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Most formal nodels of the econom c behavior of farner cooperatives picture

t hat behavior as deriving fromthe optimzation of a single objective
function by a single agent (as in the Hel mberger and Hoos (1962) nodel), by a
group of agents with identical goals (as in the Phillips nodel), or from
sinple, nonstrategic majority-rule voting of the menbership (as in the Zusman
nmodel ).  Mbdel s incorporating voting assune that the distribution of nembers
preferences is single-peaked and no logrolling (interdependent voting)

bet ween issues takes place; therefore, no voting paradoxes arise, and the
cooperative's objective is determ ned by the preferences of the median

menmber. Wth few exceptions, formal nodels fail to address the issue of
group choice in cooperatives whose menbers have at least partially divergent
goals and engage in strategic behavior.

However, cooperatives face many decisions in which menbers' preferences
cannot be assuned to be honpbgeneous. Exanples include the pricing of
different services to nenbers, including the possibility of differentia
pricing based on members' patronage; the choice of what products and services
to offer nenbers; location of facilities; and the allocation of overhead
costs and pool receipts. Furthernore, the preferences of managenment and the
board of directors on nmany of these issues may differ fromthose of the
rank-and-file nenmbership. Although both the cooperative nanagenent
literature and many cooperative theorists have informally discussed
cooperative deci sionmaking in the context of heterogeneous preferences, there
is a need to develop nodels that explicitly address this issue and, in so
doing, suggest alternative ways for cooperatives to deal with group choice.

The purpose of this paper is to discuss how ganme theory can be used to

anal yze many of the issues involving group choice in farner cooperatives.

The aim of the paper is not to devel op a conprehensive theory of the behavior
of farmer cooperatives in the market place but to focus on the relatively
negl ected issues related to group choice, which have becone increasingly

i nportant as farnmer cooperatives have grown and diversified in recent years.
As in any theoretical paper, the purpose is not to "prove" certain

rel ationships (that can only be done through enpirical work) but to suggest
hypot heses regarding them that can guide future policy and research

Gane theory addresses the issue of group choice when the preferences of the
menbers of a group are at |east partially conflicting. A najor area

i nvestigated by game theory is that of nonzero-sum ganes, that is, games in
which the interests of the nenbers of a group, while usually not entirely
coincident, are not diametrically opposed. As w 11 becone evident, nost
deci sions in farnmer cooperatives are nonzero-sum

*Some of the material in this paper appeared in John M Staatz, "The
Cooperative as a Coalition: A Game-Theoretic Approach," Anerican Journal of
Agricultural Econom cs 65(1983):1084-89. It is included here by perm ssion
of the Anerican Agricultural Economi cs Association
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Two general types of group behavior are anal yzable using the theory of
nonzero-sum ganmes. The first occurs when, because of high conmmunication
costs, unenforceability of contracts, lack of trust, or other reasons,

menbers of the group eschew joint strategies and act independently; this
behavi or involves a noncooperative game. The second arises when nmenbers of
the group can communi cate and make binding commtments with one another

these situations are anal yzable using the theory of cooperative ganes. n
cooperative games, there are gains fromjoint action by a potential coalition
of players, but the players nust bargain anmong thensel ves about how the net
benefits of the joint action are to be shared. Failure to agree on an

al l ocation of net benefits anobng players prevents the coalition from form ng
(Roth).  Many decisions in farmer cooperatives, such as howto allocate joint
costs and pool receipts anong producers of different products, can be nodel ed
using cooperative games. (Qhers, such as howto ensure nmenber loyalty in a
"conpetitive yardstick*' cooperative, nore closely resenbl e noncooperative
ganes because in these situations cooperative participants face individua
incentives to act independently although the group as a whole woul d benefit
from collective action.

This paper is organized into four sections. The first section discusses the
application of the theory of cooperative games to the nodeling of certain
types of decisions in farnmer cooperatives, such as howto price services to a
het er ogeneous menbership. The second section investigates how ot her
situations facing farmer cooperatives, such as how to maintain nmenber |oyalty
and member discipline over managenent, can be anal yzed using concepts from
the theory of noncooperative ganes, particularly the prisoner's dilema. The
analysis in the first and second sections is based on several restrictive
assunptions inherent in game theory, and the third section anal yzes how

rel axi ng those assunmptions nmodifies the results derived earlier. A fina
section briefly summarizes the major conclusions of the paper

Cooperative Behavior as a Cooperative Gane

Al though the preferences of different participants in a farmer cooperative
are seldom strictly opposed, neither are they identical. Cooperative
participants, therefore, face two interrelated questions: (1) Can the
participants identify and agree on a set of objectives yielding benefits of
joint action? (2) And can an allocation of the benefits and costs of this
action be found that maintains the incentives of each group to participate in
the activity? "The nere existence of potential gains does not necessarily
mean that they can be realized. There is the problem of building an

organi zation with sufficient cohesion to withstand the disintegrating forces
arising out of conflicting interests" (Helnberger and Hoos 1965, p. 184).

The theory of cooperative ganmes addresses the issue of group choice when the
preferences of the menbers of a group are at |east partially conflicting.
Viewi ng the allocation of benefits and costs in a cooperative as a
cooperative game focuses attention on the follow ng questions: (1) How do
the policies of a cooperative regarding the allocation of benefits and costs
anong the menbership affect the payoffs (both pecuniary and nonpecuniary) to
various potential coalitions within the cooperative? (2) And how do these
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payoffs affect the willingness of various coalitions to renain active in the
cooperative, as opposed to taking their business el sewhere?

Types_of Bargai ni ng |l ssues

In farmer cooperatives, many potential bargaining situations, such as those
portrayed in the theory of cooperative ganes, arise. Bargaining issues
between the three nain actors in farnmer cooperatives (farner-nmenbers,
managenent, and the board of directors) generally fall into one of five

cat egori es: (a) selection of products and services to be handled by the
cooperative, including the choice of product quality; (b) allocation of
revenues and pricing of services; (c) joint cost allocation; (d) financing of
the cooperative; and (e) constitutional issues, which influence the
distribution_of power and decisionnmaking authority within the

cooperatfve. For exanple, the pricing of goods and services to nembers

can be conceived of as a bargaining gane between two groups of nenbers:

t hose whom the cooperative can serve at relatively low per-unit costs or who
have attractive market alternatives outside of the cooperative (e.g., large
farmers) and those whomit is nore costly to serve or who have few attractive
noncooperative alternatives (e.g., small farmers). The [ ow cost patrons
argue for differential pricing of goods and services based on the cost of
service or on *'nmeeting the conpetition," while the higher-cost patrons argue
for uniform pricing

Simlarly, the issue of what proportion of the cooperative's net earnings
shoul d be retained rather than rebated to nmenbers can be viewed as a

bar gai ni ng gane invol vi ng managenent and possibly the board, on the one hand,
and farner-menbers on the other. Mnagenent, and perhaps the board
interested in pronoting growth of the cooperative nay | obby for a high Ieve
of retained earnings to finance that growth while farner-nenbers,
particularly those nearing retirement and having only a linmted ability to
redeemtheir equity in the cooperative, may argue that net earnings shoul d be
rebated to the nmenbers as cash. Mirray (1983a, 1983b, 1983c) exani ned

this bargaining issue in detail in the context of British cooperatives,

al though not from a game-theoretic perspective

Constitutional issues can be viewed as bargai ning ganes that occur anong
vari ous cooperative participants at the time of the witing of the
cooperative's bylaws. In deciding howto vote on constitutional issues, the
various participants have to project how their net returns fromthe
cooperative will be affectﬁd by the cooperative's adoption of different
organi zational structures.

Representing; the Gains from Joint Action:
The Characteristic Function

A basic assunption underlying the analysis in this paper is that farners
engage in collective action via cooperatives because there are efficiencies
in certain joint, as opposed to individual, actions. These efficiencies are
represented in game-theoretic terns by a _superadditive_characterjstic
function. A characteristic function shows the mininumlevel of payoffs that
any potential coalition of players can guarantee itself. Superadditivity of
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the characteristic function neans that a single coalition of all the players
("the grand coalition**) can always guarantee itself a higher |evel of payoff
than can two or nore disjoint subcoalitions that in total involve all the

pl ayers. Mathematically, superadditivity of the characteristic function is

expressed as foll ows:

For any two disjoint sets Kand L inthe set N(K,LLC N, KnL =20, the
characteristic function Vis superadditive if

(1) UK) + V(L) ¢ V(Rul),

that is, if the sumof the characteristic functions of K and L is a proper
subset of the characteristic function of their union. This means that K and
L can always gain at |east as much in total by working together as they can
by working separately. This does not, however, mean that K and L will work

t oget her. For joint action to occur, not only nust the total payoff to K and
L be greater than the sumof the payoffs that would result fromtheir

i ndi vidual actions, but both K's and L's individual shares of the joint "pie"
nmust be greater than the payoffs each could achieve by acting independently.

In applying ganme theory to farmer cooperatives, one often can equate
superadditivity of the characteristic function with subadditivity of the cost
function. In the context of farmer cooperatives, subadditivity of a cost
function nmeans that it is cheaper to provide sone service to the nenbers of a
cooperative as whole than to provide it to themindividually or in

subgroups. Subadditivity of a cost function is expressed mathematically as
foll ows:

For any K,LZ N, KnL = 0, the cost function is subadditive if

(2) ¢(q¥) + c(qah) = c(d* + qI)

where
C(qg) is the cost of producing quantity g of the service;
qK is the quantity of the service denanded by K; and
ql is the quantity of the service denanded by L.
For reasons that wll becone apparent later, it is inportant to distinguish

bet ween a subadditive cost function and economi es of scale. Econoni es of
scal e exi st when the cost function is honpbgeneous of degree |ess than one,
that is, when average cost declines nonotonically throughout the range of
production.  The existence of econom es of scale (declining average cost) is
neither a necessary nor a sufficient condition for a cost function to be
subaddi ti ve. In particular, a subadditive cost function can exhibit
increasi ng average cost over a certain range of output. It is subadditivity
of the cost function rather than econom es of scale that makes joint
provision of a service to a group nore econom cal than providing the service
to individual subunits of the group
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An Fxanple of a Cooperative Gane:
Cost Al l ocation Anbng a Het er ogeneous Menbership

An exanple will illustrate how the theory of cooperative games can illumnate
sone of the trade-offs facing participants maki ng decisions in farnmer
cooperatives. This exanple exam nes cost allocation (pricing of services) in
a farmer cooperative serving a heterogeneous nenbership and draws on a
general analytic approach outlined by Faul haber. The exanpl e assunes that
farmers are profit maximzers and hence eval uate payoffs purely in nonetary
terns. The third section of this paper relaxes this assunption

Consi der a cooperative that provides a service to a heterogeneous set of
menbers N= (1, 2, . . . . n). For exanple, the nenbers may differ in the crops
they grow, their size of operations, or their time preference for noney.
Assune:

(a) There are econonmies in the joint provision of the service to the
menbership, i.e., the cost function for producing the service is
subadditive: for any disjoint subsets Sand T in the set N(S T
CN, SNT=0),

c(q%*tt) < c(q®) + c(qb)

wher e C(qi) is the cost of providing the quantity of services qt
to group i. For exanple, C(q®) is the total cost S would incur
providing q° of the service to itself; €(q5t%) is the total cost
at which S and T could jointly provide (q° + qt) of the service.

(b) Farmers in group i have only the option of purchasing q* fromthe
cooperative or exiting the cooperative to obtain q- in another
way, €ither from an investor-owned firm (IOF) or by formng another
cooperative by thensel ves or with other disaffected nenbers.
(Al'l owi ng each group to vary its patronage with the cooperative
woul d expand the nunber of strategies open to each player but would
not change the basic results of the game-theoretic analysis.)

(c) For STCN SnT=20, the cross-elasticity of demand between
q% and q* is zero.

The cost function for providing the service to each possible coalition in N
conbined with the prices at which the service can be obtained outside the
cooperative, can be used to define a characteristic function, v(q®), which
shows the mininmum payoff (i.e., the mininmum cost of obtaining q%) that each
group S contained in N can guarantee itself, either by acting alone or 9y
formng coalitions with other groups within or outside the cooperative.

The board and managenent of the cooperative nust decide how to allocate the
cost of producing the services anong the nenbership. Subadditivity of the
cost function inplies joint costs, and hence any allocation will be in sone
sense arbitrary (Cark). This does not nean, however, that managenent can
allocate costs in any way it chooses; it must take into account the effect of
its allocations on nenbers' incentives to remain in the organization. |If the
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cost allocated to group S, A(q®), is greater than v(q®), the ninimum cost
that S can guarantee itself, then S has an incentive to |eave the
cooperative. Hence, for a cost allocation to be stable (not induce
defection), the follow ng condition nust be net:

(3) A(@%) = v(¢®) VSCN

If, in addition, the cooperative is constrained to break even, returning any
surplus above cost to nenbers, the follow ng condition nust also-be-nmet+-

(4 )SC%A(qS) = Cc(q™).

Expressions (3) and (4) together define the core of the game, the set of
feasible allocations that give all participants an incentive to remain wthin
the organization. Hence, these expressions are called the "core

constraints. *'

More than one set of cost allocations may lie within the core, and bargaining
occurs within the cooperative over which set of cost allocations should be

i nposed. In reality, the characteristic function, v(q®), that enbodies

both the cooperative's cost function and the players' external market
opportunities, is likely to be known only very inprecisely so the bargaining
will take place in an atnosphere of uncertainty. Cooperative nenbers
sonetimes may try to influence the cost allocation decisions of the board and
managenent by issuing inplicit threats and counterthreats as each group tries
to obtain the best possible allocation for itself while at the same tine
ensuring that other menbers still have an incentive to remain in the
cooperative

The ability of a menber or group of menbers ® to obtain concessions from

other menmbers of the cooperative depends on two factors: the costs the
menber coul d i mpose on other menbers if he or she were to exit the
cooperative (this deternmines the bargaining threat to others in the

organi zation) and the other players' perception of the costs the nmenber would
i mpose on hinself or herself if he or she were to |eave (this determ nes how
seriously the threat is taken).

The potential harm hgj, nmenber S can inpose on others in the cooperative
can be nmeasured by how much the renmining nenbers' cost of obtaining the
cooperatively produced service would increase if S were to |eave the
organi zation

(5) hy =[c(q"5)/q""5-C(q™)/q"1q"5.

Wth S in the organization, the remaining n-s menbers can hope to obtain
their q" % units of service at a unit cost of C(q™)/q", the average

cost of production for the grand coalition. (As will becorme apparent |ater,
this hope is not always realized even if the grand coalition does form)
This unit cost would rise to c(q™5)/q"" S if S were to |eave the

organi zation
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Simlarly, the harm S would inpose on hinmself or herself by exiting, hg,
can be measured by how S's cost of obtaining the service would increase if
they left the organization:

(6) hg = v(q®) - [C(q™/q"] 4.

Equation (5) states that, ceteris paribus, the more strongly subadditive the
cooperative's cost function is with respect to a nenber's output, the

stronger that nenber's bargaining position. Large nembers in cooperatives
with strongly subadditive cost functions have substantial bargaining pom&s;
smal | nmenbers in cooperatives with constant costs have practically none.

This suggests that cooperatives conposed of a few |large nmenbers nay face nore
disruptive, threat-filled bargaining over allocation of costs and benefits
than cooperatives with many small menbers. Cooperatives with a few large
nmenbers face an allocation problemsinilar to the problemof allocating costs
and benefits in a cartel (Kuhn).

Equation (6) suggests that a nenber's threat of exit will be taken nore
seriously, the smaller the perceived cost to the nmenber of |eaving the
cooperati ve. For exanple, a menber's ability to extract concessions fromthe
cooperative would be lower if he or she faced stiff penalties for defection
(e.g., forfeiture of accrued retains) than if not.

In the bargaining process, a nenber nay argue that he or she should bear only
the incremental cost of providing services to them i.e., for S ¢ N

(7) A(q®) = ¢(q™ - c(q""®) V S ¢ N.

Payi ng according to incremental costs nmay appear fair and is the rule that
woul d result froma l|inear programm ng approach to pricing cooperative
services (see Hardie). Unfortunately, such an allocation schene may not
al ways be stable

Assume that the cooperative is conmposed of four groups of members, B, S, G
and P. For exanple, the cooperative might provide processing and narketing
services to producers of Beans, Spinach, Gapes, and Peaches. Assune t hat
the cooperative has the follow ng subadditive cost function (zeros can be
added to the figures to lend nore realism:

(8) C(qP) = C(q%) = C(qB) = C(qP) - $300
(9) ¢(qP*S) = c(qB*P) - $410
(10) c(qP*8) =c(¢P*P)= Cc(q5*8) = Cc(q°*P) = $500

(11) c(qP*s*8) - $600
(13) Cc(qP¥S*E*P) - $810.
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A cost function like this might arise in the followi ng way. If each group of
producers built its own processing plant, each could process its product at a
cost of $300. If the vegetable growers (B and S) jointly processed their
products they could do so at a total cost of $410, as could the fruit growers
(Gand P) if they processed jointly. There also would be some savings if one
group of vegetable growers (e.g., B) conbined with one group of fruit growers
(e.g., G) for joint processing. Their total cost of production, $500, would
be higher than that of the joint fruit or the joint vegetable operations,
however, due to their inability to share certain costs that are joint in
those operations (e.g., the cost of syrup in an integrated fruit canning
operation). Assune that if three products are processed jointly, the
cooperative has to expand its warehouse. Suppose that this can be done on
[and i nmedi ately behind the current plant that woul d ot herwi se be used for

burying or burning peach pits. |If peaches are not processed by the
cooperative, this poses no problem and the combined cost of processing and
mar keti ng beans, spinach, and grapes becones $600. [f, however, peaches are

processed, the pits have to be hauled away, raising the price of processing
any three-product comnbination including peaches to $650. Finally, assune
that even with hauling away the peach pits, all four products can be jointly
processed in a single plant for $810.

Because of the subadditivity of the cost function, there are potential joint
benefits fromprocessing all four products in a single plant. The board and
managenent are faced with determining a set of cost allocations, A(qh),

that will cover the $810 total cost of producing the service for all nenbers
while still giving all menbers an incentive to remain in the organization

Note that charging all nenbers the sane cost for the service is infeasible;
if each were charged the average cost of $202.50, B, S, and G woul d have an
incentive to formtheir own cooperative and produce the service for a tota
cost of $600, or an average cost of $200. Sonme sort of differential pricing
is required to hold the coalition together, in w?ich Pis forced to pay nore
than the average cost and B, S, and G pay |ess. 1

WIIl pricing according to incremental cost work? The increnental -cost
pricing rule (7) and the break-even constraint (4) inply that:

(14) A(qP) + A(qS) + A(qB)+A(qP)=$810

(15) A(q)) > $110 V |
(16) A(q®) + A(qQ®) » $300
(17) A(q®) + A(qP) > $350.

Applying the incremental cost rule A(q') = $110 mav, pot lead to a

stable coalition. For exanple, the allocations A(q°) = A(q®) = $120 and
A(q®) = A(gp) = $285 satisfy both (14) and (15), yet under this set of
allocations G and P have a clear incentive to break away fromthe cooperative
because they could jointly produce the service for $410, an average cost to
them of $205. The existence of costs that are joint anong a proper subset of
pl ayers (rather than being purely attributable or joint anong all players)
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inplies the need to test whether that subset, as well as the individua
players, are paying their full incremental cost (Faul haber)

In certain instances where the average cost of producing the service first
decreases then rises, there nmay be no stable allocation of costs (the core
may be enpty). For exanple, if equations (11) and (12)are replaced with

(11a) C(qP+S*By = c(qP*S*P) = C(qP*B*P) = C(q5*8*P) = $600

(that is, if peach pits can be disposed of at no cost in the three-product
plant), then the binding core constraints becone:

(18) A(q®) + A(q®) + A(q®) < $600
(19) A(q®) + A(q®)+A(dP) < $600
(20)  A(qP) + A(qB) + A(qP) < $600
(21)  A(q®) + A(q®) + A(qP) < $600 and

(14)  A(q®) + A(q®) + A(q®) + A(qP)=$810.
Addi ng (18) through (21) yields
3[A(qP) + A(S) + A(qB) + A(qP)]=$2,400,
or
(22)  A(®) + A(qS) + A(qB) + A(qP)=$800

which contradicts (14). Hence, although there are economies in the joint
provision of the service to all participants, given this cost function, the
core constraints are such that there is no possible cost allocation that does
not give soneone the incentive to | eave the cooperative.

This nodel illustrates the follow ng points:

(1) In certain circumstances, differential pricing of services to nenbers is
necessary to preserve the stability of the cooperative. The differential
pricing nust reflect both how a menmber's patronage affects the cooperative's
cost function (this is just an extension of the service at cost principle)
and the nenber's gtrategic opportunities for obtaining the service outside

t he cooperative.1 Thi s suggests that |arge menbers in cooperatives with
strongly subadditive cost functions nmay be particularly successful in
extracting price concessions from the cooperative. However, small nenbers
may oppose granting price concessions to |larger nenbers for fear the
concessions will simply reinforce the conpetitive advantages of |arger
operations. In addition, income tax provisions (e.g., section 521) may |init
the degree to which cooperatives can price discrimnate anmong their menbers.

(2) Even if a cooperative does decide to price discrininate among nenbers, jf
there are costs that are joint anong a proper subset of menbers, the
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cooperative cannot sinply adopt an increnental cost rule for setting prices
as this can give some nenbers incentives to | eave the organization. Thus
setting their own cooperative and produce the service for a total cost

all ocations can be a conplex process, and it is problenatic whether a
feasible allocation could be determned on a sinple one-nmenber/one-vote
basi s.

(3) Although differential pricing of services to nenbers nay be necessary to
preserve the stability of cooperatives that have highly heterogeneous

menber ships, instituting such pricing usually requires a vote of the board
which, if elected on a one-nenber/one-vote basis, nay be controlled by

smal l er-volune patrons. If small patrons steadfastly oppose differential
pricing, large nmenbers may exit the cooperative unless voting rules are
changed to increase the political power of the larger patrons. Caves and
Petersen (appendix A p. 1) report sone evidence that such a reallocation of
political power has occurred in cooperatives with heterogeneous nmenberships,
noting that the one-menber/one-vote rule prevails in only 71 percent of

| arge, predom nately federated cooperatives (whose nenbers are likely to be
diverse) conpared with 92 percent of l|ocal cooperatives.

(4) In situations where a cooperative's average cost of providing a joint
service first decreases then increases, there may be no allocation of costs
that gives everyone an iwncentive to stay in the organization. This suggests
that cooperatives need to be very careful in deciding when to expand their
menbership and/or their nmix of activities, expanding only when there are
clear synergies that allow the organization to hold down its average costs.
The inpossibility of finding a stable allocation of costs anong a

het er ogeneous nenbership may prevent cooperatives from "doing all things for
all people."

(5) If the core of the game is not enpty, there may be nmore than one feasible
allocation of costs, and the managenent and the board nust somehow choose a
fair allocation. The nodel presented here simply states that the fina
allocation must lie within the core; it does not specify where within the
core the optimal allocation lies. In other words, although game-theoretic
consi derations establish a feasible region within which prices nust be set,
costs allocated, or product mx determined, exactly where within that region
the final decision falls may depend on factors such as the internal politics
of the cooperative or the board's conception of what a "fair" solution shoul d
be. Game theorists have proposed alternative solution concepts for choosing
among different allocations within a core, with each solution concept
enbodyi ng a different concept of fairness (see Staatz 1984, appendix C). For
instance, the Shapley vaige approach, which allocates to each coalition its
"average narginal cost," would in the this exanple lead to the foll ow ng
cost allocation:

A(qb) = A(q®) = A(q®) = $198.33, and
A(qP) = $215. 00.

Exam nation of these solution concepts may be useful in helping to determne
equitable cost allocations.
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(6) Failure to choose an allocation that lies within the core can |ead
menbers to exit the cooperative. Game-theoretic analysis could help
managenent predict which allocations woul d i nduce defection and which woul d
not. In determining the cost functions facing cooperative participants
(which in turn largely deternmine their characteristic functions), econonic
engi neering approaches may be particularly useful (see French).

(7) The nodel suggests that if dissatisfied nenbers do not |eave the
cooperative, bargaining over allocations of costs and benefits can be intense
and bruising. Reality, however, may not be so harsh. Participants are
likely to know only very inprecisely the costs (payoffs) of the alternatives
open to them and the board and managenment nay be able to influence their
estimtes of those costs (e.g., through nenber relations programs). In this
sense, uncertainty about what is in one's best interest may reduce conflict
in the cooperative. To the extent that-nenbers receive nonpecuniary benefits
fromremaining in the cooperative, bargaining over the allocation of nmonetary
benefits and costs in the organization nay also be nuted. These
possibilities are examined in the third section of this paper

(8) Anot her inportant way in which nanagenment and the board can facilitate
agreenent on allocation of costs and benefits is through devising ways to
convert apparent zero-sum ganes anong the nenbership into nonzero-sum ganes,
thus expanding the potential core of the gane. For exanple, allocation of
receipts froma narketing pool anong producers of different comodities (say,
X, Y, and Z) may appear to be a zero-sumgane if viewed in the context of a
single year; whatever is gained by producers of Xis lost to the producers of
Y and Z. However, if the producers can be convinced to take a multiyear
perspective, the game becomes nonzero-sum  Unl ess managerment or the board
has strict control over potential supplies, allocating excessive returns to X
may |ead (via the supply response for X) to excessive inventories of Xin
comng years, reducing the net returns available for distribution among al
producers in subsequent years. A nore "bal anced" allocation in the current
year nmay lead to inproved profit possibilities for all producers in
subsequent years, inplying joint gains froma coordinated allocation

strat egy. Docunenting the possible consequences of adopting extrene
bar gai ning positions may be an inportant way in which nanagenent can
facilitate agreement. Another way of converting zero-sum ganes to
nonzero-sum ganes is by "logrolling"--tying the negotiation of one issue to
another, so that the scope for trade-offs, given divergent nenber
preferences, is expanded (Raiffa; Buchanan and Tullock, chaps. 10-11).

Cooperative Behavior as a Noncooperative Gane:
Prisoner's Dilemmas in Farner Cooperatives

In certain circunstances, participant behavior in a farner cooperative nore
nearly rizenbles a noncooperative ganme, particularly a prisoner's

di | enma. In a prisoner's dilemma, the "rational" pursuit of individua
self-interest leads to a Pareto-inferior outcome.

Formally, a prisoner's dilemma is defined as a game that has a payoff nmatrix
of the formshown in figure I(a). Each player has two possible strategies,
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Figure |--Payoff matrices for aprisoner's dilenmma

Pl ayer B
A B
C (a11,b11)  (a12,bg1)
Pl ayer A
D (ag1,by1p)  (a2,bp9)

wher e 321 > 811 >322>812 and b21>b11>b22>b12

(a) Generalized formof the game, with payoffs in expected utility

Pl ayer B
A B
c (8,8) (4,10)
Pl ayer A
D (10,4) (5,6)

(b) Numerical exanple, with payoffs in expected utility
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cooperating mﬁf? the other player (C or defecting (D and acting

i ndependent | y. Al t hough the payoffs to each player are higher if they
both cooperate (strategy pair C,C than if they both defect (strategy pair
D,D), the incentives facing the players are such that each has an individua
incentive to defect although each knows that their opponent is acting
simlarly. For exanple, in the prisoner's dilemm illustrated in figure

[ (b), the payoff to player A always is higher if he or she defects, no natter
which strategy player B selects. [|f B chooses to cooperate, A's payoff
increases from8 to 10 if he or she defects rather than cooperates. If B
chooses to defect, A's payoff increases from4 to 5 if he or she also

def ects. B faces a simlar set of incentives. [f both players defect,
however, they are both worse off than they woul d have been if fgey had both
cooperated, as they receive payoffs of (5,6) instead of (8,8).

Two characteristics of a prisoner's dilemma lead to this Pareto-inferior
result. First, the players are unable to communicate with one another and
make binding commtments regardi ng nutual |y advant ageous joint strategies.
Second, the prisoner's dilenmma usually is pictured as an isol ated gane,
played only once by the participants. The behavior of the players in this
gane is in no way linked to their behavior in other ganes--the players have
no concerns about devel oping or preserving their reputations as reliable
partners, etc. However, if players face recurrent prisoner's dilemms,
patterns of cooperation anong the players may evolve. This has been ipomm
both experinentally and theoretically (Raiffa, pp. 123-26; Schotter).

A wide variety of situations in farnmer cooperatives, ranging frompricing and
out put decisions to problens of inducing nmenbers to participate adequately in
the governance of the cooperative, appear at tines to resenble prisoner's

dil enmmas.  For exanple, given an inelastic demand for its product, a
cooperative's revenues would increase if the cooperative restricted output;
yet because the organi zation's net earnings are rebated to its nenbers in
proportion to their individual production, each nenber has an incentive to
expand output, thereby undercutting the cooperative's attenpt to restrict
supply. Provision of certain public goods by cooperatives--nobre conpetitive
i nput and output markets, lobbying, ., nd so on--also nmay resenble a prisoner's
dilemma (see Staatz 1984, chap. 4).18 As with all public goods, a

free-rider problem exists: An individual need not join or patronize the
cooperative to enjoy all these benefits. However, failure to patronize the
cooperative may lead to a long-termdecline in the organization's ability to
provi de these goods, Rhodes (1978) also has suggested that farner-nenbers
often may fail to oversee and discipline cooperative nmanagenent adequately
due to a free-rider problem

Sel dom does any cooperative nenber have an economic self-interest for
trying to discipline nanagenent. His potential costs exceed his
potential benefits. Vhile all menbers together may have an econonic
incentive, the rational choice is for each individual to hope the others
nmeke the effort while he reaps the benefits. (p. 223)

However, the usefulness of the static prisoner’s dilemma nodel to anal yze
cooperative loyalty, the output decisions of farner cooperatives, and
probl ens of disciplining managenment is problematic because the standard
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prisoner's dilenmma is pictured as a one-tinme game in which players are given
the choice of cooperating or defecting and in which there are clear

i ndividual incentives to defect. Because they play the game only once

pl ayers are not concerned with maintaining their reputations as reliable
partners; even if they defect they will not face retribution fromtheir
partners in subsequent periods. Inreality, farmers do not face a one-tine
deci sion of whether to join and support a cooperative (or to support its
decisions); that choice is continually before them Reputations clearly do
matter; cooperatives nmay expel habitually "noncooperative" nmenbers even if
doing so inposes some short-term cost on the renmining nenbers.

If a single-period game (called a constituent gane) is infinitely iterated, a
new game is defined (called a _supergame), in which the payoffs are the net
present val ues of the stream of payoffs fromthe constituent ganes. Severa
authors (e.g., Taylor; Schotter; Axelrod and Ham | ton) have shown that even
if fBe constituent game is a prisoner's dilenmm, the superganme need not

be The result depends critically on five elenents:

1. The length of the supergame (the supergame nust be of infinite
duration or at |east of a duration unknown in advance to the
pl ayers);

2. the reaction of the players to a defection by one of their nunber
3. the rates of time preference by the players;

4. the relative size of the payoffs for defection and cooperation in the
constituent gane; and

5. the nunber of players in the gane.

A supergarme of known duration conposed of constitu __t games that are
prisoner's dilemma is itself a prisoner's dilemm. Simlarly, the
superganme will be a prisoner's dilemm if players who do not defect fail to
puni sh in subsequent iterations of the game those who do; unconditiona
°°°Perat18T in a prisoner's dilema supergane is never an equilibrium
strategy. In addition, even if there is punishnment for defection, the
supergane still nmay be a prisoner's dilemm if players have sufficiently high
discount rates; given a high discount rate, the gain to a player in the
current period fromdefection nmay be greater than the discounted val ue of the
puni shments consequently inflicted. Related to this are the relative size of
the payoffs for cooperation and defection in the constituent gane. The
higher the return to defection relative to cooperation in the constituent
game, ceteris paribus, the nore likely the supergame is to be a prisoner's

di | enma. Finally, the larger the nunber of players, the nore likely it is
that a supergane conposed of prisoner's dilemma constituent games will itself
be a prisoner's dilemma. For conditional cooperation to be a rationa
behavior in an n-person prisoner's dilema superganme, each player nust know
how many ot her players cooperated in the previous iteration of the game and
each cooperating player's discount rate nust lie below a certain |eve
(Taylor, chap. 3 and pp. 92-93). Both conditions are nore likely to prevai
ina smll group than in a large one.
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If the problemof maintaining loyalty to a farmer cooperative (or to its
price and output decisions) is truly a prisoner's dilema supergane, then the
previous analysis suggests the follow ng hypotheses

(1) Cooperative loyalty is greater anong those who will be farming for an
indefinite period conpared to those who are close to |eaving farm ng
provided there is no way for the individual |eaving farmng to continue to
benefit fromthe existence of the cooperative (e.g., through capitalization
of the value of the cooperative into the value of the nmenber's land, through
a "pension" provided by the retirenent of the menber's accrued equity in the
organi zation, or through utility derived from supporting a cooperative with
whi ch one has had a |ong associat%gn or frompassing on a viable farm ng
operation to the nenber's heirs). If those leaving farmng will have no
further payoffs fromthe cooperative once they | eave, they have no incentive
to remain loyal to it as they near their retirement; in the short run
defection is always the dom nant strategy.

(2) Cooperative loyalty increases asthe penalties for disloyalty are
increased. Although this is hardly a surprising hypothesis, it is sonmetines
ignored by cooperative-practitioners. |If cooperatives do indeed provide
public goods, then theory suggests that it may be too easy for menbers to

| eave cooperatives. Although managers of cooperatives sonetinmes express
astoni shnent that menbers who have substantial investments in a cooperative
are not nore loyal to the organization, in many instances the WEg%er's return
on investnent is only weakly conditional on continued patronage.

Cooperative nmenbers may rationally regard their investnment in the

organi zation as a sunk cost and therefore not take it into account in making
current decisions. This inplies that cooperative |loyalty mght be increased
by making the return on past investnent nmore conditional on current
patronage. Doing so also mght increase the use of nenber voice relative to
exit in disciplining nmanagement (H rschman).

(3) Afarnmer's cooperative loyalty decreases as he or she becomes nore

| ever aged. Highly leveraged farmers are likely at times to face severe
cash-flow difficulties and therefore have a high discount rate. As
agriculture relies increasingly on purchased inputs and, as a consequence,
farm borrowing increases, one would therefore expect a secular decline in
cooperative loyalty. In addition, the widespread notion that young farners
as a group display |ess cooperative loyalty than older farmers may in part be
attributable to younger farners being nore highly | everaged than their ol der
counterparts. In a cash flow bind, many young farmers nay not be able to
afford cooperative 18Zalty if more favorable prices or credit terms are
avail abl e el sewhere

(4) Cooperative loyalty is greater in snmall cooperatives than in |arge ones.
It is more likely that members of a cooperative will devel op concerns for the
wel fare of their co-menbers if the group is small and they get to know each
other intimately. Developing a degree of altruismregarding the payoffs to
the other players in a game can transformit froma prisoner's dilemma to a
game that does not have a Pareto-inferior outcone.
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Some Qualifications to the Ganme- Theoretic Anal ysis:
The Roles of Transaction Costs and |deol ogy

Al t hough game-theoretic anal yses generate many intriguing hypotheses
regarding farner cooperatives, such analyses are built on several restrictive
assunptions. Gane theory assunes that all players know (a) the rules of
the gane, (b) all the other players' preferences, and (c) the relationship
between all the players' actions and the outconmes of the game (or at |least a
probability distribution for those outcones). Know edge of the relationship
bet ween actions and consequences inplies that players have perfect foresight
(at least up to a probability distribution) and that in cooperative games
players can instantly and effortlessly evaluate the payoffs fromjoining al
possi bl e coalitions and engaging in all possible strategies open to them
Gane theory further assunes that players face no other transaction costs in
carrying out their strategies, such as the costs of building coalitions and
enforcing agreements, and that the preferences of all players are inmutable.
These assunptions are patently unrealistic. This section anal yzes how
substituting nore realistic assunptions regarding information costs, actors
know edge and conputational abilities, other transaction costs, and the
possibility of changing players' preferences through the inculcation of a
"cooperative ideology" nodifies the gane-theoretic analysis presented in the
first two sections. The first part of this section discusses how inperfect
know edge and transaction costs affect the conclusions drawn fromthe theory
of cooperative games while the second part exami nes how the concl usi ons
derived fromthe theory of noncooperative games (especially the prisoner's
dil emma) are nodified once one takes into account the efforts of farmer
cooperatives to influence the preferences of their nenbers.

Limtations of the Perfect Know edge Assunption

Shubi k has shown that the costs of gathering, storing, and processing
information and negotiating an agreement in an n-person cooperative garme all
increase in proportion to a nunber raised to the nth power. For exanple, in
a two-person cooperative game in which each pl yer has 10 alternative
strategies, each player must evaluate 100 (-10") possible outcones of the

game. If the number of players increases to 10, the nunbef of possible
outcomes to be evaluated increases to 100,000,000,000 (-10 o) Even if a
pl ayer could gather, without cost, information on all these possible

alternatives, evaluate them and store the results, he or she also would have
to negotiate potential agreements with all possible coalitions, the nunmber of
whi ch al so increases as a power of n. The costs of doing all this seriously
draw i nto question whether bargaining situations involving nore than two

pl ayers really resenble the scenarios portrayed by the theory of cooperative
games. In Shubik’s words, "By attaching even slight costs to the acts of
storing, gathering, and processing information, any firmcan conpute that

cost of getting anything like complete information will be astronomcal" (pp.
148- 49) .

Shubi k concl uded that because of these information costs, players often act

noncooperatively, eschew ng negotiation with one another over joint
strategies in favor of the informationally nore efficient strategy of acting

132



i ndependently.  Cooperative games, he argued, are thus replaced by the
noncooperative ganes that underlie them

Wher eas Shubi k argued that information costs reduced the scope for agreenent
in cooperative games fromthat predicted by theory, Schotter and Schwodi auer
(P. 509) hold just the opposite view  Because of transaction costs, they
argue, it is unlikely that all possible coalitions that m ght block an
inputation will form hence the core (the zone of agreement) wll be |arger
than theory suggests.

In farmer cooperatives, both the outcone predicted by Shubik and that
predicted by Schotter and Schwodi auer appear to occur depending on the

ci rcunst ances. In many instances (e.g., pricing of products), menbers do not
vote on every alternative open to them rather the cooperative establishes a
rule (e.g., that fertilizer will sell for $x per ton subject to a possible
price adjustment via a patronage refund) that provides each nenmber with a

| ow cost set of expectations regarding the outcome of the cooperative's
actions. Gven this set of expectations, the menbers can then each act

i ndependently as they would in a conpetitive market. They act, in other
words, as they would in a noncooperative gane in which the price of
fertilizer was given exogenously.

In other circumstances, particularly those concerning major decisions for the
cooperative such as whether to merge with another cooperative, the menbers do
negotiate with one another and vote. However, they do not consider all the
al ternatives open to the cooperative, however, only a select few Al though
the game still is cooperative, it is a much sinpler game than that predicted
by theory.

Det ernmining who establishes the rules in these noncooperative games and who
selects the alternatives to be considered in the (sinplified) cooperative
games is inportant to understanding the behavior of farnmer cooperatives. The
rul es determne what the "independent” actors in a noncooperative gane have
to take into account in planning their behavior and hence how they interact
with one another. Simlarly, the agenda that is established in a bargaining
(cooperative ganme) situation largely conditions the outcome of that

bar gai ni ng

Because of information costs and other transaction costs, the highly

el aborated bargaining game predicted by the theory discussed in the first
section is replaced by two interlinked games. The first, a cooperative
(bargaining) game, can be called a constitutional gane. Init, the rules of
the cooperative are established, including pricing rules, rules that
determ ne who sets the agenda for subsequent bargaining issues among the
menbers, and so on. Even in the constitutional gane, not all alternatives
are considered; limts inposed by the external environment (conpetition in
the industry, laws governing the structure of farmer cooperatives, and so on)
and the know edge and i magination of the nembers determne the alternatives
consi dered. The second, or consequent gane, consists of the noncooperative
game or the sinplified cooperative game already di scussed. In this gane, the
cooperative nenbers either act independently, taking the rules or prices
determined earlier as given (as in the fertilizer exanple) or bargain over a
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restricted set of alternatives that was delinmited in the preceding
constitutional gane.

Stating that the fully el aborated gane predicted by theory is replaced by a
constitutional game and a consequent game is sinply another way of saying
that in the presence of transaction costs there are econonmies in nmoving from
deci si onnmaki ng based on direct denocracy (the fully elaborated ganme) to a
system of representative governance (the two subgames) (Staatz 1984, pp.
147-48; Buchanan and Tullock, p. 6). In such a system the outcome of the
constitutional gane largely conditions the outcome of the consequent gare.
Therefore, understanding the behavior of a particular farmer cooperative
requires an understanding of its rules for making rules and how these

i nfluence who participates in the governance of the cooperative.

It is reasonable to assume that menbers deci de whether to participate in a
cooperative's governance based on their perceptions of the costs and benefits
to them of participating. The existence of transaction costs inplies that
participation will be concentrated anong menbers having an intense interest
in particular issues decided by the cooperative while those having a nore
diffuse interest will abstain, even if in aggregate they could gain a great
deal from participation. The reason for this is that the transaction cost of
participating in the cooperative's governance is likely to exceed an

i ndividual 's potential gain fromparticipating if he or she has only a
diffuse interest in the issues being decided by the cooperative. Such

i ndividuals therefore do not becone involved in the cooperative's governance
al though in aggregate they nay represent a ngjority of the menbers.

For exanple, consider a cooperative that is deciding anmong three options: to
expand its current plant at site 1, to build a new plant at site 2, or to
keep its current plant at site 1 with no expansion. Expansion requires an
addi tional subscription of capital fromthe menbers; therefore, the board
will not undertake the expansion unless nmenbers express strong support for
such action. Furthernore, assune that the projected net revenues from
expanding the plant at the two alternative sites are conparable so that there
is no clear-cut financial advantage to expanding in one site relative to the
other. Therefore, the board decides that if the menbers are willing to
finance the expansion, the board will choose the plant |ocation based
primarily on the input it receives frommenbers. The menbership consists of
two groups. One group, C, has a concentrated interest in keeping or
expanding the plant at site 1 while a second group, D, has a slight

(diffused) preference for building a new plant at site 2. If the board hears
only from nenbers of C, it will expand the plant at site 1; if it hears only
frommenbers of D, it will build a newplant at site 2; if it hears from
neither group, it will keep the current plant at site 1 unnodified; and if it
hears from both groups, it will decide on the plant |ocation through a
process that gives each group a 50 percent chance of getting its nost

prefer red alternative

Menbers of C and D nust decide whether to lobby for their preferred
alternatives. Let the expected payoffs to individual menbers of C and D in
the absence of transaction costs be those shown in figure 2(a). In this
situation, the dominant strategy for each nmenber is to |obby; no matter what
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Fi gure 2--Payoffs for politica
diffused interests

action in-the cooperative--concentrated and

Menber D
Not Lobby Lobby
Not Lobby (10,5) (3,7)
Menber C
Lobby (15,5) (9,6)

(a) Payoffs without transaction costs

Member D
Not Lobby Lobby
Not Lobby (10,5) (3,4)
Member C
Lobby (12,5) (6,3)

(b) Payoffs after deducting transaction costs
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the opponent does, the menber's payoff is always higher if he or she
| obbies.  The equilibrium outcome therefore is |obbying by both C and D, with
C s expected payoff equal to 9 and D's expected payoff equal to 6.

Now suppose that the cost of |obbying for each -group is 3. Deducting this
cost fromthe payoffs involving |obbying yields the payoff matrix shown in
figure 2(b). In this situation, |obbying is still the domnant strategy for
C--no matter what D does, C s payoff is always higher if he or she |obbies.
However, D's dominant strategy now becomes not |obbying. As a result of
transaction costs, the equilibrium outconme now involves only C's | obbying;
hence C's nost preferred outcone (expansion of the plant on site 1) occurs.
Thus the existence of transaction costs reinforces the tendency gf menber s
with concentrated interests to dom nate cooperative governance.2

This tendency is further reinforced by the value of the information generated
by the cooperative during its operations. I nformati on about devel opnents in
a subsector is valuable to farners in that subsector and often is costly to
obtain. Wen such information is costly, one notivation to participate in

t he governance of a cooperative is the prospect of gaining access to

i nfornmation on the subsector §gnerated by the cooperative' s management during
the course of its operations. The value of this information to an
individual is greater the larger is his or her investnment in the subsector
and the poorer are his or her alternative sources of information. Large
farners, therefore, may have a Cand Din the greater incentive to run for
the board, to serve on cooperative committees, and so on, than do smnal

farners, particularly if information on devel opments in the subsector are not
readily available from other sources.

Anot her consequence of transaction costs is a tendency for decisions in a
cooperative, once made, to be relatively stable. \Wereas gane theory
predicts that bargainers will recontract in an eyewink should any of them
perceive the | east advantage in sonme new course of action, in reality
decisions are unlikely to be revised unless the gains fromrevising them
clearly outweigh the transaction costs of organizing to do so. Therefore,
the existence of transactions costs protects the utility of those who have
the initial right to decide an issue in the organization

Cooperative ldeology _and the Modification of Menber Preferences

Gane theory assunes that each player has an unchangi ng set of preferences.
However, nuch of the activity in farmer cooperatives is ained precisely at
changing the preferences of the participants in the organization to nodify
their behavior. One of the main ways in which this is done is through
attenpting to inculcate a "cooperative ideology" into farner-nenbers, nenbers
of the board, and nenbers of managenent.

In many instances, the incentives facing individual participants in farmer
cooperatives may induce themto behave in a way that is inconsistent with the
wel fare of the cooperative as a whole. Individual farnmers may expand
production when farmer-nmenbers as a group would benefit if output were
restricted; farners nay act as free riders with respect to the cooperative's
conpetitive vyardstick activities, leading to a long-termdecline in the

136



cooperative's ability to carry out those activities; nanagers nay attenpt to
conceal their activities fromthe board through mani pul ati on of information
and individual board nenbers nmay attenpt to use their positions to_feather
their own nests rather than to inprove the welfare of the menbers. Such

a divergence between individual and group incentives is not unique to
cooperatives; it is faced to some degree by all organizations. As an
adaptive response to this problem nost organizations attenpt to inculcate an
organi zati onal ideology--a set of shared nornms and beliefs--that tend to
reduce the divergence between individual and group goals (Roberts).

In terns of the game-theoretic nodel, the function of cooperative ideology is
t wof ol d. First, it ains at altering players' perceptions of the payoffs of
the constituent games that they play. (Game theory assumes that players

eval uate these payoffs in terns of utility, not just nmoney.) Specifically,
cooperative ideology, which is fostered both through formal prograns, such as
nmenber relations activities and board and managenent training sessions, and
informal socialization processes, attenpts to:

(1) Change farmer-menbers' expectations regarding the pecuniary payoffs that
woul d be available to themw th and wi thout the cooperative. Menber
relations prograns often stress the inportance of cooperatives in enforcing
conpetition and suggest that if they are not supported farmers will be nuch
worse off in the future

(2) Influence participants' marginal rates of substitution between the

pecuni ary and nonpecuni ary benefits they derive from nmenbership in the
cooperative. Cooperative ideology often stresses cooperation as a goal in
and of itself, being as worthy of a person's efforts as striving for materia
advantage. At the sane time, this ideology tries to reduce the nargina
utility that menbers of the organization receive from pecuniary benefits they
receive "unethically"--for exanple, fromusing their position of authority in
the cooperative to benefit themselves financially at the expense of others in
the organization.

(3) I'nduce a degree of altruismin players' evaluation of the payoffs from
the constituent games, that is, broaden a player's evaluation of the outcone
of a game to include not only how well he or she fares personally but also
how wel | his or her cohorts nake out. Cultivating concern for others in the
cooperative may hel p overcone potential prisoner's dilenmas. This can
perhaps be seen best through an exanple. Suppose that initially the payoff
matrix facing two typical cooperative nenbers is that shown in figure 3(a),
which represents a prisoner's dilemma. Both player 1 and player 2 can choose
bet ween cooperating (C) and defecting (D), and each has a clear incentive to
def ect. However, when both defect, the outcome (1,1) is nutually |ess
preferred than the outcone (5,4) that would have been obtained had they both
cooperated.  Now suppose that through the inculcation of a new ideol ogy each
pl ayer develops a degree of altruism viewing his or her payoffs in utility
as the average payoff in the original game to both hinmself or herself and his
or her cohort. This results in a transforned game having the payoff matrix
shown in figure 3(b). In this gane, nutual cooperation is the equilibrium
outcome. That is, through the introduction of asufficient degree of
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Figure 3--Transformation of aprisoner's dilemm through introduction of a
degree of altruism

Pl ayer 2
A B
C (5,4) 0,7)
Pl ayer 1
D (7,0) (1,1)
(a) Original gane
Pl ayer 2
A B
C (4.5,4.5) (3.5,3.5)
Pl ayer 1
D (3.5,3.5) (1,1)

(b) Transforned gane
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altruism the gane is transformed fron1§8prisoner's dilenmma into a gane in
whi ch cooperation spontaneously occurs.

The second nejor aim of cooperative ideology is to decrease the discount rate
nmenbers use to conpare the payoffs from sequential constituent ganes in
supergames. As nentioned before, the higher the discount rate the nore
likely it is that a supergane conposed of constituent ganes that are
prisoner's dilemas will itself be a prisoner's dilema. For exanple

menbers with high discount rates often are "unable to afford cooperative

| oyalty" --therefore nuch of the socialization process in cooperatives ains at
trying to get farmer-menbers and board nmenbers to take a long view of the
cooperative's activities. By reducing the menber's discount rate
cooperative ideol ogy discourages short-term opportunistic behavior in favor
of long-term support for rmutual cooperation.

If ideology is an adaptive response by an organi zation to the problens it
faces, then that ideology needs to evolve as the problenms change. An

i deol ogy that is incongruent with the problens faced by an organization is
ultimately nmaladaptive. But because ideology that has been incorporated into
an individual's set of values seems so "natural" and self apparent, the need
for its change often is perceived only gradually and therefore the ideol ogy
is likely to change very slowy. Attenpts to change elenents of an

organi zation's ideology rapidly may neet bitter resistance fromcertain
participants, as has occurred in sone cooperatives when differential pricing
of services to nenbers was proposed, although, as denonstrated in the first
section, such pricing is sometines necessary to preserve the viability of the
cooperative

Summary and Concl usi ons

Gane theory, with its enphasis on decisionmaki ng under conditions of nutua

i nt erdependence and on the allocations of costs and benefits fromjoint
activity, is particularly suited to exam ning the behavior of participants in
farmer cooperatives. Many decisions in these cooperatives resenble the

bar gai ni ng situations analyzed by the theory of cooperative games, where
joint action yields nmutual benefits but where players nmust agree on how to
share those benefits before the joint action can be undertaken. O her

deci sions facing participants in farnmer cooperatives, particularly those in
whi ch agreenents anong the participants are difficult to enforce, nore
closely resenble noncooperative games, especially the prisoner's dilemm
supergame. Al though the exanples in this paper have focused mainly on the
pricing decisions of cooperatives, gane theory offers insights into a broad
array of issues involving collective choice in cooperatives, ranging fromthe
financing practices of the firmto menber control over managenent (see Staatz
1984, chap. 5).

The game-theoretic approach devel oped in this paper stresses that farmer
cooperatives cannot always singlem ndedly pursue the sinple objectives
posited in earlier nodels of cooperative behavior, such as neximzation of
total mermber profits or maximzation of per-unit cooperative surplus, because
doing so may result in a distribution of nenber benefits that creates
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incentives for certain nenbers to |eave the organization. For a simlar
reason, a cooperative nay not be able to serve everyone; tensions over
cross-subsi di es anong a highly diverse nenbership nmay prove too disruptive.
Rul es such as "equal treatnent for all" may in certain circunstances result
in no service for anyone as they precipitate the disintegration of the

or gani zation

The game-theoretic approach al so enphasi zes that apparently irrationa
behavi or by cooperatives may result fromindividual participants rationally
pursuing their own self-interest. For exanple, consider intercooperative
conpetition. Farmer cooperatives often fiercely conpete with one another
even when they are owned by the sane farmers (Ratchford; Swank). Al though
greater collaboration would seemto be in the long-terminterest of the
farnmer stockhol ders, conpetition persists because individual incentives push
managers, board menbers, and stockhol ders to encourage it. Al t hough managers
and board nenbers may desire sone reduction in intercooperative conpetition
they are likely to oppose taking collaboration to its |ogical extrene,

merger, unless they are assured that they will retain positions of authority
in the new organization. Farner-nenbers may prefer intercooperative
conpetition for several reasons. I f conpeting cooperatives cross-subsidize
certain services (particularly if different cooperatives subsidize different
services), then menbers can act as "cherry pickers," buying from each
cooperative its subsidi z«d services and purchasing the other services (those
that provide the subsidies) sonewhere else. Second, if the cooperatives'
equities are not freely redeemable, then nenbers, particularly those nearing
retirement, nay have no way in the short run of gaining access to their
accrued investnment in the cooperative except through pressuring managenent to
l'iquidate some of the cooperatigs's assets, the proceeds from which woul d be
distributed to current patrons. One way of liquidating a cooperative is
to push it into ruinous price wars, which generate short-termgains to the
nmenbers in the formof nore favorable prices at the expense of the long-term
viability of the organization. Third, menbers who feel distant fromthe
board and managenent, particularly in large cooperatives, may feel that

i ntercooperative conpetition is the only way in which the board and
managenment can be effectively disciplined. These nenbers nmight prefer better
di rect nmenber control of the board and nanagenent to ensure the firnms
efficiency (but then again they mght not, given the individual costs of
monitoring the organization), but |acking direct nember control

i ntercooperative conpetition nay be seen as the only way to keep the people
at the top on their toes. The gane-theoretic approach stresses that if

"wast eful " intercooperative conpetition is to be reduced, the incentives
facing individual participants in the cooperatives nmust be changed.

I ntroducing transaction costs and the possibility that participants
preferences can be changed through the inculcation of "cooperative ideol ogy**
nodi fi es sone of the conclusions of the game-theoretic analysis and stresses
the need to understand the rules for making rules in farmer cooperatives. It
al so stresses the inportant role that socialization processes and menber
relations progranms may play in successful farmer cooperatives. However, many
of the major conclusions of the gane-theoretic analysis remain valid. The
concept of the core continues to be particularly inportant: To prevent a
proposed allocation of costs and benefits in a farner cooperative from

140



i nduci ng defection, 8arefu| attention has to be given to the payoffs facing
i ndi vi dual nenbers. 3

Furthernore, the game-theoretic approach enphasizes that in certain
circunmstances what is good for the individual cooperative participant
(farmer-nenber, board menber, or manager) may not be good for the

organi zation as a whole; this often is due to the free-rider probleminherent
in many of the activities undertaken by cooperatives. Therefore, if
cooperatives are to succeed in fulfilling what is often an inportant socia
role, there may be a need to develop rules that limt individual choice

wi thin the organization to prevent it from being underm ned. This is a
delicate task because if taken to an extreme it would elimnate nenber exit
as a means of disciplining the board and managenent. Nonetheless, this

anal ysis shows that unfettered individualismin cooperatives my |eave al
menbers worse off than if defecting fromthe cooperative were nmore costly in
the short run.

Not es

1. For formal definitions of the game-theoretic ternms used in this paper
see Luce and Raiffa; Bacharach; Taylor; or Staatz 1984, appendix C.

2. For a conpilation of these bargaining issues, see Staatz 1984, pp
226- 32.

3. If, however, retained earnings are used to retire menber equities
rather than to finance growth of the cooperative, ol der nenbers may
prefer a high level of retained earnings.

4. The best-known application of gane theory to anal yzing the choice of
constitutional issues is Buchanan and Tullock's The Calculus of Consent,
especially chaps. 11 and 12. There is a fundamental difference between
the type of gane analyzed by Buchanan and Tull ock and those discussed
here.  Buchanan and Tul | ock anal yzed constitutional choice in a
denocratic entity fromwhich exit was essentially inpossible; therefore,
the criterion for group choice in their nodel was majority rule. Exit
is possible from farmer cooperatives; farner-menbers who strongly
di sagree with some collective action taken by the organi zation (e.g.
its pricing practices) are free to leave the organization. The
criterion for group choice in these games, like that in all "classical"
bar gai ning ganes (Roth), is therefore unanimty; if all members of a
potential coalition are not at |least as well off as they could be in
some other arrangenent, the coalition will not form

5. For a detailed discussion of the relationship between subadditivity of a
cost function and economnies of scale, see Baunol, Panzar, and WIIig,
chap. 7.

6. The cost functions presented in this section represent the cost to a
given group (coalition) of farmfirns of obtaining a particular
service. Hence, the cost function represents the cooperative's cost of
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11

12.

produci ng the service plus any additional costs incurred by the menber
firms in gaining access to the service

Because the cost function is subadditive, the nmodel applies only to
situations where reducing the size of the cooperative or its range of
services would result in an increase in costs for the remaining nembers
or for providing the remining services. The nodel does not apply to
situations where a cooperative's elimnation of unprofitable |ines of
activities leaves the remaining patrons better off. In that situation,
the dilemas outlined here do not arise; pressure both fromthe patrons
who generate positive net margins for the cooperative and fromthe
conpetitive environnent may | ead nanagenent to elimnate the
unprofitable activities.

Payoffs usually are pictured in gane-theoretic nmodels as paynents to

pl ayers while here they are payments by players. Fornally, the
correspondence to standard theory can be made by changing signs (i.e.
payof fs becone negative revenues) and thereby reversing the direction of
all inequalities.

In farnmer cooperatives, the entire surplus above cost is not returned to
the nenbers as cash; some is kept as operating reserves. The decision
on how much of the surplus to pay out as cash is itself a bargaining

i ssue that can be anal yzed using a gane-theoretic nodel (see Staatz

1984, pp. 253-63).

In the follow ng paragraphs, the term "member" should be interpreted as
signifying either a single nenber of a group or members acting as a
coalition.

This conclusion is strengthened even further if we assume that snal
farnmers are nore risk-averse than large farners. |If large farmers are

| ess risk-averse, they would be nore willing to ganble in the bargaining
process than would small farmers and would therefore drive a harder
bargain, particularly if (as gane theory assunes) the larger farmers are
aware of the snall farmers' utility functions, including their risk
preferences (see Harsanyi).

Here is where the distinction nade earlier between econonmies of scale
and a subadditive cost function becomes inportant. Because the cost
function is subadditive, it is cheaper to process all four products in a
single plant, but because the average cost of processing does not
decl i ne nmonotonically throughout the range of production, farnmer-nmenbers
cannot sinply be charged the firms average cost.

In this exanple, external market opportunities were not analyzed; the
cooperative's cost function alone defined the characteristic function
I ncludi ng external market opportunities in the analysis would have
shrunk the core (reduced the scope for agreement within the
cooperative).
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13.

14,

15.

16.

17.

18.

19.

20.

The Shapl ey value for an individual coalition (player) i is defined as

) _Kélm-_k)_r'.ju)_! [v(K) - v(KR-{1}))]
wher e
n = nunber of players in the gane,
k = nunber of players in coalition K
V(K) is the characteristic function for coalition K, and

v(K-{i}) is the characteristic function for the coalition made up of
all nenmbers of K who are not also nenbers of i.

The expression [Vv(K) - v(K-{i})] represents the nmarginal contribution of
player i to coalition K. The expression

(n-kK)!'(k-1)!
n!

represents the probability that in a random build-up of the grand
coalition of n players, player i will join in the coalition in the kth
position.  Summing the product of these expressions over all K yields
the average of player i's possible marginal contributions. For further
details, see Schotter and Schwodi auer or Luce and Raiffa, pp. 245-52.

In certain other situations, the behavior of participants resenbles
anot her type of noncooperative gane, the *'coordination problem" For
details and an exanple, see Staatz 1984, pp. 270-75.

Figure 1 illustrates a two-player prisoner's dilemma. Prisoner's
di | enmas can al so be defined for nore than two players (see Taylor).

When there is one strategy in a game (such as defection in the
prisoner's dilenma) that gives a player a higher payoff no matter what
the other players do, that strategy is said to be dom nant

See the discussion of "supergames" |ater

For a review of the argunents that the provision of public goods in
general represents a prisoner's dilenma, see Taylor, chap. 1.

For a mathematical denmpnstration, see Staatz 1984, pp. 407-14,

If a player knew in advance that the nth iteration was the |last, he or
she woul d have a clear incentive to defect in that iteration because in
any single-constituent game defection is the dominant strategy. The
(n-1)th iteration would then becone in effect the last gane, but here
agai n the sane argunent for defection would apply, and so on, all the
way back to the first iteration
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21.

22.

23.

24,

25.

26.

27.
28.

29.

30.

Uncondi tional cooperation in a prisoner's dilenma supergane is defined
as cooperating no matter how the other players have behaved in previous
iterations of the game. Conditional cooperation is defined as
cooperating only as long as the other players, or some critical nunber
of them continue to cooperate; if they defect, the other player defects
(for some period) in subsequent iterations of the gane.

For details, see Staatz, "The Structural Characteristics of Farner
Cooperatives and Their Behavioral Consequences,'* in this volune.

See Staatz, "The Structural Characteristics of Farmer Cooperatives and
Their Behavi oral Consequences," in this volune.

When t he aut hor suggested this hypothesis to a cooperative manager, he
replied, "But in the long run they can't afford cooperative

dislovalty." Hs reply neatly illustrates the prisoner's dilema. Sone
evi dence of the inportance of cash flow considerations in determning
cooperative loyalty emerged from interviews with farmers. Several fruit
and vegetable farmers reported selling crops produced on their own |and
to their cooperatives and crops produced on rented land to IOFs. In the
presence of inperfect capital markets, the farners needed the imediate
payment for the crop provided by the I0Fs to pay their land rent; for
crops produced on their own land, they could afford to accept the
deferred paynent typical of fruit and vegetabl e processing cooperatives.

If the cost of |obbying for each group rose above 6, it would no |onger
even pay C to |obby, and a new equilibriumwould occur in which neither
party would | obby and the old plant would renain at site 1. This
illustrates a further point discussed later: High transaction costs, by
reducing the likelihood that a cooperative frequently will change its
existing policies, protect the utility of those favored by existing
policies (in this case, nenbers of C, who prefer that the plant renain
at site 1)

Several board menmbers interviewed by the author cited access to such
information as a mgjor benefit of serving on the board

For details, see Staatz 1984, chap. 6.
For a nore detailed analysis, see Taylor, chap. 4.

This is the "horizon problen discussed in Staatz, "The Structura
Characteristics of Farmer Cooperatives and Their Behaviora
Consequences,” in this volune.

Low price is but one conponent of the benefits (payoffs) available from
a cooperative (see Staatz, "Farmers Incentives to Take Collective Action
via Cooperatives: A Transaction-Cost Approach,” in this volume).
Quality of service and provision of certain public goods (e.g.

| obbying, enforcement of conpetition) have traditionally been major
benefits of cooperatives. Nonetheless, prices are inportant as the
recent energence of "superlocal" or "miniregional" supply cooperatives
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in the Mdwest denonstrates. These are |large |ocal cooperatives that
have defected f'rom their regionals to deal directly with suppliers
because the prices available from the suppliers were substantially bel ow
those avail able from the regi onals
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