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CONTRACT CHOICE IN MODERN
AGRICULTURE: CASH RENT VERSUS
CROPSHARE*

DOUGEAS ALLEN and DEAN LUECK
Simon Fraser Lauisiana
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I. INTRODUCTION

ECONOM[STS have expended enormaus effort examining the rationale
for various contractual arrangements in agriculture, particularly share-
cropping. While economists have made considerable theoretical efforts
to understand agricultural contracts, few empirical studies have been un-
dertaken. The dearth of empirical analyses of agricultural contracts is
particularly striking for modern Western agriculture.' This is an important
omission, not only because the existing empirical work tends to focus on
the question of efficiency, but also because the theoretical models tend
to examine contracts that bear little resemblance to those found in the
United States today.

* We would like to thank Bruce Johnson and Larry Jannsen far their assistance in ob-
taining the data for this study. We also thank Lee Alston, Yoram Barzel, Steve Ferris, Del
Gardner, [J. Bruce Iohnsen, James Meehan, Rulon Pope, Tom Ross, and Randy Rucker
along with seminar participants at Carleton University, Columbia University, Louisiana
State University, and Simon Fraser University, University of Alberta, University of Califar-
nia, Berkeley, and University of California, Davis, for their helpful comments. Thanks to
Martanne Keddington, James Cardon, and Rabert Pace for their editarial and research
assistance. Finally, we thank Gary Allen. Les Lueck. and Harald Munk, farmer landown-
ers, for providing information about contracts between themseives and other landowners.
Allen received suppart from the Social Science and Humanities Research Council of Canada
and Lueck from the College of Family, Home, and Social Sciences while visiting Brigham
Young University.

! Keijiro Otsuka & Yujiro Hayami, Theories of Share Tenancy: A Critical Survey, 17
Econ. Dev. & Cultural Change 31 (1988}, found empirical work dane oaly for the Third
World. medieval Europe, and the posthelium South. To our knowledge, the only empirical
study of modern Western agricultural contracts is the rather short article by D. I. Brown
& J. H. Atkinson, Cash and Share Renting: An Empirical Test of the Link between Entre-
preneurial Ability and Cantractuai Choice, 12 Beli J. Econ. 296 (1981 }.
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The model of landowner-farmer contracting that we develop is consis-
tent with the actual organization of modern farms in the American Mid-
west, and we test its implications against individual contract data from
Nebraska and South Dakota. We begin by detailing the kinds of contracts
found in modern Midwestern agriculture. Then we develop a mode] that
stresses the differential incentives associated with various contracts and
use this model to explain the choice between cropshare contracts and
cash-rent contracts.” Implications about contract choice are then tested
against contract data from Nebraska and South Dakota for the 1986 crop
seasan.

II. FARMING IN THE MIDWEST

In the Midwest, landowners who lease their land for cash rent or crop-
share tend to be farmers themselves (or they were once). They usually
own some farmland, they nearly always own valuable equipment, they
necessarily own specialized human capital, and they make nearly all of
the farming decisions. In fact, the demographic distinction between land-
owner and farmer (s not always clear. During any given vear, a *‘farmer"’
may cultivate his own land and lease the land of another landowner; a
“landowner" may farm some of his own land and lease the rest of his
land to another farmer. In fact, in 1982, only 59 percent of all American
farms were operated by individuals who owned all their farmland, and
only 39 percent of all American farm acreage was cultivated by farmers
who owned all of their land.?

Econamists have focused an the choice amang fixed-rent (cash-rent),
fixed-wage, and share (cropshare) contracts as possible ways of combin-
ing land and labor through contracts.* In the American Midwest, how-

! »*Cropshare’” and *'cash rent’ are terms used by farmers and landowners; we will use
them throughout the article.

1 See UU.5. Department of Agriculture, Agricuitural Statistics 1986, tahles 536, 537 (1987}
(hereinafter USDA).

* See, for instance, Franklin Allen, On the Fixed Nature of Sharecropping Contracts, 93
Econ. 1. 30 (1985); Lee J. Alston, Samar Datta, & leffrey Nugent, Tenancy Choice in
a Competitive Framework with Transaction Costs, 92 J. Pol. Econ. 1121 (1984); Steven
N. 8. Cheung, The Theory of Share Tenancy (1969); Mukesh Eswaran & Ashok Katwal,
A Theory of Contractual Structure in Agricuiture, 75 Am. Econ. Rev. 352 (1983); and David
Newherry & Joseph Stiglitz, Sharecropping, Risk Sharing, and the Importance of Imparfect
Information, in Risk, Uncertainty and Agricultural Development (James A. Roumasset,
Iean-Marc Boussard, & Inderjit Singh eds. 1979). Lee J. Alston & Robert Higgs, Contrac-
tual Mix in Southern Agriculture since the Civil War: Facts, Hypotheses, and Tests, 42 1.
Econ. Hist. 327 (1982}, made a distinchion between ‘'sharecroppers’™ and *‘sharetenants. '’
Croppers are farm laborers without capital who are paid with a share of the crop. Tenants
are farmers who own capital and lease land by paying a share of the crap. By their definition,
we consider only sharetenants.
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ever, the relevant choice of farmland contracts is between cash rent and
cropshare. The fixed-wage contract is not a contract between a farmer
and a landowner but rather a contract between a farmer and an unskilled
laborer.’ Pure wage contracts between a farmer and a landowner simply
do not exist in the Midwest. In this article, we consider only the choice
between cash-rent and cropshare contracts as methods of coordinating
the resources of landowners and farmers.

In many cases, economists have argued that share contracts tend to
wither away as economies develop.® But share contracts have flourished
in American agriculture throughout this century and continue to be wide-
spread.” In fact, in Nebraska, South Dakota, and the entire Midwest—
among the most developed agricultural economies—the cropshare con-
tract (s pervasive. This article utilizes a 1986 survey of landowner-farmer
contracts in Nebraska and South Dakota that found that over 75 percent
of all landowner-farmer contracts in Nebraska and over 62 percent of all
contracts in South Dakota were cropshare agreements.® Some economists
have argued that landowners meticulously monitor their cropshare farm-
ers. But our experience and evidence is to the contrary. Landowners
seldom monitor farmers and even then only in the most casual fashion—
directly measuring farmer efforts are unheard of. The fact that many

3 In a fixed-wage contract, a farmer (who controls the land through outright title, cash
rent, or cropshare) hires a “hand’ to help with farming chores. This hand typically has
little human or physical capital and rarely plays a decision-making role on the farm. We
define farmers as those who own both physical and human capital specialized o agriculture.
Because we are focusing on landowner-farmer contracts, we do not consider fixed-wage
contracts. We speculate that the reason that true “‘farmers” tend nat ta be hired on a
fixed-wage basis is because of the severe incentive problem that would arise if the farmer's
wealth did not depend directly on the value of the harvested crop.

% The idea that share contracts are a primitive form of arganization in agriculture is found
in Eswaran & Kotwal, suprag note 4. Newberry & Stiglitz, supra note 4; and Otsaka &
Hayami, supra note |. Eswaran & Kotwal, supra note 4, at 380, argued: **As markets
develop . . . sharecropping will give way to fixed rental contracts. . . . Sharecropping
would dominate when markets are either absent or undeveloped and the class structure is
polarized.” The popular wisdom of the extinction of the cropshare contract probably stems
from Richard H. Day., The Economics of Technological Change and the Demise of the
Sharecropper, 51 Am. Econ. Rev. 427 {1967}, who presented evidence from the Mississippi
Delta cotton belt. Day’s study, however, was of sharecroppers wha owned little capital and
lived on the landowner's farm; they were ultimately replaced hy seasonal wage laborers.

" L. C. Gray er al., Farm Ownership and Tenancy, Yearhook of the Department of
Agriculture 1523 (1924}, noted that, in 1920, cropshare contracts were more commaon than
cash rent in mast states. Alsa, D. Gale Johnson, Resource Allocation under Share Con-
tracts, 38 I. Pol. Econ. LL1 (1950}, stated that “three-fourths of all rented agricultural land
15 leased under share contracts.”

¥ Bruce Johnson e¢ af.. Agricultural Land Leasing and Rental Market Characteristics: A
Case Study of South Dakota and Nebraska (1988), found that 1,592 out of 2,101 centracts
in Nebraska, and 834 out af 1,334 contracts in South Dakota, were sharing agreements.
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landowners are absentee, living outside the county or state in which the
rented land is located, supports our contention that monitoring by land-
owners is rare. In Nebraska and South Dakota, over half of the landlords
live in a different county from their leased farmland. Of these, close to
half live in a different state. In our model, we assume that monitoring
effort is zero; instead, resources are allocated by the incentives created
by the twoa types of contracts.

Some economists have argued that cropshare contracts necessarily di-
vide the output between farmer and landowner equally.? The truth, how-
ever, is that cropshare contracts vary widely and are more likely not to
be 50-50 agreements. For modern agriculture, the farmer usually receives
more than half of the harvested craop and, to our knowledge, rarely less
than that. For example, in our data set, only 4 percent of the cropshare
contracts gave the farmer less than half the crop, while 66 percent gave
the farmer more than half.

Modern agriculture is a complex business in which farmers use a com-
bination of land, skilled and unskilled labor, expensive machinery, geneti-
cally engineered seed, chemical pesticides, and sophisticated cultivation
and harvest techniques to produce a crop. In this study, we examine
farming in Nebraska and South Dakota, where agriculture is by far the
dominant industry. On the nearly 100,000 farms in these two states, an
average farmer uses approximately 1,000 acres of farmland and $100,000
warth of farm equipment.'® The average value of each farm’s land and
buildings is between $300,000 and $400,000. The farmers grow such craps
as barley, corn, hay, soybeans, and wheat, and they sell an average of
over $60,000 in agricultura] products each year.!! Aside from outright
purchase, the two primary methods of gaining control of land are through
short-term cash-rent and cropshare contracts with landowners.'?

9 Newherry & Stiglitz, supra note 4, forcefully argued this point and have influenced
later writers, such as Allen, supra note 4. Eswaran & Kotwal, supra note 4, developed a
model that explains why 50-50 sharing {s common but also questioned the validity of the
claim far its universality.

@ In Nebraska, the farms tend to be smaller, averaging roughly 800 acres; in South
Dakota, the farms average nearly 1,200 acres. In bath states, farms tend to be larger in the
western caunties where the land is less vailuahle.

' All figures from USDA, supra nate 3.

" Farmers pursue purchase less often than leasing. The reason far this is unclear. In
general, the contracts are very simple. Douglas W. Allen & Dean Lueck, The Back-Forty
on a Handshake: Specific Assets, Reputations, and the Structure of Farmland Contracts, 8
I L. Econ. & Org. 366 (1991, examine the details in these contracts and find that most of
the contracts are for one year, with very few of the multiyear contracts longer than three
years.
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III. A MobpeL oF CoNTRaCT CHOICE

Steven Cheung demonstrated that, when transaction costs are zero,
contract choice will not influence the outcome; cash-rent and cropshare
contracts are equally efficient methods of coordinating landowners and
farmers.”® Since Cheung, many economists have relied on transaction-
cost theories to explain contract choice.' We follow this tradition and
use our knowledge of modern farming to identify the important costs
associated with using cash-rent and cropshare contracts. In the model
that follows, we assume that a given tract of land is to be Jeased—owner
cultivation is not an option—and the important choice is between a cash-
rent and cropshare contract. Further, risk-sharing arguments are ignored;
both landowners and farmers are assumed to be risk neutral. We assume
risk neutrality in order to focus on the incentives generated by each
contract. In addition, it seems plausible to treat all parties symmetrically
given the demographic similarities between farmers and landowners. De-
spite our modeling assumption, we do test some common risk-based
hypatheses in Section V.

In a cash-rent contract, the farmer pays a fixed annual amount per acre
of land and owns the entire crop. As a result, he supplies the aptimal
amount of his own inputs but overutilizes any inputs supplied by the
landowner. Far example, farmers can increase their wealth by not plant-
Ing crops in a *“‘proper’’ rotation, overusing chemicals and fertilizers that
erode the soil, and tilling in ways that increase current crop output but
reduce the moisture content of the soil. Even such subtle issues as the
“timing"" of seed, fertilizer, and harvest——especially with respect to
weather—can enhance the farmer's return at the expense of the land-
owner’s—for example, if a hail or rainstorm is expected, a farmer may
harvest his own crop befare a shared crop. In a cropshare contract, the
farmer shares the harvested crop with the landowner. Because the farmer
receives less than the full amount of the ¢rop, he uses fewer inputs and

& Cheung, supra note 4,

¥ Other studies in this tradition include Alston, Datta, & Nugent, supra note 4, Yoram
Barzel, Ecanomic Anaiysis of Property Rights (1989), Eswaran & Koatwal, supra note 4,
Rabert E. B. Lucas, Sharing, Monitoring, and Incentives: Marshaliian Misallocation Reas-
sessed, 87 I. Pol. Ecan. 501 ([979); and Joseph D. Reid, The Theory of Share Tenancy
Revisited—Again, 85 I. Pol. Econ. 403 (1977). There are also the screening theories of
Allen, supra note 4, and William Halizgan, Seif Selection by Contractual Choice and the
Theory of Share-cropping, ¢ Bell I. Econ. 344 (1978), and the risk-aversion theories of bath
Joseph Stiglitz, Incentives and Risk Sharing in Sharecropping, 41 Rev. Econ. Stud. 219
(1974), and Newbherry & Stiglitz, supra note 4, Cheung, supra note 4, has elements of bath
transaction costs and risk aversion in his theary of share tenancy. See Otsuka & Hayami,
supra note |, for other references.
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thus reduces the overall distortion from suboptimal input choices.'
Hence, the benefit of the share contract is that it curbs the farmer’s
incentive to exploit the inputs supplied by the landowner, such as soil
moisture and nutrients.

In principle, the landowner could also undersupply attributes of the
land used by the farmer, but our discussions with Midwestern farmers
and landowners indicate that this is nearly impossible. A landowner might
be delinguent in road maintenance and fence upkeep, but we find no
evidence that these are the duties of landowners for Midwestern farming.
The large fraction of absentee landowners supports the view that Jand-
owners just supply land and no other services. Because of this, we as-
sume that only the farmer chooses the inputs in these contracts.

Even though share contracts reduce total input distortions, they entail
costs that are not present for cash-rent cantracts—the output has to be
measured and divided.'® For agriculture, this requires physical measure-
ment and division of the harvested crop. As a result, the farmer has an
incentive to underreport the harvest to the landowner. Underreporting
may take the form of crop quality as well as quantity. For example, a
farmer may keep the best hay or the wheat with the fewest weeds for
himself, while not underreporting quantity at all. An extreme example is
land leased for pasture. This land is cash rented because the costs of
detecting quality and weight-gain underreparting for live cattle is prohibi-
tive. A cropshare contract also implies that both the farmer and the land-
owner must sell their share of the crop and incur the associated casts
because cropshare contracts do not specify shares of the dollar value of
the crop but rather shares of the crop. The trade-off between input-
distortion costs and output-division costs determines the contract choice,
the joint wealth-maximizing choice being the contract that vields the high-
est value of output net of all costs.

We madel contract choice as a two-stage process.'” First, we determine
the input choices made by farmers in cash-rent and cropshare contracts.
Second, given the farmer’s choices, we determine the contract that maxi-

' Eswaran & Kotwal, supra note 4, at 353, aiso recognized this feature of cropsharing
and wrote: “*We view sharecropping as a partnership in which hoth agents have incentives
to seif-monitor. ™

* To our knowledge, only Edward P. Lazear, Salaries and Piece Rates, 59 I. Bus. 405
{1986), and John Umbeck, A Theory of Contract Choice and the California Gold Rush, 20
I. Law & Econ. 421 (1977}, have recognized this important component of share contracts.

7 Our formal model is similar to Yoram Barzel & Wing Suen, Moral Hazard, Monitaring
Caosts, and the Choice of Contracts (unpubiished manuscript, Univ. Washington 1988);
Russell Cooper & Thomas W. Ross, Product Warranties and Double Moral Hazard, 16
Rand J. Ecan. 103 (1985}, and Eswaran & Kotwal, supra note 4,
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mizes farmer-landowner wealth by comparing the net valies of the two
contracts as important parameters change. We assume there are just two
inputs—farmland owned by landowners and farm capital (both human
and physical} owned by farmers—and that both parties are risk neutral.
Actual crop output is subject to random fluctuations because of such
factors as weather and pests. Because of this uncertainty and because all
of the attributes of the farmer and land inputs cannot be perfectly speci-
fied in a contract, there are opportunities for the farmer to gain at the
landowner's expense. Uncertainty eliminates the possibility that the land-
owner can calculate the input levels from the level of output. In all cases,
we consider the use of a tract of farmland of fixed acreage that is ¢on-
tracted for use by a single farmer for a single growing season.'?

To begin, let @ = eh(f, {), where Q is the harvested output {with unit
price} per tract; fis a composite input of farmer inputs, including labor
time and effort, equipment, and other farming materials; / is a composite
input of land attributes, such as fertility and moisture content, that are
not specified in the contract; and € ~ (1, o is a positive, randomly
distributed composite input that includes weather and pests. We assume
that 4, > 0, by > 0, hy < 0, by < 0, and kg = 0, where the subscripts
denote partial derivatives. The last term implies that the inputs are inde-
pendent. This specification also implies that the marginal productivity of
the inputs is random and that, as the production scale increases, so does
the variance of output.' Both implications are intuitively appealing. As-
suming independent inputs simplifies the model and increases the number
of testable implications.?® The opportunity cost of the farmer's input is
the competitive wage rate, w, per unit of farmer’s effort, and the opportu-
nity cost of the unpriced land input (I} is » per unit. In a farmland contract,
the priced land attribute is acres, which, for our purposes, is ignored.

* Since we assume it is prohibitive for the landowner to measure inputs by outputs,
landowners are unable to entice optimal resource allocation by using repeated contracts.
Because the landowner can anly rely on the inceative structure of the contract, our one-
period madel is justified.

¥ Richard E. Just & Rulon D. Pope, Stochastic Specification of Production Functions
and Economic [Implications, 7 J. Econometrics 344 (1978).

X Not only do we have no a priori theoretical grounds to assume which inputs are
substitutes or complements, but there is empirical justification for their independence. First,
were they not independent, contracts could adjust some input prices upward and others
downward, in arder to influence farmer behaviar, This, haowever, is not ohserved. Second,
Dauglas W_ Allen & Dean Lueck, Sharing Input Costs: Evidence from Midwestern Crop-
share Contracts {unpublished manuscript, Louisiapa State Univ. 1991}, find that input-cost
sharing in cropshare contracts exhibits an all-or-nothing dichotomy; that is, input costs are
either shared in the same proportion as output or not shared at all. This result is only
consistent with independent inputs,
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Therefore, it is worth stressing that » is not the price of land per acre but
rather the cost of the composite unpriced land input.

If contracts could be enforced without cost, there would be no input
distartion and no output measurement. With risk-neuntral landowners and
farmers, the expected profit from the farming operation is maximized,
resulting in the employment of f* and /* units of farmer and landowner
wnputs, These first-best, full-information input levels are identical for the
craopshare and cash-rent contracts and satisfy the standard conditions that
marginal products equal marginal costs for both inputs.’!

When contract enforcement is costly, however, the input choices will
be second best. In either contract, farmers have an incentive to exploit
the land's unpriced attribute (/) because they do not face the full costs,
r. In addition, farmers have an incentive to underreport the output in the
cropshare contract. We examine the differential outcomes of the cash-
rent and cropshare contracts by modeling these incentives. For bath con-
tracts, the farmer chooses the inputs, which depend on the type of con-
tract. Once the input levels are determined, the net value of each contract
can be calculated.

A. Cash-Rent Contracts

Far the cash-rent contract, the farmer hires a tract of farmland for a
[ump-sum fee paid just prior to the growing season.’? He owns the entire
crop and chooses inputs to maximize expected profit. Because he does
not have indefinite tenure of the land, he does not face the true opportu-
nity cost of using the land’s attributes. If we denote the reduced costs he
faces as ¢’ < r, then the second-best solutions f” and {” satisfy A(f") =
w and A(l") = r'. Given that hy = 0, we note that the farmer's input level
is identical to the first-best optimum,; that is, f© = f*. It is also clear,
however, that, since ¥ < r, I” = I*, implying that the land is overworked
because the farmer does not face the full cost of using the land’s attri-
butes.

B. Cropshare Contracts

In a cropshare contract, the farmer gains exclusive use of the plot of
land without paying the landowner prior to production. At harvest time,
the crop (not revenue or profit) is divided between the farmer and
landowner, with the farmer receiving sQ and the landowner receiving

N Because £ ~ (1, ') and because risk-neutral parties maximized expected profits, the
error term, &, vanishes from all first-order conditions.

2 Occasionally cash rent is paid in two or three installments during the growing season.
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(1 - $)0Q, where 0 < 5 < 1. The farmer bears all costs of the variable
inputs except the differential cost of the land’s unpriced attributes.” Now
the second-best solutions, f* and ¥, satisfy sh{(f*) = w and sa(F) = r".
These solutions indicate that the farmer supplies too few of his inputs
because he must share the output with the landowner; that is, f* < f*.
As with cash rent, the farmer overuses the land attributes, or I > /*;
however, the use of the land is less excessive than it is with cash rent,
implying £ = F > I*,

Figure [ demonstrates the model. For simplicity of presentation, the
graphs use identical and linear marginal-product curves for each input,
although this is not required. When contracts are enforced without cost,
the first-best input levels, /* and {*, are chosen. In a cash-rent contract,
the farmer faces reduced costs of using land attributes and chooses /',
resulting in a deadweight cost of DFG. In a share contract, the perceived
marginal products to the farmer are lower, and, therefore, he reduces the
amount of both inputs used to f* and ¥, resulting in two deadweight costs:
ARC and DEH. In order to understand the differential effects of the
contract, consider a switch from cash rent to cropshare. In cropshare,
the farmer chooses less of both inputs, and this has two offsetting effects:
the reduction of { increases the value of the contract, while the increase
in f lowers it. The optimal share will be the one that just equates the
marginal loss due to reducing f(AR) to the marginal gain due to reducing
{ (EH). One obvious implication of the maodel is that I is always greater
than /*. Hence, if there were no output-division costs, the cropshare
contract would always be superior to cash rent because of the reduction
in total input distortion. Cropshare contracts, however, do not always
dominate cash-rent contracts since they do create an incentive to un-
derreport the quality and quantity of crop.

C. Comparative Statics of Contract Choice

Farmers and landowners choose the contract that maximizes the joint
expected return to the tract of land.* Analytically, this requires compar-
ing the expected net return to the land in both contracts, where the net

B Eswaran & Kotwal, supra note 4, assumed that net revenue is shared, which implies
that input costs are shared in the same proportion as the output and that the costs of output
division are zero. Both of their implications are incansistent with our data set. Dollars are
never shared, and inputs are not always shared in the same proportion. See Allen & Lueck,
supra note 20, for a complete discussion on variations in cutput shares and the relationship
between input and output shares.

¥ This solution ignores questions of incame distribution; we assume that the bargaining
costs are low enough so that the most valuable contract is chosen.
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return 1s given by the appropriate indirect objective function. For the
cash-rent contract,

Viw, v, ¥’} = A1) — wf™ — ¥l

With the cropshare contract, there are additional costs of measuring and
dividing the harvested crop. These costs are given by d so that the net
value function is

Viw, v, #', d) = h(f5, B) ~ wff — #Ff — d.

The joint-maximization problem is to choose the larger of V" and V°.

The trade-off between the two contracts is straightforward. The benefit
of cash rent is the avoidance of the costs of dividing output 4. The benefit
of cropshare is the reduction in the total distortion of input levels. The
effect of parameter changes on the net value of each contract can illumi-
nate this trade-off and lead to hypotheses about contract choice. We
consider changes in output-division costs, 4, and the opportunity cost of
land attributes, r.

Consider first how changes in d affect V" and V*. The net value of the
cash-rent contract, V7, does not depend on output-division costs. The net
value of the cropshare contract, V*, however, declines as these costs
increase.” For low casts, the cropshare contract maximizes net value; for
high costs, the cash-rent contract maximizes net value. The implication is
clear: as the costs of output division increase, it is less likely that the
cropshare contract will be chosen. The comparative statics for r are simi-
lar.?® An increase in the cost of land attributes will lower the value of
either contract (holding #' constant), but it will lower the value of the
cash-rent contract more because land inputs are used more intensively
than in a cropshare contract (7 > F). As these costs increase, the crop-
share contract is more likely to be chosen. This implies that, as land
becomes more valuable, the contract will more likely be a cropshare
contract, which inherently reduces the farmer’s incentive to exploit the
unpriced attributes.

IV. [IMPLICATIONS OF THE MODEL

Our model makes clear predictions regarding the choice of contract for
different levels of crap-division costs, d, and a farmer’s incentive to ex-
ploit the soil, ¥ — »'. Even though these parameters are not directly

% By the envelope theorem, 2V /ad < 0.

% By the envelape thearem, aV/ar = I', and aVHar = —F, where I > £. Because neither
# nor { depends on r, the second derivatives of V¥ and V' with respect to r are zero.
Therefore, V¥ and V' are linear functions of ¢.
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observable, there are clear instances when division costs are high and
when the ability to exploit the soil is great, allowing us to test the model’s
implications. This section discusses some features of Midwestern farming
that allow us to test our model of contract choice and compare its implica-
tions to those of other models.

QOur model also has implications about the level of input use under both
types of contracts. Unfortunately, the data available in our survey of
Midwestern contracts only allow a test of the contract-choice implica-
tions. There are no data on the use of any farm inputs in this survey.
Radwan Shaban’s study, however, offers support for our implicatians for
input choices.”” Using data from (South Asian) Indian villages, Shaban
found that input use was significantly lower (19-55 percent) on shared
land when compared to owned land. He concluded that the data refuted
the idea that landowners are able to stipulate and perfectly monitor input
uses in a share contract.

A. Costs of Dividing Farm Output

Our model implies that a cropshare contract is most likely to occur
when the costs of dividing the crop are relatively low. Crops can be
divided into two categories to identify changes in output-division costs;
craps sold through public markets and crops sold through private sales.
Most cash crops grown (0 the Midwest are sold at local elevators, where
the crop is independently weighed, graded, and, if there is a cropshare
contract, divided. Most towns in the Midwest have very few elevators,
0 it is usually well known where farmers take their crops. Crops that
must go to an elevator are easier to measure than crops sold privately.
The crops in our sample that never go to an elevator are the hay crops:
alfalfa, brome, and native hay. Because hay craps are more difficult to
measure at the time of harvest, we expect cash-rent contracts are more
likely to be chosen.” Another implication is that cash rent is more likely
to be chosen when the costs of on-farm storage is high, rendering crop
storage in a public elevator more likely.

Not all farmland owners are private individuals. In some cases, farmers
lease land from city or state governments, Native American tribes, banks,
or other institutional landowners. For these landowners, relatively large
crop-division costs are likely. The institutions” agents would have little a
priori knowledge or interest in yield or possibilities for underreporting.

7 Radwan Ali Shaban, Testing hetween Competing Models of Sharecropping, 95 1. Pal.
Ecan. 893 (1987).

™ Hay is often used as a livestock feed by the leasing farmer, making third-party measure-
ment even mare difficult.
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We expect institutional landowners to be more likely to cash rent their
land than private landowners.

B. Land Value and Farming Practices

If farmland is soon to be used for purposes ather than agriculture, then
soil quality becomes less important. In the extreme case, where the land
is to be converted at the end of the current contract, the incentives of
the landlord and the farmer toward soil extraction would be identical ('
= r). In this case, a cash-rent contract would approximate the first-best
solution and would be chosen over cropshare. We expect cash-rent farm-
ing to be more common for farmland near urban populations because the
value of the land for nonfarm uses is relatively high.

With a cash-rent contract, the farmer has an incentive to overuse the
unpriced attributes of the land. In Nebraska and South Dakota, like much
of the Midwest, moisture content is one of the most important character-
istics of the soil. In an effort to increase moisture, land is often left fallow
for a complete growing season to conserve moisture for future crops.”
When fallowing the land 1s important, the farmer’s ability to deplete sail
moisture or to damage the long-term viability of the land increases. When
land lies fallow, such factors as the level of crop residue and the method
of fertilizer application can have a large effect on future crops. Practices
that increase next year's crop may come at the expense of later crops.
For example, the landowner may want to leave the crop residue to pre-
vent wind and water erosion, while the farmer may want to work the
residue into the soil to fertilize the next crop. Farmers also like to till
land that lies fallow to control for weeds and raise the quality of the next
crop; however, the frequency and depth of tilling can increase soil ero-
sion. Hence, although fallowing might be easily observed, the quality of
fallow is not. In terms of the model, as fallowing becomes more impor-
tant, the deviation between the farmer’s perceived cost (') of land and
the true cost (¥) becomes greater and the likelihood that cash rent will be
chosen is reduced. Because the purpose of fallowing is to conserve soil
moisture, irrigated land does not suffer from this incentive problem.
Cash-rent contracts are expected to be more likely for irrigated land than
for land that is not irrigated.

Tilling, cultivating, and other physical manipulations of the soil present
the same incentive conflict as fallowing to the landowner and the farmer.

B Depending on the crop, expected rainfall, sail type, and other factors, fallow time can
range from every other year to every third or fourth year. Fallowing the land becomes
especially important for land in relatively dry regions. In the far eastern and relatively moist
reaches of Nehraska and South Dakota, fallowing is rare.
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The farmer does not have the incentive to take the long view regarding
tilling, especially under a cash-rent contract. In certain cases, excessive
tilling can lead to wind erosion, nutrient depletion, and loss of moisture
that may not be problematic in the immediate period but will lead to
reduced crops in the future. For example, in very dry years, the evapora-
tion of surface moisture draws subsurface moisture upward and reduces
the total amount available for the current and following crop to draw on.
Here, farmers can perform a shallow tillage that saves the subsurface
maoisture at the expense of completely drying out the soil exposed to the
sun. This dry topsoil then becomes vulnerable to wind erosion, and,
though two or three seasaons of this kind of tillage may produce a crop,
it can quickly destroy the land. Cropshare is more likely to be chasen
when tillage becomes more important because the potential for land ex-
ploitation is greater. When considering the incentives for different tillage
practices, it is useful to distinguish between row crops (such as corn,
potatoes, soybeans, and sugar beets), where the land is tilled more inten-
sively, and other crops (such as barley, hay, and wheat), where the land
is tilled less intensively. Indeed, for hay crops, the farmer's abhility to
deplete the soil by excessive tilling (s minimal because the soil is seldom
manipulated; the crop is simply harvested periodically. This implies that
hay crops are more likely to be governed by cash-rent contracts. Crop-
share contracts are more likely to be chosen for row crops where tillage
is important.

V. EVIDENCE FROM NEBRASKA aND SoutH DAKOTA

To test these implications, we use data on individual farmer-landowner
contracts from the 1986 Nebraska and South Dakota Leasing Survey.
The survey collected data from both farmers and landowners and con-
tains detailed information on farmland contract terms for the 1986 crop
year.” Each observation is a single farmland contract between a farmer
and a landowner in a sample of 3,432 contracts, of which 2,424 are crop-
share and 1,008 are cash rent.

Because we are considering the dichotomous choice of contract—cash
rent versus cropshare——we use logit-regression analysis to test the impli-
cations presented in the previous section. In this section, we present two
different tests of our model. In the first test, we estimate several logit
equations where the dependent variable is one if the contract is cropshare
and zero if cash rent. The different logit equations use different samples
and different variables in order to test the various implications of our

1 For further information, see Appendix A and Iohnson et af., supra note 8.
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madel as well as some of the implications from other models of crap
sharing. In the second test, we estimate a logit equation to determine the
factors influencing the inclusion of an adjustment clause found in some
cash-rent contracts. In this logit equation, the dependent variable is one if
an adjustment clause is used. The variables used in all of these estimation
procedures are defined in Appendix B, and their means are reported in
Table 1.

A. Logit Analysis of Cash Rent versus Cropshare

The logit equations in Table 2 estimate the influence of selected vari-
ables on the choice of contract. The table’s first regression equation in-
cludes all contracts. The coefficient estimates for HAY, IRRIGATION,
ROW, and DENSITY have the expected signs, are statistically signifi-
cant, and have relatively large effects on the probability of which contract
will be chosen. The variable HAY is expected to be inversely related to
the likelihood of a cropshare contract because the land is not subject to
extensive tilling and output measurement is difficult. The variable IRRI-
GATION 1s expected to be negatively correlated because irrigated land
cannot have its soil moisture exploited by the farmer. The variable ROW
denotes crops that require extensive tilling, so0 the possibility of soil ex-
ploitation is high, implying that ROW will increase the likelihood of crop-
share contracts that reduce this exploitation. Finally, DENSITY approxi-
mates the urbanization of an area and indicates that farmland may have
alternative uses. This implies that soil exploitation is of less concern, so
that a cropshare contract should be less likely. In the table's second and
third regression equations, all the coefficient estimates for these variables
still fulfill the predictions, although, in a few cases, the r-statistics fall.
These estimates offer support for our theory of contract choice and are
consistent with the observation of Grey et al.: “*Especially in the Corn
Belt it is frequently customary to cash rent the hay land while sharing
the grain crop.'"!

The variable FAMILY is included to examine how family relationships
influence the choice of contract. Keijira Otsaka and Yujiro Hayami ar-
gued that contracts between family members will generally be easier to
enforce, so that most contracts will be between related individuals rather
than “‘strangers.”’® The aggregate evidence for our data set, however,
refutes their hypothesis: the choice of contract does not depend on fam-

I Gray et al., supra note 7, at 589,
% Otsaka & Hayami, supra note 1.
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TABLE 2

EstiMaTeD LociT CorfRICIENTS FoR THE Rearession: CropsHarg versUs Casd RENT

SAMELE
[NDEPENDENT WV ARIABLE Full Farmer Landawner PRrEDICTED SIGN
CONSTANT —1.93 —6.70 3.46
{~ .al} (—1.07 {1.48)
[RRIGATION —-20.19 - 16.51 ~21.73 -
(=837 (—4.24) {—6.86)*
[NSTITUTION C —16.62 S —
(—3.26)p
HAY ~7.99 —4.17 - 10,75 -
(=2.71) {—.79] {—2.99)*
ROW 57.33 47.50 66.67 +
{23.97) {11.78)* (20.36)*
DENSITY —.021 ~.03 ~.02 -
(—2.00)* (—L.31} (—1.93)
ROW*HAY 81 170 —.58 7
(.19} (.56) (~.10
ACRES 000 009 — .00l 7
(.28) (2.97} (—1.11
FAMILY —L.49 ~1.05 5.85 1
(—=.77 {—.32} {2.16)*
FARM INCOME C .- —-2.07 —3.44 7
{—1.77) (—2.76)
AGE L .36 C ?
(1.29)
CAPITAL e —.06 . ?
(—.93)
ABSENT - —4.44 7
(~L70)
N 3432 1,261 2171

Note.—Dependent variable = | if cropshare contract, 0_if cash rent. Coefficients are a%/aX =
@[Fl — P)] x 100 from the logit P = 1/1(1+ ¢ %), where P is the mean of the depeadent variable.
Asymptotic s-statistics are in parentheses.

* Significaat at the § percent level, for 2 one-tailed ¢-test,

ily ties.** Furthermore, Otsaka and Hayami claimed that sharecropping
should be mare common among family members. This does not appear
to be the case for our sample as a whole: however, this prediction holds
for data supplied by landowners.

Two control variables—ACRES and ROW*HAY —are included in all
equations. Because row crops and hay crops are occasionally grown to-

3 See Allen & Lueck, supra note 12, however, for evidence on how knowledge of the
contracting parties influences some of the other features of these contracts.
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gether, the ROW and HAY variables have a slight overlap.™ To control
for this, we included the interaction term ROW*HAY. In all cases the
coefficient for this variable was insignificantly different from zero. The
variable ACRES was included to control for the possibility that the size
of the land parcel would influence contract choice. As with ROW*HAY,
the ACRES coefficient is not significantly different from zero in all equa-
tions.

Additional Hypotheses: Institutions and the Agricultural Ladder. To
test our model against some other theories and to test our prediction
about institutional landowners, we divide the data into two subsamples:
one far which farmers provided data (1,261 contracts} and one for which
landowners provided data (2,171 contracts). In the farmer sample, we
add the variables AGE, CAPITAL, FARM INCOME, and INSTITU-
TION. In the landowner sample, we add the variables ABSENT and
FARM INCOME.

The coefficient for INSTITUTION is expected to be negative because
the higher output-division costs for institutional landowners will provide
an incentive, ceteris paribus, to use cash-rent contracts. The evidence in
the table’s second regression equation supports this implication. In the
traditional theory of the agricultural ladder,”* AGE would be expected to
be negatively related to the probability of cropshare contracting. In the
ladder theory, farmers graduate with age from cropshare to cash rent and
ultimately to sole ownership of the land. The evidence here, however,
rejects this hypothesis because the coefficient is small, positive, and insig-
nificant. In a cash-rent contract, a farmer must pay the landowner prior
to harvest; in a cropshare contract, the payment comes after harvest.
Thus, some have argued that farmers facing capital constraints will be
more likely to choose a cropshare contract.’® The variable CAPITAL is
one possible measure of this constraint. The farmer who owns more of
his land base should have better collateral and be able to secure loans
more inexpensively; therefare, he should be more likely to cash rent. The
capital constraint theory, then, implies a negative coefficient for CAPI-
TAL., which we have found, although it is small and insignificant.

In the landowner sample, ABSENT is included to test a common pre-
diction of landowner behavior. In many sharecropping models, landown-
ers are assumed to provide valuable farming information and policing
along with the land; therefore, the absentee landowner faces higher costs

#* One type of hay crop—alfalfa—is a legume that fixes nitrogen into the soil and so is
accasionally rotated with row crops.

3 . ]. Spillman, The Agricultural Ladder, 9 Am. Econ. Rev. 170 (1919).

¥ For instance, Gray ef al., supra note 7.
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of participating in farming activities.? These theories imply that absentee
landowners will be more likely to cash rent their land; that is, the coeffi-
cient for ABSENT should be negative. In our model, however, the land-
owner provides only land, and his presence is unnecessary. Even though
the coefficient is negative, it is small, and the low level of significance
fails to reject our prediction that absentee landowners are just as likely
to engage in cash-rent contracts as in cropshare contracts.

Testing Risk-sharing Hypotheses. Although we have assumed risk
neutrality, risk sharing has often been suggested as an important determi-
nant of contracts, particularly in agriculture.” A cropshare contract is
said to reduce risk more than a cash-rent contract by reducing the vari-
ance in income. Thus, under the assumption of risk aversion, cropshare
contracts are preferred to cash rent as an “‘insurance policy.” In this
secfion, we test some plausible implications of a risk-based theory of
contract choice.,

Before proceeding with the evidence, it is important to note that, even
if risk aversion is important, the cropshare contract is not the best method
of reducing risk. As noted above, the farmer and the landowner share the
crop—hence the term *‘Cropshare” —yet risk could be further reduced if
they shared the gross revenues or profit from the sale of the crop. By
sharing revenues, each party shares the risk inherent in selling the crop,
and, by sharing profits, each party shares the risk of choosing costly
inputs. Simply sharing the crop is not the best way to reduce the variance
of income,

Regarding assumed preferences toward risk, in the American Midwest,
bath landowners and farmers are demographically similar and must be
treated so. Given that farmers and landowners are similar, risk aversion
must apply to both or neither. Therefore, we assume both have the same
degree of risk aversion. Because of this, however, each has an opposite
incentive toward contract choice. A risk-averse farmer prefers a crop-
share agreement in order to reduce the variance in his income. A risk-
averse landowner, however, prefers a cash-rent contract because the
vanatce in his income is zero.

In Table 2, the variable FARM INCOME is included in both the farmer
and landowner samples to examine a plausible implication of risk aver-
sion: it measures the fraction of the farmer’s or landowner’s income that
is derived from farming.?® If farmers are risk averse, they would be more

¥ For example, see Eswatan & Kotwal, supra note 4.
® Far example, see Cheung, supra note 4; ar Newberry & Stiglitz, supra note 4.

¥ We would prefer to include the wealth levels of the farmer and landowner. Unfartu-
nately, the data are insufficient for this.
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likely to enter into a cropshare agreement as their income becomes more
and more dependent on farming. Thus, risk aversion implies a positive
coefficient on FARM INCOME in the farmer sample. Caontrary to this
hypothesis, however, the estimated coefficient is negative. Landowners
can reduce the variance of their income by avaiding the cropshare can-
tract and entering a cash-rent contract. Thus, risk aversion implies a
negative coefficient on FARM INCOME in the landowner sample. Qur
results are consistent with this prediction, though the coefficient is still
relatively small.

Cheung developed another risk-based hypothesis that is often used to
rationalize cropshare contracts.”® Cheung’s argument was that crops with
highly variable yields are more likely to be shared than crops with stable
yields. Despite the fact that Rao found that high-variance crops (tobacco)
were cash rented while low-variance crops (rice) were shared, this predic-
tion still remains poputar.*' We test this risk hypothesis by examining the
influence of variability in per-acre vields across crops and variability in
per-acre yields by crap and across counties on the choice of contract.

Using county-level data from Nebraska and South Dakota, we have
calculated the coefficient of variation for per-acre yields for the region’s
six major dryland crops (barley, corn, oats, sorghum, soybeans, and
wheat) for the 1985 and 1986 seasons.* These numbers are reported in
Tabte 3 by crop and in Table 4 by county. Table 3 shows that, in terms
of the coefficient of variation, corn and sorghum are the most risky crops
and therefore should be the ones most likely governed by cropshare con-
tracts. Wheat and soybeans are the least variable crops and are expected
to be governed by cash-rent contracts. The first lagit equation in Table 5
tests this implication by adding dummy variables for each crop and esti-
mating their effect on the probability that a cropshare contract is chosen.
Because irrigation drastically reduces crop variability, only a sample of
contracts governing dryland crops (excluding hay) is used. The results
from the first logit equation in Table 5 reject the crop-variability thesis.
For instance, both corn and wheat are positively correlated with an in-
creased probability of cropshare contracting even though the yield vari-
ability inherent in these crops differs greatly.

' Cheung, supra note 4.

1 ¢, H. Hanumatha Rao, Uneertainty, Entrepreneurship, and Sharecropping in India,
79 I. Pal. Econ. 578 (1971).

2 All irrigated crops are deleted from this analysis because they tend to have a much
higher average vield and much lower variance. The data used to calculate the coefficients of
variation come from Nehraska Agricultural Statistical Service, 1987 Nebraska Agricultural
Statistics (1988); and Scuth Dakota Agricultural Seatistical Service, South Dakata Agricul-
ture (1987}
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TABLE 4

County YIELD VARIABILITY FOR INEBRASKA AND SoutH Dakotra, 1975-90

NEBRASKA SouTH DAKOTA
Carn Wheat Carn Wheat
Low coefficient of variation 2056 10695 L1099 1595
High coefficient of variation 3879 2568 5155 347
Mean coefficient of variation 2701 1638 L4304 2438

Saurce. —See Appendix A
NaTe. —All data are from county yield averages for |975-50 crop seasons; means are in bushels per
acre. The coefficient of variation for caunty yields is in bushels per acre far dryland corn and wheat.

TABLE 3

EstiMatED LoGtt COEFRICIENTS FOR THE REGRESSION: RISK AvERstoN aND CoNTrRaCT CHOICE

All
Dryland Dryland Dryland Risk-based
Independent Variable Crops Carn Wheat Predicted Signs
CONSTANT —36.70 25.97 20.81
(—56l)* {3.28)* (4.91)*
CORN 25.60 . S +
(5.65)%
SOYBEANS 26.61 A L -
{5.72)*
SORGHUM 34.51 A A +
(6.18)*
WHEAT 33.61 C A -
(11.14)*
OATS 14.81 - A 1
(2.09)*
BARIEY 6.74 S e ?
(73
COUNTY VARIATION Co —15.47 —34.99 +
(—.35) {—1.96)*
ACRES —.003 —.001 002 7
(—1.74) {—1.06) (.71}
FAMILY -582 —6.53 —4.42 ?
(—-1.71) (=233 (—2.20)*
DENSITY 028 086 034 ?
(1.49) {1.52) (.808)
N 1,081 523 498

Note.—Dependent variable = 1 if cropshare contract, O if cash rent. Coefficients are #%/aX =
AP — Pl % 109 from the lagit P = 141 +e *), where P is the mean of the dependent variahle.
Asymptotic r-statistics are in parentheses.

* Significant at the 5 percent level for a one-tailed r-test.
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Since variation across crops may reflect only statewide variation in
crop vield and may not reflect the true crop-yield variability faced by the
farmer, we also examine the variation in corn and wheat vields within
different counties in the two states. Table 4 shows summary statistics for
coefficients of variation calculated from time-series data on dryland
county yields for corn and wheat and shows that individual dryland crop
vields also vary within counties. For example, the county coeefficient of
variation for corn ranges from .1099 to .5105 and for wheat from .0695
to .3347. An implication of the crop-variability hypothesis is that, for any
given crop, the propartion of cropshare contracts will be highest in those
counties where crop-yield variability is highest. The last two equations
in Table 5 test this by examining the contract choice for dryland corn
and dryland wheat. In both equations, the variable COUNTY VARIA-
TION (the coefficient of variation for a given county and crop} is negative
and, in one case, significantly different from zero. When corn is produced
in a county where its yield is more variable over time, there is a decrease
in the use of cropshare contracts and a similar result for wheat.*

Taken together, these tests suggest that risk sharing is not useful in
explaining contract choice. Furthermore, these results bolster the inter-
pretation of our IRRIGATION variable in Table 2. Because irrigated
crops tend to have low variation in vield compared to dryland crops, one
could argue that the negative sign had less to do with soil exploitation
than with risk aversion. Given the poor performance of the risk hypothe-
ses, however, IRRIGATION seems better interpreted as a contracting-
cost variable. In fact, the result that cash-rent contracts are more likely
when the crop is more variable not only refutes the risk-sharing hypothe-
sis but is further evidence for our model. The more variable a crop, the
more difficult it is to police underreporting, and the more costly a share
contract becomes. Hence, our model predicts the negative coefficient of
COUNTY VARIATION in Table 5.

Government Farm Programs. Federal farm-commodity programs are
yet another factor suggested as influencing farmland contracts.* Crops
such as barley, corn, oats, and wheat are part of target-price programs
for which farmers and cropshare landowners get direct government pay-
ments. Hay crops have no government programs.* Soybeans and sugar

“ We look only at corn and wheat because they are the two most important erops and
because positive amounts of each ¢rop are grown in practically every county.

* For information on government programs, see U.S. Department of Agriculture, ASCS
Commodity Fact Sheet (1988).

4 Since government farm programs tend to reduce the variance of farmer income and
since hay crops have no government programs, the risk-sharing hypothesis would predict
share contracts. We find, however, that hay crops are almost always cash rented.
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beets (both row crops) have government programs, but no direct pay-
ments are made. We are not certain what a model based on government
programs would suggest since the payments do not depend on contract
type. In our model, it is unclear how government programs would influ-
ence the choice of contract by influencing either the cost of dividing
output or the ability to alter the soil. In an unreported regression similar
to the first equation of Table 5, we used the full sample, deleted ROW,
and added dummy variables for individual crops. In all cases, the coeffi-
cients for the crop dummies are positive. Furthermore, the use of these
variables did not appreciably alter the other estimates. These estimates
indicate that government programs do not have any differential effect on
contract choice.

B. Logit Analysis of Adjustment Clauses in Cash-Rent Contracts

In the typical cash-rent contract, the farmer is the complete residual
claimant of the crop. In Nebraska and South Dakota, at least, this is not
always the case. In our sample, 100 out of 1,008 cash-rent contracts have
provisions to vary the amount of cash rent that is due to changes in actual
yields. These adjustments are always upward; that is, when the crop vield
is unusually high, the cash rent is increased. This converts the cash-rent
contract into a partial cropshare contract. We examine these cash-rent
adjustment clauses in order to further test our hypothesis that farmer-
landowner contracts are organized to reduce the losses from input distor-
tions and autput-division costs.

A higher-than-expected yield may indicate that the farmer has over-
used the soil compared to the landowner’s desires. An adjustment clause
may, in part, serve as a deterrent to a farmer's excessive use of the land
because his marginal share is reduced at the point when the clause takes
effect. This rationale for adjustment clauses implies that the adjustments
will be more common for land where the farmer’s ability to exploit the
soil is high. In addition, since the adjustment clause presumes a measure-
ment of the crop, crops where the division costs are high should be less
tikely to have adjustment clauses. For instance, we expect that adjust-
ment clauses witl not be common for hay land or irrigated land because
the ability of the farmer to overuse the land is limited in these cases and
because hay crops are easier to underreport at harvest. With row crops,
where the ability to exploit the soil ts greater and where the relative cost
of division is lower, we expect to see more adjustment clauses.

We test our proposition by using a sample that includes only cash-rent
contracts. Table 6 presents the results of a logit-regression equation that
estimates the effects of several variables on the decision to include an
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TABLE 6

LoGiT REGRESSION FOR FacTORS INFLUENCING THE PRESENCE
oF CaSH-RENT ADJUSTMENT CrLauses (N = |,008)

Independent Variable Estimated Coefficient Predicted Sign
CONSTANT —21.61
(—9.19)*
IRRIGATION —.45 -
{(—.20
HAY -6.63 -
{(—1.95)*
ROW 7.95 ¥
3.67)*
DENSITY 0l -~
2.3m*
FAMILY 4.11 ?
{2.07y
ROW*HAY —9.54 1
{—1.52)
ACRES -0.0¢ ?
(—1.04)
Note.—Dependent variable = { if adjustment clause is present. Coefficients

ate 3%fX = BRI — ] = 100 from the fogit £ = (/{1 +e" ™), where P i5 the
mean aof the dependent vanable. Asymptotic :-stanistics are in parentheses.
* Significant at the 5 percent levei for a one-tailed ¢-test.

adjustment clause in the cash-rent contract. Qur model predicts that all
variables should have the same sign as in the previous test since the
presence of an adjustment clause with a cash-rent contract approximates
a cropshare contract. The signs of all variables but DENSITY are consis-
tent with this prediction. For HAY and [RRIGATION, we expect—and
find—a negative relationship, although the coefficient for IRRIGATION
is not significant. Since hay crops and irrigated land are more difficult
and less likely to be exploited, adjustment clauses are not necessary.
The variable ROW s positive and significant, as predicted, since the
adjustment clause will discaurage exploiting the soil to increase the cur-
rent crop. The variable DENSITY is predicted negative because alterna-
tive uses for the land reduce the cost of soil exploitation; however, this
prediction is refuted by the data. We have no explanation for why a
positive carrelation exists between DENSITY and the presence of adjust-
ment clauses.

Like the estimates in Table 2, we include ACRES, FAMILY, and
ROW*HAY as control variables. Again, ACRES and ROW*HAY have
no significant effect on whether or not to use an adjustment clause; how-
ever, FAMILY has a significant, positive effect on the probability that
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an adjustment clause will be chosen. This indicates that family members
are more likely to explaoit the soil under a pure cash-rent contract than
nonfamily members.*

VI. ConcrLupiNnG REMARKS

In this article, we show the transaction-cost approach to be a useful
tool for understanding the choice of contracts between farmers and land-
owners in modern agriculture. It is an unfortunate reality that transac-
tion-cost models often hinge on unobservable parameters. If economists
could directly and cheaply measure the ability of farmers to exploit soil
moisture and nutrients or the number and quality of hay bales taken, then
s0 could landowners, and there would be no contract-design problem.
Despite the problems with identifying output-division costs and the cost
of exploiting soil attributes faced by the farmer, we feel that our proxies
are reasonable and accurate. In this study, our ability to obtatn detatled
knowledge of farming practices in the Midwest greatly helped us exploit
the theoretical model, and our evidence indicates that the choice of cash-
rent and cropshare contracts lies primarily in their ability to create proper
incentives.

Our data from Nebraska and South Dakota show that cropshare con-
tracts are more likely when crop-division costs are low and where the
ability of farmers to adversely affect the soil is high; the data also show
that cash-rent contracts often contain clauses that discourage soil exploi-
tation. Our logit estimates support the theory that the variation in con-
tracts is largely determined by the costs of enforcing the contracts in
various sifuations. Not only are the signs of our test variables correct,
but the magnitude of the coefficients dwarf the coefficients for both the
control variables and the variables that tested other theories. Further-
more, our data suggest that capital constraints and the so-called agricul-
tural ladder are not helpful in explaining contract choice. Finally, our
data offer no support for the view that contracts are chosen to avoid risk.

% We also estimated this equation with the farmer sample (o test our prediction about
institutional landlards. The caefficient for INSTITUTION was negative as predicted and
significant at the 10 percent level. The other coefficients were similar in size and significance
levels to the full-sample coefficients.
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APPENDIX A

DaTa SOURCES

Most of the data for the landowner-farmer contracts came from the 986 Ne-
braska and South Dakora Leasing Survey that was conducted by Bruce Johnson
of the University of Nebraska and Larry Jannsen of South Dakota State Univer-
sity.*7 The Economic Research Service of the U.S. Department of Agriculture
funded the survey. A summary of the study and the survey procedures can be
found in Agriculrural Land Leasing and Rental Marker Characteristics: A Case
Study of South Dakota and Nebraska . ®

Johnson and Jannsen obtained a list of landowners and farmers (from the Ag-
ricultural Stabilization and Conservation Service [ASCS] List of Producers) in
each county in Nebraska and South Dakota who participate in or are eligible to
participate in federal commodity programs. Essentially all farmers in these two
states are eligible for federal programs.*? As a result, we do not have any sample
selection bias in the data. From the farmer-landowner list, Johnson and Jannsen
chose a random sample of names and sent the survey to 6,347 individuals in
Nebraska and 4,111 in South Dakota. The response rate was 32 percent in Ne-
braska and 33 percent in South Dakota. In the data set, the number of usahle
respanses was 1,615 for Nebraska and 1,155 for South Dakota. Each observation
represents a single farmer or landowner for the 1986 crop season. To conduct aur
tests, we reorganized the data so that each observation is a single farmland can-
tract berween a farmer and a landewner. Because many individuals had more
than one contract, this increased the sample size by 20 percent and resulted in
2,101 observations for Nebraska and 1,331 for South Dakota.

The Leasing Survey data contain infermation on the general attributes of the
farmer and landowner, the number of acres owned and leased, the type of con-
tract, the shares and cash rent, the type of crop grown, and other similar informa-
tion. The data set has no information on the levels of inputs used in farming.
There are several questions on pasture-range leases, but, due to differences in
the type of questions, the pasture-lease data are not comparable to that far the
crapshare or cash-rent contracts. There are relatively few pasture leases as well.
We comhined the Leasing Survey data with county-level data an population per
square mile taken from the County and City Data Book 1987.% This information
was used to calculate the DENSITY variable used in our regressions.

We taok data on dryland corn and wheat crop-yield variability from various
issues of Nebraska Agricultural Statistics and South Dakota Agriculture S From
these sources, we calculated the coefficient of variation variable, COUNTY
VARIATION, from time-series-yield data for each county, For Nebraska, the
data are for [975-90; for South Dakota, the data are for 1980-90,

4 [ohnson er al., supra note 8.

@ 1d.

# According to Steven Munk, U.S. Department of Agriculture Extension Agent for Min-
nehaha County in Sioux Falls, South Dakota (conversation with authors, 1590).

* 1.8, Bureau of the Census, County and City Data Book (987 (]989).

I Nehraska Agricultural Statistical Service, supra note 42, and South Dakota Agricul-
tural Statistical Service, supra note 42,
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APPENDIX B

DEFINITION OF VARLABLES

DEPENDENT VARIABLES

| if contract was a cropshare contract.
L if cash-rent contract contained a clause ad-
justing rent for high vields.

INDEPENDENT VARIABLES

mnon ([l

hn

mnonon oo

no

o n

1 if land is irrigated.

[ if landowner was an institution (only available
for farmer sample).

1 if landowner and farmer were related.

1 if alfalfa, brome, or native hay.

1 if row crop (corn, sugar beets, soybeans,
sorghum),

0 if not a row crop (wheat, cats, barley).

ROW x HAY.

1 if the farmer or landowner was less than 25
years ald,

2if 25-34 years old,

3 if 35-44 years old,

4 if 45-54 years old,

5if 55-65 years old,

6 if older than 65.

Population per square mile in the county of farm
operation.

Number of acres coverad by contract.

L if less than 30 percent of total income comes
from farming,

2. if 30-49 percent,

3 if 50-80 percent,

4 if >80 percent.

Percentage of farmed acres that are owned by
the farmer.

L if landowner lived in county different from con-
tracted land.

The coefficient of variation for dryland corn or
wheat vield in a county.

L if corn was the major income-producing crop.
Similarly, OATS is L if it is the major income-
praducing crop, and so on.



CONTRACT CHOICE IN AGRICULTURE 425

BIBLIOGRAPHY

Allen, Douglas, and Lueck, Dean. “*Sharing Input Costs: Evidence from Mid-
western Cropshare Contracts.”” Unpublished manuscript. Baton Rouge: Louisi-
ana State University, 1991.

Allen, Douglas, and Lueck, Dean. "‘The Back-Forty on a Handshake: Specific
Assets, Reputation, and the Structure of Farmland Contracts.’” Journal of Law,
Economics, and Organization § (1992): 366-76.

Allen, Franklin. “‘On the Fixed Nature of Sharecropping Contracts.” Economic
Journal 95 {1985): 30-48.

Alston, Lee I.; Datta, Samar; and Nugent, Jeffrey. “*Tenancy Chaoice in a Com-
petitive Framework with Transactien Costs.” Journal of Political Economy 92
(1984): 1121-33.

Alston, Lee J., and Higgs, Robert. “‘Contractual Mix in Southern Agriculture
since the Civil War: Facts, Hypotheses, and Tests.” Jowrnal of Economic
Hisrory 42 (1982): 327-53.

Barzel, Yoram. Economic Analysis of Praperty Rights. Cambridge: Cambridge
University Press, 1989,

Barzel, Yoram, and Suen, Wing. “"Moral Hazard, Monitoring Costs, and the
Choice of Contracts.”” Unpublished manuscript. Seattle: University of Wash-
ington, 1988.

Brown, D. I., and Atkinson, J. H. **Cash and Share Renting: An Empirical Test
of the Link between Entrepreneurial Ability and Contractual Choice."" Reil
Journal of Economics 12 (1981): 296-99.

Cheung, Steven N. S. The Theory of Share Tenancy. Chicago: University of
Chicago Press, 1969.

Coaper, Russell, and Ross, Thaomas W. **Product Warranties and Double Maoral
Hazard."" Rand Journal of Econamics 16 (1985): 103-13.

Day, Richard H. **The Economics of Technolagical Change and the Demise of
the Sharecropper.” American Economic Review 51 (1967): 427-49.

Eswaran, Mukesh, and Kotwal, Ashok. **A Theory of Contractual Structure in
Agriculture.”” American Economic Review 75 (1985): 352-67.

Gray, L. C., er al. **"Farm Ownership and Tenancy.” In Yearbook of the Depart-
ment of Agriculture, 1923, Washington, D.C.: U.8. Government Printing Of-
fice, 1924,

Hallagan, William. “‘Self Selection by Contractual Choice and the Theory of
Sharecropping.’” Bell Journal of Economics 9 (1978): 344-54,

Johnson, Bruce; Jannsen, Larry; Lundeen, Michael; and Aitken, I. David. Ag-
ricultural Land Leasing and Rental Market Characteristics: A Case Study of
South Daketa and Nebraska. Report prepared for the Economic Research
Service, U.S. Department of Agriculture. Washington, D.C.: U.S. Government
Printing Office, 1988.

Johnson, D. Gale. “‘Resource Allocation under Share Contracts.” Journal of
Political Economy 58 (1950): 111-23.

Just, Richard E., and Pope, Rulon D. **Stochastic Specification of Production



426 THE JOURNAL OF LAW AND ECONOMICS

Functions and Economic Implications.”” Journal of Econometrics 7 (1978):
67-86.

Lazear, Edward P. *'Salaries and Piece Rates.” Journal of Business 59 (1986):
405-31.

Lucas, Robert E. B. “*Sharing, Monitoring, and Incentives: Marshallian Misallo-
cation Reassessed.” Journal of Political Economy 87 (1979); 501-21.

Nebraska Agricultural Statistical Service, 1987 Nebraska Agriculiural Statistics.
Lincoln: Nebraska Department of Agriculture, various years.

Newberry, David, and Stiglitz, Joseph. ‘““Sharecropping, Risk Sharing, and the
Importance of Imperfect Information.'” In Risk, Uncertainty and Agricultural
Development, edited by James A. Roumasset, Jean-Marc Boussard, and Inder-
jit Singh. Berkeley: University of California Press, 1979.

Otsuka, Keijiro, and Hayami, Yujiro. *Thearies of Share Tenancy: A Critical
Survey.” Economic Development and Cultural Change 37 (1988): 31-68.

Rao, C. H. Hanumatha. *'Uncertainty, Entrepreneurship, and Sharecropping in
India."" Journal of Political Economy 79 (1971): 578-95.

Reid, Joseph D. **'The Theory of Share Tenancy Revisited—Again."’ Journal of
Political Economy 85 (1977): 403-7.

Shaban, Radwan Ali. *‘Testing between Competing Models of Sharecropping.’
Journal of Political Economy 95 (1987). 893-920.

South Dakota Agricultural Statistical Service. Sowth Dakota Agriculture. Pierre:
South Dakota Department of Agriculture, various vears.

Spillman, W.J_ *“The Agricultural Ladder."” American Econontic Review 9 {1919):
170-79.

Stiglitz, Joseph. 'Incentives and Risk Sharing in Sharecropping.” Review aof
Economic Studies 41 (1974): 219-55.

Umbeck, John. **A Theory of Contract Choice and the California Gold Rush."
Journal of Law and Economics 20 {(L977): 421-37.

U.S. Bureau of the Census. County and City Data Book, 1987. Washington, D.C.:
U.5. Government Printing Office, 1989,

UJ.S. Department of Agriculture. Agricultural Statistics, 1986. Washington, D.C..
U.8. Gavernment Printing Office, 1987.

U.S. Department of Agriculture. ASCS Commadity Fact Sheer (various issues).
Washington, D.C.: U.8. Government Printing Office, 1988.



