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Agricultural cooperatives are a significant form of business enterprise. In
many respects, they are sinmilar to the investor-owned, profit-maxim zing
firnms that, along with other organizations such as househol ds and gover nnent
agencies, formthe institutional framework for western economc theory. Yet
as so nmany authors have pointed out, cooperatives also are distinctly
different from investor-owned firns (IOFs).

A considerable body of literature exists on the theory of agricultura
cooperation, and it is very diverse in nmethod as well as subject matter
Cooperatives have been anal yzed from both a normative perspective, i.e., how
cooperatives should performto attain a particular normor objective, and
from a positive perspective, i.e., how they actually do perform  Prior
theoretical work has primarily focused on static price theory and resource
allocation. Little purely theoretical work has been done on cooperative
finance and investment. As recently as 1978, More and Fenwick clearly
recogni zed the deficiency, witing

A theory of "cooperative finance" does not exist. Al we know is that
corporate finance capital budgeting nodels fail to provide assistance on
cooperative managenent deci sions. (P. 30)

Cooperative taxation, and unique cooperative finance nethods such as

revol ving funds and the related issues of equity allocation and redenption,
" have attracted nost interest (Erdman and Larsen; Dahl and Dobson; Cobia
et.al.; Beierlein and Schrader; Royer 1983). Recent articles by VanSickle
and Ladd, and Knoeber and Bauner present advanced anal yses of cooperative
finance issues.

This paper explores the possibilities for a unified theory of agricultura
cooper ati on. It does so by developing a theory of cooperative price
investment, and finance decisions under conditions of risk as well as
certainty. This work also is a unified approach to theory in another sense.
It jointly exam nes two areas of cooperative action that usually have been
studi ed separately since 1945. Those two areas are the theory of the

*Several people have contributed to the conpletion of this paper. Janes
Shaffer initially encouraged me to do this research. Randall Torgerson's
enthusiasm for the project was energizing. V. James Rhodes and Jeffrey Royer
provided hel pful insights at various stages. Charles Kraenzle, Peter
Vitaliano, and Andrew Condon deserve special recognition for having read
earlier drafts and providing detailed comments. Dorine Nagy typed and
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cooperative firmand the inpact of a cooperative on narket perfornance. 1
Exami ning the |link between theories of the cooperative firmand market
performance is tinely for two reasons. First, there is a renaissance of
interest in the appropriate role of cooperation in the food system Second
the efficient narket approach that has enabl ed econonists to make great
advances in the theory of corporate finance has not been extended to
cooperatives. Using it here provides powerful new insights into severa

i ssues facing cooperatives

Among the many questions that this unified theory addresses are the
fol | owi ng:

Exactly how does a cooperative inprove the efficiency of the econony, and
what does this inply for cooperative nmenbership education efforts and
public policy in areas such as cooperative taxation and antitrust?

What rate of return do cooperative nenbers require on their equity?

What is the role of unallocated equity, nost notably retained earnings,
in a cooperative? Do they enhance nenber welfare?

How can one neasure the benefit streamfor a projected cooperative
i nvest ment ?

How can one devel op risk-adjusted discount factors to eval uate
investments that have different |evels of inherent risk?

As implied by these questions, the theory is testable. Empirical evidence
can provi de cooperatives with direct operational guidelines.

The Coonerative Dilemma: An Cbstacle to Progress in Coooerative
Theory--Perhaps the greatest obstacle to progress in the pure theory of
cooperation has been the |ack of agreenent on how to define a cooperative.
Bri scoe describes this discord as the cooperative dilema (1971a, 1971b). He
expl ains that cooperators tend to be attracted to two very different
concepts. According to him idealists are concerned with how cooperatives
shoul d be organized and what they should do to inprove the welfare of their
menbers. Traders, on the other hand, focus on the actual organization and
readi |y observabl e nonetary performance of cooperatives. Basically what is
at issue is a nornative versus positive approach to the definition of a
cooperative

Many cooperative practitioners derive their energy froma conceptualization
of what a cooperative should be. They fear that |osing sight of the idea
will harmthe cooperative movenent. One of the difficulties of this
normati ve approach to defining cooperation is that once one noves beyond the
cooperative principles--which have the approval of nore than a century of
practice to support them -any concerned cooperative phil osopher can produce a
set of cooperative organizational rules. This inpedes advances in
cooperative theory as well as practice. Energy is focused on determning
whet her a cooperative follows this or that creed. The nornmative approach
often degenerates into an exercise in catechism On the other hand, it
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certainly is healthy for cooperative thinkers to envision how the cooperative
enterprise formcan evolve to serve nore perfectly its nenber owner-users.

Rat her than shunt these normative issues aside, a theory of cooperation
should provide a vehicle for analyzing them This is an inportant endeavor
because public policy toward cooperatives and the |egal status of
cooperatives are based, to a large degree, on their unique structural and
operating features. Torgerson provides a concrete exanple of the need for a
broad approach

In recent years a few cooperatives have taken on business characteristics
not entirely in keeping with cooperative character. They include

i nvestnent unrelated to use of the business, an orientation to growth
through nixed ownership arrangements, and capitalization techniques
relying increasingly on tax-paid surplus rather than patronage-based
investment. They appear to be changing to businesses that just happen to
have farnmer ownership, but further simlarity to cooperative character is
purely coincidental. ... This trend spells trouble if it continues. It
poses a policy dilemm and raises concerns about the direction of
cooperati on. (p- 2)

The concern is for "cooperative character” and "the direction of
cooperation.” What is needed to answer these questions is a scientific,
i.e., positive approach that analyzes different cooperative structures and
operating procedures to determine how they influence cooperative

per f or mance. Then perhaps sone insight can be gained into the normative
policy issues that cooperative strategic planners face, as well as the nore
visible public policy issues

One can begin defining what a cooperative is by review ng the cooperative
principl es. O course, there are other approaches. A standard approach
conmon in many texts, e.g., Roy, is to conpare cooperatives with other forns
of business enterprise to highlight what a cooperative is and how it differs
from other business forms. To do this, however, one nust first identify,
i.e., define, a cooperative business. Yet another approach is to exam ne the
way cooperatives are defined in the incorporation statues of the states and
in federal statutes such as the Capper-Volstead Act. This involves a |large
anount of |egal research and does not contribute nuch. Different states
appear to have witten the cooperative principles into lawin different ways,
but the principles were the starting point for all statutory constructions.

The Organization of This Paper--This section proceeds by review ng the
cooperative principles. A short introduction to the questions of defining a

cooperative's objective follows. It helps to delinmt the scope and net hod of
this paper. The last part of this introductory section addresses nore
general nethodol ogi cal issues. It does not purport to be conprehensive

Rather, itis a convenient vehicle for identifying those aspects of
cooperative activity that are inportant but unaddressed conponents of a
unified theory of cooperation. Briefly acknow edging some of the underlying
canons of scientific inquiry and related areas of inquiry is inportant for an
endeavor of this sort.
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The second section proceeds froma mcroeconomn ¢ perspective. It focuses
attention on the cooperative as a firmwithin a market to analyze the price
and out put performance of agricultural supply and marketing cooperatives.

The third and fourth sections incorporate investnent and finance functions in
a model of a supply cooperative. The result is a unified theory of
cooperation conprising price, output, investnent, and finance activities.

The Coooerative Principles

Abrahanmsen provides the nmost conplete readily avail abl e di scussion of the
history and evolution of the cooperative principles. Roy also has a chapter
on them Bakken's classic article (1954), his book (1963), and Robot ka
(1947) provide nore perspective on the principles than the textbooks
ment i oned

The principles originated with the Society of Equitable Pioneers, a
pur chasi ng cooperative, in Rochdale, England in 1844. The original Rochdal e
principles, as they have come to be called, included the follow ng:

1.  Open nenbership to all regardless of sex, race, politics, or
religious creed;

2. (One vote per nenber;

3. Any capital required should be provided by menbers and should earn a
linmted rate of return

4, Any net margins should be returned to nembers in proportion to
pat r onage

5. Cooperatives should allocate sone funds for education in the
principles and techniques of cooperation;

6. Market prices should always be charged, i.e., no price cutting to
pass on cooperative savings directly;

7. Cash trading: no credit given or asked
8. Products should be accurately fornulated and | abel ed;
9. Full weight and neasure should be given

10. Managenent should be under the control of elected officers and
conm ttees; and

11. Accounting Eeports of financial health should be presented frequently
to nenbers

Over time many of these have come to be recogni zed as business practices that
any firmmay or may not follow for better or worse. The first five
principles, with mnor nodifications, plus the requirenent that cooperatives
cooperate anong thenselves are the six principles that the Internationa
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Cooperative Alliance (I1CA) recognizes today as the Rochdal e principles of
cooper ati on.

Table 1 gives the ICA version of the Rochdale principles. Agricultura
economi sts, most notably Nourse; Bakken and Schaars; Robotka (1947); Bakken
(1954, 1963); Schaars (1980); and Abrahansen, have interpreted and refined
these principles so that they nore directly address the particular situation
of agricultural cooperatives. Wth regard to the first principle, menbership
in an agricultural cooperative is always voluntary, but there are additiona
considerations. Menbership is available only to producers of agricultura
products, and agricultural cooperatives can have open or closed menbership
policies. An open nenbership cooperative adnmits producers when they apply
for nembership. A closed cooperative may refuse a prospective nmenbership
application until such tine as the cooperative w shes to expand its ranks.
Commodi ty marketing associations often have closed or selectively open
menber ship policies for two somewhat simlar reasons. First, closed

menber ship hel ps to avoid the short-run free-rider problemthat can occur
when producers who are playing the open market realize that the crop is very
large and, after the fact, wish to join the cooperative marketing effort to
obtain a higher price. Such late joiners do not contribute to the group
marketing plan by committing product and investment capital or by
participating in the group marketing decision in a timely fashion.  Second
menber ship policies that are closed over periods |onger than the production
season allow the nenmbers to benefit fromlong-run investnent strategies to
devel op market channel s and establish popul ar brands that conmmand a prem um
price. Agricultural purchasing cooperatives, especially secondary or
tertiary associations, also ration membership on occasion. The interregiona
cooperative CF Industries is a tertiary cooperative because it is owned by
regi onal cooperatives such as Farmland |ndustries (secondary), which is
federation of |ocal cooperatives (primary). Until recently, CF Industries
produced fertilizer only for the cooperatives that set it up. As will be
seen in the last three sections, whether a cooperative's nmenbership policy is
open or closed can have a large inpact on cooperative perfornance.

Note that with regard to the second principle, denocratic choice systens

ot her than one-nenber/one-vote (e.g., voting proportional to patronage) are
explicitly allowed for secondary cooperatives. The third principle, limting
the rate of return on share (equity) capital, helps to ensure that the
benefits of cooperation are distributed to users of the cooperative rather
than their investors. In nany cases, users and investors are a conmmon group
of farmers who are the nenbers of the cooperative. Even then, however, this
principle helps to ensure that benefits accrue to nembers as users rather
than nenbers as investors.

The fourth principle is the "operation at cost" principle. The nodern
version allows considerably nmore latitude for the disposition of net
margins. Menbers nust directly, or indirectly through their board of
directors as is usually the case, decide how to honor the operation-at-cost
concept. There are three possibilities. First, according to the |CA
menmbers can choose to retain net nargins as capital to expand the business.
In the United States, this is done by declaring net margins to be earnings
incurring any corporate incone tax liability that arises, and using the
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Table 1.--The Rochdal e Principles of Cooperation Established by the 1966
Congress of the International Cooperative Alliance

1. Menbership of a cooperative society should be voluntary and
avail able, without artificial restriction or any social, political
racial, or religious discrimnation, to all persons who can make use
of its services and are willing to accept the responsibilities of
menber shi p

2. Cooperative societies are denocratic organizations. Their affairs
shoul d be administered by persons elected or appointed in a manner
agreed by the nenbers and accountable to them  Menbers of prinary
soci eti es shoul d enjoy equal rights of voting (one-nmenber/one-vote)
and participation in decisions affecting their societies. In other
than primary societies the admnistration should be conducted on a
denocratic basis in a suitable form

3. Share capital should only receive a strictly limted price of
interest.

4, The economic results arising out of the operations of a society
belong to the menbers of that society and should be distributed in
such a manner as would avoi d one nenber gaining at the expense of
others. This may be done by decision of the menbers as foll ows:

(a) by provision for devel opnent of the business of the cooperative
(b) by provision of common services; or (c) by distribution anong
the nmenbers in proportion to their transactions with the society.

5. Al cooperative societies should make provision for the education of
their nenbers, officers, and enployees and of the general public in
the principles and techni ques of cooperation, both econonic and
denocrati c.

6. Al cooperative organizations, in order to serve the interest of
their menbers and their communities, should actively cooperate in
every practical way with other cooperatives at |ocal, national, and
international |evels
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net-of -tax retained earnings for investment. Torgerson has called these
unal | ocated retained earnings "tax-paid surplus” (p. 2). Currently there is
mej or di sagreenment over whether cooperatives that enploy unallocated retained
earni ngs are honoring the operation at cost principle. Torgerson seriously
questions whether such financial policies are operation at cost. Sone
cooperative analysts point out that it is not known who owns the retained
earni ngs, and, except when a cooperative dissolves, they are not returned to

menber - users. Perhaps nore inportant to this position is a concern that the
managenent of cooperatives that are heavily capitalized by retained earnings
may not be as responsive to nenber-users (Torgerson, p. 2). A related

consideration is that nenbers of cooperatives with |arge anounts of
unal l ocated capital may feel less need to control managenment through their
denocratic voting rights because they do not have a direct claimon the
cooperative's investnment capital. |If one has little or no investnent capita
to lose, why get involved? |If nmenber control is weak or nonexistent, is the
organi zation a cooperative?

These concerns are a very inmportant exanple of the disagreement over what
constitutes a cooperative. | choose to include the retained earnings nethod
of operating at cost precisely because of this controversy. Sone
cooperatives in the United States use it, npst notably Agway Inc. The theory
devel oped in subsequent sections will suggest possible reasons why
cooperatives' use retained earnings and shed considerable light on their

i mpact on cooperative perfornance.

A second way for cooperatives to operate at cost is to allocate the net
margi ns to common services for the nenbers. Such common services nmay be as
sinple as an end-of-the-year banquet or as conplex as a concerted politica
action programto represent nenber concerns in public foruns.

The third and npst common way of operation at cost is to refund net margins
to nenbers in proportion to patronage. Such patronage refunds may be in cash
or allocated to patrons' capital accounts and used for investnent in the
cooperati ve. Note that allocated patronage refunds are different than
retained earnings because nenbers have specific ownership clains on the
assets. Allocated patronage refunds nay ultinmately be returned to nenbers.
Except for dissolution, retained earnings are not

Historically, mpst agricultural econonists have regarded principles two,
three, and four --denocratic control by users, limted return on capital, and
operation at cost- -as the core of the cooperative business enterprise
structure. Both Bakken and Schaars enphasized that they are fundamental for
agricultural cooperatives. Abrahamsen reflects the opinion of npst
agricultural econom sts today when he includes principle five, cooperative
education, in the set of core principles. Also, the fact that nenmbers own a
cooperative is now separated fromthe general principle of denocratic contro
to examne the relationship between ownership and control. In practice, one
may have ownership w thout effective menber control. Control relates nost
directly to the internal political process of a cooperative, whereas

owner shi p has nmaj or econom c consequences: ngst notably, that owners bear
the risk of success or failure of their firm

177



Rochdal e principle six, cooperation anong cooperatives, usually has been
regarded as a "practice" that cooperatives should undertake to satisfy the
more fundanental "principles." It is not essential for identifying a
cooperative. Sone cooperative thinkers, nonetheless, have resisted denoting
it to secondary status (Rhodes).

In summary, for agricultural cooperatives, the cooperative principles are
commonly listed as foll ow

1. Operation at cost;

2. Menber control

3. Menber ownership;

4, Limted returns on equity capital; and
5. Duty to educate

Coonerative Business Practices--Schaars establishes six other practices for
agricultural cooperatives. They generally have been regarded as good

busi ness nmanagenent practices so "business" has been inserted to enphasize
this fact.

1. Menbers (of the business) should provide equity capital in proportion
to patronage.

2. Al (business) transactions should be at market prices
3. (The business) should strive for operational efficiency.

4. (The business) should grow through horizontal and vertica
integration.

5. (The business) should control or own nmarketing facilities

6. (The business) should remain neutral on political, religious, and
raci al issues. (Schaars 1951)

The first is nmost relevant for the theory developed in this paper

I nvestment proportional to patronage greatly sinplifies the analysis of
cooperative performance. Although this rule has not been followed by many
agricultural cooperatives, the outpouring of concern by farmer patrons,
public agencies, and cooperatives on the equity redenption issue suggests
that cooperatives will have to increasingly honor it or some other equity

i nvestnent plan that allows cooperatives to redeemequity on a systematic
basis. (Oherwi se they may have to pay market rates of interest on capita
that is not provided by current nmenbers in proportion to patronage (U. S
General Accounting Ofice; Cobia et. al.). For theoretical purposes then, it
seens appropriate to assune that equity investment is, at least in the idea
situation, proportional to patronage. One might add that this practice

178



supports an inportant aspect of the service-at-cost cooperative principle:
it helps to avoid one nenber benefiting at the expense of another.

The Cooperative Obiective--Structure based on cooperative principles is not
sufficient to develop an econom c theory of cooperation. One also nmust know
sonet hing about organi zational behavior. O ganizational behavior can be very
conpl ex. For an economic--as opposed to an organizational or
political--theory of cooperation, identifying a cooperative's objective
sinplifies things a great deal. Once the objective is known in an

operational fashion, it can be used in conjunction with the constraints

i nposed by the organi zation's structure and market environment to produce a
set of predictions or hypotheses about the organi zation's economni c behavi or
Alternatively, the theory provides prescriptions for behavior that the firm
can follow to obtain its objective. Wthin the literature, there have been
two distinctive approaches to the econom c objective of cooperatives issue.
One is market-oriented, and it usually has focused on the aggregate welfare
of the agricultural sector by exam ning the performance of the markets in the
sector. The other is mcroecononic. It focuses on nore narrow and inmedi ate
firmgoals. A cooperative, for exanple, that cannot pay its bills can hardly
advance the welfare of the agricultural sector.

Di fferent schools of cooperative thought propound different market-oriented
objectives. There are several, but two have played an historically inportant
role in the devel opnent of agricultural cooperatives in North Anerica. The
conpetitive yardstick school, as typified by the witing of Edwi n Nourse
reasons that cooperatives should seek to make the narketing system nore
efficient, thereby benefiting the consuming public as well as farmers. The
commodity marketing school, as typified by the vibrant and visionary speeches
of Aaron Sapiro, argues that all producers of a particular commodity should
organi ze thenselves into a single marketing cooperative. Sapiroism counsels
that strength through group action will inprove the performance of markets
and benefit farmers.

To have historical validity, a theory of agricultural cooperation nust at

| east address this divergence in vision. Does the debate between the
efficiency and group power canps, which was nost strident during the 1920s
and 1930s but lively and often heated today, inply that two distinctly
different econonmic theories of agricultural cooperation exist? The answer to
this question is no. The role of cooperatives in markets is circunscribed by
the political and econonic philosophies of the country in which they operate
(Cotterill 1984). In the United States, cooperatives generally are
envisioned in |aw as narket-perfecting instruments as Nourse argued, but the
concept of workable conpetition does allow for group action through commodity
marketing and bargaining cooperatives. Al though cooperatives can exert

mar ket power in some cases, they cannot pursue Sapiro's philosophy to its

| ogi cal extrene--conplete control of the marketing systemthrough a producer
cartel.

At the mcroeconomc level, work on cooperative theory has borrowed heavily
from the neoclassical theory of the firm In static nodels, the IOF

maxi mzes profits. In dynamic nodels that analyze investment, production,
and consunption over tine, the IOF maxim zes the wealth of current
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sharehol ders by naxim zing the net present value of the conpany's stock
(Hal ey and Schall, p. 23). For cooperatives, there is even |ess agreenent
here than there is anong the proponents of market-oriented theories of
cooperati on. In fact, some organization theorists assert that a cooperative
does not seek to maxinize any objective. They prefer to conceptualize a
cooperative as a set of coalitions that nakes decisions through a conpl ex
political process like a legislature (Vitaliano)

A nonnexi m zi ng approach to decisi onmaki ng may be very useful for explaining
the rich detail of organizational behavior in cooperatives. However, the
approach taken here is nore neoclassical. The reasoning that supports this
approach is as follows. Cooperative nmenbers cannot only voice their
preferences through the denpbcratic control structure of a cooperative, they
al so can exit the cooperative if zt does not neet their needs as well as the
next best alternative (H rshman). For a cooperative firm the possibility
of entry and exit by nenbers is a nore general exanple of changing patronage

when the price of cooperative goods and services change. There is a demand
curve for cooperative services that represents the sumof nenbers
preferences for the cooperative's services. |f the cooperative is a

marketing- -rather than a supply--cooperative then there is a supply curve
G ven that the cooperative faces such nmenber supply or demand curves, the
quest for an econonic objective assunes a well-known form  Cooperative
managenent nust deci de where to operate on the nenber supply or demand
schedule.  This involves setting prices and is a market transaction rather
than an exercise of administrative fiat. There is need for an objective
function of the standard microecononmic sort to gui de nmanagenent price,
finance, and investnent decisions.

The second section of this paper exam nes several objective functions that
have been proposed for agricultural cooperatives. Because different

obj ectives can produce significantly different predictions about cooperative
behavior, it would be a significant advance in cooperative theory if severa
obj ectives could be elinminated or shown to produce the sane result

when particul ar conpetitive conditions and/or cooperative structural features
are given

A Note on Social Science Mthods
and Unexplored Areas in the Theorv of Coooeration

Cark has described the nethod of inquiry in econonmcs as follows:

General econonics nmust sinplify in order to interpret; otherwise its
description will be just as unwieldy and baffling as the world itself.

It will be a never ending search for generalizations that are
significantly true and for that very reason are often neither one hundred
percent accurate, nor universally applicable. (P. 78)

In other words, a theory cannot be a conplete catal ogue of activity, nor can
it be, at the other extreme, a tautological statement that by construction is
inpossible to reject. Friedman (1953) concurs by describing useful theory as
par si noni ous and robust in the sense that it predicts observed behavior well.

180



Because econonics is a social science, a feature of theory construction that
is undoubtedly nore nettlesone than for the physical sciences is the issue of
scientific objectivity. Friedman and the |ogical positivists argue that
value (i.e., normative) premises are irrelevant. As long as the resulting
theory has descriptive content that is testable for enpirical validity, it is
useful. A definition of the operation-at-cost principle, for exanple, that
includes the possibility of the cooperative retaining unallocated earnings
for investnment can serve as a building block for a theory that may predict
many aspects of cooperative behavior well

Qhers disagree, arguing that a vibrant and often inplicit relationship

exi sts between value prenmises, the resulting theory, and its analysis of
economi ¢ events. Continuing the exanple, a concern for the inpact of

unal  ocated retained earnings on cooperative performance may | ead a theori st
to formulate a different theoretical nodel than he or she otherw se m ght.
Sci ence may be objective, but in deciding what angle of attack to take in
their search for order, scientists are not. Mrdal has enphasized the

i mportance of this interdependence for social science theory. He wites:

In order to avoid biases in research and to make it "objective" in the
only sense this termcan have in the 'social sciences we need to select
and make explicit specific value premises, tested for their feasibility,
| ogi cal consistency, relevance, and significance in the society we are
studying. (p. 146)

Aresvik argued for this approach in diffuse fashion during the 1950s debate
on whether a cooperative is a firmor an association (p. 142). Wth regard
to the theory presented in this paper, perhaps the npbst inportant genera
value prenmise is: that the cooperative is a firmrather than an association
of firms. A substantial collection of scholarly work based on the anarchi st
phi I osophy of Kropotkin and the econonic anal yses of Emelianoff and Phillips
views the cooperative as an association. Robotka (1947); Savage; and

Hel nberger and Hoos argue ot herwi se and conclude that the appropriate prenise
is to regard the cooperative as a firm In response to the question does a
new economc entity emerge when a cooperative is formed, Robotka dism ssed
the decentralist and individual approach of the anarchists. He wote:

"The cooperative organi zation is a business enterprise firm' is al nost
universally accepted wi thout question or verification. ... Although a
cooperative does not appear to nmeet all the specifications of a firm it
cannot be denied that it is an economic entity. ... A new decision
meki ng body i§ creat ed; ... a new risk bearing body energes. (Robot ka
1947, p. 103)

Less attention will be paid to related avenues of inquiry that are very
inportant for a conplete theory of cooperation if one val ues nenber control
denocratic organizations, and the quality of cooperative managenent. To
proceed in this area, one must examine the structure and operation of the
menber control process. Ostergaard and Hal sey pioneered formal analysis in
this area with Power in Cooperatives. Craig's "Representative Contro
Structures in Large Cooperative" and subsequent work establish himas a
skillful theoretician in this area. A recent research report by M rowsky
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uses organi zation theory to explain how different denocratic control systens
can be analyzed in agriculture cooperatives. Finally, Vitaliano considers
simlar issues by applying the agency theory that Jensen and Meckling and
others have developed to cooperatives. A truly conprehensive effort to
establish the general theory of agricultural cooperation would integrate the
current efforts with a theory of nenber control and the internal politica
process of cooperative firnms. That, however, is beyond the scope of this
effort.

The Coonerative (bjective and Coooerative Price
Eaui | i bri um Wthout |nvestnent or Finance

| ntroduction

One way to expand the theory of cooperation is to begin with the conpetitive
yardstick theory, critique it, and ultinately generalize it. Nourse first
expl ai ned that a nmajor objective of the agricultural cooperative novenent is
to act as a conpetitive yardstick for farmers in the food system (Cotteril
1984). As cooperatives performthis strategic function, the econony becones
nore efficient because conpetitive pricing allocates resources wthout

wast e. Efficiency gains accrue prinmarily to farmers and consuners.

A yardstick cooperative, Nourse explained, produces this result by noving
into a oligopolistic input or oligopsonistic processing industry. Like an
invention that |owers costs, the cooperative provides its nenbers benefits
directly and other farners benefit indirectly because I0Fs nust match the
cooperative's performance. Wth a farm marketing cooperative, farm prices
are higher and farm output increases. These results can be attained without
raising prices to consumers. Wth a farm supply cooperative, input costs are
| ower and farm production and incone increase. Increased output in the
supply cooperative case ultimtely produces | ower food prices for consuners.

However, the nonetary reward for innovation (in this case, organizationa
innovation) that farmers enjoy can be transitory. This is because farnming is
a conpetitive industry. Once equilibriumis regained, farmers' profits wll
be no higher than they were at the outset. The only exception to this rule
is that rents for any resource in linmted supply and owned by farners nay be
bid up as output expands. Strictly speaking, however, increased rents are
capitalized into increased factor values, e.g., value of land or the genetic
potential of purebred cattle. Such capital gains are due to resource
ownership rather than farmng per se

Two criticisns commonly are made of the conpetitive yardstick theory. To
some, it is sinmplistic. Cooperative performance has nore di nensions than
this conpetitive price nodel suggests. Marketing cooperatives often benefit
their nmenbers by differentiating their product to inprove producer returns.
Cooperatives also benefit nenbers and society in other ways not captured by
the yardstick theory, for exanple, |eadership training or representation of
farmers in the political arena as well as results of a nore economc sort,
for exanple, services directly related to product use. They point out that
such cooperative activities are public goods that benefit many, and it is
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difficult if not inpossible to charge a price for them This is a nore
general, even sociological, approach to cooperative theory.

The second major criticismof the yardstick theory manifests itself in a
subtle but pervasive fashion. Econom sts and cooperative executives making
public statements, such as speeches at annual neetings, often shy away from
yardstick pronouncenents because they feel that the theory does not focus
attention on the activities and performance of the cooperative enterprise in
a constructive fashion. Under the yardstick theory, cooperatives must not
only be well-run businesses that provide menbers val ue through desirable
prices or handsone year end net nargins; they also nmust change the
conpetitive behavior of I0Fs with whomthey conpete. It is this second
charge that creates uneasiness, especially if the cooperative is not a

wel | -established firmwith a | eading position in the industry. Executives in
smal | er cooperatives understandably do not like to make clainms or prom ses
about their ability to change industry conduct. Executives in |arger
cooperatives may prefer to be known in the industry as good corporate
citizens rather than tough conpetitors. This reticence to enbrace the
yardstick philosophy in a day-to-day operational sense suggests an inportant
proposition. The conpetitive yardstick objective at best is a |ong-run goal

A sinmilar situation exists for IOFs. No IOF reports to its stockhol ders that
it had a good year because it caused other firms to lower prices. 1Its
executives report the amount of profits earned. Profitability is a goal in
itself. It directs business decisions. Adam Smth's invisible hand ensures
that such overt self interest serves broader social interests. In other
words, conpetitive markets ensure that the long-run performance goal (price
efficiency) is nmet when firms maxinmze profits.

For a cooperative, then, an intensive approach to theory would be to
articulate and anal yze an anal ogue to the IOF profit maximzation-invisible
hand conbination. To do this, one needs a theory of the cooperative firm
that is an integral part of a theory of nmarket equilibrium  The analysis
presented here denonstrates that cooperative menbership policies, financia
practices, and nenbers' expectations interact with cooperative objectives to
produce consi derable variation in cooperative price-output performance.  Sone
results produce conpetitive yardstick equilibria; others do not.

The approach planned is as follows. First, here in the introductory part of
this section, there will be a brief discussion of cooperative equilibrium
This concept has inplicitly played a central role in many early theories of
cooperation (Hel mberger and Hoos; Phillips). Cooperative and narket

equi librium concepts are the core of the theory developed here. Next the
basi ¢ assunptions of this analysis and the cooperative objectives conmonly
advanced by econonmists wll be presented.

The next part of this section will examine agricultural supply or purchasing
cooperative theory. First, some facilitating assunptions wll be nade.
Second, the demand curve for a nonopoly purchasing cooperative (the market
demand curve) will be partitioned in a useful way. Then supply cooperative
equilibriumwill be explored in different market environnents--nmst notably
in monopoly and oligopoly markets. An inportant feature of this section is
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that it extends the cooperative yardstick concept to cover supply
cooperatives that are nonopolists. Monopoly cooperatives, do not, for
exanmpl e, behave |ike IOF nmonopolists. The inpact of retained earnings, of
cl osed versus open nenbership, and cash patronage refunds will be exanm ned.
Finally, the question of conpetition anong cooperatives and the inplications
of extending the theory to the nultiproduct case are discussed.

The third part of this section will explain agricultural marketing
cooperative price theory. First, some facilitating assunptions are nade

Then the input supply curve is partitioned, and, finally, cooperative
performance is anal yzed i n monopsony and ol i gopsony markets. The possibility
of a marketing cooperative devel opi ng market power through product
differentiation in the processed product market will be introduced, but not
analyzed. Such an analysis is a straightforward and najor extension of the
theory developed in this section

Cooperative Eauilibrium-A cooperative that transacts business in a market is
considered to be in equilibriumas an organization when its nmanagenent has
attained its objective and no nenbers or potential nenbers determine that, as
a result or' the cooperative nanagement policies, they must change their

busi ness relationship with the cooperative to attain their own business
objectives. A cooperative objective, for present purposes, need not be an
exact quantitative target such as a 15 percent growth rate. It could be a
more general commitnent, e.g., to maximze sales within the constraint that
net margins are nonnegative

The definition of cooperative equilibriumis conparable to the |ong-run
equilibrium condition for an IOF. Such a firmis in equilibriumwhen its
managenent has attained its objective, e.g., profit maximzation, and no
patrons or potential patrons determine that, as a result of the firm
managenent's decisions, they must change their relationship with the firmto
attain their own goals, i.e., there are not shifts of or nmovenents along the
supply or demand curves facing the firm

Cooperative price-quantity equilibrium however, can be different from IOF
equi li briumeven when the two firns have identical cost and demand conditions
and the same objective. The reason for this is that a cooperative does not
distribute net margins as profit to equity holders; it distributes net
margins to nenbers in proportion to patronage. G ven the assunption that
equity investnment by nenbers is proportional to patronage, net nmargins
distributed according to patronage also are distributed proportional to
investnent as in an IOF. Nonetheless, as will be denmpbnstrated, channeling
the distribution through patronage can produce a different equilibria for the
cooperative firm Qher features of a cooperative also can establish
cooperative equilibria that differ fromIOF equilibrium These differences
are the source of a cooperative's yardstick inpact on nmarket perfornance,
i.e., the nmovenment toward an efficient allocation of resources in a market
econony.

Basi c Assumptions--To anal yze the relationship between cooperative objectives
and cooperative equilibrium it is convenient to assune the follow ng.
Assunme that the economy is static. Al production and consunption decisions
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are made at a point in tinmne. Points in time occur in a successive but
unrelated fashion, i.e., there is no investnment to |link present and future
economic activity. Thus equity capital is a purchased input for immediate
use in the production process and its price (rate of return) is determned in
the market for capital at that point in time. Also assume that there are no
taxes. Wth regard to cooperative structure, the cooperative is organized
according to the cooperative principles listed in table 2. Wth regard to
the operation-at-cost principle, assume all net margins are paid as cash
patronage refunds in the followi ng period. The nodel could be generalized to
enconpass patronage refunds that are allocated into revol ving funds. It also
can accommodate per-unit capital retains comonly used in narketing
cooperatives. Wth regard to the limted rate of return on capital, assune
it is equal to the return on capital in alternative uses. [f it is not, one
can alternatively assume that nenbers have provided the capital in proportion
to patronage. Then prices paid can be adjusted so they are net of

opportunity costs paynments to equity capital. In addition to the cooperative
principles, also assune the cooperative sells only to nenbers. This
assunption could, but will not, be relaxed to anal yze the inpact of
nonnenbers patronage on cooperative performance.

Coooerative Chiectives--Several objectives commonly have been advanced for
use by cooperatives. The npst inmportant ones and sonme of the authorities
that have argued for them are listed in table 3. QO her objectives that have
attracted sonme attention are minimzing the cooperative's costs and
mexi m zing the patronage refund per unit (Kennedy, p.77). They are not

i ncl uded because the forner is equivalent to characteristic three in table 2,
and the latter produces no insights beyond those obtained from exam ning

obj ective one.

Supply Cooperative Theoryv

To facilitate a systematic analysis, the follow ng assunptions are nade and
will be relaxed at various points in this section. Assume nenbers base their
patronage decisions on the market transaction price. Menbers regard the cash
patronage refund in the next period as a windfall gain. Also assune the
cooperative is a nonopoly and entry is blockaded. Finally, assune the
cooperative sells only one product to farmers

Partitioning a Supply Coooerative's Demand Curve --To analyze the objectives
listed intable 3 within the context of a purchasing or supply cooperative,
it first will be helpful to partition the cooperative's demand curve into
demand froma set of menbers and demand arising fromchanges in that set of
menbers. Because at this stage of the analysis the cooperative is by
assunption a monopoly with blockaded entry, it faces the nmarket demand curve
DD in figure 1. DDy is the demand for the cooperative's product from a
given set of cooperative menbers M. Thus it is the demand schedule for a
cl osed nenbership cooperative. In a closed nenmbership with M menbers, a
price decline to Py woul d cause the quantity demanded from those nembers to

increase fromdQ to Q. This is a nmove down DyD,. |If the cooperative
were an open nenbership organi zation with nenbership M at price Pl, a
price decline to Py al so woul d increase demand because new nenbers join the
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Table 2.- -Basic Assunptions for Price Analysis

Static Mdel Assumptions

1. Al economic activity occurs at unrelated points in tine
(exception: patronage refunds, if any, are distributed at the
following point in time).

rativ ni zat i onal r risti

1. Menber control.

2. Menber ownership.

3. Operation at cost by paying patronage refunds in cash at the next
time point of economc activity.

4, Linmted rate of return on equity capital that is:

(a) equal to the market rate of return, and

(b) equity capital input is provided proportional to patronage.
5. The cooperative pronptes education about cooperatives.

6. The purchasing (nmarketing) cooperative sells (buys) only to (fron
menbers.

Table 3.- -Possible bjectives for a Cooperative

1. Maximze cooperative net margins.
2. Maxinmze nenbers' welfare (Ladd; Royer 1979, 1981; Enke).2

3. Mnimze (maxim ze) price in a purchasing (marketing) cooperative
(Nichols; Cdark; Helnberger and Hoos; Hefl ebower).

4, Charge market prices and refund surplus (Rochdal e pi oneers; Wl sh).

& Ladd and Royer address different types of agricultural cooperatives, and
Enke exanmines only a consuner cooperative. Nonetheless, the objectives they
proffer are the sane.
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Figure 1--Partititioning a supply cooperative's denand into denand froma set
of members and changes in the set of menbers
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cooperative. The quantity sold at P, would be Q,. The market demand DD
is a conmbination of these two separate effects. Thus an open nenbership
cooperative faces the narket demand curve. D,D, is the new menbership
demand curve at menbership level M, which is greater than M;.

It is insightful to note what happens when price increases in a closed
menbership cooperative. First, assune that nembers can quit the cooperative
i.e., there are no real or perceived barriers to exit. Then raising price
fromP, to Py Will not reduce the quantity demanded by noving up

D,D,. Rather the quantity denmanded is reduced by menbers quitting unti

menmber shi p denmand shifts to DDy, and the remi ni ng menbers purchase

Q1Q79 less of Q. An inportant conclusion follows. A closed nenbership
cooperative's demand curve is kinked. Purchase behavior along any menbership
demand curve is bounded on the upper side by the narket demand curve

If menbers, for whatever reasons, cannot exit the cooperative when price
rises, the new equilibriumwould on D,D, at price |evel P,. Al though

there may be cases where nmenbers are locked in because of contracts or other
ties to the cooperative, this probably does not occur often. Thus the demand
curve in a closed nmenbership cooperative normally wll be Kinked.

Analysis of Supplvy Coonerative Obiectives--Turning now to the analysis of the
four objectives listed in table 3, figure 2 portrays the cost and demand
conditions for a supply cooperative with an open nenbership policy that has a
monopol y and expects no entry by outside firnms. Because the cooperative is
the only firmin the narket, DD is the narket demand curve. Point 1
indicates the price a private profit-nmaximzing nonopolist would charge,
which is the price that a cooperative charge if it seeks to maxim ze net
margins. Few cooperatives explicitly adopt this pricing objective.

Enke; Ladd; Royer (1978, 1982); and undoubtedly others have reasoned that the
appropriate goal for a cooperative is maxi nrumwel fare gain for nenbers.

Royer anal yses a nore conpl ex cooperative than is presented here. For an
agricultural cooperative that sells several inputs to farmers and purchases
several products from them he concludes that the maxi rumwelfare gain for
nmenbers occurs when the sum of the nmenbers profits fromon-farm operations

pl us cooperative net nargins (patronage refunds) are at a maxi mum ( Royer
1982, p. 30)/

For a supply cooperative, one can express this condition in ternms of
mexi m zing the sum of the cooperative's producer surplus (profits) and the
aggregate Hicksian consumer surplus menbers derive from purchasing the
product (Royer 1982, p. 36; Enke). In figure 2, a cooperative can attain
this result by charging P, and selling Q. A point 2, cooperative's

margi nal cost intersects the farmers' aggregate derived demand curve for the
input. The cooperative's profits or net margins are represented by area
P,245. Because the area under the demand curve equal s the amount farmers
would be willing to pay rather than do without the input, that area is
Hicksian consunmer surplus. Both Royer and Enke denonstrate that, at point 2,
the decrease in the cooperative's profits froman increase of one unit of
output is just offset by the increase in the consuner surplus. Beyond that
point, the marginal profit loss is greater than the marginal consuner surplus
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Figure 2--Cost and demand conditions for an open nmenbership supply
cooperative with a nonopoly and bl ockaded entry
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gain, indicating that point 2 gives the output |evel that maximzes the sum
of cooperative profits and nenbers' consumer surplus.

In Enke's consuner cooperative framework, where the demand curve is for
consunption, this nmenber welfare-maxim zing solution also maxim zes socia
wel fare. For the same property to hold in the agricultural purchasing
cooperative situation, one need only require free entry and adjustment to a
long-run equilibriumof zero profits in the farming industry. As this
process occurs, any short-run quasi-rents (profits) are passed on to
consuners, assuring econonmic efficiency. Cooperatives follow ng the nmenber
wel fare-maxi m zing goal could do so with the following pricing rule: charge
farmer menbers the price (P9) that produces the volune of business (Q,)
that equates price and marginal cost. Because price Py is greater than the
average cost at output |evel Q, t he cooperative enjoys a positive net
margin.  To honor the operation-at-cost prigciple the cooperative coul d,
among other things, pay a patronage refund

Hel mberger and Hoos; Heflebower; and others have asserted that a single
product open nenbership supply cooperative will seek to offer farners the
product at the |owest price consistent with covering the cooperative's

costs. A cooperative would attain this goal by charging Pq and selling

Q3. No net nmargins remain, so there are no patronage refunds, or any other
type of surplus distribution, to nmenbers. This mininumprice objective in an
open nenbershi p cooperative also can be described as output maxim zation

The fourth objective in table 3, charge the market price and refund any net
margin, is not applicable under current assunptions. Because the cooperative
is a monopoly, it sets the market price. It cannot follow other firns.

G ven the assunptions nade about cooperative structure and market conditions,
objective two is the npst desirable objective for the cooperative because it
maxi m zes menber welfare.

Analysis of Cooperative biectives: L-Shaped Long-Run Average Cost

Curves --Consider figure 3 where the long-run average cost curve of the
cooperative is now assumed to be L-shaped. A cooperative behaving like a
profit-nmaxim zi ng nonopol i st and nexim zing net nargins would charge Pl

sell Q, and return net margins to nemnbers as patronage refunds. The nove
result is that objectives two and three, maxi mum nmenber wel fare and
mnimzing product price, occur at the sane price-quantity point. Follow ng
a marginal cost pricing rule gives the sane results as followi ng an average
cost pricing rule because |ong-run average cost equals |ong-run marginal cost
beyond the minimmefficient scale (MES) in figure 3. Therefore, if long-run
cost conditions are as portrayed in figure 3, objectives two and three are
the same for analytical purposes, and one no |onger needs to argue the nerits
of one over the other

Analysis of Cooverative Qniectives: Consideration of Patronage

Ref unds- - Rel axi ng the assunptions that nenbers consider only the transaction
price when deciding how nuch to buy fromthe cooperative produces an even
nmore powerful result. Assume that nember demand for the cooperative product
is now a function of expected net price E(NP), which is defined as the
transaction price P mnus the expected patronage refund per unit E(PR)
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Fi gure 3--Open nenbershi p cooperative monopoly with declining and then
constant |ong-run average costs
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That is,
(1) E(NP) = P - E(PR).

Furthernore, assume that the expected patronage refund E(PR) in the current
period equal s the actual patronage refund of the preceding period. More
realistic specifications of farmers' expectation formation processes could be
devel oped. However, the added conplexity adds little to the general results
obt ai ned here.

The cooperative equilibrium concept now becomes inportant. Mnagenment nay
seek to maxim ze net margins or nmenber welfare, but in this dynam c nodel,
they will be thwarted by menber demand behavior. Consider the follow ng
scenario illustrated in figure 4. The cooperative has been charging P,
selling Q and paying no patronage refunds in the past. In the next period
period two, managenent deci des to nmaxim ze menber welfare by charging P,
and returning P, - AC2 per unit as a patronage refund on quantity Q,.

In period three, nanagenent continues to charge transaction price PZ, but
menbers now expect a per-unit patronage refund of amount P, - AC,. Thus
they decide to purchase Q3. The cooperative experiences higher average
costs and the actual per unit refund is Py - AC5. Gven this |ower
patronage refund, in period 4, menbers only demand anount Q,. This cobweb
adj ust ment process continues until equilibriumis reestablished at Q
Management continues to charge P2, but expected net price is now equal to P
because nenbers know they will receive P, - P as a per-unit patronage

ref und.

The conclusion of this analysis is as follows. The only objective for an
open nenbership supply cooperative that is consistent with [ong-run
cooperative equilibrium is objective three, mninize the price of the
product. Alternatively, an open menber supply cooperative will seek to
mexi m ze quantity sold given narket demand and subject to covering costs of
operations. This is a constrained sales maximzation goal only if the
elasticity of demand is greater than one

Analysis of Coooerative Objectives: Consideration of Patronage Refunds and
Cl osed Membership--How, one nay ask, would converting to a cl osed menbership
cooperative affect the results of the previous section? Figure 5 can be used
to answer this question. The market demand curve has been partitioned into
two nenbership demand curves. D;Dy is the menbership denmand curve for

all farnmers who would purchase t%e product at expected net price Pl. As
explained earlier, usually only the portion below the market demand curve has
econonic significance; an exception would occur if there are barriers of any
sort that prevent nenbers from ceasing to purchase the product at the
cooperati ve. The sane is true for DyD,, t he menbershi p demand curve for
farmers who woul d purchase the product at Py. The nunber of nenbers here,
My, is less than M, the nunber associated with DiD;. Restricting
menmbership to the M, level would tenporarily raise the price to P,.

However, it is not a long-run equilibrium solution. The cobweb aajustnent
process would ultimately | ead the cooperative to equilibriumat expected net
price P, and output level Q. Expected net price would be conmposed of a
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Figure 4--Dynamic anal ysis of acooperative equilibrium when nenbers

recogni ze the val ue of expected patronage refunds
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Figure 5--1npact of a closed nenbership policy on nonopoly supply cooperative
equi | i bri um when nenbers recogni ze the val ue of expected patronage refunds
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transaction price equal to Py set by management and a patronage refund
equal to Py - P,.

Two inmportant results of this analysis follow  Menmbershlp restrictions
cannot be used to establish the nmaxi mum nenber welfare objective. To attain
it, the cooperative nmust adopt some form of quota or production contro

scheme. Note, however, that nembership restrictions can be used to |ower the
cooperative's expected net price to the mninumvalue of the |ong-run average
cost curve. This produces a menber welfare maxi mumfor the renmaining nenbers
because at that point price equals narginal cost, but it does not produce
maxi mum social welfare for the obvious reason. A nunber of producers have
been excluded from the input market. The quantity of the product sold is
considerably less than Q, the socially desirable amount. As a result, the
amount of agricultural production is less than it woul d ot herw se be.
Consuners pay higher prices and the fortunate farmers who are in the
cooperative earn econonmic rent (profit) on their cooperative menbership. If
the nmenbership was attached to the farm it would be capitalized and raise
the value of the farm  Thus a restrictive menbership policy would not
benefit future cooperative nembers who buy the farmand have to pay for
cooperative access as well.

Retained Earnings in a Monopoly Supply Coooerative--Retained earnings, i.e.,
net margins that are not distributed as cash or allocated to menbers' equity
accounts, affect cooperative equilibrium A cooperative that retains net
margins can attain any price output point on the nmarket demand curve in
figure 2, including points 1 and 2. Because nenbers do not expect to receive
any patronage refunds, they base their purchase decision on the transaction
price. The cooperative can, for exanple, price like a profit- (retained
earnings) maximzing firm by setting price at level Pl. Setting price at

I evel P,, however, does not naximze menber welfare because menbers do not
receive retained earnings.

The Three Stages of Coonerative Output--A useful concept worth nentioning is
related to the conclusion that the price received by menbers is determ ned by
the intersection of the market demand curve and the average cost curve. One
can define three different stages of cooperative output according to the
econom ¢ relationship that exists anong nenbers. |f demand intersects the
average cost curve to the left of its minimum this is known as the

conpl enentary output stage. Increases in demand |ower price for al
cooperative nenbers. |f demand intersects a flat section of the average cost
curve, if any exists, this is known as the supplenentary output stage. If
demand intersects the rising portion of the average cost curve, the
cooperative is in the conflictive output stage. A cooperative's menbership
policy and nenbership education effort may depend very strongly on the
particular stage in which it is operating (Croteau, pp. 9-10).

Conclusions for the Coonerative Monopoly Mddel --This section on cooperative
obj ectives under nonopoly conditions concludes with three general points.
First, the supply cooperative objective that is consistent with cooperative
equi librium when farnmers expect patronage refunds, is to minimze the price
of the product subject to covering the cooperative's costs. This price
occurs where the demand curve for an open or restricted menbership
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cooperative intersects the long-run average cost curve. Therefore, a
nonopol y cooperative that pays patronage refunds acts as a conpetitive
yardssick against itself. In the long run, cooperative price equals average
cost. “This generalization of the conpetitive yardstick concept is nove

and potentially quite inportant as a guideline for antitrust analysis of
cooperative business practices. Even nonopoly cooperatives may attain
desirable social welfare norns such as allocative efficiency.

Second, the allocation of cooperative benefits between the transaction price
and the patronage refund per unit cannot be used as an instrunent by
managenment to maximnmize nenber welfare, and it need not be used to mninmze
the price subject to covering costs. No matter how the allocation is set,
the cooperative will attain long-run equilibrium

Third, a cooperative that retains earnings has the flexibility to select any
pri ce-out put conbination on the demand curve facing it. This includes the
net margins (retained earnings) maximzing point. Retained earnings,
however, cannot be used to earnings naxinmize nmenber welfare. These results
also hold for cooperatives that are not nonopolies.

Fourth, controlling the size of the menbership can benefit those who are not
excl uded, but such policies are not socially optinmal. One might, however,
correctly point out that a restricted nmenbership cooperative nay be able to
nove the econony toward a nore efficient allocation of resources if entry is
not blockaded. The existence of several potential or established farmers who
do not have access to this input mght signal a private firmto enter or
provide incentive for excluded farmers to organize a second cooperative. |f
a second cooperative was established and demand in figure 5 was shared
between them the result would be that all farmers would enjoy price near the
| evel mininum average cost level. Menber and social welfare would be even
higher than it was at the unattainable price output point (P3,Q3).

Whet her social welfare would be higher if an IOF enters takes us into an

anal ysi s of how cooperative objectives are influenced by narket structures
where the cooperative has investor-owned rivals.

Rel axi ng the |ndependence Assumption--Analyzing cooperatives as if they were
nonopol i sts with bl ockaded entry essentially assumes that they are unaffected

by and do not have an inpact on other firns in the market environnent. This
i ndependence assunption is now relaxed to exani ne what different conpetitive
environnents can tell us about a cooperative's objective and its

performance. The fourth objective in table 3 now has content because there
is a nmarket price and the cooperative can choose it or sone other price |eve
as its transaction price. The conpetitive yardstick concept, as Nourse
envisioned it, also becones operative. Previously a cooperative was only
wor ki ng against itself or, nore accurately, its nenbers. Now it is working
against other firms as well, and one can ask whether it pulls rivals as well
as nenbers toward a nmore efficient allocation of resources. Continuing the
exanpl e of a purchasing cooperative, there are three structura
configurations that nerit anal ysis--perfect conpetition, nonopolistic
conmpetition and oligopoly.
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The first two, perfect conpetition and nonopolistic conpetition, can be
dismssed as trivial for cooperative theory. In a perfectly conpetitive
market, entry is easy, firnms are nunerous, and they are price-takers. No
firm including a cooperative, has discretion over price so the objective
nmust be to charge the narket price and refund any net margins to nmenbers. In
long-run equilibrium market price equals ninimm average cost. Net nargins
are zero, and menbers receive no patronage refunds. Menber and socia

wel fare woul d be at a maxi mum because price equals marginal cost. Wth
regard to nonopolistic conpetition, it is sufficient to note that |ong-run
equi li briumoccurs for each firmwhere its demand curve is tangent to the

l ong-run average cost curve (Ferguson, p. 299). Therefore, as in the
perfectly conpetitive situation, it nakes no difference which objective a
cooperative pursues. Each produces the same equilibrium price-output result.

QO igopoly is the nost relevant real-world, theoretically interesting
environment for nost cooperatives. Assune that all firms, including the
cooperative, have symmetric costs, IOFs recognize their interdependence, and
they jointly nmaximze profits as in Chanberlin's small-nunbers case
(Chanberlin, pp. 46-51). To analyze this joint profit-maximzing solution

i ndustrial organization econom sts have defined followship and nonfol |l owship
demand curves (Geer, pp. 257-61). A followship demand curve for a firmis
that amount of industry sales that it receives when all firns raise or |ower
prices in tandem Assuming that farmers do not switch anong firns when al
firms change prices at the same tine, the followship demand curve construct
is equivalent to the closed nenbership demand curve. As all firns in the
industry raise or lower prices in tandem they keep the same set of
custoners. Thus they are noving al ong what has heretofore been called a
menbership curve. A nonfollowship denmand curve is anal ogous to the market
demand curve of the nonopoly cooperative case in that it is predicated on the
assunption that changes in a firms price are not followed by (are

i ndependent of) rival firns. The nonfoll owship demand curve therefore is
consi derably nore elastic than the followship curve.

Figure 6 illustrates how the followship and the nonfol | owship demand curve
can be used to anal yze cooperative equilibriumin an oligopoly. G ven
initially the followship demand curve F{F; and that the IOFs maxinm ze
profits by charging Py, the cooperative has some inportant choices.

Oligopoly: Closed Menbershin Cooperative Eouilibria--If it is a closed
menber ship cooperative, it can price at P% and pay a per-unit patronage
[

refund equal to P;P,. Utimately nenbership demand will attain
equilibriumat Q). The cooperative will continue to charge Py, but it

will pay a per-unit patronage refund equal to PyP,. A very inportant

result follows. A closed nenmbership cooperative equilibriumwll not disturb
the oligopolistic joint profit-maximzing equilibrium

There will be no conmpetitive yardstick effect on the market price. This case
occurs because the cooperative captures no custonmers fromthe proprietary

firms. In essence, the closed menbership cooperative structure allows the
cooperative to nmove down its followship demand curve while the other firms do
not. If it prefers, a closed nmenbership cooperative could |ower price from

P, to P, rather than charge market prices and pay patronage refunds.
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Figure 6--Supply cooperative equilibriumin an oligopolistic industry
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Again, in theory, there would no inmpact on other firms in the market because
buyers could not switch to the cooperative.

This theoretical result nmay describe reasonably well the inpact of
agricultural supply cooperatives that have integrated into oil refining.
Because these cooperatives sell prinmarily in rural areas to agricultura
producers, they are essentially closed menbership organizations. Urban
consuners cannot switch their patronage to farm cooperatives. Therefore, any
benefits from cooperatives entering the oligopolistic refining industry
accrue to cooperative nenbers (rural areas) rather than the general public
(urban areas).

Olipopoly: Open Menbershin Coonerative Eauilibria--The situation is quite
different for an open nenbership cooperative. First it could refuse to go
along with the joint profit-maximzing price and charge P,. Rivals would
fol low by charging P, to produce cooperative equilibriumat output Q.
This is a conpetitive yardstick result. Al farmers now can purchase the
input fromall firms at price P,.

An open nenbership cooperative, however, has what may be a superior
alternative. It can pursue objective four fromtable 3, which is charge
market prices and pay patronage refunds. A cooperative would do this even if
it had no fear of a price war because it benefits nenbers nost. The open
nmenber shi p cooperative would charge Py, sell @, and pay a per-unit

patronage refund equal to PyP,. Unti 1l nonnenbers becane aware of the
benefits to cooperative nenbership, established menbers enjoy benefits just
like a closed menbership cooperative. However, as the patronage refund
beconmes commn know edge, nenbership would expand to Q, if IOFs do not
respond. Assuming no response by rivals, equilibriumwould occur at

(P4,Q3) where the nenbership demand curve intersects the average cost

curve. The I0Fs have exited the market and the cooperative output Qg
accounts for 100 percent of industry sales. This is because no one woul d buy
from the higher priced rivals

Even if rivals respond by natching the net price in the next market period,
and they nost certainly will rather than see their market shares fall to
zero, sone farners who are upset that they did not share in the already
awar ded patronage refund nmay join the cooperative. Al though I0OFs match the
expected net price of the cooperative P,, these farnmers have revised their
expectations to reflect their lack of trust in the proprietary firns'
performance. Thus the cooperative's market share might increase, and its
fol ' owshi p demand night now be FoF,. The cooperative also would charge

P, in period 2. At (Py,Qg), t he cooperative pays a patronage refund at

t%e end of period 2. %he process continues in period 3. Mre farners would
shift patronage to the cooperative, causing the followship demand curve to
shift to FqF4 (not shown). Equilibriumis at P, and a quantity between

Qs and Q3. his is a conpetitive yardstick result. Al firns offer the
input at a price equal to long-run average and | ong-run margi nal cost.

O course, these results change if the firmeventually experiences size
di secononi es, which cause the |long-run average cost curve to be U shaped.
The cooperative then may or may not nove the industry toward an efficient

199



allocation of resources. As with a nmonopoly cooperative, if entry is
possible, adding one or nmore additional firns may shift the cooperatives
foll owship demand curve until it intersects the long-run cost curve at its
mnimm  The entering firms do not necessarily have to be cooperati ves.

Conpetition Among Cooperatives--Recently Rhodes and Ratchford have

rej uvenat ed concerns about the sixth Rochdale principle by looking at its
negation, conpetition (not cooperation) anmong cooperatives. The theory
presented here addresses the issue. First, consider an oligopoly market
where econom es of size are not the mmjor determ nant of market structure.
Where |l ong-run average cost curves are U shaped (di secononies of |arge scale)
and mninumefficient scale occurs at or bel ow 50 percent of the market, two
or nore cooperatives may produce lower prices for farners than a single

dom nant cooperative. If, however, the result is several cooperatives and
each has a relatively small share of the market, individually they nmay not
have sufficient market power to influence IOFs that have amassed | arger
shares through nultiplant operations (conbinations of two or nore units each
operating at efficient cost levels). The solution, which may at first seem

unorthodox, is collusion, i.e., cooperation, anpong the cooperatives in the
market. |f they set price strategies as a group, they may be able to | ower
prices farners pay toward the conpetitive price |evel. If IOFs in

ol i gopolies can tacitly collude to raise price above the conpetitive |levels,
cooperatives in that industry should certainly be allowed to collude, even
openly collude through joint nmarketing efforts and price discussions to
provide a conpetitive yardstick. O course, an alternative that is often
preferred to open collusion is nmerger.

A second situation, which is nore relevant in nmany m dwestern narket areas,
is that two or three cooperatives currently nmake all sales. There are no
IOFs. |If further cost efficiencies can be gained by consolidation, i.e.

t hese cooperatives are in the conplementary output stage, then these
cooperative should nerge. A nonopoly cooperative woul d increase socia

wel fare as well as benefit farmers. Conpetition ampng cooperatives woul d be
wast ef ul .

The Miultioroduct Case: A Solution to the Joint Cost Allocation Puzzle--This
anal ysis of a farm supply cooperative can be generalized to address a

mul ti product cooperative. Some other researchers have not fully appreciated
this fact. Wen arguing for the "maxi mum nenber wel fare objective," Ladd
dismissed the "mininmze price subject to covering costs" objective. He
reasoned one cannot add up the prices across commodities to produce a single

neasure of cooperative performance (Ladd, p. 18). He prefers to add the two

neasures of welfare, producer and consuner surpluses, across commodities.

Yet a cooperative does not need to have a single neasure of performance. Its
decision rule can be to set narket level prices in each market and refund net

margins as they materialize. Cooperative equilibriumw |l be attained. If

the cooperative wishes, it can limt menbership until expected net price
equal s mininum | ong-run average cost for each product.

Met hods exi st and are regularly used by multiproduct cooperatives to conpute
patronage refunds (Davidson). The allocation of joint (overhead) costs to
i ndi vidual products is a problemthe equilibriumtheory devel oped here can
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addr ess. Consi der a purchasing cooperative that sells two products in
oligopolistic markets. If it allocates all of the overhead cost to one
product, that product's cost curve shifts up and the favored product's cost
curve shifts down. Howwill this affect equilibriumin the two markets?
Costs in the favored market are not only lower, they are |ower than the costs
of single-product rivals that do not have the ability to shift costs.
Therefore, the cooperative's expected net price will be [ower than the price
that rivals require to earn a conpetitive return on their invested capital
They will exit the market and the cooperative market share will rise. Joint
cost allocation practices in a cooperative are analytically equivalent to
price cross-subsidization in a conglonerate IOF (Geer, chap. 17).

Cooperative performance in the unfavored nmarket also will change. Because
the joint costs are being charged to users of this product, the cost curve
shifts up. In cooperative equilibrium the expected net price will be higher
and rival joint profit-maximzing firns will enjoy positive profit |evels.

Note that this approach finesses the issue of howto allocate joint costs
across several products- -a theoretical puzzle that continues to baffle

m croeconom st s. Here only the deviation fromthe historical normnatters.
The norm may be set by tradition, custom happenstance, or collusion

This anal ysis suggests an enpirical test for the direction and extent of
deviation of joint cost allocation from industry norns. A conplete node
woul d be nmore conpl ex than what is suggested here. However, the current
purpose is only to show the direction that research can proceed. Not e t hat
in cooperative equilibrium the net margin for each product will be zero
regardl ess of how joint costs are allocated. The cost allocation effect

regi sters on nmarket share, neasured as the percent of quantity sold

Examining the unfavored nmarket first, if rivals follow the cooperative up the
foll owship demand curve, the cooperative's market share will not change.

Mar ket share variation for the favored product depends on the shape of the

| ong-run average cost curve. If it is L-shaped, the cooperative's market
share would expand to 100 percent. Al rivals would be forced out of the
mar ket . On the other hand, if unit costs rise at |arger volumes, market

share woul d only expand until the increase in unit costs equals the amunt of
the excess joint cost allocation. At that point, the cooperative's expected
net price would equal the mininum|ong-run average costs of I0Fs. Market
shares woul d stabilize with the cooperative having a | arger share than

before. Because both the cooperative and the renaining IOFs charge the
conpetitive price, one mght think that the equilibriumis socially optimal

It is not. The cooperative's market share is too large. Menbers who buy the
favored product gain at the expense of farmers who nmust pay a higher price

for the unfavored product.

Marketing Cooperative Theory

There are two major types of agricultural marketing cooperatives: bar gai ni ng
and processing cooperatives. Bargaining cooperatives act as the comon
selling agent for members. They may or may not take title to the farm
commodity.  The Mchigan Agricultural Cooperative Marketing Association is an
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exanple of a bargaining cooperative. It negotiates with processors to
establish contract terms for fruit and vegetable growers in Mchigan. Sone
bar gai ni ng cooperatives act on behalf of only their nmenbers. Qthers are
exclusive agency bargaining associations. By |aw these cooperatives
establish the terns of trade for all producers, nenbers and nonnenbers alike
in a market area. Exclusive agency bargai ning cooperatives are anal ogous to
a closed union shop situation. As such, they are in a much stronger

bargai ning position with processors. Wen farners bargain collectively, they
are attenpting to exert nmarket power (monopoly power) to offset the buying
power (nonopsony power) processors possess due to control over narket
information, processing facilities, market access, or other resources.

Gal braith explained that farmers who bargain collectively are devel opi ng
countervailing power. The price-quantity equilibriumresulting fromthis
bilateral nmonopoly situation, he concluded, depends on the relative

bargai ning strength of the two sides. Nonetheless, he felt it could be
closer to the conpetitive (efficient) equilibriumthan if there were no
farmer bargaining

Processi ng cooperatives procure raw product from nmenbers, transformit, and
sell the processed product to wholesalers and retailers. Land 0'Lakes and
Ccean Spray are exanples of such narketing cooperatives. The theory

devel oped here is npbst pertinent for processing cooperative activities.
However, it also can provide insights for bargaining cooperatives. An

excl usi ve agency bargai ning cooperative would, for exanple, seek to nobve an
i nvest or - owned nonopsoni st toward one or nore of the equilibriumpoints

di scussed for cooperative nonopsony.

Mar ket i ng cooperatives often have special paynent arrangenents that are
related to the pooling of products and the tinm ng of sales over a narket
period. Gowers receive several installment paynents as the marketing
process continues. Those that deliver products that go into higher quality
pool s also receive higher prices. To facilitate the exam nation of the
general price-output behavior of nmarketing cooperatives the conplex timng of
paynent and pooling arrangenents will not be included in this analysis. Her e
it is assuned that nenbers receive a transaction or narket price when the
product is delivered to the cooperative. Any net nmargins renmmining at the
end of the nmarket year are refunded as cash patronage refunds at that tine.
Per-unit capital retains, a financing arrangement that often is used by

mar ket i ng cooperatives instead of allocated patronage refunds, will not be
anal yzed. It also will be assumed that the cooperative markets only one
product for nenbers and the processed product market in which it sells is
perfectly conpetitive.

At the outset of the analysis, this marketing cooperative is assuned to be a
monopsony with blockaded entry. The only marketing alternative available to
growers is to sell product through the cooperative. This assunption will be
relaxed at a later point to exam ne cooperative conduct in oligopsonist

mar ket s

Deriving Net Revenue Curves for a Marketing Cooperative--A narketing
cooperative that processes raw farm product and then sells it is an

intermediate stage firmin a food marketing channel. Figure 7 conceptualizes
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Figure 7--Derivation of net revenue product curves for a marketing
cooperative
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this activity in a useful fashion. It hel ps us determ ne how rmuch revenue
net of processing costs is left to pay the farner for delivery of the raw

product. First we assume it takes exactly one unit of raw product to produce
one unit of processed product. This is not necessary, but it makes the
graphi cal presentation easier. It allows us to derive net revenue product

directly fromthe price and cost conditions displayed in the processed
product market.

Because we have assumed the processed product market is perfectly
conpetitive, the demand curve for processed product is perfectly elastic and
is the processed product price line in figure 7. I ntroduci ng i nperfect
conpetition in the processed market, such as product differentiation of the
Land 0'Lakes butter or Ccean Spray cranberry juice type, would produce a
negatively sloped processed product demand curve. That will not be done
here. However, the extension of the theory is straightforward and inportant
for analysis of many real-world situations.

The average margi nal cost of processing curve in figure 7 includes all costs
except the cost of raw product supplied by menbers. Subtracting these unit
costs fromthe price received for the processed product produces the net
average revenue (NAR) and the net nmarginal revenue (NVR) product avail able
The NAR indicates for each quantity of product processed net revenue per unit
or price the cooperative can pay the farmer for raw product.

Representative NAR and NMR curves are displayed in |ower part of figure 7.
Note that NAR equals zero at Q; and Q, because processed product price

equal s the average cost of procCessing at these output |evels. NAR attains at
maxi num val ue at Q, where the vertical distance between processed product
price and its average processing cost is greatest. NWR equals zero at Q3
because for output |evels above Qg the marginal cost of processing is

greater than the narginal revenue (processed product price) gained from
selling the product.

The exposition of marketing theory that follows will use only the NAR and NWR
curves displayed in the bottom section of the figure. Bef ore anal yzi ng how
raw product prices and quantities marketed actually are determ ned, we nust
first describe in a specific fashion the raw product supply conditions the
cooperative firm faces

Partitioning the Raw Product Supply Curve of a Marketing Cooperative--As in
the case of a supply cooperative, partitioning the offer curve a narketing
cooperative faces provides powerful insights into price-output perfornance.
For a marketing cooperative, the relevant offer curve is the supply curve

It is partitioned in figure 8 into supply arising fromchanges in output from
a set of nenbers and supply arising fromchanges in the nunber of menbers in
the cooperative. Because at this stage of the analysis the marketing
cooperative is assuned to be the only buyer of the farm product (nopnopsonist)
Sin figure 8 is the nmarket supply curve for raw product. At price PC, no
farmer will produce the product. As price increases from P,, the market
supply curve S indicates that the quantity of product forthconing from al
farners increases. At price Py, the anount supplied is Q. At this

point, sone nunber My of farmers are nenber-patrons of the cooperative
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Figure 8-- Partitioning the raw product supply curve faced by a marketing
cooperative into supply froma set of menbers and changes in the set of

menber s
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The curve Sl is the supply curve for that given set of nenbers. Thus it is
a supply schedule for a closed nenbership nmarketing cooperative with M

members. In such a closed menbership cooperative, a price increase to P,
woul d i ncrease raw product supplied to the anpunt Qp- This is a mve up
the Sl curve. If the cooperative were an open nenbérship organization wth

nenbership M at price Pl, a price increase to P, al so would increase

supply because new nenbers would join the cooperative. The quantity supplied
at P, woul d be anount Q. The market supply curve S is the conbination

of these two separate price responses. Sy is a second nenbership supply
curve. The nunber of nenbers M, is greater than M, the nunber of

menbers associated with curve Sl

If there are no real or perceived barriers to exit in a closed menbership
cooperative, the cooperative faces a kinked supply curve for raw product.

For exanmple, if the cooperative has M nenbers and price is at level P,
increases in price will produce output increases along the nenbership supply
curve Sl. For price decreases fromlevel PI, however, the rel evant

supply curve is not SI. Itis s. Sonme nmenbers free to exit the

cooperative will do so, and supply reductions are larger for this reason.

Analysis of Marketing Cooperative Obiectives--The revenue product curves and
supply curve constructs previously devel oped can be used to anal yze
desirability and feasibility of the four cooperative objectives listed in
table 3. The analysis is anal ogous to that presented for a supply
cooperative, so it will be abbreviated here. Because at this stage we are
anal yzing a nonopsony marketing cooperative, only the first three objectives
of table 3 are relevant: (1) maximze net nargins, (2) naximze nenber

wel fare, and (3) naxinize the price farners receive for raw product. At the
outset, assume the cooperative has an open menbership policy. Any grower can
mar ket product through the cooperative. Gven this assunption, a nonopsoni st
cooperative in figure 9 faces the market supply curve S__ . for raw

product. Al so assune cooperative net margins, if any, are not returned to
menbers as patronage refunds. However, assunme farmers consider only the
price paid at delivery when nmaking production decisions. They regard
patronage refunds as w ndfall gains.

In figure 9, the three objectives are illustrated by the correspondi ng
price-output points 1, 2, and 3. At point 1, the cooperative behaves like a
profit-naximzing nonopsoni st and maxim zes net nmargins, area Pllab, by
processing raw product Q@ and paying farmers price Pl. At point 2,

menber welfare is maximzed, as explained in the supply cooperative

di scussion, because net marginal revenue equals the supply price at output
level Q. The price farners receive is P, and cooperative net margins

are lower than they are when the first objective is pursued. At point 3, the
price farmers receive is maximzed subject to covering processing costs. The
cooperative has zero net margins. As was shown for a supply cooperative, if
nmenbers of this marketing cooperative base their production-supply behavior
on the expected raw product price, which is the known transactions price at
delivery plus any expected patronage refunds at year-end, the only

sustai nable equilibriumis point 3 in figure 9. In other words, a
nonopsoni st marketing cooperative with an open nmenbership policy will process
nore of the product and pay producers a higher price (point 3) than an
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Figure g--Alternative mcroeconomnic objectives for an agricultura

mar ket i ng
cooperative that is a nonopolist with an open menbership policy
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i nvest or-owned nonopsonist firm (point 1). This is a generalization of
Nourse's conpetitive yardstick theorem

How, one mght ask, do these results change if the cooperative pursues a
restrictive, closed menbership policy? Figure 10 illustrates the inpact of
cl osed menbership. The price-neximzing equilibriumfor an open nenbership
occurs at point 3. If the cooperative restricts nenbership to a nunber
smal | er than the nunber of producers at point 3, the relevant supply curve
will be a closed menbership supply curve such as S;. Equilibrium wll
change to point 3'. Those producers who continue to sell to the cooperative
receive a higher price, and the anpunt of raw product processed is reduced
Not e that consuners do not suffer fromthis output restriction because the
price for the processed product does not change. The losers are the excluded
growers who no longer have a nmarket for their product.

Rel axi ng the IndependenceAssumption: Oligopsony--When the assunption the
mar ket i ng cooperative is a nonopsony is relaxed, the nost relevant market

structure to analyze is oligopsony. The cooperative no |onger faces the
mar ket supply curve. Instead, it conpetes for raw product with a smal
nunber of investor-owned processors.

To facilitate the analysis, assume all firms, including the cooperative, have
symretric processing costs and face the same processed product price line
i.e., there is perfect conpetition in the processed product market. Then al
processors have the same net average revenue and net marginal revenue

curves. Al'so assune that the investor-owned oligopsonists recognize the

i nt erdependence in the raw product narket and jointly neximze profits as in
the Chanberlin small-nunbers case for oligopolists (Chanberlin, pp. 46-51).

To anal yze industry equilibriumand the inmpact of a marketing cooperative on
it, define the analogues to the followship and nonfol | owshi p demand curves
introduced in the supply cooperative discussion. These are the followship
and nonfol | owship raw product supply curves. A firms followship supply
curve is the ampunt of raw product that is offered when all buyers raise or

| ower their prices in tandem Because farnmers would not switch anong firns
when all firns follow each other's price changes, the closed or set

menber ship construct is equivalent to the followship supply curve. As al
firms raise or lower prices at the same time, they keep the same set of
custoners, thus they are noving al ong what has heretofore been called a set
menbership supply curve. A nonfollowship supply curve is anal ogous to the
mar ket supply curve of the nobnopsony cooperative case in that it is predicted
on the assunption that changes in a firns price are not followed by (are

i ndependent of) rival firnms. The nonfollowship supply curve is considerably
nore elastic than the foll owship supply curve because the price nover
receives increased supply fromproducers that switch to take advantage of the
hi gher price as well as increased supply fromits prior custonmers who

i ncreased out put.

Figure 11 illustrates how the followship and the nonfol |l owship supply curve

can be used to analyze cooperative equilibriumin an oligopsony. G ven
initially that the IOFs maximze profits by charging Py, i.e., all firms in
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Figure 10--Impact of a closed nmenbership policy on nonopsony marketing
cooperative equilibriumwhen nenbers recognize the val ue of expected
pat ronage refunds
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Figure |l--Marketing cooperative equilibriumin an oligopsonistic industry
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the market are following objective 1, the cooperative faces followship supply
curve Sl and sone inportant strategic choices.

Olipopsony: O osed Menbership Coonerative Equilibria--If the cooperative is
a closed nenbership organization, it can price at Pl and pay a per-unit

patronage refund equal to Pla. Utinmately nmenbership supply will attain
equilibriumat Q. The cooperative will continue to charge Pl but it
will pay a per-unit patronage refund equal to Plb.

A very inmportant result anal ogous to that for a supply cooperative foll ows.
This cl osed nenbership cooperative equilibriumw |l not disturb the

ol i gopsonistic joint profit-maximzing equilibriumof the industry. There
will be no conpetitive yardstick effect on the narket price. This is the

case because the cooperative captures nbo customers fromthe proprietary

firms. In essence the closed nembership cooperative structure allows the
cooperative to nove up its followship supply curve while the other firns do
not. If it prefers, a closed menbership cooperative could raise price from

Pl to b rather than charge market prices and pay patronage refunds. Again,
in theory, there would be no inpact on other firns in the narket because
suppliers could not switch to the "closed" or "waiting list" cooperative.

Oligopsony: Open Membership Coooerative Eauilibria--The situation is quite
different for an open menbership marketing cooperative. First, it could

refuse to go along with the joint profit-nmaximzing price and pay anmount b as
a transactions price to farnmers when they deliver product. Rivals would
follow by paying b to produce cooperative equilibriumat output Q,. This

is a conpetitive yardstick result. Al farmers now can sell this product to
all firms at price level b.

A second possibility is that the IOFs, for whatever reason, do not follow the
cooperative's price increase. Then the relevant supply curve is NFCS. The
cooperative would not only receive increased product from existing nenbers,
but producers would switch fromother firns, increasing the cooperative's

mar ket share and producing equilibriumat price level ¢ and output |eve

Q3. This also is a conpetitive yardstick result. Athough it does not

force other firms to raise their prices, it does reduce their narket shares.
If they continue to refuse to raise price the cooperative conceivably could
expand to supply 100 percent of the market.

A O osing Comrent

Per haps an appropriate closing for this section is to recall that open

nmenber ship cooperatives in oligopolistic markets that are in equilibrium pay
no patronage refunds. This is contrary to what is commnly observed. Sone
agricultural cooperatives do pay patronage refunds on a regul ar basis. It is
unattractive to conclude that this is because they are in perpetua

di sequilibrium O her factors obviously are at work. One of the assunptions
in this paper has been that cooperative capital earned it opportunity cost
rate of return. This ampunt is built into the cost curves. In the'rea
worl d, nenbers furnish equity capital to their cooperatives and the fixed
dividend rate they are paid often is bel ow the opportunity cost rate. Thus a
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cooperative in equilibriumnay have positive patronage refunds to cover fully
the opportunity cost of invested funds. In fact, this point is central to
the analysis of the next two sections of this paper.

Coooerative Eouilibriumwth |nvestnent:
The Certaintv Case

Mar ket val ues for corporation stock can appreciate. This value is
related to capitalizing a streamof anticipated future earnings by the
opportunity cost of the investor. A nice neat package. No such package
however, exists for cooperatives. There is no standard way to nmeasure
performance of a cooperative in terns of making the nenber-patron better
of f. (Fenwi ck, p.208)

[ ntroduction: Basi ¢ _Concepts

This section develops a unified theory of cooperation that seeks to neet the
cogent need for perfornmance neasures described in the opening quote.

Fenwick; Beierlein and Schrader; and others have pointed out that, unlike an
IOF, a cooperative cannot exam ne ex post changes in its value in the capita
market to eval uate investnent performance. The analysis presented here
denonstrates that for ex ante evaluation of potential investnents and ex post
eval uation of investnment performance cooperatives nmust neasure the flow of
benefits to nmenbers via the product market if any product price adjustnents
occur. In such cases, one nust analyze nore than cash flows to the
cooperative

This section proceeds by generalizing the supply cooperative equilibrium
nodel s of the |ast section to include investment and its related concern, the
financing of investment. The resulting theory will be used to analyze

several inportant issues including the follow ng: (1) the inpact of
unal | ocated retained earnings on cooperative equilibrium performance, menber
wel fare, and cooperative investment analysis; (2) the appropriate form of

i nvest nent anal ysis nodels for cooperatives in differently structured markets
and with different operating procedures; and (3) the significance of the
free-rider problem to cooperative performance

This section is divided into several subsections. Each covers a distinct
t opi c. For convenient reference, table 4 identifies all the variabl es used
in the mathematical analyses in this section.

The Risk-Free Rate of Interest--lnvestnment, by definition, is the outlay of
funds today to obtain an income in the future. Investment activity nakes
econonmic analysis nore challenging. This is true for cooperatives as well as
I0Fs. One must anal yze how a cooperative nakes and finances investnment
choices today that will generate inconme in the future. The econonic problem
not only gains an intertenporal dinension, but investnent [inks present and
future economc activities

The counterpart of investment, savings, perfornms a simlar function.
Cooperative nenmbers, for exanple, W Il reduce consunption and save noney if
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Table 4.- -A Key to Synbols Used in the Analysis of Cooperative Equilibrium
with Investment (Equations (2) Through (28))

Equat i on
where first -
i ntroduced Synbol Definition
(2) Vo net present value of cooperative at time t,
o cash paynent to cooperative nenbers at tine
to
a cash paynent to cooperative nenbers at tine
!
i risk-free rate of interest
(3) Xp net cash margins fromoperations at time t,
F equity capital paid in by new menbers at tine
to
B anount of funds raised by selling debt
securities or preferred stock at tinme t,
I, investment by cooperative at tinme tg
(4) £5 ith menber's share of equity capital paid in
by new menmbers at time t,
m number of farmers that join at tine tg
(5) a ith menber's share of total cooperative sales
at time t,
It total investnent of cooperative at tine tg
(6) S; ith nmenber's purchases at tine tl
S1 total cooperative sales at tinme t
(7) Ip investment in cooperative prior to tinme t,
10 investnment in cooperative at tine t
(8) cyq ith menber's cash paynent at tinme ty
(Conti nued)
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Table 4.- -A Key to Synbols Used in the Analysis of Cooperative Equilibrium
with Investment (Equations (2) Through (28)) (Continued)

Equati on
where first
i ntroduced Synbol Definition
X1 cooperative's net cash margins, including net
cash fromdissolution, at tine ty
(1D Q total cooperative sales at tine t;
Py cooperative transaction price (market price)
at time ty
(o]
(12) Qf ty
11}
Q t1
(o]
(14) 1
%
o]
(15) Vo
o
(19) RE
t1
(23) X' 3!
Io
AX4 tjange in net margins at tine
Io
(25) avg
tolo
(26) =S .
tl ne
(27) v
o
(28) AV I




the interest rate is high enough to reflect their rate of time preference for
consunption (Samuel son). Such savings are |oaned to other consuners, who

wi sh to borrow against future income to increase their current consunption,
and to firms, such as cooperatives, if the rate of return on investnent is

hi gh enough. In equilibrium the supply of funds from savers and the demand
for funds from borrowers deternmine the interest rate in the capital market.

There are, of course, nore powerful nodels of interest rate determ nation
than this classical supply demand anal ysis which has been attributed to
Fisher. One class of nodels recognizes that savings preferences also vary by
age (Friedman's life-cycle consunption function (1957)). Another class of
nodel s recogni zes that nmonetary authorities can influence the rate of

i nterest and thereby influence aggregate investnent and consunption patterns
to manage the level of aggregate economic activity (Keynes). This later
theory of course, is an inportant conponent of macroecononmics. For current
purposes it is not as inportant to know how the rate of interest is
determined as it is to knowthat it exists and all economc agents can |end
and borrow freely at that rate

Under the certainty assunption of this section, decisionmkers know al
econonmic facts. This includes how nuch incone an investnent will generate
over its useful life as well as all aspects of current econom c conditions.
Not hing is unknown or risky, so the equilibriuminterest rate is called the
risk-free rate

Superiority of the Cash Flow Based Net Present Value Analysis--Firm

val uation, investnent, and finance questions have been anal yzed for I0Fs by
usi ng net present value analysis based on cash flows (Copel and and Weston).
Nearly every undergraduate text in finance explains why net present valuation
is superior to other investment analysis nethods, including internal rate of
return and payback. The primary alternative to analysis of cash flows is
analysis of reported earnings. The two approaches are sonetines described as
nmeasuring econonmic as opposed to accounting profits (Copeland and Weston, pp
22-25). Accounting measures of earnings capitalize investment and then wite
off that anpunt as depreciation over the |ife span of the investnent.
Depreciation is a noncash expense. Cash flow analysis records the receipt of
funds fromequity holders or other finance sources and the actual paynents of
cash to equity holders when they occur.

Bodenhorn enphasi zes three desirable properties of cash flow analysis for

I0Fs (p.16). First, cash flow anal ysis can be used in decisionmaki ng because
mexi m zing the net present value of cash flow increases the value of the firm
and thus is in the best interest of stockholders. Second when profits for an
JIOF are measured with cash flow techniques, they are identical to incone on

i nvest ment . Third, cash profit for an IOF can be neasured from market

values, so it is an objective neasure. Accounting profits are nore
susceptible to nanipulation by managenent.

None of these properties hold unequivocably for a cooperative. Maximzing a
cooperative's cash fl ow does not necessarily increase the value of the firm
to nenbers. Cooperative net margins, even when neasured by cash fl ow rather
than accounting nethods, are not necessarily identical to benefits
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attributable to investment. Finally, neasures of cash flow benefits are |ess
subj ect to nanipul ati on by managenent than accounting neasures, but the cash
flow froma cooperative investnment can accrue as product price reductions as
wel | year end margins. These points suggest that cooperatives demand nore
careful exam nation.

Cooperative Valuation Theorv: A Useful Partition--Cooperatives have not
adopted net present value analysis of investnent alternatives as rapidly as
IOFs (Street, p.l). Perhaps one reason for reticence has been the |ack of a
clear theoretical exposition of when and how net present value anal ysis can
be applied to cooperatives. The unified product capital market theory

devel oped in this section helps to overcone a nmjor stunbling

bl ock--identifying exactly what it is that observed cooperative cash flows
measur e.

When eval uating investments for an IOF, the primary question is whether the
conmi tment of funds will increase the value of the firm i.e., increase the
value of the stock stockholders own. Let us begin our analysis of the value
of a cooperative firmto its menbers by noting that the value of any firmcan
be partitioned into two parts, its core value and its global value. The core
value of a firmis the value it would command if it were in a conpetitive
industry that is in long-run equilibrium Industry equilibrium price equals
[ ong-run average cost and the firmearns the conpetitive rate of return

G obal value can be equal to or larger than the core value of a firm For an
IoF, it is defined to be the long-run equilibriumvalue of its stock as
determined by the capital market. It is the total amunt investors are
willing to pay the for the firm Wen an IOF possesses narket power, for
exanple, it can increase its net cash flow by charging prices above |ong-run
average cost. The global value of the firmincreases as investors bid up the
stock price until the rate of return decreases, given the certainty
assunption of this section, to the risk-free interest rate. This is the

equi i brium adj ustment mechani sm that Fenwick referred to when pointing out
that "no such package" exists for cooperatives.

Turning to the cooperative firm its global value is simlarly defined as the
anount its menbers-owners are willing to pay rather than do wthout the
cooperative. The difference is that, for a cooperative, long-run equilibrium
is achieved through adjustnents in the product narket rather than the capita
mar ket.  Moreover, how gl obal value is measured depends, anpng ot her things,
on the market structure of the industry and the menbership and pricing
practices a cooperative follows. Consider a supply cooperative with an open
menbership policy in an oligopoly. The analysis of this type of cooperative
in the previous section indicated that, in equilibrium it would charge a
price equal to long-run average cost. Long-run average cost includes the
cooperative cost of capital as well as other input costs. As a result, the
net cash margins that renains after paying for other input costs measures
only the cooperative's core value

Two inportant corollaries follow First, the cooperative's reported net
margins, on a cash flow basis, can be used to neasure the required return on
cooperative capital. Gven the certainty assunption, the issue is somewhat
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trivial because the required rate is the risk-free interest rate and can be
deternmined elsewhere. This feature becones nore inportant when risk is
introduced to the analysis in the next section. The cooperative's required
rate of return then would include a risk prem umand be higher than the
risk-free rate. Second, to measure the cooperative's global value, one nust
add to cooperative cash margins the increased cash flow to nmenbers that
materializes because they pay |ower prices than they would if there were no
cooperative in the market. This second conponent of cooperative benefits is
known as the security return. In general, the §$obal val ue of a cooperative
equals its core value plus its security return

Now consi der a second type of cooperative. A closed nmenbership cooperative
in an oligopoly. Because IOFs do not fear |osing custoners to the
cooperative, they will continue to charge the shared nonopoly price no matter
what the cooperative does. |f the cooperative charges the same price as they
do and refunds all net cash nargins to nmenbers, those net margins reflect the
gl obal value of the cooperative to menbers.

These two cases nake it clear that the observed net cash flows of a
cooperative must be interpreted carefully. Exactly what net cash flow
neasures depends on the structure of the product market as well as the
structure and conduct of the cooperative. If a cooperative prices at the
industry price level, has no inpact on it, and that price level is above

| ong-run average cost, net nmargins nmeasure the global value of the firmto
menbers.  Standard investment analysis procedures are appropriate. A
different approach, however, is necessary when a cooperative has a
conpetitive yardstick effect, bringing other firns as well as itself to an
equi l i briumwhere industry price equals |ong-run average cost. Then the
observed net cash flows neasure only the core value for the cooperative.
This latter type of equilibriumis the one that requires a different approach
to valuation. Thus attention is focused primrily 0? its properties in the
remai nder of this section and the followi ng section. 1

A Single-Period Supply Cooperative Mbdel

To keep the analysis of cooperative finance and investnent behavi or under
certainty reasonably rigorous, it is necessary EO specify the structure of
the cooperative and its environment inm detail. 1 First, the analysis wll

be discrete rather than continuous, and it will be for a single period. The
future consists of only a single point one period fromnow. Thus the

anal ysi s concerns cooperative activity at tine ty and at tine tl. One

m ght, consider the analysis to be an exanmination of a cooperative on January
first of two successive years with the cooperative dissolving on the second
date. When nentioning flow variables at a point in time, they will be for
the preceding period. The terns "sales at ty" and "sales during period

t;" are equivalent. Stock variables such as investment will be at point

to or t].'

The cooperative's financial structure is assunmed to be as foll ows.

I nvestment funds, if supplied by nmenbers, are supplied proportional to

pl anned patronage in tl at time ty. One m ght regard this as a base

capital finance plan. Menbers provide equity capital in proportion to their
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pl anned patronage when they join. Cooperative net margins at ty are
distributed in proportion to patronage. They are distributed as cash or, if
necessary, they are allocated to patrons' equity accounts to bring their
investnents up to the required amount for planned patronage in period ty.
Equity capital invested by menbers is assunmed to earn no interest. There are
no taxes of any sort to be paid by cooperatives or IO0Fs.

The structure of the cooperative is defined further as follows. It is a
supply cooperative that sells one product in an oligopolistic market, and it
sells only to nenbers. Finally, its transaction price always is equal to the
market price. This last assunption is necessary because the resulting cash
flowidentifies the spread between the industry price and the cooperative's
net, operation-at-cost price. If this magnitude is positive, farmers have an
incentive to join the cooperative. This is the adjustment nechani smthat
produces cooperative equilibrium The assunptions of this section are |isted
in table 5 for easy reference

Exam ni ng an open nenbership cooperative in an oligopoly, how does
cooperative equilibriumcone about when a new investnent is undertaken? One
can use valuation and cash flow equations to specify an equilibrium

adj ust ment nodel . In a one-period nodel the net present value, V, of a

cash stream that pays Cj at time ty and €y at tine t; when the risk-free
interest rate is iy is

Cq

(2) Vo = CH +
0 0 1+

i

If Cy and C; are cash payments to menbers of the cooperative, Vg is the
value of the cooperative at tg.

The cooperative's cash flow equation at ty can be witten as
(3) Xg + F + B =2¢y + Ij.

The left side of (3) identifies sources of cash at t,. X, is net cash
margi ns from operations that belong to old nmenbers, i.e., those who

patroni zed the cooperative during t;. F is equity funds paid in by new
nmenbers who join the cooperative at tg. Bl§s the anpbunt of funds raised by
taking on debt or selling preferred stock. Because certainty is assunmed
there is no difference in risk |evel anong nenber equity and all types of
funds secured from outside sources. No risk prem uns are demanded or

offered, so all funds earn the risk-free rate of interest i,. The right
side of (3) identifies the cooperative's uses of funds. Ch is cash paid to
old menbers-patrons. I is investment made at ty that will increase net

margins in tq.

An initial conponent of the equilibrium adjustnent nodel is an equation that
determines the magnitude of cash paid in by new nenbers at ty. F is the
sum of the paid-in capital of M new nmembers. fi in equation (4) is the
paid-in capital of the ith new nenber:
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Tabl e 5.--Basic Assunptions for Analysis of Cooperative Price Equilibrium
with | nvestnment

Fi nancial Mbdel Assumptions

1. Certainty.

2. The analysis is discrete rather than continuous in the tine
di mensi on

3. Al economic activities occur at two successive points in tine tq
and t; (a one-period nodel).

4, There are no taxes of any sort.

Cooperative Enterprise Assumptions

5. lInvestnment is proportional to patronage.
6. No dividend is paid on equity capital
7.  The cooperatives sells only to nenbers

8. Patronage refunds may be made in cash at ty or allocated to
nmenbers investnent accounts and returned in cash at tl.
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m
4) F = 2 f..
(4) i=1"1

As expressed in equation (5), each farmer's investment is a proportion i of
total investment |,. Equation (6) indicates that ea; is the proportion of
total cooperative sales Sl that the ith nmember provides. Equation (7)
indicates that total investment equals the level of investment prior to tg,
which is Ip, plus current investnent 10

(5) fi = a:I

iIe wher e

Si
(6) a; = — and
1 Sl

(7) 1t = Ip + 10
Each nenber will receive at tl a cash refund ci, which is the sane
proportion «; of the cooperative's net margins Xl. Because this is a
single-period’nvdel, the cooperative is dissolving at tl. No cash is
allocated to investnment at that tinme because there is no future. Thus total
net margins X includes liquidation of all investnents, and it equals tota
cash refunds to nenbers . A nenber's dollar return for investnent at
ty and patronage during tq is

(8) ci = a;X;.

Dividing (8) by (5) gives a nenber's rate of return on investnent,

Equation (9) indicates the rate of return will be the sane for all nenbers
and it will equal the average rate of return of the cooperative. New nenbers
will join the cooperative if the average rate of return is greater than or
equal to the risk-free rate of return. This decision rule can be expressed
as

X
(10) join if: — > 1 +il.
't

The investment in the cooperative nmust earn enough to return the origina
amount invested plus interest at time tl. Assuming the cooperative is in
equilibriumat ty, i.e., old nembers have been receiving the risk-free rate
of return on 1_, @ new investnent Iy that pays a higher rate of return

than il will raise the cooperative's average return above il. Unless

there is a decrease in the return on the new i nvestnment as new nenbers join
the cooperative, cooperative equilibrium is indeterninate. An infinite
number of new menbers would join. Recalling the analysis of membership
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changes on cooperative equilibriumin the previous section, the net margins
generated frominvestnent 10 is in fact dependent on the quantity of product
pur chased by ol d nenbers Q , the quantity of product purchased by nfw
menbers QF, and the market prlce Pl that prevails during period t

Because the sum of old and new menbers' purchases equals total purchases
Qp, net mar gi ns at t; are

(o} n
(12) Q]_ = Ql + Q]_-

As new nenbers join the cooperative, its output in £ i ncreases; this
reduces net margins if the cooperative experiences ri'sing average costs of
production or if rivals respond to the cooperative's gain in market share by
undertaking simlar investnments and | owering the market price. Ei t her way,
once equilibriumis regained, the cooperative's average return on investnent
will have returned to the risk-free rate i;. To summarize, this product

mar ket adj ust nent nmechanismis the cooperative anal ogue to stock narket
adjustments in the value of an I0F's stock for regaining equilibriumin both
the product and capital narkets

The Core Value of a Cooperative Firm--1f a cooperative prices at |ong-run
average cost, as it does when it has a conpetitive yardstick effect on the
market, it is possible to estinate its core value. Returning to the

val uation and cash flow equations (2) and (3), the cooperative's cash flow
are now clear nmeasures of its core value. Note that subtraction I from
both sides of the equation (3) gives

(13) C0 = XO+-F + B - Io.

Current cash patronage refunds are determned by the difference between
cash inflow and current investment. |If F and B are not sufficient to cover
Iy, some of Xy will be retained as allocated patronage refunds and cash
patronage refunds wll be |ower.

The cash flow equation for old menbers at tg is

(14) €] = %P - 5o - (1 + ip) B.

O d nenbers cash flow equals net nmargins mnus cash paid out to mnew nenbers
m nus cash that repays outside capital suppliers plus the interest on that
capital. Substituting (13) and (14) into (2) allows an analysis of how the
core value of old nember investnent Vg in the cooperative changes

when i nvest ment I is undertaken
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e -B
VO —Cn + CO =Xy + F+B - Iy + 1 -1t
(15) Vo = Co * C1 = %¢ Tt T 1+1,

I B

1211 X

= X~ - In + F - + .
0 0 1+4ip 1+144

But in equilibrium the followi ng conditions hold:

m
121%1
(16) F = 77— and
|
X
(17) It:|p+10:—+—1 il.

New nmenbers join only if they earn the risk-free rate i, or nore on their
investment, and in equilibrium all providers of capital earn iy. This
establishes (16). Simlarly, (17) is based on the fact that in equilibrium
the cooperative's average return on investnment will equal the risk-free rate

11.
Substituting (16) and (17) into (15) gives

(o}
(18) Vo = Ip + Xo.
The core value of the cooperative firmto old nenbers equals the prior
i nvestnent they have paid in plus the net margins available at ty. This

result is so fundanental to the cooperative enterprise structure that its
inplications may be overlooked. Any cooperative benefits beyond those
necessary to conpensate capital at the conpetitive rate of return are
distributed via the product narket. A so, the financial decisions of
managenent to go outside for capital, anount B, the decision of mnew nenbers
to join the cooperative and provide F in capital, and the split of patronage
refunds between cash and allocated refunds do not affect the core val ue of
old menbers' investnent. This analysis, however, says nothing about how

i nvestnent or financing strategies affect the global value of the cooperative
menmbers. I nvestnent inpacts on global value are addressed in a later part of
this section

A New | nsipht on the Alleged Tax Advantage of Coopneratives--The fact that
cooperatives provide no vehicle for capital gains on cooperative investnent
sheds new light on the issue of cooperative taxation. Some have decried the
tax status of patronage refunds, claimng that because allocated refunds
escape the corporate income tax, cooperatives receive a hidden subsidy from
the government. This theory can be used to analyze the capital market as
well as the product market aspects of this proposition. Exam ning the

222



capital market aspects brings to the surface the fact that shareholders in

i nvest or-owned corporations can receive benefits fromtheir investnent as
capital gains, which are taxed at the investor |evel at 40 percent of the
ordinary income rate. But in a cooperative, all benefits a menber-investor,
and any narketw de benefits nonnenber farners receive as a result of the
cooperative's inpact on price, are ordinary income and taxed accordingly at
the patron level. The capital gains treatment investors in an IOF enjoy
suggests there is less incentive for a farner to patronize and invest in a
cooperative for tax reasons than heretofore thought. Wth regard to tota
tax treatnent, cooperatives actually may be di sadvantaged relative to IOFs.

An exanple can illustrate this. First consider a farner who buys an input
for $1,000 froma cooperative at t,. The cooperative solicits $100 at £
fromthe farmer for a new investnent project and pays the farmer the
conpetitive rate of return, 10 percent, for use of that noney at tl. As a
result, the farner can buy the input for $800 because of the cost-saving

i nvest ment . Because the input costs on the farmat tl are $200 | ower, the
before-tax increase in incone is $200. |If the farmer is in the 40 percent
tax bracket the farmer's after-tax gain is $120 at tl. Di scounted at 10
percent to ty, this value is $109

Conpare this result to the net wealth gain if the firmwere investor-owned
and the farner purchases $100 dollars of stock at ty to finance the new
investment. The IOF continues to charge the farner $1,000 for the input at
t,. However, the value of the farmer's stock appreciates in the stock
market until the farmer's investnent returns the conpetitive 10 percent rate
of return. That value is conputed as follows. The increnent to IOF income
is $200. Assuming the effective corporate incone tax rate after investment
tax credits and other wite-offs is 20 percent, the new cash flow avail abl e
to investors is $160 plus the $10 plus the original $100, which equals $270
at t;. Thus the farner's stock appreciates to $245 ($270 divided by 1.1)

at ty and the farmer experiences a capital gain of $145.

Under capital gain taxation rules, 40 percent of this gain is taxed at the
farmer's ordinary income tax rate, which is 40 percent in this exanple. Thus
the after-tax incone gain for the farner is $122. The farner increases

i ncome nmore by patronizing and investing in the IOF than joining the
cooperative

This tax problemcan be analyzed in a nore general fashion. Space limts
that option. However, the relative position of the cooperative inproves
ceteris paribus, as the effective corporate tax rate increases and the
farmer's personal tax rate decreases. For some tax rates the cooperative is
preferred over the IOF. This analysis suggests farmers in higher tax
brackets will have less incentive to join a cooperative.

The Case of Unallocated Retained Earnings--How does its retained earnings
policy affect the value of a cooperative firmto nmenbers? Retained earnings
are net margins that cooperative managenent, w th approval of the board of
directors, decides to declare as incone to the cooperative. Ret ai ned
earnings are not allocated to patrons' equity accounts. If the cooperative
does not dissolve while a person is a nenber, the cooperative never pays the
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menber a pro rata share of retained earnings. Some very different
cooperative groups have advocated the use of retained earnings. Agway, a
very large and professionally-nmanaged farmer cooperative, makes substantia
use of themin its finance mx. Conpare this organization to Lambert, one of
the nore visionary social philosophers on cooperatives. He argued for
retained earnings financing and for not paying themout to nmenbers at
dissolution (p. 63). Lambert and others who woul d establish a cooperative
commonweal th--an entire econony of cooperatives--have regarded this

di ssol ution caveat as necessary to prevent current nenbers fromdividing up
the accrued capital of previous cooperative nemnbers. They have regarded
retained earnings as social capital owned by the group in comon. Although
farmer cooperatives that use retained earnings do not regard thensel ves as
conpatriots of cooperative comonweal th advocates, such financial policies do
suggest a community or socialist orientation. A retained earnings program
indeed can be described as voluntary socialism Cooperative nmenbers abnegate
private ownership of cooperative capital at l|east until cooperative

di ssolution, which usually is not a goal of the nenbership or nmanagenent.
Cooperative capital is owned in common. To analyze retained earnings in the
one-period nodel, one nmust assume they are not returned to menbers at tine
ty. Oherwise they are identical to allocated patronage refunds. For
purposes of analysis, nake an additional assunption that will be rel axed
later. Assume that the following relationship holds

(19) =1+ 1.

Iy

The cooperative withholds retained earnings of anpunt RE; at ty so that

the projected average return on investment equals iy. As a result, there

is no increase in nenbership and old nenbers do not ‘i ncrease their output.
Due to (19), F in the cash flow equation (3) is zero. The old nenbers' cash
flow equation at ty is as follows:

(20) €] = X1 - RE; - (1 + ip) B

Cash flow to old nenbers at tjequals cooperative net margins at t; mnus
retained earnings at t; mnus paynents to bondholders at t;. Substitute
equation (13) into (2) for cash flow to old nenbers at tg, and substitute
equation (20) into (2) for cash flowto old nenbers ty. This gives

val uation equation (21) for old cooperative nenbers at tg:

Vo Xy + B - I4 + El—;—EEl B =x0-10 + ZL—;—EEL
(21) Yo = %o 07 1+ ) 1+
Solving (19) for |, and substituting the result into (21) gives

o
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Equation (22) indicates that the value of the cooperative to old nenbers
equal s their prior investnent plus net margins available at tg. This

result differs fromthe previous valuation anal ysis because it now represents
the global value as well as the core val ue. Because no menbers receive
retained earnings and because according to (19) the cooperative siphons off
all earnings in excess of the anpbunt necessary to pay a conpetitive return
the gl obal value of the cooperative to a menber equals the core value. The
retained earnings policy therefore can be used as an alternative adjustnent
mechanism to attain cooperative equilibrium Wien a cooperative retains |ess
than the anmpbunt of retained earnings necessary for equation (19) to hold,

part of the adjustment to the new equilibrium occurs through price-quantity
adj ust nent and equation (22) neasures only the core value of the cooperative
to old nenbers at tg.

Another interesting fact is that if a cooperative decides to retain earnings
above opportunity cost paynments, as in equation (19), the value of the
cooperative, defined as the sumof its value to nenbers plus retained
earnings, wll vary with investment acumen. Changes in this nagnitude

refl ect how profitable investments have been. Maximizing this measure will

| ead the cooperative to behave as an IOF. In an oligopoly, for exanple, it
woul d have no conpetitive yardstick effect on rival firms, and nenbers would
receive no econonic benefits above their opportunity cost rate of return from
the cooperative. This produces the startling conclusion that voluntary
socialismis consistent and can coexist with nmonopoly capitalism One
wonders if the cooperative commonweal th phil osophers realized that their
grand strategy would have so little inpact on private econom c power.

Core Value Analysis of Investnments--In many situations, a cooperative's cash
flow to nmenbers neasures only the core value of the firm  Two inportant
cases are a cooperative that perforns as a conpetitive yardstick in an
oligopoly, and a cooperative that appropriates all net margins above the
anount necessary to pay nenbers the opportunity cost of capital

Appropriated net margins are retained as unallocated earnings. \Wat m ght
one say about cooperative investnment analysis in these cases? Consider the
conpetitive yardstick case first. Using equation (15) and (16), one can
express the core valuation equation as follows:

o X' + AX1
23) Vg =Xy - I + ———8 .
(23) Vo =% - Io 1+ 4
X" in (23) is net cash margins at tl without investnment Ig, and

AX1 is the change in the net cash margins due to the investnent.
Rearranging terns gives

X" AX4

[o]
(24) Vg = Xy + - 10

+
i 1+ 1,
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The change in core value with respect to the investnment is the last two terns
of (24); and because it was shown earlier that the change in core value is
zero, one obtains

o AXy
(25) AVO = 1—|T - Io = 0,
1

Stated another way, investnent in a conpetitive yardstick cooperative, as
measured by observed cash flows, always will yield a net present val ue equa
to zero.

Before commenting on this result, let us consider the case for a cooperative
that uses unallocated retained earnings and seeks to maxim ze retained
earnings plus the core value of the cooperative to members. Equation (23)
still is a good starting point. However, now the subscripts will be renoved
fromV to recognize that this is a different valuation problem Al so, the
change in net margins at t; due to the investnent is now partitioned into
two parts--the change in net cash margins that is needed to sustain the
conpetitive rate of return on all cooperative investment AXy’ and retained
earnings RE;. Thus one has

(26) AX; = AXy' + RE,.
Substituting (26) into (23), one obtains

X, IS RE;
27) V = X + - Ig t .
(27) O+ 1414, " 1+4) 0 1+14;

The analysis without retained earnings indicates that the third and fourth
terms on the right side cancel each other, so when managenent seeks to
mexi m ze retained earnings plus the value of the firmto nenbers, the change
in the value of the firmdue to the investnent is

RE;
(28) AV = ——
I+

i
The increase in value is equal to the net present value of retained earnings.

These results suggest that in conpetitive yardstick equilibrium the standard
net present value analysis of cooperative cash flows is useless. The
conput ati on shoul d produce zero net present value for every investnent
project. Obviously, what is needed is a neasure of global rather than core
value. A supply cooperative in an oligopoly that retains earnings in excess
of the anpunt needed to pay nenbers the conpetitive rate of return on equity
capital can use changes in the | evel of retained earnings to neasure the

val ue of a proposed investnent.

~--Thi s di scussion il lustrates how gl obal
value analysis of cooperative investnents can be done. The exanple anal yzed
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here is an investment that reduces the average cost of producing the
cooperative's product in all levels of output. Farm product market prices
are assunmed to remain constant at ty so that benefits f§0n1an i nvest nent

can be neasured by areas under the input demand curve. Cooper ati ves nust

| ook to benefit neasures of this type as well as cooperative net nargins when

the investnent affects the farm supply market price |evel. This investnment's
i npact on the average cost curve of the cooperative is illustrated in figure
12.  The average cost curve prior to the investment AC, accounts for the cost
of the cooperative's prior investnent | _ as well as other factor costs. The
price of that capital is the risk-free rate i;. Once the investment Iy has
been made, the average cost curve shifts down to AC,. This curve accounts
for the cooperative's new investnment level, |, =1+ Iy, as wel | as

other factor costs. Again, the price paid for thié’capital is the risk-free
opportunity cost rate ijy.

The cooperative is in equilibriumbefore the investnent at point A charging
price P_. and selling Q,. It has exerted a conpetitive yardstick effect on
oligopofistic rivals, %orcing t hem down the followship demand curve F,F, to
price P . Net margins are positive only because the cooperative charges$ the
equilibriumprice and distributes the conpetitive rate of return i; to its
equity holders via patronage refunds.

After investment, the cooperative will nove to a new equilibrium Two
possible equilibria are illustrated. They are points B and D. Regardl ess of
where equilibria is attained, the cooperative's cash flowonly will be
adequate to pay equity holders return iy on their capital at time t,.

However, it is fairly obvious that different equilibriumpoints produce
different benefits in the formof |ower price and expanded quantity of Q

sol d. Figure 13 illustrates total benefits to all farnmers that use Q i.e.,
it neasures the social welfare value of the conpetitive yardstick effect.

Al though it is assumed that the cooperative is the innovator, this is not
absolutely necessary. Rivals may have adopted the investnment and the

cooperative may have moved rapidly to imtate it. Here it is assumed that
they both adopt the cost-saving innovations at time t;. Rivals may or may
not match cooperative price reductions. |f they do, the cooperative noves

down foll owship demand curve FiFy in figure 12 to a new equilibrium at

B. Menbership remains constant but ol d menbers expand their use of Q from
Q, Lo Q. Od nenbers receive benefits over the opportunity cost returns
equal t0 the change in their consuner surplus, which is area P_ABP,.
Consumer surplus discounted to tine t, is the net present value of the
investment to cooperative nenbers. |IT net present value is greater than
zero, i.e., the investment |owers the cost curve, the cooperative should
undertake the investnent

Because the cooperative has played a yardstick role and | owered the market
price, nonnmenber farners also benefit. Figure 13 illustrates the tota

mar ket demand curve DD for Q Price has declined fromP_to P, so t he
aggregate consumer surplus of all farmers is the area P MOP .

Reconsidering the Free-Rider Problemin Cooperative Theory--The fact that
total social welfare benefits are greater than the global benefits enjoyed by
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Fi gure 12--Measuring nenber benefits from a cost-reducing investnent for an
open menbership purchasi ng cooperative in an oligopolistic industry
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Fi gure 13--Measuring total benefits from a cost-reducing investment in an
i ndustry
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nenbers has | ed sone anal ysts to suggest that there is a free-rider problem
This contention needs to be analyzed carefully. A free rider is an

i ndi vidual who benefits froma collective action but does not pay his or her
share of its costs. Free-rider behavior materializes when benefits are
nonappr opri abl e. The conpetitive yardstick effect of a cooperative on market

price is an exanple of a nonappropriable benefit. Al farners who use the
product sold by the cooperative enjoy it--menbers and nonnenbers alike. Does
the fact sone farmers are free riders, i.e., not nenbers of the cooperative

result in econonmic inefficiencies? Does it mean nenbers sonehow are unfairly
shoul dering the cost of ensuring desirable performance? The ghost of Sapiro,

the advocate of industry-w de cooperation, reappears on the scene when these

questions are raised

Al though in specific situations the free-rider problemmay lead to
inefficiencies or inequities, in general this is not true. Consi der how the
benefits and costs of a cooperative that has a conpetitive yardstick effect
on the market are distri?gted Menmbers and nonnenbers receive benefits from
mar ket price reductions. For menbers, this is the security value

conponent of their global value. Menbers, of course, nust provide the equity
capital for the cooperative. This is a cost they bear, but they are
conpensated at the market rate of interest. A nenmber would be no better off
if he or she exited the cooperative and invested his or her noney el sewhere.
Conversely, a nonnenber would be no better off if he or she disinvested

el sewhere in the econony and joined the cooperative

The exanple illustrated in figure 12 proves that the free-rider problemis
not a general tenet of cooperative theory. If some farnmers join the
cooperative, possibly because of a belief in Sapiroism the followship demand
curve shifts out to FoF,. The cooperative's market share expands--rivals
react and follow the cooperative to equilibriumat point D. The cooperative
and other firms now charge Py in equilibrium which is higher than Pl.

A d nmenber benefits are less, anounting only to area P,AHP,. Total

nenber benefits are area P_CDP,, which may be greater or |ess than nenber
benefits when equilibrium was established at B. Total benefits for al
farmers in figure 13 are neasured by area P MNP,, which is clearly |ess

than before. Therefore, there is no free-rider problem In fact, the
cooperative woul d enhance nenber and nonnmenbers alike if it aided another
firm preferably a cooperative, to enter and serve approximately one half of
its menmbers

If the cooperative's cost curve is L-shaped, expanded menbership does not
raise the price and the cooperative still does not encounter a free-rider
problem This situation is illustrated in figure 14. Wthout expanded
menbership, equilibrium occurs at B, and menber benefits are area

P ABP;. Total nmarketw de benefits still are POMOPi in figure 13

Now, if the cooperative's menbership expands to followship demand curve

F,F, before rivals respond, equilibriumis attained at point D. Note the
old nember benefits and total market benefits are the same as before.

I ncreasi ng cooperative nenbership does not increase total benefits, although
it does internalize nore of them in the cooperative. Do these increased
internal benefits nean that the cooperative woul d now undertake the

i nvestnent, whereas it would not have before the menbership expanded? The
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Figure 14--L-shaped cost curve case for neasuring benefits froma
cost-reducing investnment for an open menbershi p purchasing cooperative in an
ol i gopolistic industry

DOLLARS

AC
o

Q QUANTITY

231



answer is no because the cooperative would |ogically undertake any investnent
that has positive net present value to old menbers. Because the cost curves
contain the cash flow necessary to cover the opportunity cost interest
expense of capital, old nmenbers will benefit as long as the project reduces
the equilibrium market price of Q  The project has positive net present
value, and it wll be undertaken. No free-rider problem exists

The Public Interest and Public Support of Conpetitive Yardstick
Cooperatives--The results of this section point toward a fundanenta

di fference between conpetitive yardstick cooperatives and I0Fs. That

di fference argues for public policies supportive of such cooperatives if

i ncreased econonic efficiency and a nore equal distribution of wealth are
desirable. Farming is, on the whole, a conpetitive industry. COver the |long
run, the constant farm nmarket price assunption used in the gl obal val ue
analysis may not hold. As farmoutput increases, the prices of farm
products, assuming no government price support prograns, wll decline.
Benefits will be passed on to downstreamfirms in the food system | f
downstream industries are conpetitive and all other factors are inelastic
supply so no rents accrue, consunmers ultimately receive all of the benefits
measured by this nethod. O course, both of these assunptions often do not
hold in an absolute fashion. Consuners then receive only part of the tota
benefit. Nonetheless, conpare this result to the perfornmance of an
oligopolistic industry wthout a cooperative. Most, but not all, of the
benefits of such a cost-reducing investnent would flow to stockhol ders as
increased rents from the shared nonopoly. Therefore, cooperatives not only
increase economic efficiency, but they tend to redistribute wealth toward

| ower income persons. This may be a desirable result and, if it is, public
support for conpetitive yardstick cooperatives would help attain it.

Concl usi ons

To conclude this section, perhaps it is useful to stress that ex post, or
after the fact of investnent, one often cannot use the observed cash fl ows of
the cooperative to eval uate whether cooperative nanagenent has nmade w se

i nvest ment deci si ons. If the cooperative is performing its historic role
prices and quantities, and possibly nenbership, will change to ensure that ex
post the net present value of a desirable investnent will be zero. ap
positive result would be due to rigidities in the adjustnent process to the
new long-run equilibrium  Cooperatives nust |ook to changes in consuner
surplus under the demand curve for its product to evaluate the ex post inpact
of investnent. Even then, they cannot be certain that all benefits flowto
their menbers if farmprices change or factors of production are in linmted
supply and not owned by menbers.

Cooper ative nmanagers who wi sh to eval uate investnent decisions ex ante
(before the fact) nust forecast where the new cooperative equilibriumwill
occur and estimate the resulting benefit streans. As figures 12 and 13
suggest, this is a conplex measurement problem for cooperatives. Nonethel ess
the problem of forecasting benefits may be nearly as conplex for IOFs in
oligopolistic industries. An investnent may destabilize the narket and cause
prices to decline. Like cooperatives, I0Fs nust consider these price effects
when neasuring cash flows in such industries
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In figures 12 and 13, the benefit areas have been nmade very large. Under
actual conditions, they may be very small and certainly they will be negative
in some areas. These latter investnents have negative net present val ues,
and should not be undertaken. Such borderline cases take an added inportance
when risk is introduced to the theory. A cooperative may choose an
investnent with positive expected net present value and |arge variance,

i ncluding significant chances of not returning to nmenbers the opportunity
cost rate of interest. |If a cooperative's investments are this risky,
nmenbers will require a return on their equity capital that includes a |arge
risk premumas well as the risk-free interest rate. This is the issue
addressed in the next section

Coonerative Fauilibrium
with Risky | nvestnment

What if econonmics as a theory of efficiency opens up problens requiring
evi dence not anenable to academ ¢ canons of accurate and absol ute
demonstration? \What does scientific procedure demand. Scientific
tactics says: "limt the study to evidence about which absol ute and
accurate statenents can be nmade." But scientific strategy says "It is
unscientific to exclude any evidence relevant to the problem in hand

Thi s conprehensiveness is scientific even if it involves sone sacrifice
of other qualities for which science likes to strive. (Cdark, pp. 74-75)

| nt roducti on

Expandi ng the theory of the previous section to enconpass investnents for
which returns are not known with certainty is challenging. Considerable
controversy has been generated concerning the enpirical measurenment and
testing of the capital asset pricing nodel which is the starting point for
the theory elaborated here (Roll; Drymes). This section does not intend to
test as well as develop a cooperative capital asset pricing theory, but the
qguestion of the testability and the empirical validity of the approach taken
here undoubtedly is an issue. dark's adnmonition on scientific method is
thus appropriate. The focus here is developing a theory. It is admttedly
an exploratory effort.

In an econony where investment incone streans are known with certainty, the
required rate of return in equilibriumis the risk-free rate of return. How
does one generalize the concept of a required rate of return to an econony
where investnent incone streans are not known with certainty?

Knight in his classic book completed in 1927, Risk. Uncertainty and Profit,
was the first economst to focus on the relationship between the conpetitive
rate of return and two general states of know edge about the future. In a
risky situation, future outcomes are not known but the probability that each
particular outcome will occur is known. Gambling on one's ability to pull an
ace froma deck of cards, for exanple, is a risky situation. Assunming the
deal er has not stacked the cards, one has 4 out of 52 chances of winning
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The odds are known. Knight's other general state of know edge, uncertainty,
exi sts when it is not possible to conpute the probability of particular
outcomes. The probability of a total nuclear war is a good exanple. One
reason for this is the structure of the problemis not known. Using the deck
of cards anal ogy, we do not know how many cards and how many aces are in the
deck. Another reason is that, fortunately, we have no prior occurrences of
the event on which to base an es£§mate of its occurrence. The theory

devel oped bel ow deals with risk:

The Market Eauilibrium Approach

It seems plausible that if the level of risk varies ampbng cooperatives, the
required rate of return for capital also would vary. A cooperative with
large swings in net cash flowis a riskier investnment. Menbers would require
a larger risk premum and this would establish a higher required rate of
return than required froma firmwith snaller swings in net cash flow.
Cooperative nmenbers that seek to maximze their welfare now maxim ze expected
utility because cash flows fromrisky assets are randomvariables. The
variance as well as the expected (average) return on investment now matter.
Stated another way that is nore operational for many anal ytical queries, the
opportunity cost of menber equity investment in a cooperative now consists of
the risk-free rate of return plus a risk prem um

The market equilibrium approach to cooperative finance requires that the
total cash income (net cash flow) for a menber farmbe partitioned into two
conmponents:  cash incone fromfarm operations and cash incone from
cooperative nenbership. Separate degrees of risk usually will exist for each
of these economc activities. Cash income from cooperative nenbership nust
be further partitioned. The total or global income a farner receives from
cooperative nenbership is the cash flow he or she would lose if there were no
cooperative in the market place. The core incone that the farmer receives is
the actual cash flow he or she would receive fromthe cooperative if it were
in a conpetitive industry that is in long-run equilibrium  Therefore, from
the nenber farmer's viewpoint, his or her cash incone has two ngjor

conponent s: i ncone fromfarm ng and gl obal incone from cooperative
menbership.  The latter conponent is further subdivided into core incone and
security income just as global value was subdivided into the core val ue and
the security return in the last section.

Basi ¢ Assumntions--The task at hand is to provide a theory that predicts the
required rate of return for cooperative firns and investnents in those firns
when they have different levels of risk. To keep the analysis manageabl e and
consistent with the nethod of the preceding section, the sane assunptions

will be maintained. They are listed in table 5. In addition, it is assuned
the cooperative is an open nenbership organization.

Assumnti ons Underlving Asset Pricineg Models --The fundamental insight into

ri sk managenent was made by Markowitz. An individual, including a
cooperative nenber, can avoid a certain anount of risk without any loss in
return by holding a portfolio of diversified assets. Using this insight
finance theorists have devel oped two theories to neasure the required rate of
return or price for a risky asset: the arbitrage pricing theory (APT) and
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the capital asset pricing nodel (CAPM. The assunptions underlying these
theories are listed in table 6. Each will be explained with special concern
for the fact that some of the firnms are now cooperatives and sonme of the
investors are now cooperative nmenbers. APT, the npbst general theory, was
devel oped by Ross in 1976. Both APT and CAPMrely on the first eight

assunptions in table 6. First, all individuals, now including cooperative
menbers, mexim ze expected utility of their wealth or incone (changes in
wealth). Second, all individuals, including cooperative nenbers, are assumed
to be risk-averse. Third, all individuals, including cooperative nenbers,

are assuned to have honbgenous expectations with regard to the occurrence of
future events.

Fourth, it is assuned, as it has Egen t hroughout this paper, that capita
markets are perfect or efficient. In real markets, this assunption does
not hold because there is a need for financial internediaries. Banks and
brokers, for exanple, introduce transactions costs. To cover such costs,
these intermediaries lend funds at a higher rate than the rate at which they
borrow them  When rates multiply because of transactions costs, the capita
market no longer is an efficient nechani sman individual can use to borrow or
lend funds to nmaxinmize utility over tinme. The separation theorem proved
later no |onger holds.

Corporate finance theorists comonly recognize that the efficient nmarket
assunption is often violated

The theory of finance is greatly sinplified if we assunme that capita
markets are perfect. Cbviously they are not. The relevant question then
is whether the theories which assune frictionless narkets fit reality
wel | enough to be useful or whether they need to be refined in order to
provide greater insights into reality. This is an enpirical question.
(Copel and and Weston, p. 14)

At this stage, theorists in this area obviously espouse a positive approach
to theory

The fifth assunption is straightforward for IOFs, given there are no taxes,
as assumed earlier. This assunption is not relevant for cooperatives,
because cooperatives do not generate capital gains.

The sixth assunption, a honogeneous planning horizon, is equally
straightforward. Adding cooperatives and cooperative nenbers to the problem
creates no need for nodification in the one-period nodel. Over a | onger
period, the planning horizons of cooperative nenbers may differ. However

the length of an individual's planning horizon should not be confused with a
menber's decision to exit the cooperative. Such decisions may be made at any
time during the planning period. Wen nenbers exit the cooperative, it is
assuned they receive all nonies due them at that tine. In fact, many
cooperatives do not redeem equities this pronmptly.

The seventh assunption, that everyone in the market has the same opportunity
to invest, also requires extra consideration when agricultural cooperatives
are added. Its purpose is to ensure no one can corner the market by
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Tabl e 6.- - Assunptions Necessary for Estimating the Required Rate of Return
for a Risky Asset: The Abritrage Pricing Theory and Capital Asset
Pricing Mdel Approaches?®

APT _and CAPM

1. Individuals maxinmze expected utility
2. Individuals are risk-averse
3. Individuals have honogenous expectations with regard to the

probability distributions of future returns to assets

4.  The capital market is efficient

5. Individuals are indifferent between equal dollar anounts of dividend
or capital gains income (because they can always their shares or
bonds) .

6. Al individuals have the same horizon period; in this paper it is
assuned to be one period

7. Everyone in the market has the same opportunities to invest although
the amounts invested may differ from person to person

8. The stock of risky securities in the market is given, all securities
that were to be issued for the conming period have been issued, and
all firm financial decisions have been made

Addi tional Assumption for CAPM

9. Individual utility functions are quadratic or the distribution of
assets' returns is joint-nornal

& These have been assenbl ed from Haley and Schall, p. 144, and Copeland and
Weston, chap. 7

236



excluding investors. As such, it is an extension of the efficient market
assunption. One might think that agricultural cooperatives, and especially
cl osed menbership ones, would violate this assunption. They do limt
menbership to farmers who use their product or services. Nonetheless, as

| ong as the nenbership can expand or as |ong as nenbers can expand out put,
i.e., there are no quotas or other output restrictions, the investnent
necessary to ensure equilibriumat the capital market's level of return for
firms of the cooperatives risk level will be forthcom ng.

Assunption eight ensures the problem s boundaries are defined. It does this
by fixing the stock of securities and the financial decisions of the firns.
For a cooperative, financial decisions also include farmer decisions to join
or |leave the cooperative, the decision to allocate patronage refunds to
menbers' investnment accounts, and the decision to use unallocated retained
earnings. Gven such decisions have been nmade, the theory analyzes their

i npact on the required rate of return and ot her performance vari abl es.

Assunption nine is required only for the CAPM approach. [f utility functions
are quadratic, investors are concerned only about expected val ue and standard
deviation or variance of their portfolio performance. This nmeans that the
theory can be reduced for trade-offs in these two dinensions. One can obtain
the same attractive feature by assumng that the distribution of asset
returns is joint-normal. The nmultivariate normal distribution can be
described conpletely by its first two noments, the expected val ue vector and
the variance vector. Because all higher nonent vectors are zero, it does not
matter whether individuals actually consider themin their utility

functions. They do no vary. Adding cooperatives to the problemrequires no
changes to this assunption.

The follow ng anal ysis focuses on a market econony with two types of firns,
cooperatives and IOFs. Individuals differ in their attitudes toward risk and
the amounts they will be investing, but they agree on the characteristics of
securities available. Al individuals are averse to risk and agree on what
constitutes risk. Except for the restrictions inposed by agricultura
cooperative nmenbership policies, individuals can freely invest in any

conbi nati on of securities desired and can borrow and | end at the sane
risk-free rate of interest

Commaring the Arbitrage Pricing Theorv_and Capital Asset Pricing Mbdel --The
essential concept of the arbitrage pricing theory is the market is not in
equilibriumif a portfolio holder can for a given risk |level increase his or
her return by redeploying wealth. In equilibrium no arbitrage opportunities
exist in the market. Fromthis equilibriumcondition, one can derive the
required rate of return for each asset as a function of several risk factors
(Copel and and Weston, pp. 211-20).

CAPM is a special case of the nore general APT. Under CAPM the required
return is a function only of risk defined as a single factor that shifts the
val ue of the market portfolio up and down over time. This is ternmed
systematic risk. Risk that can be avoided through diversification is called
unsystematic risk. The APT nodel decomposes the single risk measure of CAPM
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into several statistically independent subconponent risk variables. It then
anal yzes how asset prices vary as each of these specific risk levels vary.

Enpirical studies have found that APT explains observed returns on equities
nore accurately than CAPM (Copel and and Weston, chap. 7). From an econonetric
standpoint this should not be surprising. A theory that admits nultiple

expl anatory factors usually will explain nore variation than a theory that
relies on a single explanatory variable. However, for the expository
purposes of this section, the focus will be on the single-risk-factor CAPM

The Capital Asset Pricing Mdel--Applying a capital asset pricing nodel to a
cooperative may seem useless. If the asset is equity investnment in a

cooperative, its market value does not change over tinme. Its market value is
its face value. Thus it may seem odd to devel op a pricing nodel for
cooperative equity. The purpose, however, is not to determine the value of
equity. It is to use the CAPMtheory to determine the risk-adjusted rate of
return nenbers require on equity investnents in the cooperative. Because of
a cooperative's unique business structure, equilibriumis attained through
adjustnments in price and quantity in the product market rather than
adjustnments to the value of cooperative equity. This difference in

equi I'i brium adj ustment mechani sms does not preclude the neasurenent of
menbers' required rate of return. For the reader's convenience, table 7
identifies all of the synbols used in the followi ng analysis

An approprlate place to begin the analysis of the value of an asset, be it a
firmor an investment project contenplated by a firm is the definition of

the rate of return ry for an asset in the one-period nodel. It is
(29) r E 1
J vy '

where Y, is the dollar return at t; and includes any cash distributions
made at that time plus the market value of the asset at t;. The tilde will

be used to designate random vari abl es. In equation (29), dollar return at
tl is random so the rate of return also is random  Equation (29) also can
represent a set of assets, i.e., a portfolio.

The current value of the investnent, Vs, is known with certainty so it is
not random  Conputing the expected value and standard deviation of fj gi ves

Y

(30) éj - V—l -1 and
ji
%y
(31) o3 = .
h| vy

denotes its expected val ue,
denotes the variance of j.

Throughout this section a bar over a variable
oy denotes the standard deviation of j, and o

e DO
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Table 7.--A Key to Synbols Used in the Analysis of Cooperative Equilibrium
with R sky Investment (Equations (29) Through (53))

Equati on
where first
i ntroduced Synbol Definition
(29) r rate of return on jth asset
Y4 dol lar return of jth asset at time tg
Vj value of jth asset at tine t,
(31) a5 standard deviation of jth asset's rate of
return
oy standard deviation of dollar return of jth
asset
(32) i risk-free interest rate
' sl ope of capital market line (CM)
on standard deviation of market portfolio rate of
return
r, mar ket portfolio's rate of return
(33) Bj beta volatility coefficient for jth asset
aé variance of market portfolio rate of return
(39) A risk paraneter (slope of capital nmarket line
X' divided by standard deviation of narket
portfolio op.
(40) Vg expected net present core val ue of
cooperative activity during t
(41) V8 expected net present core val ue of
cooperative at tine £
Co cash patronage refunds at tine t,

(Conti nued)
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Table 7.- -A Key to Synbols Used in the Analysis of Cooperative Equilibrium
with Risky Investnent (Equations (29) Through (53)) (Continued)

Equati on
where first -
i ntroduced  Synbol Definition
(42) 't total equity investnment in cooperative at tine
‘o
Ip equity investment in cooperative prior to tinme
‘o
Ip equity investment in cooperative at tine tg
(43) o, nth menber's share of cooperative sal es at
tinme t].
r, required rate of return for an investment with
cooperative's riskiness
(44) Xq cooperative's net cash flow at tine ¢t
Q sal es volume of cooperative at time tg
Py transaction price of cooperative at time £
(45) Xo cooperative's net cash flow at tinme to
F anmount of equity capital provided by new
nenbers at time t,
B anmount of outside financing undertaken at tine
‘o
(46) a cash flow to old nenbers at time t;
yF cash flow to new menbers at tine t;
yB cash flow to outside suppliers of funds at

time t].
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Gven assunption 9 in table 6, the only characteristics of portfolios that
matter to the individual are the expected returns and standard deviation (or
variances). Thus one can display capital nmarket equilibriumon a two
dimensional graph as in figure 15. EE is the efficient frontier.

Portfolios that lie on it are efficient in that they pay the highest expected
return for a given level of risk. Aternatively, they have the least risk
for a given expected rate of return. Inefficient portfolios are located to
the right of EE'.

The risk-free rate of interest i conbines with the market portfolio Mto
produce the capital narket line (CM). The construction of the CML will be
explained in the proof of the separation theorem First, however, note that
a single portfolio Mwill be held by all individuals. [t nmay seem
counterintuitive that individuals with different risk and incone preferences
hold the same portfolio of securities. The separation theorem proves that it
isnot. It states:

The individual's choice of a portfolio of risky securities to hold is
i ndependent (separate) of the individuals attitude toward risk. (Hal ey
and Schall, p. 132)

To prove this, note the indifference curve sets for two individuals A and B
in figure 15. By construction, indifference curves for an individual cannot
Cross. Moreover, given all individuals are risk-averse, each curve has a
concave shape. For individual A indifference curve I,' indicates a higher

| evel of expected utility than indifference curve A "Sinmlarly Ig’

provi des nore expected utility than IB for individual B. Only two

i ndi fference curves for each individual have been drawn, however, each has an
infinite nunber of such curves, essentially one for each |evel of
satisfaction. The indifference curve set for each person covers every point
in figure 15, and it is the goal of each person to attain the highest
indifference curve possible. This expected utility maximzation goal, along
with the indifference curve set and the boundary of possibilities offered by
the capital market, determnes each individual's risk-rate of return choice.

Wt hout access to funds at the risk-free rate i, individuals A and B would
make two distinctly different portfolio choices because their preferences
toward risk differ. The particular portfolio each woul d choose woul d be
determned by the tangency of the efficiency frontier with their highest
attainable indifference curve, The location of their indifference curves in
the figure indicate that individual A prefers less risk with corresponding

| oner expected returns than individual B.

Access to funds at the risk-free rate i establishes the capital market Iine.

I ndividuals can attain an expected rate of return-risk conbination on the CM.
between i and M by investing a proportion of their assets at the risk-free
rate i and the remaining proportion in the market portfolio M  Individuals
can nove up the CM. beyond M by borrowing funds at the risk-free rate i to
invest more in the market portfolio M  This financial |everage increases the

expected rate of return as well as the risk. In figure 15 individual A
maxi m zes expected utility at point A by investing approximtely 50 percent
of his or her assets in Mand 50 percent in risk-free assets. Individual B
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Figure 15--Equilibriumin the capital market
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borrows noney at interest rate i to |everage his or her funds and attains
maxi num expected utility at point B. Note that although their attitudes
toward risk are different, both in their drive to maxim ze satisfaction
desire to hold only the market portfolio Mrather than some other portfolio
such as M. This proves the separation theorem

For the capital market to be in equilibrium all securities nmust be held by

soneone, i.e., they must be in portfolio M This requirement inplies a
pricing process for each security, including equity securities of
cooperatives held by menbers. |If the expected return on a security of an IOF

is too low given its riskiness, nore individuals will wsh to sell rather
than buy it. The current price (value) of the security will fall until the
expected rate of return as conmputed with equation (30) equals investors
required return for a security of that risk class.

The equilibrium adjustment process for a supply cooperative is different, but
it produces the same result. As explained in the previous two sections, when
patronage and the associated investrment inply an expected return above that
earned by investnents with simlar risk levels, demand for the cooperative's
output will expand and the price will fall to reduce the cooperative's
competitive advantage until nembers earn only the rate of return required for
assets of that risk class. Thus the equity security's net cash flow rather
than its market value changes to reestablish the required rate of return

The derivation of the asset pricing equation fromthe capital market
equilibriumcondition is reasonably conplex, but readily available in
advanced corporate finance texts (Haley and Schall, chap. 7; Copeland and

Veston, chap. 7). The pricing equation, called the security narket line
(SM.), for the jth asset is

’

=0 + — cov(rs,r )

(32) r; o i

wher e

y is the expected price of asset j;
i is the risk-free interest rate
X' is the slope of the CM;

a, is the standard deviation of the market portfolio M and

cov(;.,;m) is the covariance of the return on j with the return
on the market portfolio M

Gaphically one can represent the SM. as in figure 16. Note that the
expected rate of return is not a function of the asset's variance. Because
the unsystenmatic or idiosyncratic portion of an asset's variance can be

avoi ded through diversification, only systematic risk as neasured by the
covariance term matters.
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Figure 16--Security market line for jth asset using covariance
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An alternative formof the SM. often appears int Ts literature because it
suggests a direct enpirical method to compute Iy Define the follow ng
volatility coefficient:

cov(ij,;m)

o2
m

(33) B4

Solving (33) for cov(r ,r ), substituting it into (32), and using the
poi nt-slope formula fol-tRe slope of a straight line to elininate X, one
obt ai ns

(34) 1y =1 . By(ry - 1).

f. is computable fromobserved data (Copel and and Weston, pp. 204-9). Fi gure
1; illustrates this second formof the SM. Note when the beta equals one
the asset has the same risk as the market portfolio. As a result, the
expected rate of return on j equals the expected market rate of return in
equi librium If the beta is greater than one, the jth asset is nore volatile
than the market and its rate of return is higher. The converse holds for a
beta | ess than one

Deriving the Valuation Eauation--The CAPM enables a parallel examination in a
risky world of the valuation, finance, and investnent issues covered in the
previous section under certainty. The first step is to derive the valuation
equation for a risky asset. Equating equations (30) and (32), one obtains

Y A’cov(f-,r )
(35) — -1 =i + J
Vj [
Substituting equation (29) for Ej into (35) gives
Y ’ Y
. A ~
(36) 1. 1l =i+ — cov(--l -1,r ).
\Y c \Y m
J m 3

Because V; and 1 are constants, the covariance term sinplifies to
J

Yl cov(%l,;m)

(37) cov(; - l,rp)
Vj Vj

Substituting (37) into (36) and solving for Vj gi ves

(3 /o) cov(¥y,rp)

1 +1i
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Figure 17--Security market

line for jth asset
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The standard deviation of the nmarket, op, is a constant in equilibrium
Therefore, one can define a new "price of risk," x=2a'"/ a,. ASso,
dropping the subscript j, one obtains the follow ng general equation
val uation equati on;

Yl A cov(Yl , rm)
1+1i 1+ 1

(39 v =

Note that if the covariance between an asset's period one income ¥, and the
market rate of return is zero, the valuation equation reduces to the first
term  Such an asset is equivalent over time to a risk-free investment. No
risk premiumis subtracted fromthe net present value of its expected return
Al ternatively Yl - A.pov(Yl,im) is the-cash or certainty equivalent of the
random cash paynent Y.

Applving CAPM t 0 Cooperatives: The Core Value of an Open Menbership
Cooperative--The general valuation equation can be used to analyze the core
value of a cooperative. As explained in the previous section, if we are
exam ni ng an open nenbershi p cooperative and the cooperative prices at the
industry level, the cooperative's observed net cash flow can be used to
determine the cooperative's core value. That exanple is continued here
Assume that at t, the cooperative |iquidates by paying a cash patronage
refund ¢; to old nembers. It is a randomvariable. Od nenbers are nenbers
who were menbers during ty. Al so assune that the cash patronage refund at
ty, Cg, is known and has been paid. Then the expected net present core
value to old menbers at t, of the cooperative's activity during t; and

di ssol ution at ty, V9, is

a cov(él,;:m)

o]
vV, = A —
(40) vy 1+ 1 1+ 1

The total expected net present core value of the cooperative to old menbers
at ty is
[o] (o]

It is the sumof current patronage refunds plus the expected net present core
value of period t; activity and dissolution.

To establish cooperative equilibriumin a risky environment, recall fromthe
previous section the analysis of potential menber's decision to join the
cooperative. Briefly, total cooperative investnment is the sum of previous

i nvestment plus current investnent:

(42) I, = Ip + Ig.
The nth new nember will receive a,C; as cash patronage refund for an
investment of a I.. e, is the patron's percent of cooperative volume
in period one. A potential menber will join if the expected return on
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cooperative investnent is greater than or equal to the required rate of
return for an investment of the cooperative's risk |evel i-c, that is,

anC]_ Cl
= —2>1+rcC.
anlt ¢

(43)

In this exanple, because there is no investrment in tl and the cooperative
dissolves at tl, period one cash patronage refunds €; equal period one
net cash margins plus any cash received at dissolution )”(1. Mor eover, the
cooperative equilibriumprocess inplies that

(44) X = X1(Qp,Pp).
Period tq cash flowis known with certainty and can be witten as follows:
(45) CO=X,-10+ F + B

CO is current cash patronage refund. X, is current investnent. F is the
anount of capital provided by nenbers that join at t,. B is the anount of
outside financing undertaken at t,;. Because risk exists, B could be bonds,
other long-term debt, or nore risky preferred stock.

Cash flow at tl is a randomvariable and given there is no investnent, it
can be witten as

(46) 5(1 =d + ¥+ ¥B

(":1 is the random cash flow to ol d menbers, ¥F is the random cash flow to
new nenbers, and ‘s the random cash flow to outside suppliers of funds.
A random cash flow to outside suppliers of capital is appropriate because
most cooperatives borrow at floating interest rates. Solving for period tl
cash patronage refunds gives

(47) d =X -¥F - vB
The expected cash flow at t; is
(48) C; = X - YF - ¥B,

Substituting (48) and (47) into the general valuation equation (40) and
simplifying, using the additive property of covariance, gives

4o Vo Xl - cov()~(1,1~:m) '}F + cov(QF,;'m) ?B + cov(\}B,;m)

(49) ¥ = 1+ 1 1+ 1 | +i

The expected net present core val ue at t? of the cooperative activity in
period tl and its dissolution at tq to old menbers is conposed of three

parts: the net present val ue of tgie certainty equivalent of cash incone,
m nus the present value of the certainty equival ent of paynents to new
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menbers, mnus the net present value of the certainty equival ent of paynents
to outside suppliers of capital

Equation (49) can be further sinplified by noting that the raising of outside
funds and new decisions to join occur in markets that are in equilibrium

Thus the net present value of expected bond repaynment plus interest equals
the amount of outside funds raised, B. Market equilibriumalso conmbines with
equation (43) to establish that the net present value of expected cash
patronage refunds to new nenbers equal s the amount of capital provided by new
menbers, F. Therefore, equation (49) can be rewitten as

X - cov()zl,l;m) -F-B

o
V. =
(50) vp 1+ i

The total expected net present core value of the cooperative to old nenbers
at tg is now obtained by substituting (45) and (50) into (41) to obtain

Xl - A cov(Xl,rm)

(o] (o]
(51) Vo =Cp * Vy =Xy - Ig * Y

In cooperative equilibrium another relationship holds:

X1 - A cov(Xl,rm)
1+1

(52) I, = Ip + 10 =

Total investment in the cooperative earns only the conpetitive rate of return
for assets of that risk level. Therefore, the old nenber core valuation
equation reduces to

(o]
(53) Vg = I, + Xp.

The expected net present core value of the cooperative to old nenbers equals
the sumof prior investments |P made by ol d menmbers plus the current net
mar gi ns X~ of the cooperative. ' This result corresponds to the result
obtained in the certainty case analyzed in the previous section. There the
actual value of the cooperative to old nenbers was equal to prior investnent
plus current net margins.

Ri sk- Adi usted Di scount Factors for Cooperative Investnont Analvsis--The
anal ysis of changes in global value arising froma cooperative investnent
given risk also corresponds to that of the certainty case presented in the

previous section. It will not be generalized here because it adds little new
insight. The CAPM approach does, however, provide a neasure of the
appropriate discount factor for a proposed investnent. It al so can be used

to measure nenbers' required rate of return on cooperative equity. The
security market line identified in equation (34) and figure 17 provides
answers. If the jth asset is a proposed cooperative investnent, one would
proceed as follows. First, estimate the investnent's beta. Then estimte
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the SML of figure 17 and enploy it to deternmine the required rate of return
on an investment of the proposed investment's risk |evel. If the jth asset
is the equity capital of the cooperative firm this procedure gives the
menbers' required rate of return

An inportant result of this approach is that two investment projects with
different levels of risk will have different risk-adjusted discount rates.
The traditional weighted average cost of capital (WACC) approach does not

adjust for different levels of risk associated with projects. It conputes
one discount rate for a firmby weighting the required return for each type
of security by the proportion of total assets. If 75 percent of the firmis

financed with debt bearing an interest rate of 10 percent and equity capita
which requires a 20 percent return accounts for the remaining 25 percent of
assets, the weighted average cost of capital is

(54) WACC = .75(10) + .25(10) = 12.5%

This discount rate is then used to evaluate all investment projects. This
approach is only acceptable if the proposed investments have the sanme risk
level and that risk level equals the current risk of the cooperative firm

(Hal ey and Schall, p. 177). In general, WACC is no | onger considered to be
an appropriate nethod for adjusting investnent analysis for risk.

Unal | ocat ed Retai ned Earnings Gven Riskv |nvestnent--The anal ysis of
unal l ocated retained earnings in a risky environment produces results that
correspond closely to those derived under certainty in the previous section
A cooperative that retains all net margins in excess of the ampbunt necessary
to meet the required return of security holders will provide menbers an
expected net present core value equal to prior investnent | plus current

net margins X,. As in the prior analysis, this also will be the nenbers'
expected net present global value. The cooperative can eval uate investnent
perfornmance by noting how the anpunt in the retained earnings account
changes.

Under risk there is, however, one additional possibility for the

cooperati ve. If one assunes in the one-period nodel that the cooperative had
unal | ocated retained earnings at ty, it has an extra degree of flexibility
when deternmining cash flow to nmenbers at t,. |t can manage the benefit

flow to nmenbers, but because unallocated réetained earnings are finite, the
cooperative cannot raise the cash flow to nenbers permanently in a

mul tiperiod model. This suggests three testable hypotheses. First, a
retained earnings cooperative mght use a buffer stock approach, drawi ng down
retained earnings in bad years, and adding to themin good ones, to reduce
the riskiness of the cooperative's paynments to nenbers for equity capita
furnished. The nmenber's required rate of return on equity capital could thus
be |owered. A retained earnings cooperative could conceivably reduce beta to
zero so nenbers would be satisfied receiving the risk-free rate of return

In a multi-asset, efficient capital market, however, this type of
mani pul ation of the required rate of return may not increase nenbers

expected utility.
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A second hypothesis is: Cooperatives that have accunul ated a pool of

unal  ocated retained earnings woul d have nore stable patronage refund streans
with, on average, a |ower cash refund value than conparabl e cooperatives that
do not have and use retained earnings as a buffer stock. Lowering the
required rate of return also suggests these cooperatives would find nore
investment projects with positive net present values. Retained earnings
cooperatives that buffer refunds nmay expand nore rapidly than other
cooperatives

Future Research

The theory presented in this paper is very abstract. Some may reject it out
of hand because its assunptions strip away nmany of the "real" world features
of cooperative pricing and finance nethods. Yet for progress in the theory
of cooperative enterprise activity, perhaps nmore research on specific pricing
and finance methods should be conceptualized within the context of the |inked
product and capital narket equilibriumtheory devel oped in this paper. In
fact, this paper suggests several fruitful avenues for research. The price
out put nodel s of the second section can be seen as the core of a set of
strategic planning nodels. They can be expanded by incorporating other

i nternal organization and policy features to conplenment the pricing
nenbership and retained earning features anal yzed here (Cotterill 1987).

Speci fic cooperative finance plans such as the revolving fund or base capita
plans could be incorporated to produce a nore detailed nodel of price and
finance. This would require a nore conplex nultiple-period nodel. Adding
corporate and personal incone taxes also would produce nore refined results.
Utinately this work could lead to enpirical testing and neasurenent of the
paraneters in these nodels

Applied research along this avenue coul d provide cooperatives with
operational strategic planning and investnent analysis nodels that
incorporate risk. Menbers' required rates of return could be estimted.
Managers and directors as a result should be able to i nprove cooperatives
per f or mance.

The theory suggests several ways to evaluate the performance of cooperatives
that use tax-paid surpluses such as retained earnings or income from
nonpatronage business units. Conparing their performance to cooperatives
that use other types of financial strategies mght provide useful insights.
The theory al so generates insights that can serve as the basis for antitrust
anal ysis of cooperative activity and for nmenber education on strategic
pricing and financial issues. Certainly this type of infornmation would be
useful .

Not es

1. The work of Hel nmberger, and Hel nberger and Youde on market inpacts,
especially the relationship between cooperative nmenbership policies and
the ability of marketing cooperatives to raise price to nmenbers is a
not abl e exception, as is the 1977 NC-117 nonograph Agricultura
Cooperatives and the Public Interest.
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10.

11.

12.

Except for the first principle, which is curiously omtted, these are
from Abrahansen, p. 48

See Berle and Means for a classic discussion and Cotterill (1987) for a
recent analysis of this subject in IOFs. For a discussion of the same
concerns for cooperatives, see Vitaliano and Condon.

It is worth noting that there is a difference between the politica
process in an organization such as a cooperative and a country. A
menber can exit a cooperative, but a citizen cannot exit a country very
easily. Citizens essentially have only the voice option

Later Robotka (1957) retrenched toward Enelianoff's view of

cooperation. This revision was in response to Phillips's rigorous
theory of a cooperative as a "joint economc plant" operated by nmenbers
of a cooperative association without a central coordinating agent.

See Ladd for an exanple of this approach. Hi's bargaining cooperative
seeks to provide services including political representation of farnmers
interests as well as to raise the prices that farners receive.

Royer's criterion is the same as Enke's, which is the sum of producer
surplus and cooperative net margins, because producer surplus and
profits from farm operation are identical

Recal |l that for the interimwe are assum ng that nenbers purchasing
behavior is not a function of patronage refunds. Wen this assunption
is later relaxed, this pricing rule no longer produces naxi num welfare.

If the long-run average cost curve is flat at the point of intersection
with the demand curve, price also equals long-run marginal cost and we
have an exact duplication of the properties of long-run conpetitive
equilibrium

One al so can neasure the total social welfare value of the cooperative
by including the net gains in consunmer and producer surplus throughout
the econony. One conponent of this is gains that nonmenber farners
enj oy because of the yardstick effect of the cooperative rival I0Fs.
Core and gl obal value are critical for cooperative investnent decisions;
total social welfare value is not.

One may be able to view these two approaches as valid for the end points
of a price-cost spectrumthat has the shared nonopoly margin as one end
and the conpetitive price-cost nmargin (zero) as the other extrene. Wen
the equilibriumprice-cost margin settles between these two val ues, the
cooperative has had a partial conpetitive yardstick effect and the
resulting net cash flow neasures neither the global nor core val ue.
Cooperative investnment analysis is even nore challenging if this is the
case.

This specification and the related mathematical analysis follow Haley
and Schall. | also have tried to follow their notation. Reading
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13.

14.

15.

16.

17.

18.

19.

chapters 1 and 2 of that book may be hel pful for readers who are
unversed in nmathenatical finance nodels.

F and B are stock variables that occur at tn. They could have zero
subscripts, but because this is a one-period nodel, no new mernber equity
or new debt is contenplated at time ty. As a result, there is no need
to distinguish between transactions at ty and tq, so no subscripts

are used on F and B. Also, it is assumed, without [oss of generality,
that prior investment is net of any prior bond financing. Only current
financing decisions are analyzed

Changes in the cooperative's unit cost structure are inplicitly included
because they occur as purchase volune Q; changes.

Cases where farm product prices remain unchanged after a cooperative

| owers an input price may not be uncommon. If the cooperative operates
in one of several production areas, the production response to |ower the
cooperative input price may not affect the national narket price of the
farm product. On the other hand, if farm product prices adjust
imediately to the input price, benefits over the opportunity cost of
capital are passed on to others in the food system If all downstream
i ndustries are conpetitive then consuners and the owners of productive
factors in less than perfectly elastic supply are the ultimte
beneficiari es. High quality farm and, for exanple, is not in elastic
supply so returns to it would be higher in equilibriumand its owners
woul d benefit.

Recall it is assumed that nenbers purchase at the cooperative and
nonmenbers purchase from IOFs.

See Vickers for an iconoclastic attenpt to develop a theory of profit
that deals with uncertainty.

See Copeland and Weston, chaps. 1, 9, and 10, and Hal ey and Schall,
chap. 14, for further explanations of what an efficient capital market
is and evidence as to how lack of efficiency can be controlled in these
model s

Using the nodel to conpute required rates of return is different than
testing the nodel to establish its validity.
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