the amount (quality) of labor to be provided.23 The
reward to greater effort is thus provided by his share of the output (@) .
Both models are polar cases, but given the complexity of completely specifying
(and enforcing) the labor inputs, as we have described them above, it may
be argued that the model of this section is the better approximation to
reality,

We assume the landlord ig risk neutral, but that the worker is not.24

Without incentive effects, the landlord would abgorb all the risk; workers
would all face a pure wage contract. We can show now, however, that there
will still be some gharecropping (i.e., O >0 ).

We return to our sgimpler model in which all individuals are identical.

The workers utility function is of the form,zs’26

U= EU[YW] + V(e) ' (3.1)

vhere V' < 0 is the marginal disutility from an increment in "e" "effort"
or “effective labor supply per individual." 1If this worker faces a contract
(o,B,2) he chooses e to maximize U . Now £ refers to the density of
workers., An increase in e increases Q, so if > 0, it increases

w27

Yw . Assume that effort is "purely labor augmenting. Then we have

Q = Tf(el) (3.2)

v =D, (3.3)

so, given o, £, and B, e 1is chosen so that

and

EU;af'(eL)g + Vi =0, (3.4)
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A worker is indifferent among contracts that yield, when he has optimally

chosen e , the same level of U . Thus, the set of utility equivalent
contracts is given by

W= nax Eu[%@ﬂh B] + V(e) (3.5)
e

which, as before, we can solve for P as a function of « and £ :

B = h(a;zsﬁ) 3.6)
L) -
B..tWEco, ¢ ®. JLf.eﬁlW&>o (3.6a)

Different contracts, which are equivalent in utility terms to the worker,
have difference incentive effects: from (3.4) and (3.6) we obtain

( 1n e) {U"af' [M( A ] + U'O‘f"ezg}

(3.7a)
o 1n £ Utof! !._,E&l g” + Ulaf'elg |\ + V"
' N af EU'g _ ):' . ,}
°lna W {U"Otf' _(___e&)_ 2 + U (If"e.f.g}-l- Ve
The landlord wishes to maximize,
max (1-0)f(ed) - hi (3.8)
{o, £}
which yields the first order conditions
£ - 4 24 (-0t 1.(2;)_ =0 (3.9a)
W

(E + L(j j)(l -o)f' - h - & g%'= 0. (3.9b)
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(3.9) may be rewritten ag
3 1ln e dln e e
ga in /= ((3 3in £ + a 7)( 1n a)ii-)
3.10)
dlne ’ 3 1ln e (
°+7<a1na>w c+7(alna)ﬁ-

1
where ¢ =1 - %§;§-2 0, with equality only if U" =0 or a=20 .

From (3.10) we can establish

Propogition 11, If workers are risk sverse, then 0 < a<1l, and «

is the greater the greater is the respongiveness of effort to an increase
in_the share; © ig smaller the more rigk averse the individual. For a
glven response elasticity and degree of rigk aversion, O is greater the
greater is 7 (the share of labor in the absence of uncertaintx) If
workerg are rigk neutral a =1,

Propogition 12. If workers are risk averse, they receive a mean income
greater than, equal to or less than their mean marginal product as the
elasticity of substitution is greater than, equal to, or less than unity.

If workers are rigk neutral, -they receive on average their mean marginal
product.

This proof of Proposition 1l is st:r.xtig.hf:forwrau:d;28 Proposition 12
follows from obsgerving that

5 =9 Z'O as -

and substituting (3.7) into the above?g As ugual, B 2 0 as S, i‘a .

.We have not been able to ‘find gimple conditions for determining whether
Sw z @ except when the elasticity of substitution is unity. Then, from

Lo e

(3.10) S,=7; then
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Earlier, we noted that if workers could not '"mix" contracts, differences
in attitudes towards risk would result in variations in output per acre.
The economy would not be "productively efficient.” Similar variations in
output per acre arise because of differences in the efficacy of incentives

among different individuals.

We first observe that the landlord must get the same rent from each

piece of land, i.e.

(1-0)f - B4 =R  (a constant) (3.12)
From (3.10) we obtain
R
fel) = 7— ol (3.13)

Since S will differ with different laborers, because (3 ln e/d 1ln l)ﬁ ,
(3 In /3 In aﬁi , or c differ, unless m=1 (s0 S_-~= ), f£(el)
will differ.

We have thus shown

Proposition 13. Output per acre will in general differ on different farms:

the economy will not be productively efficient unlesgs the production func-

tion has unitary elasticity of subgtitution.

Other things being equal, an increase in uncertainty increases ¢
and hence increases differences in Sw arising from differences in the
strength of incentive effects. Other things being equal, the more risk
averse, the greater ¢ , and hence the higher or lower Sw and output

> 30
per acre as m _ 1.,

A question of gome interest inm L.D.C.'s is whether output per acre
is higher or lower'in more densely populated land. Conventional analysis
ignores the effect of effort, so argues the greater £ , the greater el ,
the greater f(el) ; e wmay, hbwever, decrease with an increase in £,
and if it decreases enough, el is reduced. To put it another way, if
m>1 and risk averse individuals tend to be very lazy, then density

and output may be inversely related.
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3.2, Comparigon with Wage System

We argued earlier that the conventional wisdom, that the sharecropping
system results in too little supply of lagbor, errs in that it ignores the
very reasons for introducing sharecropping. In Section 2, we showed that,
when risk was taken into account, the supply of labor under sharecropping
was in fact optimal with fully enforceable contracts, Here, we wish to

make two further obsgervations:

(1) It is not really meaningful--from a welfare point of view~-to
compare a situation where a particular kind of contract is enforceable
at zero cost, with one in which it is not enforceable (or enforceable only
at an infinite cost). By ignoring the costs of enforcing the contract,
one 1s ignoring part of the essence of the problem.

(2) But even if we simply limit ourselves to comparing the alloca-
tion of regources, the conventional presumption dces not appear to be correct.
For it is a partial equilibrium analysis, and in going from one system to
the other, the distribution of income as well as the sharing of risk will
¢ hange. Since the switch of a wage system from a sharecropping system
will in general change the individual's level of utility, the net result
is a mixture of subgtitution and income effects.

We can compare this equilibrium with one where the contracts are
enforceable (Section 2). Then «

0 (except in the case where there is
0 ). We define B* ag the price of a
unit of effort. The worker chooses e so that

no uncertainty when ¢ =1 or «

vt +yst=0 (3.4")
while the landlord sets (if he is risk neutral)
£ = B¥, (3.9%)

Let superscripts s and w denote the varfableg for the sharecropping
and wage systems respectively). There are two questions: (a) at e = e° s
is the increment in expected utility from additional effort greater or less

under sharecropping than under the wage system, l.e. is
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s
oFEu'i:if—(i—Dﬂ+ Bs:‘g Z UL (e52)e®) 2 (3.14)

Tn the absence of uncertainty, the context in which these questions are
usvally investigated, the LHS of (3.14) always exceeds the RHS. That either
inequality may hold may be seen by considering the Cobb-Douglas Production
Function. By Proposition 12, EY = f'e , and hence by Jensen's inequality,

e | " <
EU Yw N fleU'(£'e) as 1 N 1
and
' 1, 2 ' <
of teEU'g < EU Yw as P S 0.

Tt ig clear that 4f N >1, B <0, the LHS of (3.11) exceeds the RHS,
and convergely if <1 and P >0 . In other cases, the result is ambiguous.31
(b) What is the effect of a change in e on

u's* + vt 2

The conventional'partial equilibrium analysis observes that by the second

order condition
U-HB*Z + vll < 0

but the general equilibrium analysis takes into account the change in B* ;
the general equilibrium effect depends on the sigh of

2

' vewg o - 1 - (1-m =)
V' 4 US4 UMEVedE + U'EML TIae/d 1n B (1 :f]) —~ (3.15)

<'né'_-1_ )-!‘..:1
= m m
where m 4is the elasticity of substitution and T = ~-U"Be/U' . Since

d In e/d 1n é >0, if. M<1l, or m21l-y,, (3.15) is vnambiguously negative.

We can thus establish that
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Propogition 14.

L
& e® as asEu'<§ﬂ§-ﬁ+ es> g - U' (£ (®4)e®) [ 2 Tiss - - 1\)(-*-’9
d 1n B

There appears to be no presumption that sharecropping reduces effort (labor)
from what it would be under a wage system with enforceable contracts.

3.3. Choices of Techniques

Unlike the earlier economies analyzed, where even though workers and
landlords had different attitudes towards risk, if both landlords and workers
could mix contracts the sharecropping system was able to equate their mar-
ginal rates of substitution (say between mean and standard deviation of income),
here this is not true. In our example in the previous subsections, landlords
were riek neutral, while workers still bore a large part of the rigks. Thus,
in questions of choice of technique and crops, there will appear to be con~
flicts of interest between the landlord and workers. At any specified
share contract, the landlord wants only to have the worker choose whatever
technique or crop maximizes expected output; the worker is willing at the
margin to sacrifice some mean output for a reduction in risk. Although
gsome of the "conflict" can be avoided by careful stipulation within the
contract (although both sideg may feel "unhappy" in the sense that they
could imagine a better '"contract™ presumably neither side would sign if
there existed other individuals with whom they could sign a better contract)
for many of the same reasons that it is difficult to enforce a contract
for a stated level of "effort," requirements on technique of, production

may be difficult to enforce without close (and costly) supervision.

One of the most important choices in technique involves the use of

other factors of production, in particular, of capital.

If, as in Sections 1~2, there were no problems in contract enforce~
ment, a contract would be gpecified by the amount of capital contributed
by both the landlord and the worker. Tt can be shown
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Propogition 15. With completely enforceable contracts, if contracts can
be mixed, and if there ig 3 gafe invegtment vielding a return of r , the
mean margingl product of capital ig just r/(EU'g/EU') , and will be the
game for all farmg. If workerg' contracts cannot be mixed, then the more
rigk averge individuals will have a higher mean marginal product of capita .32

The more interesting and difficult problems arise when there are
Yenforcement' problems, First, the operations that need to be specified
in the contract are likely to be increased, and hence the need for supers
vision is increased. Did the machine break down because the worker did
not treat it correctly? Secondly, in the absence of élose gupervigion,
it ig important to provide an incentive for the worker to uge the capital
goodg supplied by the landlord appropriately, Thirdly, it is advantageous
to the landlord (as long as he receives any share of the output) to have
the worker supply as much of his own capital as possible, and conversely
(for any given share-fixed fee contract) it is advantageous to the worker
to have the landlord supply as much of the capital as poesible.

We can uge a simple modification of the model presented earlier
to illustrate thege points, The landlord, in deciding how much capital
he should invest, neede to take account of the fact that, in general, the
more capital he invests, the lesg his workers will invest; but that the
more capital he supplies, the higher the return to effort, and hence the
greater effort he is likely to obtain out of his workerg. Thus, if he
is rise neutral, he

Maximizes (1-G)f(ed, k +k )+ Bk, 0 #)4 + r(k: k) (3.17)

sc that

£, - T <O - | Q-0)f 4 ( > (3.17a)

e (1-a)f, 6+(d s >+ B U, (o ( > (3.17b)
-f + %%?’"‘ (1-a)l: ( ) + f ( } (3.17¢)

(3.17a) can be rewritten
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r - (1~a)f LL(: :)

3.18a)
kS EU'g (
(1"&)0 EE[L'

with equality holding if the landlord does any investing. Similarly, if the

worker does any investing

= e B
k  a(l-c¢) ° ' (3.18b)
Hence, we obtain

Proposition 16. If contracts cannot be enforced either all the capital is
gupplied by the worker or by the capitalist, depending on whether

r(@(l-c) - c(l-a)) a(l-a)(l c)f L( >

The case where k =0 foliows egsentially along the lines developed
earlier. ©On the other hand when k =0, from (3.17c) it is clear that
o will be larger than in the cases analyzed earlier~ in addition to the
incentive effect on effort, there is an incentive effect on the supply of
capital, and the increased capital is likely to lead to a further increase
in effort because it raises the marginal return to effort, It ig still

true however, that a <1 .33

4, General Remarks on Incentive Schemes

In the previous section, we analyzed equilibrium in an economy with
a particular incentive scheme, one in which there was no supervision at
all of the individual. Such incentive schemes are particularly important
in economies (processes) subject to great uncertainty: on the one hand,
the uncertainty makes it difficult to ascertain whether a low output was
a result of a low level of input by the worker or of "sad luck" on his
particular plot of land (see Stiglitz [15]); moreover, the multiplicity
of contingencies would entail an impossible degree of coﬁplexity in the
work contract were it to attempt to specify the action to be taken in each
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contingency. On the other hand, the incentive schemes force the worker

to bear a greater share of the risk than he otherwise would.,

Most industrial processes--and many agricultural processes as well
-=rely on a fair amount of supervigion in addition to, or as.an alternative
to, the incentive schemes sketched here. This is partly because, in pro-
duction processes involving wany individuals working together it may be
difficult to sgeparate out each individual's contribution but also partly
because the same effort may be obtained without forcing the worker to bear
as much rigk., Supervision would affect the analysis of the previous section
in several ways: (a) There is probably an important element of fixed costs
in supervision. That is, in the rental system, no supervision is required,
but if a< 1, sgome supervigsion is required simply to ensure that the
worker delivers the appropriate share of output. At = 0, the landlord
replaces incentive structures with direct supervision. If supervision
costs look as in Figure 4.1 there is some inducement to use one of the
"polar contractg"--a pure rent or pure wage system.34 (b) The more super-=
vision, the lesgs effort (decision making) is required of the individual
worker, '

In most Industrial processes, supervision serves an additional func-
tion: a higher degree of supervision results in a more accurate assess-
ment of the individual's efforts; that is, supervision for the purpose
of imposing rewards and penalties may be looked at as essentially a sampling
of how the individual behaves under various circumstances; the larger the
sample, the smaller the variance in the estimate of the workers effort
(the "quality” of his performance), Thus, considerations of equity require
that a reward-penalty structure system with very high rewards and penalties
have a higher degree of supervision than those with low rewards and penalties;
employers, of course, are not likely to be directly concerned with equity;
but the variability in income from the more random application of the penalty
structure requires either a higher share or a higher fixed payment to induce.

the individual worker to accept a contract.

Many reward-penalty structures take the form of a fixed wage with

a reward or penalty for a deviation from the "norm" or average performance.
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FIGURE 4.1
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The deviations from the norm are more likely to be detected--and hence the

incentives likely to be more effective--under close supervision.

A similar reward-penalty structure could be used in agriculture

as an alternative to sharecropping. For instance, the following is a linear

. T £_E
L °<m z)g

vhere ?7& is the average output per man. Since the average pay is just

reward structure:

Y& , a risk neutral landiord will hire workers up to the point where

¥ =
ef'(el) Yw

(the super bars denote averages taken over the population working for a
given landlord), and workers supply effort up to the point where

pf'EU'g + V' =0 ,

Increasing ¢ has several effects: (a) If the level of effort of all other
individuals were to remain constant, then it would increase the work effort
of those near and below the mean but might decrease the work effort of those
above the mean.35 (b) An increase in average work effort results in all
individuals working still harder; a decrease,in them all working still

less hard. (c) If there is an increase in average work effort, it decreases
the marginal productivity of the average worker if the elasticity of sub-
stitution is very low; thus "base pay" is reduced and this income effect
again results in their working harder.36 (d) If the base pay ig fixed in
the ghort run for some reason, it results in a decrease in the marginal

product of the average worker and so workers will be "layed off."

‘This simple example illuminates a number of the statements one hears
about incentive schemes (or about redistributive gchemes more generally):
Those who favor a high '"p" argue that it is only "fair" that those who
work harder--the others are, at least partially, just free-riderg~-should
get more pay, and point to the favorable effects on work effort of high

ng"  Thoge who oppose point out three things: (a) incentive schemes result
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in greater inequality; (b) it results in an important externality, commonly
known as the rat race: the fact that others work barder "forces" all of
them to work harder (l.e. an increase in mean work effort leads each utility
maximizing individual to work harder)., This 1s often couched in normative
terms: obgerving the fact that there is an externality, it is alleged that
individuals are lead to work too hard. I find it too difficult to evaluate
guch statements, since the normative reference allocation scheme against
which this is being compared is not clear.37 (c) Finally, observing the
general equilibrium effects of either reduced wages per unit of effective
effort or reduced employment, they point out that such gchemes may not be

in the interests of workers in general,

This raises the general problem of devising 'reward-penalty-super-
visory structures which are "optimal," a question which we hope to pursue
elsevhere,

5. Concluding Comments

We began the analysis of this paper with two objectives in mind:
(a) could we “explain the change in the agricultural sector away from
the use of sharecropping and to the use of the other two polar contracts:
the wage system, primarily in the context of large farms and plantations,
and the rental system (leasing-in land), primarily in smaller, fawily farms.
(b) Could a model of sharecropping in agricultural shed any light on "share-
holding" in the industrial sector.

It initially appeared to me curious that while earlier economies
used sharing arrangements in the agricultural sector but ndt in the urban
(artigsan) sector, modern economies use sharing arrangements in the manu-
facturing sector, not in the agricultural sector. Asg I shall suggest in
a moment, the two phenomena may be more closely related than at first seems

ta be the case.

In these concluding comments, I shall sketch, in a suggestive rather
than definftive manner, the implications of our earlier analysis for these

problens.
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The End of Sharecropping

First, it appears from the resulté of Section 2, that the increase
in wealth or a change in rigk in agriculture cammot in themselves explain
the change in the payments system; although they might have had an effect
on the actual values of the parameters of the contract, there is no reason
to believe that the differences in relative risk aversion between landlords
and workers would have increased as a result of an increage in wealth to
a sufficient extent to lead the economy near to one of the polar contracts,
and even then it could only explain the use of a wage system.38 And even
as the risk goes to zero, the share goes to a limiting value that is not

one of the polar (reantal or wage)tcases.

Secondly, the sharecropping system--in the absence of other methods
of risk sharing=-~is not an inefficient system. It ig not as if landlords
and workers, anticipating the analysis of Marshall and other economists,
di;covered that it provided too little incentive to work and therefore
they replaced the inefficient payments system ﬁith a more efficient one.
Indeed, we argued that the labor supply in our simple model is identical

to that which would result from a centrally controlled agricultural economy.

The gharecropping system may result in the economy not being pro-
ductively efficient, i.e. the effective labor land ratio may differ on
different plots of land. But this does not demonstrate the inefficiency
of the gystem as a whole given the relevant economic constraints. The share=~
cropping system is adopted because of itg incentive effects (when direct
supervision ig costly or ineffective) and because of its risk gharing features.
Although the rental system has greater incentive effects, it forces the
worker to bear all the risks, and although the wage system allows the land-
lord, if he is risk néutral, to absorb all the rigk, it may force heavy
supervision costs on him,

" We come then.to the following hypotheses concerning the elimination.
of the sharecropping system.
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(a) The development of capital markets in which landlords and workers
(to the extent that they had capital), could diversity their portfolio
meant that the relative importance of sharecropping as a risk sharing
arrangement declined.

(b) The increasing capital intengity of agriculture meant that either the
landloxd had to provide strong incentives (the rental system) or had
to provide close supervision leading to the wage system. Since there
is a natural nonconvexity associated with supervision, it was the
larger farms which used the wage system. Similarly, since the rental
system required the worker to provide the capital, it was the wealthier

workers who became renterg, the poorer workers becoming landless workers.

(c) The increase in the rate of technological change has much the same
effect as the increased capital intensity of production. The landlord
wants the best techniques to be used. Either he must provide & strong
incentive to the worker to acquire these techniques or he must super-
vise the workers closely. Again technological change (information
gathering) introduces another non-convexity into the production pro-
cess (i.e, the fixed costs of acquiring the information may be large
relative to the‘variable cost of disseminating the information among
the workers). This would imply that large farms might be technolo-

gically more advanced than gmaller farm's.39

Ihe Corporation ag a Form of Sharecropping

The relationship between sharecropping and joint stock companies may
best be seen in terms of the early formation of such firms: There are two
factors of productiom, '"capital’ and "entrepreneurship.' The entrepreneur
"hires" the capital (or the “capitalists" hire the entrepreneur) to work
for him, The capital gets paid a fixed fee (bonds) and/or "a share; the
entrepreneur usually gets.-a share of the capital value of the firm as his
payment (in addition often to a fixed fee). In a "closely held firm," we
have then a simple theory of the optimal (or equilibrium) debt equity-ratio.

It is a simple translation of our theory of the contract in agriculture.
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There are, however, several important differences between the modern
corporation and the simple agricultural economy. The first two differences
arise out of the fact that shares of the firm are publicly marketed. 1In
the simpler closely held corporation, there was no ambiguity about the ob-
jective of the firm. It was to maximize the utility of the worker (entre-
preneur) {and the contract arrvangements were such that it simultaneougly
maximized the utility of the landlord (the capitalist)). Now, we must con-
sider the possibility of a new objective: maximizing the stockmarket value
of the firm. Under certain very restricted conditions, again there is no
conflict between this objective and maximizing the utility of the entrepreneur,
and of the capitalists. But in general, in the absence of perfect insurance

(futures) markets the objectives may not be congruent,40

Secondly, again because ghares are publicly marketed, the entrepreneur
can divest himself of his sghares, and this may eliminate one of the major
advantages of the sharing arrangement--its incentive effects. This in turn
has two effects (a) it becomes necessary to devise more complicated incentive
arrangements; and (b) because the entrepreneur has "inside informationm,
he can take advantage of "bad news" as well as ''good news" to make a profit,
It is possible--at least in the short-run-~for there to be perverse incentive
effects.

Thirdly, because of the greater complexity of the operations of the
modern corporation, it becomes much more difficult for the "capitalist® to
supervige his worker ("the entrepreneur') to ascertain even whether he is
doing a good job. This becomes all the more important becguse of the two
difficulties we already noted: (a) the presence of confliets of interest
and (b) the difficulties in providing correct incentives.

Thus, it would appear that the main contribution of the model of
risk sharing and incentives in agriculture may be more in extending our
understanding of the operations of the clogely held firm apd the differences
between it and the modern widely-held corporation, than in its direct impli-

cations for the modern widely held corporation.
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APPENDIX A

FROOF OF PROPOSITION 4

Proof: (1.20b) requires
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The third inequality follows in exactly the same way.
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TFOOTNOTES

1With a few exceptions. See, in particular, Cheung [6] and the extensive
bibliography he provides. This work has begun before the appearance of
Cheung's work, and his conclusions closely parallel those reached by thig
study, His analytic approach is, however, markedly different, Since his
study, two further important papers have appeared: that of Rao, which pro-
vides empirical support of gome of the hypotheses advanced here, and that
of Bardhan and Srinivasan, which does not explicitly treat uncertainty.

Becaugse of Cheung's excellent discussion of the literature, I shall omit
any further references to the literature,

2S:ane some of the variationg in output are due to events which effect
particular individuals (a particular worker becoming sick at harvest time)

or particular pieces of land (a small creek floods,destroying the crop)

there are advantages to be had from rigk diversification by the landlord,

in hiring more individuals, and by the worker, by working on geveral dif-
ferent plots of land., The implications of risk diversification are discussed
briefiy in Section 3,

3For simplicity, we have expressed the condition for the case when each
worker signs a contract with only one landiord. When he can gign several
contracts, i.e, allocate different fractions of his labor to different
landlords with different contracts, we obtain:

Equilibrium Condition (a'). Of the set of contracts available in the economy, -
there exists no (feasible) subset which the worker prefers to the subset
which he has.

The conditions in which equilibrium condition (a') is more “reasonable™
that (a) are discussed below,

4Again, if the landlord had to sign the same contract with all his workers,
we would have:

Equilibrium Condition (b'). Of the set of available contracts, there exists
none which the landlord prefers to the one which he employs.

5Gi.ven the other contracts he has signed. Provided both landlords and
workers can mix contracts, the analysis could have been conducted completely
symmetrically, in terms of workers hiring land. The formal gymmetry breaks
down: later.
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6That: is, the worker is indifferent among contracts with the same value
of B and x ; there can be a higher value of £ if at the same time
@ 1is increased to keep x constant.

7Although this makes the analysis appear slightly assymetrically, note
that we could have defined an alternative (but somewhat less natural) set
of variables symmetric to x and B for the landlord. ( £ obviously
is important to the worker, but its effects are subsumed in '"x" .)

8We shall return later to a detailed interpretation of these first order
conditions.

9See below, Section 4.

10The problem is somewhat analogous to the problem that arises in ordinary

competitive analysis when fewer commodities can be produced than the total
number of commodities; given the commodities which are produced, the theory
provides an explanation of the quantities that are produced and the prices
they sell at, But how are the commodities that are actually produced deter-
mined? '

11

EU! (g-1) = E[U) - U GeHB)1[g-1] + U'E(g-1)

E{U, - U (x+B)][g-1] <0 if ©UN <O,

Where there is no ambiguity, we omit the superscript 3 and subscript w .

lzclearly, he will not offer them a higher level of utility since that will
not be maximizing his own utility. Thus he must offer them exactly W .

13Throughout this and the next section, we assume that the both groups have
no other sources of income,

1b’F::'om the previous paragraph, we know that O # 0 unless U; =0,
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151£ Bmax ig the "maximum"” P available in a single contract and B

min
! oy )
the 'minimum'" B then amin <B< nax

16From (1.24) given £ we know b/a .

17As long as there are only a finite number of types of individuals, PB(x)
will be a piecewise linear function. The necessary modifications to the
analysis are obvious.

However, we should also expect to see these variations in output per
acre to be systematically related to the kind of contracts signed. In
practice, the variations of contracts in use at any point of time in a given
economy probably has been much more limited than the varilations in the
contracts that have been employed over time. This may be either because,
at any point of time, divergences in attitudes towards rigk among landlords
or among workers may be relatively small, or because preferences are of
far less importance than the basic underlying technological congiderationg,
or becauge the extreme agsumptions of mobility which we employ were not
satisfied in traditional societies. Nonetheless, there is ugually gome
range of choice (i.e. some sharecropping arrangement, a rental arrangement,
or a wage arrangement).

19For simplicity, we have assumed each farm signs only one kind of contract.
In the more general case, we would have
k

j e k k k k
v = Wl (S (EU) - x)g - BiAD)

with Zh? =1,

2QA gimilar analysis would have obtained if we allowed workers to trade

ghares with their fixed income,

20aAssuming all firms are sufficiently large go that the indiviaibility of

labor is no problem.

21This assumption is adopted only for notational simplicity.

B , and (q-Bm)/p<x<q-Bmin/pa
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22Assuming the warginal benefit is constant, or equating the net marginal
benefit of a weed picked on each plece of land, if the marginal bemefit
ig not consgtant.

zzaln the absence of uncertainty, we could infer the level of input from the

level of output; with uncertainty, this may not be possible. See [15].

23Presumably because, even if there were gpecificationg, the contract would
not be enforceable because of prohibitive supervisory costs.

2{‘Thus, in this section we can drop the subscript W on 1%@ without ambiguity.

25It should be clear that our analysis of incentive effects and "effort"
is clogely related to leibenstein's important work on X-efficiency.

26"Effort" appears in this formulation exactly like '1abor" in Section 2.

27G. Akerlof has argued that improvements in labor effort by reducing, for
ingtance, damage to machines, 1s capital augmenting {1].

28 31 31
At =0, c= (a 12 a) (a 12 i) , but clearly (3,9b)

cannot be satlsfied.

29 '
)0 (b, o )

‘30

For m near unity. Otherwise, there may be large offgetting changes in 7 .

3
1E.g. if M= (jg i: € __= I%;', go =0, a=v . let

1/2 with probability .5
3/2 with probability .5

Then the L.H.S., exceeds the right as 7 z 3/4 ,
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32Let kr be the capital per acre contributed by the landlord, k,w be the

capital per acre contributed by worker. Then B = B(x, £, kw’ kr) . The

worker maximizeg

af(4, k +k_) k
EU[“’“‘L’ZM"g+B+r(%-—E-V—:l

50
EU‘;g
(Ifk—ﬁu—r'?;r - Bk 4 (3.16a)
w W

with equality always holding if workers can borrow

EU;g
OEk T -Bk L. {3.16b)
*.\w r

Similarly, for the landlord, we obtain

EUég
(l-a)fk W Bk £ (3.16¢c)
r W
Euég
Q- gt By 4 (3.164)
T r

with equality always holding if landlords can borrow. Assume (3.16a) or
(3.163) hold with equality., If
1 T
EU'g = EU'g
] t
EUw EUr

then ‘
EU'g -
£ EU Lo

Note algo that if either (3.16a) or (3.16d) holds with equality, then they
both must hold with equality.

331t should be emphagized that throughout our analysis, we have been ex-
ploring the implications of first order conditions only. The problem described
by (3.17) is not, however, in general a "nice concave” problem, so there

may be local optimum as well.
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34The level of expenditure on gupervision is in fact an endogenous variable,
as we suggested earlier. To completely model the congsequences of super-
vision would take us beyond the scope of this paper. Needless to say, the
remarks in the last paragraph are meant only to be suggestive.

351.e., the ambiguity arises because of the income effect,

361f the elasticity of substitution is not 'very low," the opposite occurs.

373¢e above, p. 38.

3§Assuming that landlords are less risk averse than workers. Note that if
there is decreasing relative risk aversion, this is what we would expect,
since landlords have, in general, a larger income, than workers.

39This model suggests in addition a possible interpretation to the enclosure
movement, The egsential question ig, why did the landlords decide to capture
rents from land which they previousgly had not been capturing. Two hypo-
theses have been put forward.

The first argues that until that time, the implicit rents were small, but
increagsed land scarcity and technological advances made it more worthwhile
for the landlord to capture these rents.

The second argues that there was an institutional change: the development
of the market economy and the associated ideas of private ownership led
landlords to take for themselves what until then had been viewed ag public
land,

In our view, the common land may be viewed as part of a complicated payments
system. The rights to use the "common" land were part of this payments
system, but in some sense all the land belonged to the landlord. Changes

in technology and markets made it advantageous to change the payments system,
including the "rights" to the common land. For instance, consider a situation
where on some of the land, crops were grown, providing the basis for survival.
The inherent uncertainties in small scale agriculture and the absence of
appropriate insurance markets made a sharecropping system advantageous. For
traditional crops grown in traditional methods, variations in effort may

not have been significant, and so close supervision was not required. On

the other hand, for other commodities, in particular for animal raising

(which by its very nature is "capital intemsive (including cattle as “capital®))
incentive effects were important. Thus the landlord gave the right to use



