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Risk Management in

21st Century Cooperatives



The Risk Mitigation Aspects of Agricultural Cooperatives
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and
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McGill University

Risk is pervasive within commodity mar-
kets and the global food system. There is long-
standing recognition of the inherent risk to
farmers in marketing generic commodities at
the farm gate. Price risk is dominant, but other
forms of risk include quantity risk and quality
risk. In conventional wisdom, the strategies
used to manage or mitigate these risks include
enterprise diversification, forward contracting
(perhaps at a fixed or formula price), hedging,
options, inventory management, participation in
government programs, insurance and vertical
integration by placing equity capital in off-farm
ventures, including, but not limited to, agricul-
tural cooperatives.

Conceptually, an important aspect of agri-
cultural cooperatives is their ability to mitigate Yi
risk for their members. In this context, risk
mitigation is defined as an action that results in
a reduction in the variability of income per unit
time.' The context here is that of a commercial
farmer desiring to evaluate participation in, or
initiation of, an agricultural supply or market-
ing cooperative. The purpose of this manu-
script then is to define and evaluate, in general
terms, the potential risk mitigation aspects of
agricultural cooperatives.

The fundamental reasons for the formation
of, or inducements for participation in, agricul-
tural cooperatives may encompass several
different objectives (Centner). One may be risk
mitigation. Others, as discussed elsewhere in
this proceedings, may be countervailing market
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power or redressing forms of market failure
such as asymmetric information. However, this
analysis focuses exclusively on the risk mitiga-
tion aspects of agricultural cooperatives.

Alternative analytic frameworks for the risk
mitigation aspects of agricultural cooperatives
are defined and explored. These include insur-
ance, portfolio theory, transaction cost econom-
ics, and certainty equivalence. The initial dis-
cussion centers on background information
regarding the relationship of risk mitigation to
cooperative principles. After this, the discus-
sion turns sequentially to the four alternative
analytic configurations mentioned• above.
These alternative analytic configurations add
richness to the discussion and assist in drawing
conclusions concerning risk mitigation. The
exploration of several analytic frameworks also
makes possible a criterion of robustness when
formulating conclusions about risk.

Background

Following Dunn from a conventional view-
point, there are just three principles of coopera-
tives. These include:

1. Users are owners: The users of the
cooperative also are the individuals that
own and finance it.

2. Users provide control: The users of the
cooperative are also the ones that pro-
vide control of the cooperative.



3. Users are the beneficiaries: The purpose of
the cooperative is to provide and distribute
benefits to users on the basis of their use.

Dunn appropriately indicates that other items
sometimes are included on a list of cooperative
principles, such as "operation at cost." None-
theless, these "other" items may be more pre-
cisely identified as practices pursued in support
of the user-benefits principle rather than being
another principle (Dunn, p. 86).

A similar argument may be made for the
risk mitigation aspects of cooperatives, one of
numerous possible inducements for starting or
joining an agricultural cooperative. Risk miti-
gation is not explicitly recognized within the
context of cooperative principles. Clearly, risk
mitigation is not a cornerstone principle of
cooperatives; rather, some cooperatives may

pursue strategies which result in risk mitigation

for their members. As one specific example,
Cook, Knutson and Sporleder used risk mitiga-

tion as one of several foci for the evaluation of

the potential for a multinational grain market-
ing cooperative.

Risk Mitigation as an Insurance Aspect of
Cooperatives

Numerous forms of insurance are available

to producers in the agricultural sector. These
instruments are a direct response to risk. De-
pending on the nature of the risk, the insurance
may be actuarially profitable to the point of
providing sufficient incentives for provision by
investor-owned firms (I0Fs). Examples of

such markets are hail, fire, liability, theft and
medical (Greene; Fleisher; Barry). However,

other risks faced by producers, such as com-
modity price risk and crop loss risks, are unten-

able in private insurance markets (Fleisher).
Potential insurance includes: 1) insurance

through I0Fs, 2) insurance through agricultural

cooperatives, and 3) publicly-subsidized insur-
ance provided by the government, either explic-
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itly or through farm programs. This section
examines the extent of the incentives, based on
insurance, for joining a cooperative.2 Specifi-
cally, do cooperatives mitigate risk by serving
the conceptual role of insurers?

Insurance Market Characteristics

Insurance is an economic institution that
reduces risk by combining, under one manage-
ment, a group of objects so situated that the
accidental losses to which the group is sub-
jected become predictable within narrow limits
(Greene). Several conditions must be met for
an actuarially-fair insurance market to operate
(Fleisher):

• A measurable or estimable probability

of the risky event must exist (Greene).

Without the knowledge of the probabil-

ity distribution, actuarially-fair risk

premiums cannot be calculated.

• Risks faced by those in the pool cannot
be highly correlated in a positive way

(Fleisher).
• Risk sharing must exist. The purchase

of the insurance ayset should change the

distribution of Oie risk.
• The insured cannot affect the probabil-

ity of the outcome, i.e., agency prob-
lems.

• The insurance product must be pur-
chased in advance of the negative event
(Greene).

• Losses must be determinable and mea-
surable (Greene).

Many of the risks faced by producers do not
satisfy these conditions, thus the failure of
private insurers to address them (Fleisher).
Since risks are pervasive, innovative insurance
instruments may have a role in production
agriculture.



An Ostensible Example of Price Risk
Insurance Provision by a Cooperative

The following is a simple example of a
marketing cooperative. It is offered for illustra-
tive purposes and reflects only anecdotal evi-
dence concerning insurance and marketing
cooperatives.

The example cooperative is a fairly com-
mon statewide or multi-state Midwest livestock
marketing cooperative. The cooperative serves
as the first-handler for many small- and
medium-sized cattle or hog operations. The
cooperative has an open membership policy and
maintains one-member-one-vote governance.
When prices rise over time due to exogenous
events, such as a livestock cycle or local spot
market opportunity, members are free to market
outside the cooperative, so deliveries to the
cooperative are sparse. A significant role for
such cooperatives occurs in protecting against
downside risk when prices fall. The coopera-
tive attracts substantial marketings at times
when producers have unattractive non-coopera-
tive alternatives—the cooperative is a "last
resort" phenomenon.

A capital retain is collected and marketing
costs are assessed at the time of sale. The "in-
surance payoff' occurs at the time of sale to the
cooperative. The real payoff is the difference
between the cooperative price and the spot
price, net of transaction-related charges. In this
way the cooperative alternative may serve as a
form of insurance, contributing to enterprise
income stabilization for the producer-member
of the cooperative. The lack of commitment
and marketing agreements allow members
maximum short-term decision-making freedom
and allow them to use the cooperative ostensi-
bly as an insurance instrument, whimsically
invoked.

The cooperative meets the first criteria of
an insurance market in that losses are estimable
and producers are able to, and do, solve the
calculus of marketing inside or outside the
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cooperative. In terms of the second criteria,
negative price events are not correlated across
time. Rather, these are exogenous events to
which producers respond in an adaptive fash-
ion, ex-post.

As the cooperative represents a unique form
of vertical integration whereby the cooperative
serves the idiosyncratic needs of the individual
member (Phillips; Sexton; Staatz 1989; and
Goldsmith), little risk sharing actually occurs
because the insurer and the insured are one and
the same. The dedicated cooperative, because
of its corporate structure, faces the same risks
as the member.

Related to this is the need in viable insur-
ance markets for risk to be uncorrelated across
policyholders (Fleisher). This is a challenge for
cooperatives in the area of risk reduction be-
cause they tend to be commodity-, geographic-,
and industry-specific. This is similar to the
challenge faced by mutual insurance compa-
nies. If policyholders as a group are too homo-
geneous, then the service is comparable to self-
insurance. This position often is not sustainable
in the long run.

Another area of divergence between the
cooperative and the insurance provider arises
from the "agency problems" in the cooperative.
The issues of adverse selection and moral haz-
ard can cause certain risks to be uninsurable.
Cooperatives are vulnerable to adverse selec-
tion problems at the most basic level if they are
open organizations. Adverse selection is the
tendency for the individuals who will benefit
most to self-select to be members of the insur-
ance risk_pool (Fleisher). If the insurer cannot
regulate its membership risk pool, as is the case
in open cooperatives, actuarially-sound premi-
ums may not be calculable.

A similar problem, cream skimming, has
been identified with respect to cooperatives
(Sexton; Staatz 1983; and Goldsmith). The
largest or most successful producers may have
a variety of insurance or production strategies
available to them to mitigate risk. They may, in



turn, be less loyal to, or active in, cooperatives

(Smith). Instead, the cooperative may attract

those that are most competitively vulnerable.

This has additional implications in global food

systems wherein quality is increasingly impor-

tant and is a tool of product differentiation for

some food processors. The more professional

producers may be able to mitigate price risk by

adjusting production regimes and directly ad-

dressing emerging consumer demands and, for

example, contracting directly with downstream

demanders. Relatively, these producers have

less focus on joint action through a cooperative

and more on selling directly into downstream

markets.
The second agency problem for insurance

instruments is moral hazard. This is the hazard

arising from uncertainty about how the exis-

tence of an insurance policy will affect the

behavior of the insured individual (Fleisher).

This is especially pertinent for two reasons.

First, cooperative members are traditionally not

required to make substantial equity contribu

tions, ex-ante, in order to participate in cooper-

ative activities. Patronage is sufficient justifi-

cation for membership and a capital retain

mechanism commonly is used to acquire eq-

uity. Thus, without strict membership and

marketing agreements, producers are able to

exactly match their premium payment with

access to the insurance risk pool. This would

be analogous to purchasing hurricane insurance

a day prior to the actual event.

Moral hazard arises from producer knowl-

edge that the cooperative alternative exists.

This potentially influences producers' actions

and may discourage them from engaging in risk

reduction strategies apart from the cooperative.

Loyalty, cooperative commitment and the

fragility of membership are all relevant here

(Cote). If the cooperative problem is solved

sequentially, whereb the producer first opti-

mizes at the farm level and the cooperative

responds accordingly, then the cooperative

operations are not based on actuarially-sound
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decision rules (Goldsmith). The cooperative, as
an insurance mechanism, would then not be
consistent with best insurance practices.

Though marketing cooperatives ostensibly
may appear to act in a manner consistent with
an insurance provider they are in fact, distinctly
different. While cooperatives may be instru-
mental at reducing risk, the practice occurs
through mechanisms inconsistent with sustain-.

able insurance fundamentals. Indeed, the insur-

ance aspect is phanton7 Nonetheless, the

insurance-related pher;omenon of moral hazard

and adverse selection are germane, and prudent

cooperative managers need to understand the

consequences of these factors in relation to
their operations.

Risk Mitigation in a Portfolio Theory
Context

Portfolio theory offers another analytic
framework for assessing the extent of risk miti-
gation provided to members by their agricul-
tural cooperative. The portfolio approach has
been considered for analyses of cooperatives in
previous work (Vitaliano; Knoeber and Baum-
er). Cooperative membership has been viewed
as just another asset in the producers' invest-
ment portfolio, wherein the cooperative facili-
tates mitigating risk through asset diversifica-
tion and risk-return complementarity. Some
argue that determination of the retention rate of
equity in the cooperative represents a portfolio
decision of the median producer (Knoeber and
Baumer). The producer is assumed to be pair-
ing on-farm investment with equity capital
investment in the cooperative. This section
briefly addresses whether portfolio theory
serves as a useful foundation for understanding
how cooperatives mitigate risk on behalf of
their members. More specifically, are coopera-
tive membership and capital retain policy part

of a portfolio decision rule exercised by pro-du-
cers? Do these factors assist in understanding



the risk mitigation aspects of agricultural coop-
eratives?

Portfolio Theory

The investor is assumed to be risk averse
and chooses the asset that has the lowest vari-
ance for a given expected income, or alterna-
tively chooses assets which maximize return for
a given level of risk (Lintner; Markowitz). It is
through this strategy of asset diversification and
complementarity that investors optimize their
portfolio decision. This strategy allows even
the most risk averse agents to hold risky assets
in their portfolio.

The argument made with respect to cooper-
atives and portfolio theory is whether the coop-
erative serves as a complimentary asset in the
producer's portfolio, reducing risk through the
power of asset diversification.' Also, even
though risk may be reduced by the cooperative,
does it occur through the portfolio effect?

The Cooperative in the Producer's Problem

The cooperative is thought to be part of the
producer's portfolio management as members
determine the optimal refund rate of capital
retains. What share of refunds would a farmer
desire be retained by the cooperative for a
given expected rate of return in patronage divi-
dend and its variance (Knoeber and Baumer)?
The producer determines the optimal return on
equity for the cooperative which complements
the returns and variances of on-farm assets.
The question that this perspective raises is
whether the cooperative is an asset of diversifi-
cation or integration for the producer. Is the
cooperative a separable enterprise from the
farm firm, as was the case in traditional cooper-
ative models (Helmberger and Hoos; Enke;
Savage; and Emelianov), or an integrated com-
ponent of the firm's production function (Phil-
lips; Sexton; Staatz 1983)? Separability and
asset specificity are relevant here.
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Separability. The separability argument
arises from relatively recent conceptualizations
of the cooperative's problem. Here coopera-
tives are not modeled as distinct firms adjacent
to the farm-firm in the marketing chain but as
extensions of the farm-firm. If open, demo-
cratic membership and some degree of agent
opportunism are assumed, producers will gov-
ern and patronize the cooperative within the
context of farm optimand. This is consistent 7
with the correlation of business environment
and cooperative commitment (Cote). Producers
will sacrifice the long-term potential of the
cooperative if it is not compatible with farm-
firm optimization. In the example cited above,
the livestock cooperative is seen only as a mar-
ket of last resort. Though such cooperatives
often are able to survive, they may have a frag-
ile existence.

Thus the cooperative may not offer a dis-
tinct risk-return profile separable from the
membership. The setting of risk-return parame-
ters by the membership through capital retain
policy may not be portfolio strategy.

Asset Specificity. A crucial factor in trans-
action cost economics is idiosyncratic. invest-
ment. Conceptually, idiosyncratic investment,
or the degree of asset specificity between the
cooperative and the producer, may be a key
factor in understanding what motivates invest-
ing dollars at the margin off-farm versus on-
farm. Asset specificity refers to redeployability
of assets in their next best application (William-
son). In the case of physical assets, the extent
of idiosyncratic investment may be measured
by knowledge of the acquisition price and
salvage value. The wider the difference be-
tween the two, the more specific the asset and
the greater the idiosyncratic investment.

In the previously cited livestock marketing
cooperative, the value of farm assets, including
livestock, is directly related to the availability
of a market. Thus the value of the assets is



linked directly to the performance of the mar-

keting cooperative. An analogous, but starker,

example is the relationship of a dairy producer

to the processor. Due to perishability and pro-

duction characteristics, producer assets are

highly specific. It is this specificity of assets

and the associated risk that induces producers

to invest off-farm by integrating downstream

through value-added marketing cooperatives.

The cooperative addresses the problem of asset

risk, not through a portfolio strategy, but

through value-added downstream integration.

Without the cooperative, ceteris paribus, the

underlying assets are valueless in the limit.

In addition to the separability-specificity

argument is the issue of equity capital within
the cooperative and avenues available to raise

additional equity capital. If the cooperative

must rely solely on patronage for an equity

position from members, then investment liquid-

ity in cooperatives is limited compared to

similar-sized I0Fs. The use of patronage-based

capital retains results in limited transferability

of equity shares. Typically, there is no market

mechanism to raise equity, or value existing

equity, through the sale of stock on an on-going

basis (Staatz, 1989). The lack of a secondary

market and non-patron owners limits the market

valuation of cooperative equity shares. As a

generalization, agricultural cooperatives are

unable to raise equity easily through the sale of

stock. However, this is consistent with the

basic principles outlined above.
Nonetheless, innovative means of adding

equity capital, and in essence creating methods

for trading and valuing participation rights (see

Sporleder, 1988, for definition and discussion),

is possible. An example is the recent filing

with the Securities and Exchange Commission

(SEC) by Harvest States proposing to sell "eq-

uity participation units" in its soybean process-

ing and wheat milling operations. They expect
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to raise $100 million from this sale in order to

expand their downstream value-added capaci-

ties (Smith). The "participation units" allow

both associations and producer members a

"larger role" in the cooperative's returns from

processing.

Of course, conventional equity structure
demonstrates a specific purpose of cooperative
equity policy and adherence to the cooperative
principles outlined earlier (Royer). The pur-
pose is not as an investment, per se, but as a
signal of commitment to, and a minimal capital
source for, the cooperative. Thus, the equity-
related policy such as innovative mechanisms
for adding capital, including the expected re-
turns on such investment capital, are distinct
from a portfolio decision. Portfolio theory
logic offers some structure on important factors
in the analysis of risk mitigation and how farm-
ers may view their off-farm investments, but
does not provide an informative overall frame-
work. The authors contend that sunk costs are
vitally important to understanding inducements
for making decisions regarding the marginal
investment dollar and that portfolio theory
alone does not recognize this phenomenon.

Transaction Cost Economics (TCE)
Framework for Risk Mitigation

The TCE Framework in General

Exchange must be organized and governed.

This may occur through a market or through a

firm. Inherent in transaction cost logic is the

notion that firms will evolve, in the long-run, in

a manner that results in minimization of the

costs of organizing and governing transactions.

Indeed, economic institutions, or "governance

structures," should evolve so as to minimize the

costs of organizing resource allocation. Clearly



this does not mean that all behavior can be

explained by transaction cost logic, rather it

enhances insight into the "drivers" that may be

appropriate to isolate in empirical research.

Transaction cost economics has emerged as
a paradigm capable of accommodating a rela-
tively sophisticated understanding of firm
decision-making. Novel testable hypotheses
are possible using a transaction cost economics
approach relative to conventional microeco-
nomic theory of the firm. Conventional micro-
economic theory views the definition of a firm
as synonymous with a production function and
firms and markets as complements. By con-
trast, transaction cost economics allows for
substitutability, in a functional sense, between
firms and markets. Firms may internalize trans-
actions rather than rely on markets in transac-
tion cost logic because 1) both firms and mar-
kets are viewed as governance structures and 2)
the focus of the analysis is the transaction rather
than the firm per se.

Understanding why inter-industry inter-firm
relationships evolve as they do in agricultural
marketing channels always has been a chal-
lenge. Some analysts have attempted to better
comprehend the fundamental drivers providing
incentives regarding the boundary decisions of
firms (Henderson; Walker and Weber; Gold-
smith and Sporleder). The boundary decision is
illustrated when a focal firm invests equity
capital in acquiring an upstream firm to be a
captive supplier of input (Henderson). This
classic make-or-buy decision is resolved within
every firm and sets the relationships among
vertically-dependent firms within a marketing
channel. Goldsmith and Sporleder analyzed the
determinants of the make-or-buy decision from
the perspective of food and beverage manufac-
turing firms and internationalization. The de-
cision was one whereby firms chose between
extending the firm's boundary by utilizing a
foreign direct investment strategy or maintain-
ing the boundary through an exporting strategy.
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Walker and Weber analyzed firms' make-or-
buy decisions in terms of transactions costs.
Both volume and technological uncertainty
were tested and were found to be significant;
however, the strongest predictor of make-or-
buy decisions in their study was comparative
production costs. For the present context, it -\
suffices to indicate that transaction cost logic
provides a framework for comprehending
boundary decisions and helps broaden analysts'
perspectives of managerial motivations for
entering into vertical exchange arrangements
(Barry, Sonka, and Lajili, 1992; Sporleder,
1992).

TCE provides the basis for a more urbane
understanding of the characteristics of eco-
nomic agents and the characteristics of the
transactions themselves. Of core importance is
the broad idea that decisions regarding
production-distribution functions may be sepa-
rate from decisions regarding resource alloca-
tion; that is, governance of resource allocation.
Also TCE, in some applications, provides a
refined way of comprehending managerial
motivations for decision-making (Sporleder,
1994).

Some TCE Logic Applied to Risk Mitigation
by Cooperatives

The facets of cooperatives in relation to risk
mitigation using TCE are ominous. Fortu-
nately, previous work has applied TCE within
the context of cooperatives. Definitive work by
Shaffer and by Staatz (1987) provide a rich
foundation and will not be repeated here. In
fact, the effulgent article by Shaffer is incorpo-
rated here by reference. The "Shaffer dozen"--)
twelve factors influencing integration and coor-
dination by agricultural cooperatives—is en-
dorsed and recommended reading for all stu-
dents of cooperatives. In the same publication,
Staatz (1987) provides a preview of TCE and
some derivative logic applied to cooperatives.



However, the Staatz piece primarily is aimed at
the analysis of cooperatives as a force in coun-
tervailing power.

These antecedents are valuable, but the
present task is to intently focus on the risk
mitigation aspects of agricultural marketing
cooperatives. The issues addressed here will
rely on previously identified factors, such as
asset specificity, for the mechanism of evalua-
tion. The context will be to consider agricul-
tural marketing cooperatives as risk mitigation
devices using TCE logic.

To achieve this objective, the first distinc-
tion must be between a buy-sell marketing
cooperative and a committed marketing cooper-
ative. "New Generation" or "New Wave" coop-
eratives share most of the characteristics of
committed marketing cooperatives (Harris, et
al.). This may include items such as propor-
tional voting, up-front equity investment and
contractual obligations to deliver to a marketing
pool. By contrast, a buy-sell marketing cooper-
ative is characterized by one-member-one vote,
funded through retains, and has no contractual
obligation for its members to deliver production
to it.

Pooling, usually accomplished through
member obligation to deliver to the coopera-
tive, has both a theoretical and empirical basis
for risk mitigation. The theoretical notion is no
more complex than the potential reduction in
income variability available by consistently
delivering to a seasonal pool and earning a pool
price representing some average of spot prices
within the season, as opposed to the spot price

at the time of delivery or sale. The theoretical

reduction in variability is denoted by Figure 1.
The producer receives the pool price, P*,

whereas the independent producer, marketing
portions or all of the sales quantity over this

same time period, may receive higher or lower

than P*, depending on when the transaction was

made and how often the commodity was sold

during the time period. On the average, P*

should exhibit reduced within-season variability
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Figure 1. Theoretical Relationship of Pool Price and
Spot Price over Time
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and be an average amount no lower than the
weighted average price an independent pro-
ducer receives by following some random or
naïve marketing strategy. Thus, P* is preferred ,
when risk mitigation is a factor. Buccola and„:
Subaei indicate optimal pooling rules under/
various conditions within the context of mem-
ber marketing agreements whereby large coop-
eratives sell into downstream processing mar-
kets.

Sporleder et al. have shown empirically that
pooling a marketing cooperative reduces the
equity-asset ratio about nine percent, on the
average, compared to similar-sized non-pooling
cooperatives. Stated another way, the results
indicate that pooling results in a greater effi-
ciency of equity capital through greater total
assets controlled by equity owners per unit of
equity capital. Clearly, this is firm-level risk
mitigation from pooling which allows the mar-
keting cooperative to function more efficiently
in the long-run.

Marketing cooperatives frequently use off-
farm investment of their farmer members to
engage in value-added processing and sell into
one or more downstream markets. Incentives
for such activity include margin capture,
protecting idiosyncratic investment in produc-
tion facilities; countervail power and/or defend

against opportunism (Williamson); and mitigate
risk.



The risk mitigation aspects come from c
moving product sale to a downstream market.
Price variability per unit time decreases as
progression from farm gate through wholesale
to retail markets occurs. For example, prices in
markets for denim, a semi-processed product,
are less variable than cotton spot market prices,
but more variable than prices in retail markets
for clothing. A similar relationship holds
among upstream and downstream price vari-
ability in other marketing channels.

Risk mitigation also transpires from differ-

entiation of a product. The extent of differenti-

ation, of course, typically increases in markets

closer to the final consumer level. The amount
of off-farm investment in differentiating prod-
ucts for downstream markets may be substantial
and is an increasing function of the extent of
differentiation (Figure 2). The activity of
value-added marketing through product differ-
entiation and selling into downstream markets
may reduce price risk but requires substantial
amounts of off-farm investment.

Figure 2. General Relationship Between Member
Off-Farm Investment and Product Differentiation
Potential of Cooperatives

On

0

Generic Differentiated

Another factor that may impinge on the
commodity marketing channels, in a compara-
tive sense, is the issue of perishability or se-
quential versus reciprocal dependency. For less
perishable commodities, storage is the primary
means of vertical coordination in the marketing
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channel. Buffer stocks are held by firms in
upstream and downstream markets in an effort
to mitigate risk and generally deal with unex-
pected events. Vertically dependent firms at

Figure 3. Sequential and Reciprocal Dependency
in Commodity Marketing Channels
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Milk

Broilers

Eggs

successive stages in the marketing channel are
referred to as sequentially dependent because
buffer stocks play a major role.

In commodity markets characterized by
perishable commodities, reciprocal dependency
is the relationship among vertically allied firms
in the marketing channel. Buffer stocks are not
feasible. One consequence of this is that the
coordination problem is more severe and alter-
native exchange mechanisms emerge beyond
simple spot market transactions, such as con-
tracting and joint ventures. These alternatives
are attempts to enhance coordination and, in
part, "substitute" for the economic role of buffer
stocks possible in° the sequentially dependent
channels. The relative relationship among the
major commodities is easily portrayed (Figure
3).

It is interesting to combine the sequential-
reciprocal dependency aspects of commodities
with the extent to which products are differenti-
ated. This "dependency/differentiation" space
may be used to "map," in a relative sense, the
major thrusts of large agricultural cooperatives
(Figure 4).

In general, the space above the horizontal
requires the most off-farm investment by mem-
bers. Moving from left to right of the vertical
represents declining potential for buffer stocks
and increasing potential for opportunistic be-
havior (hold-up problems) on the part of first-



Figure 4. Examples of Cooperatives in Relation to

Factors Influencing Risk Mitigation: Perishability

and Product Differentiation
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handlers. Here, one could expect producer
members to invest off-farm for risk mitigation
purposes and to forestall opportunism on the
part of first-handlers.

TCE offers insight into motivations for
farmers' off-farm investment in cooperatives.
The benefit of the framework is in identifying
novel "drivers," such as the hold-up problem
and idiosyncratic investment, as risk mitigation
aspects of agricultural cooperatives. The se-
quential/reciprocal dependency and the extent
of product differentiation are factors that may
be used to compare and better understand rela-
tive cooperative strategies.

Risk Mitigation as a Certainty Equivalence

Members provide the initial equity capital
for a producer cooperative. From the viewpoint
of a farmer, this equity amounts to off-farm
investment which carries some risk. One meth-
od of analyzing farmer investment in off-farm
enterprises is certainty equivalents, or the level
of return on a risky investment which equili-
brates to a certain return, measured in some
utility terms.

A typical condition would be to consider
farmers as risk averse. Risk averters are char-
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acterized as having utility functions exhibiting
diminishing marginal utility. The risk averter
must be paid a risk premium which is the dif-
ference between the expected return on a risky
investment compared to the return on a risk-
free investment. By adding a premium to the
risk-free rate of return, the decision-maker is
indifferent between the risky and risk-free
investments.

The risk premium, it, may be viewed as the
compensation necessary to induce the risk
averse investor to undertake the risky invest-
ment, measured in utility terms. Thus, the
conceptualization may be stated as:

(1) TE = EMV - CE

where EMV is the expected monetary value of
an investment and CE is the certainty equiva-
lent. The magnitude of the risk premium, It,
jointly depends on the risk aversion of the 4
investor and the level of risk of the investment.

Following Robison and Barry (pp. 251--
254), the certainty equivalence approach con-
ceptualized in (1) above may be operationlized
using the traditional net present value (NPV)
method for evaluating investments. The adjust-
ment to the conventional NPV calculation is to
multiply the expected cash flow (Re) by a coef-
ficient (as) which varies inversely between zero
and one with the degree of risk of the invest-
ment. Hence:

(2) NPVo = -Vo + [(a, R, )/(1 Ott

summed from t=0 to n and where Vo is the
initial investment outlay and r is the risk-free
discount rate derived from the investor's inter-
nal rate of return of a certainty equivalent cash
flow stream. A positive NPV0 implies that the
investment being evaluated will increase the
decision-maker's wealth after adjustments for
risk and opportunity cost.

The conceptual potential for farmers to
evaluate their off-farm investments in coopera-



tives using the certainty equivalent approach is
interesting. Clearly, when farmers make off-
farm investments in the form of equity in coop-
eratives, the off-farm investment decision
should "compete with" (or be adjusted for) the
opportunity cost associated with simply ex-
panding one or more on-farm enterprises. A
second factor to be considered is the risk inher-
ent in the investment itself. Thus, the applica-
tion of this approach to the downstream vertical
integration aspects of an agricultural marketing
cooperative centers on the at term of (2) above.

Several factors may be considered by farm-

ers when evaluating the at term. The coeffi-

cient may be a function of several factors influ-

encing its ultimate value. The risk inherent in a

project may not be simply the stand-alone risk

of a project considered in isolation. Contem-

plate the case wherein a farmer evaluates equity

placed in a marketing cooperative as off-farm

investment. One or more of these factors po-

tentially may influence the magnitude of at :

• The extent to which the farmer believes that
the off-farm investment in a cooperative
"protects" the fixed investment already sunk
in on-farm enterprises. In transaction cost
logic terminology, the incentive is to pro-
tect idiosyncratic investment already made
in the production of one or more agricul-
tural enterprises. All else equal, the magni-
tude of a, varies positively as the decision-
maker believes the extent of "protection"
increases.

• The extent to which the farmer believes that
the off-farm investment in a cooperative
represents value-added marketing or poten-
tial for product differentiation as indicated
in Figure 4. If the incentive is to capture
margin in upstream or downstream markets,
then the off-farm investment in a coopera-
tive may be evaluated much like a stand-
alone investment. In this instance, the mag-
nitude of; will not be influenced greatly
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compared to a conventional stand-alone
investment decision. Furthermore, the
methods of portfolio theory take on re-
newed importance under these circum-
stances.

• The hold-up problem. As the potential for
opportunistic behavior and the hold-up
problem become more intense, the value of
at may increase. This phenomenon could
be viewed as influencing the farmer
decision-maker to accept a smaller risk
premium for entering into an otherwise
risky investment—off-farm investment in
the cooperative.

• The income variability reducing aspects of
pooling. As indicated at the outset, the
incentives for investing off-farm via a co-
operative may include countervailing pow-
er, efficiency or market failure reasons such
as asymmetric information, margin capture
or risk mitigation. Pooling typically ac-
companies some form of value-added pro-
cessing on behalf of the cooperative. Cap-
turing margin may be an incidental, or
secondary, incentive to mitigating risk from
selling into downstream markets with less
variable prices per unit time. Farmers also
may feel that this activity also "protects"
sunk costs in production.

The certainty equivalence approach is novel
and offers some insight into the means of ana-
lyzing off-farm investment in cooperatives by
farmers. The framework offers an orderly way
of specifying factors that may influence the
certainty-equivalence calculation of an off-farm
investment.

Summary and Conclusions

Conceptually, an important aspect of agri-
cultural cooperatives is their, ability to mitigate
member risk. Risk mitigation is defined as an
action that results in a reduction in the variabil-



ity of income per unit time. The analysis has
focused on commercial farmers' desire to eval-
uate participation in, or initiation of, an agricul-
tural supply or marketing cooperative for pur-
poses of risk mitigation. In general terms, the

conditions for, and extent of, risk mitigation
through agricultural cooperatives were ana-
lyzed using four different analytic frameworks.

Each alternative analytic framework for the
risk mitigation aspects of agricultural coopera-
tives is defined and explored. These include
insurance, portfolio theory, transaction cost
economics, and certainty equivalence. The
conclusions are that the insurance and portfolio
theory approaches do not offer as rich an ana-
lytic environment as do transaction cost and
certainty equivalence approaches. Further--
more, regardless of analytic approach, agricul-
tural cooperatives do offer significant risk
mitigation to their members.

When analyzing the risk reducing effects of
cooperatives, it is critical to understand the
structural components of the "cooperative's
problem." The sequential optimization, which
defines the cooperative's problem, holds that
producers are independent agents (Goldsmith).
They first optimize, focusing on the farm's
optimand. The cooperative then incorporates
these decisions into an optimum response. This
being the case, the cooperative's problem is not

a "typical" firm problem but a joint problem.

Risk is not able to be mitigated through risk

transfer, as is done in insurance markets, since

owners and patrons are on both sides of the

transaction. Nor is risk dissipated through the

asset diversification effects of a portfolio strat-

egy. Rather, the cooperative, as a form of

vertical integration, supports the idiosyncratic

nature of farm level assets. The transaction

economics model and the certainty equivalence

concept are compatible with the jointness of the

cooperative's problem and the strong effect of

asset specificity.
Cooperatives, which provide integration

into downstream markets through a committed,
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pooled structure, mitigate risk for their mem-
bers by selling products into markets in which
price is less variable per unit of time. Coopera-
tives that pool have been shown to provide
more assets per dollar of equity capital than
similar-sized non-pooling cooperatives. This
greater "efficiency" of equity capital arises from
commitment by members of their cooperative
and the consequent lower risk on behalf of the
cooperative attributable to a pooled structure.

Sequential and reciprocal dependency with-
in a marketing channel and the extent of prod-
uct differentiation are key factors linked to
efforts by farmers to mitigate risk via coopera-
tives. In a sense, the nature of risk mitigation
provided by the cooperative to its members•
depends on long-term strategy of the coopera-
tive in the dependency/differentiation space.
Incentives to make off-farm investment for
purposes of risk mitigation may be complemen-
tary with other objectives for off-farm invest-
ment such as margin capture or countervailing
power.

Notes

Thomas L. Sporleder is Professor and Income
Enhancement Endowed Chair, Department of
Agricultural Economics, The Ohio State Univer-
sity. Peter D. Goldsmith is Assistant Professor,
Department of Agricultural Economics, McGill
University. The authors wish to thank David
Hahn, Constance Cullman Jackson and William
Taylor for critical comments on an earlier draft of
this manuscript. Any errors remain the sole re-
sponsibility of the authors.

1. For purposes of this manuscript, no distinction is
maintained between risk and uncertainty.

2. After reviewing this section, one reviewer raised
the issue of an insurance cooperative, per se. The
authors believe that the incentive for starting or
joining an insurance cooperative is rooted in
factors such as efficiency, provision of service
where little or none exists from I0Fs, and/or as
countervailing power to existing I0Fs. The con-
text here is to what extent a supply or marketing



cooperative mitigates risk consistent with the

economic foundations of insurance markets.

3. The technical factor here is the sign of the covari-

ance between the expected return to off-farm

investment (i.e., equity capital in a cooperative)

versus the expected return to on-farm investment.

Only negative covariance offers risk mitigation

through diversification.
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