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Abstract
In the management of agricultural resources, 

private initiative is often advocated as the surest path to 
sustainability due to its reliance on human self-interest 
and innovative entrepreneurship. Aimed at helping 
students develop critical thinking skills, we explore 
the difference between political versus economic 
independence among farmers. Game theory is applied 
to farmers’ management strategies and outcomes. 
Application of the Prisoners’ Dilemma suggests that 
the motive of self-interest, though powerful, does not 
necessarily lead to outcomes that promote the long-term 
common good. The key to wise agricultural management 
is not independent decision-making, but voluntary and 
transparent cooperation guided by cultural norms. 
Introduction

Thomas Jefferson’s model of an agrarian America 
envisioned “a nation of small, independent farmers as 
the proper basis for democratic society” (Knutson et al., 
1983). Today, the independent mindset of many American 
farmers remains an enduring cultural ethos based on a 
deeply held value system with powerful implications. 
Yet, what does it mean to be “independent”? There can 
be a difference between having an independent mindset 
versus behaving independently.

Possessing an independent mindset has broad 
personal and political dimensions that may or may not be 
consistent with farmers’ focused economic behavior. For 
example, in our national elections most U.S. farmers vote 
along conservative lines by a 2 to 1 margin for reasons 
that resonate with their personal and political values 
(Walker, 2012). However, considerably more American 
than European farmers vote for liberal candidates based 
on U.S. economic policies that traditionally support 
cooperative farm programs (de Graaf et al., 1995).

Agricultural educators need to help students 
distinguish between independent thinking versus acting 
in the agrarian milieu. Under oligopolistic (few sellers) 
market structures, independent minded farmers can be 

better off when they collaborate, rather than compete, 
with each other in the economic arena. Similarly, on a 
global scale, the few giant agribusiness firms generally 
choose to consolidate and concentrate their resources 
geographically and sectorally based on the market 
strategies of peer firms to avoid direct competition 
(Rama, 2005).

Using oligopolistic game theory, this article offers 
a simple lesson with hypothetical rules of engagement 
to illustrate how independent behavior can impede 
attainment of the common good across current and 
future generations. A lack of trust among players erodes 
cooperative behavior, with perverse results for all.

One of the most powerful metaphors in agricultural 
economics education is Adam Smith’s famous notion of 
an Invisible Hand: when rational individuals and groups 
act out of their own self-interest, with or without regard 
for others, the outcome maximizes the common good. In 
other words, a rising tide lifts all boats. It is a powerful 
phenomenon - to the extent that it is true.

Agricultural educators have long professed a mixed 
attitude toward reliance on the free market to allocate 
resources. Which is more important for farmers to 
follow: market incentives or cultural norms? Libertarians 
assert that private landowners have a strong incentive 
to manage their natural assets in a sustainable manner. 
In their view, government should adopt a laissez faire 
(hands off) approach toward the private sector, including 
agribusiness.

Conversely, skeptics of raw capitalism advocate 
voluntary agreements or government regulation where 
members agree to “co-operate” for the common good. 
Nevertheless, because of its reliance on individual self-
interest and entrepreneurial initiative, many resource 
managers advocate privatization as the surest path to 
sustainable agriculture.

However, under certain conditions/rules, rational 
self-interest, private initiative and unregulated markets 
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do not lead to the socially optimal outcome (Frank, 2000). 
In other words, the Invisible Hand may sometimes be 
too aggressive and need a counterbalancing element of 
justice to achieve sustainability. For example, Hardin’s 
(1968) classic analysis of the “Tragedy of the Commons” 
offers students an example how private initiative can 
backfire.

Classroom Exercise: Management of 
Common Property Resources

Ask your students: “Who likes to fish? Who likes 
to make money?” Ask for four volunteer fishers. Have 
them stand around the four edges of a table, surrounded 
by the rest of their classmates. Tell the four fishers that 
the rules are simple.

Rules: You will place 20-30 pieces of Goldfish 
Crackers on the table, each representing one fish. 
The four fishers, without talking to each other, will 
simultaneously fish for 30 seconds, competitively 
gathering as many fish as they wish with their hands. For 
each fish they “catch,” you will “pay” them one dollar 
(or a quarter, piece of candy, points on next exam … 
some tangible reward per fish caught).

After each 30 second round of fishing, you will pay 
the fishers, then add two additional “baby” fish for the 
next round for each fish left un-caught on the table … 
replenishing the species. Without much discussion or 
delay, “Go!”

Usually, one or more fishers will exploit the resource 
by trying to catch all or most of the fish, leaving none 
or a few for replenishing the species for future rounds 
of fishing/harvests. If so, pause and ask the class about 
what happened and why?

Now change the rules: using two belts or yard sticks, 
form an “X” on the table. Place an approximately equal 

number of fish in each quadrant. Assign one quadrant as 
property rights to each of the four fishers, as their fishery 
to manage as they wish. Inform them that cheating will 
not be tolerated and heavily enforced. Then play another 
iteration of fishing rounds. Usually, students realize that 
it is in their best interests to manage the resource in a 
sustainable manner.

Ask students to identify other examples of the 
Tragedy of the Commons (crowded beaches, highway 
congestion), including success stories (American bison, 
campus parking permits) where management systems 
were implemented to ration the resource in a sustainable 
framework.

Theoretical Model
It is generally good for one farmer to have a bumper 

crop. However, it can be disastrous for all farmers to 
simultaneously have bumper crops ... market prices 
will likely plummet, especially for food/fiber products 
viewed as necessities (inelastic demand) by consumers 
who want only a certain quantity regardless of price. 
Hence, the production planning behavior of farmers 
is framed within their expectations of other farmers’ 
decisions. Such behavior in oligopolistic markets is 
typically explained in the context of players in game 
theory analysis (Mathis and Koscianski, 2002), where 
one’s outcome is dependent upon the actions of others, 
such as the famous Prisoners’ Dilemma (PD) paradigm 
(Nicholson, 1989). For example, see Figure 1.

Working in collusion, two criminals are guilty of 
committing a crime. When captured and interrogated 
separately by police, the criminals are told that if they 
both confess they will each receive four years in prison 
(Cell 1,1: Row 1, Column 1 in upper left quadrant). If 
one confesses, but the other does not, the confessor will 
be granted leniency with probation and no jail time and 
the non-confessor will be severely punished with a six 
year sentence (Cell 1,2 or 2,1). If neither party confesses, 
they will both be charged with a lesser crime and likely 
receive two years each in jail (Cell 2,2). Each outcome 
(cell) has a probability of 0.25 of occurring.

If the criminals act in their own individual self-
interest, each of their optimal strategies is to confess. 
From the perspective of Prisoner A, to confess is clearly 
the optimal (“dominant”) strategy because both of his 
potential outcomes, depending on Prisoner B’s decision, 
result in less jail time than if Prisoner A does not confess: 
0 < 2 or 4 < 6. The same is true for Prisoner B.

A “Dominant Strategy” occurs when a player’s 
optimal strategy (not outcome) is independent of the 
expected behavior of others. A PD with Dominant 
Strategies is a special case of Nash Equilibrium (Mathis 
and Koscianski, 2002), as in the example above.
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In contrast to Figure 1, the numerical values in 
Figure 2 are good things (relative levels of agricultural 
output) as opposed to jail time. Assume that both farmers/
firms seek to maximize production in (Cell 1,1) by free 
range grazing on common property. Collective output 
is maximized at eight units in the short-term, which is 
physically unsustainable in the long-term due to loss of 
soil fertility, erosion, depletion of irrigation water, rising 
marginal input costs, falling product prices and/or labor 
fatigue.

Instead, assume both farmers agree to engage in 
cooperative management (Cell 2,2) by reducing their 
own level of production by 25%, perhaps by rotational 
grazing. They each generate three units of output for a 
collective level of six, which is sustainable indefinitely. 
If one farmer cheats (Cells 1,2 or 2,1), under-reporting 
his/her harvest or secretly grazing livestock, his/her 
output returns to four units and the cooperative farmer’s 
is three, which may be physically – but likely not 
culturally – sustainable. Once the cooperative farmer 
finds out, he/she will likely return to competitive 
behavior. Furthermore, community resentment and/or 
peer pressure will likely surface. Hence, the situation 
results in a long-term sustainable solution (Cell 2,2) 
only under the conditions of multiple iterations (repeated 
cycles that reveal actual behavior), earned trust, effective 
supervision and ecological feasibility.

Discussion
“Hundreds of reviews and case studies” (Grafton, 

2000) demonstrate the conditions under which various 
management strategies lead to socially optimal outcomes, 
depending upon factors such as a reliable degree of trust 

The PD represents a non-zero-sum game in an 
oligopolistic market structure. Ethicist Gary Comstock 
(2002) believes that the PD illustrates the fallacy of 
assuming or asserting that the human motive of self-
interest leads to socially optimal outcomes. Under the 
above conditions/rules, the strategy of maximizing 
self-interest leads to disaster. By both confessing, the 
prisoners incur the worst possible collective result: a 
combined total of eight years in jail. Collectively, the 
best outcome would be a combined four year sentence 
(two years each) if neither prisoner confesses. However, 
in the absence of trust, to not confess is a risky strategy.

Regarding the management of agricultural resources, 
some scholars assert that the root of the problem is a lack 
of property rights and hence privatization of ownership 
presents the best, perhaps only, solution because it 
empowers landowners to act to maximize their self-
interest (Sanera and Shaw, 1996). Independence is a 
farmer’s virtue!

At the macro level, some analysts assert that an 
oligopolistic market structure can entice sustainable 
behavior by producers. For example, Datta and Mirman 
(1999: 233) demonstrate that oligopolistic market power 
induces under-harvesting of species for the sake of future 
production, thereby avoiding exploitation even with a 
lack of property rights.

Other scholars argue that the real issue is cooperation 
to eliminate free-riders, i.e., lone operators who let 
everyone else cut back production while they don’t 
(Seitz et al., 2002). Similarly, Morgenstern (1995) sees 
the problem in the light of an externality: “when private 
and social costs diverge, private profit-maximizing 
decisions are not socially efficient.” Thus, Costanza 
(1991) says that independent farmers “must realize that 
their activities are individually rational, [yet] collectively 
undesirable.” Appropriate informal rules developed 
over generations can achieve “governance without 
government” (Swallow and Bromley, 1992: 12).

Laissez faire advocates view government regulation 
as an unacceptable solution because it relies on legal 
coercion; though Hardin (1968) responds that market 
prices, fees and fines are also a form of “mutually agreed 
upon mutual coercion.” Recognizing that perfectly 
competitive markets seldom exist, laissez faire disciples 
stress that government solutions are universally infallible 
(Anderson and Leal, 1992: 412).

Results
 Individual self-interest and privatization of 

property do not necessarily lead to socially optimal 
outcomes and, under certain conditions, can backfire, i.e., 
detract from maximizing the common good. Applying 
the PD to agriculture can illustrate the predicament.

Figure 2.  Relative Units of Agricultural Output  
Based on Strategies Adopted
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or third-party enforcement, well defined and defensible 
geographical boundaries, small numbers of members and 
dependence of the community on the resource. A common 
culture in rural agriculture enhances the likelihood of 
cooperation in managing shared agricultural resources 
(Ostrom and Ostrom, 2004). A key factor in sustaining 
agricultural resources is transparent collaboration. 

Leeson (2003: 35-54) and Brennan (2000: 7) 
acknowledge that single-round PDs (a type of coercion) 
can fail to attain a sustainably optimal solution, whereas 
repeated negotiations between individuals can achieve 
the common good without coercion. Just, et al., (2005: 
470) explored the conditions under which a Nash 
bargaining strategy can lead to cooperation among 
players: transparent and enforceable property rights 
(ownership, access, excludability); acceptable rules of 
access and withdrawal; effective supervision and dispute 
resolution mechanisms; cultural norms and trust; and 
repeatable interactions and information gained.

Even without a third-party overseer, it is possible 
to achieve a stable coalition of cooperators, even with 
some defecting free-riders, depending on the relative 
amounts of benefits and costs in managing a shared 
resource (Becker and Easter, 1999; Kathuria and 
Sterner, 2002). Feeny et al., (1996) demonstrated that the 
typical libertarian assumptions of profit maximization, 
homogeneous agents, free entry and exit and lack of 
altruism and non-pecuniary rewards seldom hold. 

Summary
In today’s Western culture, competition is as 

pervasive as water to a fish. For better and worse, the 
competitive impulse governs most dimensions of life: 
nature, economics, education, science, law, politics, 
entertainment, media, arts, sexuality, religion, sports, 
crime and war. Though competition, self-interest and 
private property are powerful stimulants for advancing 
many citizens’ quality of life, when unregulated they 
are neither assurances of each other, nor guarantors of 
socially optimal outcomes.

Markets pose the primary means for valuing 
and managing scarce natural resources. However, 
competition, self-interest and private property are 
necessary, but not sufficient conditions for market-
based solutions to work efficiently. Successful strategies 
for sustainable agriculture must balance humanity’s 
competitive nature with relationships based on 
cooperation and consensus. The goal is achieving win/
win strategies, where “getting ahead” is not measured by 
those one passes. Collaboration may not be humanity’s 
instinctive impulse, but may be our most reliable path to 
a sustainable future.
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