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ABSTRACT. Relative performance schemes (e.g., tournaments) are commonly used in mar-
kets for a variety of livestock and processing commodities, while explicit versions of these
schemes are rarely (if ever) used in markets for fresh fruits and vegetables and specialty
grains. We show how contracts for each of these latter commodities do in fact provide—via
a payment mechanism which crucially depends on this existence of a market price—relative
performance incentives. In such an environment, compensation that is offered as some in-
creasing function of market revenue implements a relative performance scheme by making
each grower’s payment an increasing function of his own output, but a decreasing function

of others’ output.

1. INTRODUCTION

Holmstrom (1982) models the problem facing a group of agents, each of whom produces
an observable quantity of some good by taking an unobservable action. A rather robust
conclusion from this line of inquiry is that when the production of one agent isn’t independent,
of the production of another, then the compensation awarded the first agent should depend
not only on his own production, but also on the output of others. In particular, if agents’
production is positively correlated (because of some common shock, for example) then an
agent’s compensation should be larger when other agents’ output is smaller, a phenomenon
which Holmstrom terms “relative performance evaluation.”

Relative performance evaluation ought to be particularly important for agricultural pro-
ducers and the various intermediaries who purchase their output. These producers face

considerable common risk from aggregate production shocks, and so one would expect that
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relative performance evaluation could improve efficiency. In fact, certain types of agricul-
tural intermediaries do use explicit relative performance schemes, as predicted by theory.
For example, Knoeber & Thurman (1989) analyze the tournaments (a particular form of
relative performace incentives) used by “integrators” in the procurement of live chickens.
Tsoulouhas & Vukina (1999) note that similar relative performance schemes are used to pro-
cure a wide variety of processing commodities (e.g., livestock, canned fruits and vegetables).
In these commodities, relative performance can be used to shield growers against various
sorts of common (across producers for a given intermediary) weather, pest, disease, and
other production risks.

Despite the importance of relative performance evaluation for some agricultural com-
modities, for others the explicit use of relative performance seems to rarely (if ever) be
observed—Ileading examples include fresh fruits and vegetables. However, a defining feature
of this class of commodities seems to be that growers under contract receive payment which
is based on the price of the commodity in downstream markets, which is in turn determined
by aggregate supply and demand. ften the payment made to the grower takes the form of
a share of total revenue derived from the sale of the grower’s produce.

The dependence of an individual producer’s compensation on aggregate supply and de-
mand conditions when contracts don’t feature relative performance incentives is interesting,
since we’d expect an efficient contract to make compensation depend only on variables which
convey information about the unobservable actions taken by the grower ( heldon 199 ).  hy
is the compensation awarded in many agricultural contracts based on current market rev-
enues, even when the current market price used to compute revenue carries little or no
information about a particular grower’s unobservable actions In this paper we argue that
this seeming puzzle has a simple explanation compensation based on current market rev-
enue is in fact a form of relative performance evaluation when variation in prices is due to
supply shocks, as tends to be the case in markets for agricultural commodities.

To give an intuition for the sort of mechanism we have in mind, consider an adverse
weather shock which a ects the mean output of all growers of some fresh-market commod-

ity.  hen common shocks have a similar in uence on the output of many growers, relative



MARKETS AS RELATIVE PERFORMANCE EVALUATION
performance incentives amount to rewarding a particular grower for how he’s done relative
to other growers thus, his compensation should be an increasing function of his own out-
put, but a decreasing function of aggregate output. ince, , low aggregate
output translates into high prices, giving the grower some increasing function of revenues as

compensation satisfies both of these requirements.

In what follows, we examine the extent to which actual contract structures like those de-
scribed above are consistent with the “optimal” relative performance scheme predicted by
theory. In ection 2 we begin by discussing two sorts of real-world contracts we’ve observed,
neither of which has any explicit relative performance incentives, but each of which exposes
the producer to aggregate price risk. To understand these contracts, allowing for the pos-
sibility of market based relative performance evaluation, we need a model in which output,
prices, and grower’s compensations are all ointly determined in short, we need a model
of general equilibrium with private information. e construct such a model in ection
Though rather simple and specified at the level of primitive preferences, technologies, and
endowments, the model delivers a great deal, including a set of equilibrium contracts gov-
erning the provision of a finite number of commodities, a non-trivial equilibrium mechanism
governing the matching of growers with intermediaries, and well-defined supply and demand
schedules indexed by the supply shocks which bu et the economy. The equilibrium contracts
in this environment are arbitrary mappings from the state of the economy into a family of
probability distributions over allocations—in particular we do not any relationship
between grower compensation, aggregate prices and individual output. e show that the
equilibrium contracts will include relative performance incentives, and that one simple way
of implementing these contracts is to make compensations depend on price. In ection
we display a particular economy from the class of general equilibrium models considered
in ection . The example economy has only one consumption good, but allows for uncer-
tainty. In equilibrium, the example features partial insurance against idiosyncratic risk and

contracts with relative performance evaluation further, the relative performance incentives
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in the contract can be provided simply by making compensation contingent on price via

revenue. ection concludes.

2. R D ONTR CT

Agricultural contracts vary considerably according the commodity being contracted for,
but to date very little of this variation has been the sub ect of research. This may be
surprising, given the voluminous research on contracts in other fields of economics ( hambers
1999). In an e ort to catalog some of this variation, we describe two forms of contracts, each
of which seems to be used for a fairly wide range of commodities. Figure 1 displays stylized
versions of these two forms of agricultural contract. The first, which we call a ,
o erscompensation () (1 ) ,where isnetoutput, isa parameter,and is the
market price at or near the time of delivery. The broker contract is common in markets for
many fresh fruit and vegetable commodities (Dimitri & ichtenberg 1999). In these markets,
various types of intermediaries sell growers’ output on commission to downstream buyers at
negotiated prices which depend on current market conditions.

In the top panel of Figure 1, we plot the compensation schedule ( ) as a function
of output for two di erent values of —one corresponding to a “good supply shock” (low
price) and the other corresponding to a “bad supply shock” (high price)—and as a function
of revenue for each shock. The broker contract o ers growers compensation which is strictly
increasing in output and revenue, and provides only limited protection against aggregate
price risk. Also, for a given shock, growers face higher-powered incentives in adverse supply
conditions (marginal compensation as a function of output is greater when the aggregate
shock is bad and prices are high).

In the bottom panel of Figure 1, we display a . Here, growers
receive some premium above the market price so that total compensation is given by

() ) . arket premium contracts are common when the output is grown
under similar circumstances (e.g., manner of planting and cultivation) and in the same
geographic region as some standardized commodity with a well defined market. xamples

include specialty (e.g., high oil) and seed corn contracts, both of which which o er producers
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I UR Two tylized ontracts. This figure displays the payment mech-
anisms o ered in two contracts as functions of output and revenue for two
di erent prices. ompensation in the good production state (low price) is in-
dicated by the dashed lines compensation in the bad production state (high
price) is indicated by the solid line.

an “above the board” payment mechanism that provides a premium above the futures market
price for commodity corn (Hamilton 199 ). The market premium contract exhibits very
similar features to the broker contract both can be written as some function ( )
() (). Also, note an interesting feature of the market premium contract although
compensation depends on a price, the price which is featured in the contract is the
market price of the commodity (e.g., seed corn) under contract, but rather the price of a
completely di erent good (commodity corn).
either contract in Figure 1 appears to use a relative performance scheme. This is a puzzle
since there is considerable scope for such a scheme when producers face common production
uncertainty. There is no obvious reason that the same types of output or quality based rela-

tive performance schemes mentioned earlier could not be employed here.  oreover, price risk
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could be reduced by o ering a fixed unit price, or in situations where it’s feasible, by making
payment depend on the di erence between the price received for a grower’s particular lot
and some average market price. Instead, we observe compensation that depends on realized
production and on some aggregate market price that may or may not be directly related to
sale of a grower’s output in some downstream market. ore precisely, compensation usually
depends directly on revenue, where again the price used to calculate revenue may or may
not be directly associated with sale of a producer’s output in a downstream market.

ne possible explanation for dependence of grower compensation on revenue is that each
grower’s produce may fetch a di erent price because of idiosyncratic variation in quality. If a
grower’s unobserved action a ects quality, then price (via revenue) provides a valuable signal
regarding the grower’s action, and some dependence of compensation on price will actually
be a feature of the optimal contract. Hueth & igon (1999) investigate this hypothesis
for a specific type of contract used in alifornia’s fresh-market tomato industry. However,
explaining why compensation might depend on price does not explain the apparent absence
of relative performance evaluation in fresh market contracts. That is, while moral hazard in
the provision of quality may lead to dependence of compensation on price, it should only do
so through variation in price. As noted above, considerable market risk could
be filtered away by simply making compensation depend on deviations between the price
fetched for an individual producer’s lot and the average price across a group of producers,
or some average market price report. To our knowledge, this type of filtering’ never occurs.

oreover, in the case of the market premium contract, compensation depends on a price

In the case of fresh fruits and vegetables, the information infrastructure necessary to make this work already
exists. The identity preservation re uired to keep track of the price actually received for a grower’s crop
is ubi uitous, and is already used in the ma ority of fresh market contracts. The Department of Agriculture
reports daily average market prices for many fresh market commodities in various location across the United
States. Alternatively, an intermediary could use the average price received on sales for his speci ¢ growers.

However, we do not want to convey the notion that this is the dominant or only important feature of
agricultural contracts. In fact, such contracts are normally uite non-linear and complicated schedules that
include provisions such as a base payment (independent of production and price), uality incentives, short
term credit, mixed ownership of productive assets, and so on. Nevertheless, as indicated in the styli ed
contracts presented above, an important element of most all the contracts we have encountered is that gross
revenue often forms the basis for compensation. or further discussion of contracting mechanisms in a cross
section of California’s fruit and vegetable industry, see Hueth, Ligon, Wolf, =~ Wu (1999) and Wolf, Hueth,

Ligon (1999).
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that is entirely independent of a single grower’s actions. In this case, calculating revenue
based on the current market price would seem only to risk to the producer, relative

to a compensation rule based on, for example, an expected market price.

OD

In the previous section we’ve argued informally that exposing producers to aggregate price
risk is a way of implicitly providing relative performance incentives. For the argument to
hold, we actually need very little. ommon supply shocks need to a ect producers’ output in
a similar way (such a shock can’t be good for one producer’s output and bad for another’s),
and demand curves need to be downward sloping (so that an increase in aggregate supply
results in a decrease in price). However, though aggregate price risk provides relative
performance incentives, it is by no means apparent that an relative performance
evaluation scheme would look anything at all like the contracts pictured in Figure 1.  ore-
over, in an economy with private information, it’s not entirely obvious that downward-sloping
demand curves will necessarily obtain, even for normal goods, since in general the producers’
compensation may be a non-linear, non-monotone function of output see, for example, the
example of rossman & Hart (198 ) it’s possible to construct examples in which income
e ects dominate substitution e ects.

In this section and the next, we support our argument that market prices can play an
important role in the provision of relative performance incentives by defining the competitive
equilibrium for an economy with private information, and then by constructing a competitive
equilibrium for a simple example economy. This example economy provides support for our
main contention, since in fact demand curves downward sloping in that example, but
also allows us to greatly extend our claim in our example economy, not only does the use
of market prices provide relative performance incentives, but the real-world broker contract
described in the previous section can be shown to provide the relative performance

incentives for a particular, plausible specification of preferences and technologies.

1. P T There are  commodities in the economy quantities

of each these denoted by 12 . e assume there to be a unit mass of identical
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agents. ach agent is endowed with a unit of time, which is divided between labor and
leisure (leisure being among the  commodities listed above). At the beginning of the
period, each agent makes a decision regarding how much labor  to devote to the production
of some good , and we we assume that agents produce at most a single commodity.

For simplicity, we suppose that labor is the only input to production for any good, and that
each agents’ production is conditionally independent of other agents’ production. However,
there is some common unobserved shock specific to the production of each commodity. The
common production technology for each commodity is described by a distribution function

( ), with  the labor devoted to production of the th commodity. e assume that
larger shocks produce more output, in the sense of first-order stochastic dominance, or that
for any . ) ( ) for all and  further, we assume that the support
of the distribution function  doesn’t depend on  (though it may depend on ).

et the labor supply of an agent who produces commodity by working units be described
by the probability distribution (). Then the aggregate supply of commodity given
supply shock  will be ( ) (), where is the fraction of agents who
produce commodity . The production shocks have a oint distribution function (), where

( ), the marginal distribution of the th shock being denoted ().

ach agent’s preferences are represented by a utility function which is assumed to take

the addilog form, with

( ) log( )

Here denotes the agent’s leisure, equal to 1 , where is the labor the agent devotes
to production, and the preference parameters  are assumed (without loss of generality) to
be positive and to sum to one. ach agent chooses some amount of labor , receives some

income , and then, taking prices ( ) as given, allocates this income to the

or a usti cation of the point that probabilities e ual proportions for agents on a continuum, see irman
(1981) or udd (1985).
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purchase of a bundle of commodities in such a way as to maximize his utility, solving

() max log( )

sub ect to the budget constraint . ote that this defines the function ( )
this is like an indirect utility function, except that we’ve left aside for now the agent’s
choice of labor. ince we can add a constant to the agent’s utility function without a ecting
the implied preference ordering, we can rewrite the agent’s utility function as ()
Finally, because of the simple addilog form of the utility function, it’s easy to show that
() log( ) log(—).

iven our assumption of common addilog preferences, the aggregate demand function for
the th commodity can be written as some — , where is the spot price of the th
commodity, and where is aggregate income. ote that depends on supply shocks via
the in uence of such shocks on the agents’ income thus, both supply and demand schedules

shift’ according to what set of shocks is realized.

2. F Although each agent is able to engage in the production and marketing on his
own, the uncertainty associated with production and the fact that agents are risk averse
implies that each might prefer to write a contract with a firm which, by pooling risks across
many agents, can reduce the uncertainty faced by any individual agent. e suppose there
to be many identical firms, each of which markets a single commodity. The form of the
arrangement between firm and producer is that the producer gives all output of commodity

to the firm, which realizes revenue from marketing the producer’s output, and com-
pensates the producer by making a contingent transfer . This transfer may depend on the
agent’s output, of course, but it may also depend on the supply shock , since stochastic
dominance with respect to combined with observing the aggregate supply of commodity
implies that the firm can perfectly infer the supply shock

Any firm which markets commodity seeks to maximize expected profits by designing a
contract which minimizes the costs of inducing a suitable number of agents to (i) sign the

contract, and (ii) devote an optimal amount of labor to the production of the th commodity.
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hen agents’ labor can be observed, this problem is relatively simple. ecause of the
linearity of the firm’s ob ective and the conditional independence of production, the problem
of designing a contract for all agents can be solved simply by considering the problem of
designing a contract for one agent. uppose that a particular agent has a reservation utility

that is, he has an expected utility of if he agree to market his output through
the firm. To induce the agent to sign the contract, the firm must o er at least this same
level of utility.

A contract for the production of commodity for an agent with reservation utility takes
the form of a mapping and a probability distribution. The first ob ect maps realizations
of agent’s output  and supply shock into a probability distribution over the agent’s
compensation , and is written as some  ( ). The second ob ect is the probability
distribution over the labor  demanded by the firm, ( ) accordingly, a contract is a pair
( ). oth the firm and the agent take as given a price functional () which maps the

-vector of shocks into a vector of prices, with () denoting the price of the th commodity.

ach firm which produces good seeks to maximize expected profits, choosing contracts so

as to solve

(1) () max () ( ) ) O ()

(2) C ) ( ) ) O ()

ince () is a concave function of | it’s easy to see that the solution to this problem is
to insure the agent against variation in output by providing some constant compensation
In particular, notice that the agent’s compensation doesn’t depend on the aggregate
shocks , and thus doesn’t depend on aggregate output or prices.
atters become more interesting when we admit the possibility that for some production
technologies it may not be possible to monitor labor. In this case, revelation principle
arguments (Harris & Townsend 1981, yerson 1982) imply that the problem facing the firm

is similar to the problem given above, but with the addition of an incentive compatibility
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constraint of the form

() argmax (- () ( ) ) 0O (O)

This simply requires that it be in the agent’s best interests to undertake any labor request

made by the firm.

. E Recall that when designing the optimal contract, each firm takes as
given the price functional (). f course, prices are determined by aggregate supply and
demand, which in turn depend on the contracts designed by the firms. e need to find an

equilibrium first we provide a definition.

A competitive equilibrium is a price functional ( ), an assignment of agents

to di erent industries , and a set of contracts ( ) such that

1. iven the price functional ( ), contracts for each commodity solve the firm’s problem
of maximizing expected profits (1) sub ect to the participation constraints (2) and
incentive compatibility constraints ( ).

2. iven the price functional ( ), the optimal contracts ( ), and the assignment of
agents , expected profits in every industry are zero.

iven the optimal contracts ( ), and the assignment of agents , the price func-
tional must clear all commodity markets for all shocks

. All agents must be assigned to produce some commodity, so that 1.

The first condition is a requirement that firms solve their problem correctly given prices,
and the second condition ust ensures that each firm earns zero expected profits in doing so.
ote that our use of agents’ indirect utility functions and the incentive compatibility con-
straints means that condition (1) implies that agents maximize their expected utilities,

taking as given prices and contracts.
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The third condition is simply the usual market clearing condition, which equates aggregate

demand and supply given any realized supply shock, or

)0 =5 c > C ) () 1

otice that the spot markets here are only for the = commodities, and takes as given the
assignment of labor. learing in the labor market is implied by conditions ( ) (all agents do
something) and condition (2) (no firm makes positive expected profit).

The existence of a competitive equilibrium satisfying Definition 1 follows from arguments
advanced by rescott & Townsend (198 ). Although not an entirely transparent feature
of this definition it should be clear that in general, equilibrium contracts will depend on
the equilibrium price which obtains for each commodity. This feature captures the main
point of our paper, which is that “market” price can be used by firms to deliver relative
performance incentives to producers when variation in this price is due to aggregate supply
shocks. In the following section, we examine this feature further by determining (up to a
linear transformation) equilibrium contracts, prices, and consumptions for a simple example

economy.

N

ur description of the equilibrium contracts given in the previous section is in terms of
distribution functions ( ). However, the observed contracts described in ection 2 appear
to make producer’s compensation a deterministic function of output and prices. Fortunately,
in many cases of interest the optimal distributions ( ) will turn out to be degenerate,
so that both the action taken by each producer and the producer’s compensation can be
regarded as deterministic functions.
In this section we provide a simple example economy of the sort described in ection
e completely characterize production of one of the  goods in this economy, and show that
Wnsa‘cion depends on the (observable) supply shocks , and for each vector of shocks there is a vector of

e uilibrium prices ( ). Thus, conditioning compensation on the supply shocks is e uivalent to conditioning
compensation on price.
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the equilibrium contract for this particular good looks very much like the “broker contract”
described in the introduction.

The economic environment is as described in ection , with two additional assumptions.
First, we make the simplifying assumption that aggregate income for all agents in the econ-
omy, ,isa constant. This does not imply, of course, that the aggregate income of producers
of a particular commodity is constant we have in mind the case of agricultural commodities
in the |, where variation in the incomes of, say, lettuce farmers may be large, but is too
small a part of the economy to have an appreciable e ect on aggregate D .

econd, we specify a particular distribution function for the production of the th com-
modity. In particular, let the supply shock take on values greater than or equal to one,

and let

——eX for
0) () e

elsewhere.

This particular distribution belongs to the family of “gamma-type” distributions. Two prop-

erties of this distribution are worthy of note. First, expected output given () is

so that expected output is an increasing, (weakly) concave function of . econd, the likeli-

hood ratio for ( ) is given by

where we interpret the which appears in this formula as the action recommended by the
intermediary. Heuristically (but inaccurately), since the value of this likelihood ratio is
smaller (in absolute value) when is larger, it’s more difficult for an intermediary to detect
shirking when the producer is required to work very hard. imilarly, it would be relatively
easy to infer that the agent shirked when realized output very di erent from expected

output, since in this case the likelihood ratio is relatively large.
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ith this specification of production, it’s simple to show that the equilibrium contract for
commodity takes the form of the broker contract, a point we make precise in the following

proposition.

P

e begin with the following simple lemma. iven our maintained assumption of

addilog preferences, this is an immediate corollary to Theorem 1 of ewitt (1988).

L

ote that the assumed distribution ( ) satisfies the conditions of the lemma. Thus,
for almost all agents the contract which solves the problem facing a firm of type will feature

a compensation schedule of the form

T !

ince agents are homogeneous, each agent will be advised to take the same action . Thus,

aggregate supply of the good will be ( ) ( ), so that

— — 1

()
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In this form, it’s very clear that the contract features relative performance incentives, since
the aggregate shock now enters the contract only via its in uence on average production
()
To write compensation as a function of revenue, recall that addilog preferences imply that
aggregate demand for commodity is given by since in equilibrium supply

equals demand, this implies that

which is a linear function of revenue, as required. O

ecause firm profits are a strictly decreasing function of producers’ expected util-
ity , it’s clear that a exists which generates zero expected firm profits. Thus, we have
completely characterized the competitive equilibrium generated by the production technol-
ogy in (). This equilibrium is one in which firms use market price in their equilibrium
compensation schedules. oreover, price shows up in compensation via market revenue,
which in turn enters compensation linearly.

The equilibrium contract of roposition 1 looks very much like the “broker contract”
discussed earlier, except that the term representing a “base payment” — will not
generally be zero. In the stylized broker contract of Figure 1, there is no base payment.
There are two possible explanations for this discrepancy first, although the base payment
term in an optimal relative performance scheme will not generally be zero, it nevertheless
be zero. Thus, our model is not inconsistent with the observed contract structure. econd,
it’s possible that our stylized broker contract is misspecified. That is, there are a wide variety
of ways in which a producer might receive some type of base payment (e.g., signing bonus,
disaster insurance, other sources of income), but where this payment is not an apparent
feature of the contract between a producer and his intermediary.

ote also that relative performance incentives are a common feature of environments
not normally associated with “contract” production. For example, consider a producer of

some grain commodity who carries crop disaster insurance, and who sells his crop to a local
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elevator. ormally, the elevator will base her price on the nearby futures price (if one exists),
on the cost of handling and storing the producer’s grain, and on a desired profit margin. This
setting is typical of many commodity grains (e.g., 2 yellow corn) in the nited tates, and

is one where production incentives are quite closely aligned with those predicted by equation

()

ONC U ION

e’ve argued that when common shocks a ect production for many farmers, then the
information that there a common shock ought to be used in some sort of relative perfor-
mance evaluation scheme. However, although relative performance incentives are explicitly
built into contracts for the provision of a variety of processing commodities (e.g., hogs, broil-
ers, processing tomatoes), such explicit incentives are not an apparent feature of contracts
governing production of many items for which a broadly reported “market price” —either for
the commodity which is traded under contract, or for a closely related commodity—exists
(e.g, fresh fruits and vegetables, specialty grains).

In these latter contracts, producers are typically exposed to considerable price risk as-
sociated with annual variation in market conditions.  e’ve argued elsewhere (Hueth &
igon 1999) that exposure to price risk may provide valuable incentives to
produce high quality output for fresh-market commodities (such a scheme is infeasible for
a processing commodity) however, this argument cannot explain the exposure to
price risk which is frequently observed for these commodities.

e resolve this pair of puzzles by observing that while exposure to aggregate price risk
cannot help in the provision of incentives for quality, so long as the equilibrium expected
price is a declining function of aggregate output (i.e., so long as demand curves are downward
sloping, roughly), and so long as output increases in the face of favorable supply shocks, then
exposing producers to variation in aggregate prices has the e ect of implicitly providing the
relative performance incentives predicted by theory.

ur model suggests that explicit relative performance schemes are of potentially greater

value in environments where there is no well defined market price (that contains information
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about aggregate supply conditions). The observation that commodities for which spot mar-
kets have all but disappeared (e.g., broilers, many processing commodities) are the primary

users of explicit relative performance schemes seems consistent with this prediction.

ur general conclusion that exposure to aggregate price risk provides a form of relative
performance incentives seems quite robust. However, in general there’s no reason to suppose
that the relative performance incentives provided by price through its impact on revenue
will be optimal.  onetheless, when revenue is a sufficient statistic for a producer’s action
such a scheme will be optimal we’ve provided a simple example of a distribution which has
this property, and shown that for this distribution (and with log preferences) compensation
should in fact be a function of revenue.

hether or not it’s strictly optimal, exposing producers of commodities such as fresh
fruit or vegetables to aggregate price risk seems likely to provide useful relative performance
incentives. f course, there are other commodities for which this is apt to be a less successful
strategy. First, consider extending the model we’'ve presented above so that production
shocks are fairly local in their e ects, but the commodity is exchanged at a uniform price
over large distances. For example, if an adverse shock a ects production in alifornia but not
in Florida, then exposing producers to aggregate price risk would o er perverse incentives to
producers in Florida, and attenuated incentives to alifornia producers. econd, if producer
compensation depends on aggregate prices, then it depends indirectly on both aggregate
supply shocks aggregate demand shocks it would never be optimal to expose a risk-
averse producer to demand shocks.

This variation in the suitability of using aggregate price risk according to commodity sug-
gests a way in which one could go about testing our hypothesis that such risk sometimes
provides useful relative performance incentives. In particular, non-perishable commodities
produced in many di erent locations and traded over large distances may be poor candidates
for the sort of scheme we have in mind, if supply shocks are local. imilarly, relative per-
formance incentives for commodities with very uncertain demand should not be provided by

exposing producers to price risk. n the hand, most agricultural commodities have a fairly
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stable demand, and the fresh fruits and vegetables procured under the broker contracts we
study are both perishable, and mostly produced in a single state ( alifornia).

If exposure to aggregate price risk is important in the provision of incentives for fresh fruit
and vegetable producers, then this line of research may have important implications for the
design of government subsidized insurance schemes, such as the revenue-insurance scheme
discussed by Hennessy, abcock, & Hayes (199 ). In particular, if existing contracts are
optimal, then the introduction of such schemes would be expected to reduce the efficiency
of producers. n the other hand, the optimal contracts discussed in ection feature a base
payment which doesn’t depend on aggregate shocks, and it may be possible to interpret pro-
posed revenue insurance schemes as providing something resembling such a non-contingent
payment. Thus, combining a revenue insurance payment (which should be contingent only
on aggregate shocks) with a at-rate tax on revenues might be a way to provide the optimal

incentives to producers, even in the complete absence of a contract with an intermediary.
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