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ABSTRACT

This study used a simulated cattle ranching game to 
examine the "commons" situation described by Hardin., Three 
variables were examined; goal conditions or the amount of 
difficulty to win the game, orientation or whether the sub
jects were given a group or individual perspective, and ex
perience or the effect of playing four games.

In the initial analysis, the orientation and experi
ence variables showed significant effects. A set of groups 
labeled "winners" were identified and it was hypothesized 
that they had avoided the conflict of the commons situation 
by acting as a cooperative group. A second analysis was per-, 
formed without the winning groups. The goal conditions and 
expefienee variables were significant.

The goal conditions variable demonstrated that 
players act more in the common interest as the level of dif
ficulty increases. The orientation variable showed that the 
effects of persuasion Will only be significant if all of the 
players comply. The experience variable showed that im
provement occurred only in the first few games and then be
havior patterns became established. The study demonstrated 
some of the problems with trying to generalize from commons 
games to the real world commons situation and suggested ways 
in which commons games could be improved.

vi



INTRODUCTION

In the 1800's, millions of acres of federally owned 
grazing lands were depleted by overgrazing. Since World War 
1.1, the population of the world has steadily increased at a 
rate never before seen in human history and we are already 
suffering from the problems created by overpopulation. In 
1970, Earth Day marked the beginning of an environmental 
awareness movement which focuses on the problems of pollu
tion in an industrializing world. Due to overexploitation, 
the 1980's could be the last time in history when the great 
blue whales inhabit the ocean. What do these problems have 
in common?

One answer to this question is that they are all 
natural resource problems. The issues can be analyzed by 
studying the growth capacities of various types of grasses, 
new methods of increasing agricultural production, the 
effects of carbon monoxide on the environment, or the repro
ductive capacities of whales. However, these analyses over
look the common source of the problems; namely, man. The 
comic strip character Pogo has accurately summarized the 
environmental crises facing man by stating, "We have met the 
enemy and he is Us."

1



2
The observation that resource, pollution, and popu

lation problems are human problems with social, rather than 
environmental or technical, causes and solutions has been 
presented by Hardin (1968, 1972). He has aptly labeled 
labeled these environmental problems as the "tragedy of the 
commons." Hardin used the example of a communally owned 
grazing area for cattle as an analogy for these problems.
The "commons" creates a situation where each individual will 
try to add more cattle to the grazing lands because he re
ceives the short term benefits from the cattle while costs to 
the range are distributed among all of the potential users. 
The collective effect of each individual acting in his short 
term best interest is, in the long run, the destruction of 
the commons.

Hardin's analysis raises a number of issues about the 
commons situation. The situation offers no technical or bio
logical solution. The problem lies in the difference between 
individual decisions based on their short term effects and 
group or societal consequences of the long'term effects. 
Individual freedom with regard to a commons situation will 
lead to the ruin of the commons in the long term. Appeal to 
the conscience of the individuals involved in a commons 
dilemma will not be effective in the long run. The use of 
persuasion will only be effective for a portion of the users 
of the commons. Although some participants may reduce their



demands on the commons, this will allow the remaining parti
cipants to increase their demands. In effect, the system 
punishes those who comply with the appeal and there is no 
overall gain for the commons. Mutually agreed upon mutual 
coercion (probably by the government) is the only solution 
Hardin finds for the commons situation.

Schellihg (1971) elaborates on a number of the issues 
raised by Hardin in his analysis of the dynamics of individ
ual and societal decision making. He contends that social 
organization with an enforceable social contract is needed to 
bring private decisions under the control of the public in
terest- A social contract is necessary for encouraging 
behaviors which are collectively rewarding only if collec
tively obeyed, such as solutions to the commons situation. 
People are willing to comply with the social contract only as 
long as everyone else does; so a small minority of violators 
can destroy the social contract. Like Hardin, Schilling's 
analysis shows that appeals to change an individual's be
havior will not work. He feels government action, either by 
making people pay for the societal costs of their actions or 
by stipulating what they can or should do, is necessary to 
deal with the commons situation.

Platt (1973) brought the commons situation to the 
attention of psychologists and social scientists and gave 
them a framework which can)be used to examine the situation.



He described the commons situation as one of three kinds of 
social traps. A social trap was defined as any "situation 
in society where men or organizations or whole societies get 
themselves started in some direction or some set of relation
ships that later prove to be unpleasant or lethal and that 
they see no easy way to back out of or avoid (page 641)."

According to Platt, the commons trap depends on the 
difference between the individual and short term reinforce
ments of behavior and the group and long term consequences 
of the individuals' collective behavior. The problem de
velops due to an excessive number of individuals behaving in 
their short term interests and, therefore, cannot be solved 
by a minority of individuals changing their behavior.

One of the main characteristics of social traps is 
that they lead to behavior patterns which are detrimental in 
the long run, but which the individuals cannot or do not 
change. Platt proposed six ways to avoid or break out of 
the "locked in" behavior patterns of social traps. They are 
characterized by the statements selected below:

1) Change the delay to convert long range consequences 
into more immediate ones;

2) Add counterreinforcers, such as social incentives or 
punishments, to encourage or discourage behaviors by 
their immediate reinforcement;

3) Change the nature of the long run consequences;
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4). Add reinforcements for competing behavior which will 

not lead to bad long run consequences;
5) Get outside help in changing the reinforcement pat

terns of locked in loops? and
6) Set up a superordinate authority to prevent entrap

ment (Platt, 1973, pages 649-651).

Theorists and researchers have used a variety of 
approaches to study the commons situation. They have de
veloped models (Anderson, 1977; Clark, 1977? Dawes, 1975? 
Muhsam, 1977? Schelling, 1973), examined case studies (Ander
son and Hill, 1977? Wilson, 1977), and performed field ex
periments (Weigel, Woolston, and Gendelman, 1977).
Simulation or experimental gaming is another approach to 
studying the commons situation which has been tried by a 
number of researchers (Dawes, McTavish, and Shaklee, 1977? 
Harper, 1977? Jerdee and Rosen, 1974?.Kelly and Grzelak,
1972? Kelly and. Stahelski, 1970? Meux, 1973? Rubenstein, 
Watzke, Doktor, and Dana, 1975? Stern,1976? Watzke, Dana, 
Doktor, and Rubenstein, 1972). Through experimental gaming 
a researcher can simulate various aspects of the commons 
situation and manipulate variables in order to examine their 
effects.

One problem with experimental gaming as a method of 
examining the commons situation is the difficulty in gener
alizing from a laboratory gaming situation to the real



world. However, simulation gaming is an inexpensive method 
of research which can allow one to explore how variables 
effect the commons situation. The results of these studies 
can help researchers to decide.what factors are important to 
the commons situation and which methods should be tried in 
field experiments. The actual test of the validity of simu
lation gaming is in the real world application of the re
sults .

One characteristic of all of the gaming studies on 
the commons situation is that the subjects were never working 
toward a specific goal. The subjects were instructed to do 
their best or obtain as many points as possible. In a single 
decision or one trial game, this is not a relevant issue. 
However, in the commons games where subjects deal with a 
changing environment over time, the goals Of the subjects 
become an important issue. In these games, the instructions 
to maximize the number of points one can obtain will lead to 
decisions which consider only the short term consequences. 
Because the maximizing principle allows them to decide on 
their moves without consideration of the future, subjects 
will not tend to plan their moves in advance. Locke (1968) 
has shown that groups working toward specific goals perform 
better than groups which are told to "do their best."

Although there are no studies on the relationship 
between goals and behavior in a commons situation, there has



been research done on work performance which relates to this 
issue. Locke (1968) in a series of studies on. individuals 
and groups found that performance was better under high goal 
conditions rather than low goals as long as the subjects 
accepted the experimenter's goals as realistic. Atkinson 
(19.68) found that performance was highest with moderate 
goals. Stedry and Kay (1966) and zander and Newcomb (1967) 
found that performance related to the perceived level of 
difficulty of the goals. High or challenging goals maximized 
performance, while easy and impossible goals lead to de
creased performance.

Due to the nature of the commons situation, it is 
difficult to say whether the studies on group performance 
will apply. There is a large difference between performance 
in a group work task and deciding whether to forgo short 
term or individual rewards for the long term or group inter
est.

Another issue which has not been directly investi
gated is the orientation which the participants have toward

. . • )
the commons situation. This issue Concerns the effect of 
changing the attitudes Of the participants without changing 
the payoff structure of the situation. Both Hardin (1968) 
and Schelling (1971) contend that persuasion or attempts at 
educating or changing the attitudes of people involved in a 
commons situation will not be successful in the long run.



Hardin.argues that this approach will be only partially suc
cessful in the short run and the violators will increase 
their demands on the commons thereby negating any positive 
effects. Schelling believes the minority of violators who 
are being reinforced for their activities will break the 
social contract established among the people who are comply
ing and reducing their demands on the commons. These pre
dictions are supported by studies by Rosenthal and Cofer 
(1948), Mints (1951), and Jerdee and Rosen (1974).

Although these theorists contend that the orientation 
variable will have little or no effect on the commons situa
tion, there are a number:of studies which suggest there 
should be a positive orientation effect. In a commons game 
experiment. Stern (1976) found that education on the long 
term effects of one's behavior had a positive effect on act
ing in the common interest. Lipsey (1977) reviewed a number 
of studies on the relationship between environmental knowl
edge and attitudes and environmentally responsible behavior, 
Although the evidence was ambiguous, there was a trend among 
the studies for a small positive correlation between atti
tudes and knowledge and behavior. Asch and Shore (1975) stud
ied the effects of environmental education on conservation 
behavior in elementary school students. The environmentally 
educated students enacted more conservation behavior and less 
destructive behavior than the control group.



The main purpose of the present study was to examine 
the effects of different goal conditions and orientations on 
behavior in a commons situation. Goal conditions were opera
tionally defined as the number of chips or points a single 
player must obtain in order to "win" a simulation commons 
game. It was hypothesized that the players would perform 
best in intermediate goal conditions, and that extreme 
goals, either low or high, would lead to lower performance.

The orientation variable was operationalized by pro
viding different simulations or contexts for the groups of 
players in the commons game. Half of the groups were told 
they should view themselves as individual ranchers using 
public grazing lands while the others were told they were a 
group of ranchers managing their jointly owned grazing 
lands,. It was hypothesized that the group/private orienta
tion would perform better than the individual/public orien
tation . The reason for this hypothesis relates to the 
differences between games and the real world situation. 
Although the orientation variable may have only a small 
effect in the real world, it will have a significant effect 
in a game situation because the gaming situation primarily 
examines short term effects, the number of participants in 
the situation is few, and the participants are directly able 
to monitor each other’s activities thereby supporting the 
social contract among them.
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The final variable examined in this study was the 

effect of experience which was operationalized by having the 
subjects play four games. Platt (1973) has noted that one 
of the main characteristics of the commons situation is the 
"locked in" behavior patterns which are formed and continue 
to be enacted by the participants. This observation leads 
to the conclusion there should be no experience effect? how
ever , this may not be true for experimental games examining 
the commons situation. First, the players.in a novel game 
situation do not have, established behavior patterns so they 
should change until those patterns are established. . Second, 
although the players may know the rules of the game, they 
may not understand the dynamics of the game until they have 
had some experience playing it. Therefore, it was hypothe
sized that the players would perform better with experience 
especially during the first few games.



METHOD

Subjects
The subjects in this experiment were one hundred and 

forty-four female students from an introductory psychology 
class at The University of Arizona, The subjects volunteered 
to play an experimental game for research participation 
credit. The subjects were placed in three-person groups and 
randomly assigned to an experimental condition.

Apparatus
The main instrument used in this experiment was a 

board game called the Commons Game. The playing board of the 
game had a matrix containing sixteen squares. . At the begin
ning of each game, the squares were covered by sixteen brown 
chips twelve of which were covered with green chips. The 
players were allowed to take between zero and five chips dur
ing a round. They made their decisions on how many chips to 
take during a round independently, and at the same time. The 
green chips were always removed from the board before the 
brown chips. At the end of every other round, all Of the 
brown chips remaining on the board were covered with green 
chips and one-half of the empty squares were covered with 
brown chips. (Therefore, the replenishment varied from eight 
to sixteen chips depending on the condition of the board).

11
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The game lasted ten rounds or until all of the chips had been 
removed from the board. At the end of the game, the board 
was replenished and the chips were equally divided among the 
players. The players were not allowed to talk to each other 
during the game. A copy of the rules of the game as they 
were presented to the subjects is included in Appendix A.

The other instrument used in this experiment was a 
questionnaire. It was designed to measure the attitudes of 
the subjects toward the game. A copy of the questionnaire 
is included in Appendix B.

Procedure
The subjects were randomly assigned to one of three

seats along one side of a table facing the game board and
the experimenter. They were told the followings

This study is being conducted as part of a joint effort 
between the Psychology Department and the Department of 
Renewable Natural Resources. In the United States, 
cattle ranching is big business. There are approxi
mately 109 million beef cattle in the United States- 
which are worth over 12.6 billion dollars. Each year, 
Americans consume over 18 billion pounds of beef. Un
fortunately, a variety of problems have depleted mil
lions of acres of range lands. Researchers from a variety 
of fields have been studying cattle ranching in order 
to insure an adequate supply of beef in the future.
The purpose of this study is to examine the decision 
making process of cattle ranchers by using a board 
game which simulates one aspect of their decisions.
You will be asked to play one practice game and then 
four regular games. For each game you win, your name 
will be recorded in our winners' book. When the en
tire research project is completed, one winner will 
be randomly selected and awarded a monetary prize.
The prize will be twenty-five dollars. The more
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games you win, the greater the chance you will have 
to win the twenty-five dollar prize. Although the 
game may appear to be difficult, you will be given 
all the information necessary to allow all three of 
you to win every game.

The subjects were then given a written copy of the 
rules of the game. The experimenter read the rules to the 
subjects and answered any questions concerning them. The 
experimenter then read to the subjects one of two descrip
tions of the relationship between the game and cattle ranch- 
, ing. The descriptions provided either an individual/public 
land orientation or a group/private land orientation. The 
individual/public orientation was the following:

In order to help you understand how the game relates 
to cattle ranching, you should try to view yourselves 
as ranchers who have access to federal grazing lands.
You each have a ten-year contract which allows you to 
raise as many cattle as you desire on the federal 
grazing lands. Although all three of you are using 
the same grazing lands, your ranching businesses and 
decisions about how to use the land are entirely in
dependent. Your problem is to use the grazing lands 
effectively in order to make a sufficient profit.
The more cattle you put on the government land, the 
more grass will be consumed. The chips on the board 
relate to the grass in the grazing lands: green
chips signify good pasture lands, brown chips are 
used pasture, and blank squares are pastures which 
have been consumed. Like the grass in a pasture, the 
chips regenerate over time or rounds. The rate of 
growth or regeneration is affected by the amount of 
use the land receives. The chips which you take from 
the board are a measure of both the amount of grass 
consumed and the number of cattle which have been 
raised on the. grazing lands. You should try to de
velop a strategy which will make your individual,use 
of the federal grazing lands profitable.

The subjects in the group/private orientation were 
told the following:
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In order to help you understand how the game relates 
to cattle ranchingyou should try to view yourselves 
as a group of ranchers who jointly own a grazing area. 
You have decided to jointly use this common grazing 
land for ten years and then decide whether your com
munal arrangement is profitable. All three of you 
are using the same grazing lands; however, you are 
making your management decisions separately. Your 
problem is to jointly manage your grazing lands in 
order to make a sufficient profit. . . .  You should 
try to develop a strategy to manage the use of your 
commonly owned lands so that all of you can make a 
profit.

The group played one practice game. Afterwards, the 
experimenter asked the subjects if they had any questions 
about the game and reminded them that they were not allowed 
to communicate with each other during the games. The groups 
then played four games which were used for the experiment.
If a rule was violated by a subject, the experimenter in
formed the subject of the rule she violated and the subject 
.made another move. When they were finished playing the 
games, the subjects were asked to complete a questionnaire.

The four levels of goals were operationally defined 
by varying the number of chips needed to win the game or 
make a profit. The winning score was set at either 20, 25, 
30, or 35. It should be noted that it was possible for all 
three players to obtain a score of 36 during a game. The 
winning score related to the number of chips an individual 
obtained during one game.

The groups of subjects were randomly assigned to one 
of the four goal conditions and one of the two orientations.
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They played all five games under the same experimental con
ditions .

An alpha level of £ < .05 was established a priori 
as a criterion for all of the statistical analyses of the 
data.



RESULTS

The main dependent variables in this study were the
total number of chips or points scored in a game and the num-

1ber of rounds in a game« These variables were analyzed 
separately in a mixed design with the orientation and goal 
conditions as independent measures and the series of games 
as the repeated measure. The ANOVA-45 program was used for 
the analysis of variance, SPSS was used to perform the Tukey 
BSD post hoc analyses and the linear trend analyses, and the 
omega squared statistic was calculated following the method 
outlined in Hays (1973). An alpha level of £ < .05 was 
used for the post hoc tests.

Table 1 shows the distribution of means for the total 
points variable. The orientation variable and the repeated 
measure were both significant, F (1, 40) = 5.37, £ < .05 and 
F (3, 120) = 2^94, £ < .05, respectively. The goal Condi-* 
tions variable was not significant.

1. The number of chips remaining on the board at 
the end of the game was recorded. The results of the analy
sis of this variable, however, are not reported here because 
over 80% of the scores were zero (Appendix C). Such extreme 
skew violates the assumption of normality underlying the 
analysis of variance and other normal statistical tests, so 
statistical analysis of this variable would be of question
able validity. An analysis is, nonetheless, presented in 
Appendix D and the results generally concur with those for 
the other two variables reported.

16



17

Table 1. Distribution of Means for the Total Points 
Variable.

Goal Conditions • _____ _
20 25 30 35 Total

Orientation
Individual 55.0 54 . 3 46.2 58.0 53.4
Group 65.5 71.0 51.7 70.8 64.8
Total 60.3 62.6 48.9 64.4

Repeated. Measure3, \
Game Number

1 2 3 4
54.9 59.3 61.4 60.6

aThe scores are collapsed across the orientation and goal 
cohditions factors.

The post hoc analysis showed the group/private ori
entation obtained significantly more points than the indi
vidual/public orientation. For the repeated measure, there 
were no significant differences among the games and no sig
nificant linear trend. The percentage of variance accounted 
for by each of the variables was as follows: The orienta
tion variable accounted for 6%, the goal conditions variable 
accounted for 4%, and the repeated measure accounted for 1%.
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Table 2 shows the distribution of means for the num

ber of rounds variable. Both the orientation variable and 
the repeated measure were significant, F (1, 40)= 4.46,
£ < .05 and F (3, 120) = 3.76, p < .05, respectively. The 
goal conditions variable was not significant. The post hoc 
analysis showed the game lasted for significantly more 
rounds under the group/private orientation than the indi
vidual/public orientation. For the repeated measure, there 
were no significant differences among the games, but there 
was a significant positive linear trend. The number of 
rounds in a game tended to increase with experience at play
ing the game. The orientation variable accounted for 5% of 
the variance, the goal conditions accounted for 6%, and the 
repeated measure accounted for 2%.

A measure of the variability among the sub jects * 
scores within each game was calculated by taking the differ
ence between the percent of chips obtained by the highest 
and lowest scoring subjects. Table 3 shows the distribution 
of means for this variability measure. This variable was 
analyzed in the same manner as the main dependent variables.

i
None of the main effects was significant, but there was a 
significant orientation by goal conditions interaction,
F (3, 40) = 3.86, £ < .05. The post hoc analysis found the 
only significant difference was that the group/private - 
thirty^five goal condition was more variable than the
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Table 2. Distribution of Means for the Number of Rounds in 

a Game Variable.
Goal Conditions

20 25 30 35 Total
Orientation

Individual 6.3 6.2 5.3 7.1 6.2
Group 7.0 8.0 5.9 9.0 7.5
Total 6.7 7.1 5.6 8.0 

Repeated Measurea
1 2 3 4
6.1 6.8 7.3 7.3

aThe scores are.collapsed across 
conditions factors.

the orientation and goal

Table 3. Distribution 
within a Game

of Means 
Variable

for the Subjects1
1 e

Variability

Goal Conditions
. 20 \. 25 30 35 Total

Orientation
Individual 12.9 9.5 9.7 8.4 10.1
Group 8.8 6.6 9.5 17.8 10.5
Total 10.8 8.1 9.6 12.2



20
group/private - twenty-five goal condition. The variability 
measure was not significantly correlated with either the 
total points variable, r = ~«04, or the number of rounds 
variable, r = •05.

The post experiment questionnaire had the subjects 
rate ten statements on a seven point scale. A low score 
indicated that the subject agreed with the statement. The 
results from the questionnaire were analyzed in a two factor 
(orientation and goal conditions) analysis of variance de
sign using SPSS. A Tukey HSD post hoc analysis with an 
alpha level of £ < .05 was performed on all significant F 
ratios using SPSS.

The first statement was, "I feel that I understand 
the dynamics of the game." The subjects tended to agree 
with this statement, M = 2.85, and there were no significant 
differences among the factors.

The second statement was, "I usually requested too 
many chips from the board." The subjects tended to disagree 
with this statement, M = 4.92, and there were no significant 
differences among the factors.

The third statement was, "The other players usually 
requested too many chips from the board." There was a sig
nificant orientation effect, F (1, 136) = 9.57, £ < .002.
The group/private orientation agreed with this Statement,
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M = 3.03, more than the individual/public orientation, M = 
3.95.

The fourth statement was, "I was motivated to win 
the game.” The subjects tended to agree with this statement, 
M = 2.72, and there were no significant differences among the 
factors.

The fifth statement was, "The group was motivated to 
win the game." The subjects tended to agree with this state
ment, M = 2.92, and there were no significant differences 
among the factors.

The sixth statement was, "The group was very competi
tive." There was a slight tendency to agree with this state
ment, M = 3.51, and there were no significant differences 
among the factors.

The seventh statement was, "The group was very co- 
operative." The Subject tended to agree with this statement, 
M - 2.90. There was a significant orientation by goal con
ditions interaction, F (3, 136) = 3.68, £ < .02. Table 4 
shows the distribution of means for this statement. A post 
hoc analysis found only one significant difference which was 
that the individual/public orientation disagreed more than 
the group/private orientation in the twenty-five goal condi
tion.

The eighth statement was, "The game was easy to win." 
Overall, the subjects tended to disagree with this statement,



22
Table 4. Distribution of Means for Question Seven; "The 

Group Was Very Cooperative."

Goal Cohditions
20 25 30 35 Total

Orientation
Individual 3.11 3.72 3,00 2.56 3.10
Group 2.89 1.67 2.78 3.50 2.71
Total 3.00 2.70 2.89 3.03 2.90

M = 4.97. Both the orientation and the goal conditions vari
ables were significant, F (1, 136) - 12.43, jd < .001 and F 
(3, 136) = 7.51, £ < .001, respectively. The Individual/ 
public orientation disagreed with the statement significantly 
more than the grOup/private orientation. For the goal con
ditions, the twenty goal agreed with the statement., signifi
cantly more than the thirty and thirty-five goals and the 
twenty-five goal agreed significantly more than the thirty 
goal. As the level of the goal condition increased, the 
subjects tended to decrease their agreement with the state
ment.

The ninth statement was, "Trying to win the game was 
challenging." The subjects tended to agree with this state
ment, M = 2.75, and the goal conditions variable was
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significant, F (3, 136) = 4.26, £ < .01. The post hoc analy
sis found the twenty goal agreed with the statement signifi
cantly less than the thirty and thirty-five goals. The 
general trend was for the subjects.to increase their agree
ment with this statement as the goal level increased.

The tenth statement was, "it was possible for all 
three players to win the game." Although the subjects tended 
to agree with this statement, M = 2.63, the goal conditions 
variable was significant, F (3, 136) - 9.98, p < .001, and 
the subjects in the thirty-five goal level did not agree with 
the statement. The post hoc analysis showed the twenty goal 
agreed with the statement significantly more than the thirty- 
five goal and the twenty-five goal agreed significantly more 
than the thirty and thirty-five goals.

The final question asked the subjects to estimate 
the optimal average request for chips per round. All of the 
groups* estimates were higher than the correct answer. The 
goal conditions variable was significant, F (3, 136) = 3.75, 
p < .013, and the post hoc test showed the twenty level to 
be significantly less than the thirty-five level. As the 
goal level increased, the amount of overestimation tended to 
increase.

An examination of possible experimenter bias was per
formed by comparing the results from each of the four experi
menters with each other using a multiple t-test approach.



Both the total points and the number of rounds variables 
were used. There were no significant differences among the 
experimenters.

In order to try to explain some of the results of
this study, the frequency distributions of the data were
examined• The distributions for the number of rounds vari
able , when divided into cells from the orientation and goal 
conditions variables, were bimodal in five of the eight 
cells. The second mode was at the highest possible score.
It was hypothesized that this second mode was caused by 
groups of winners who had near perfect scores on all four of 
their games.

The idea of special groups of winners was discussed 
during the debriefing of the research assistants. All of the 
research assistants were aware of special groups which per
formed very well, but were bored with the game.

The commons game and the commons dilemma is based on
the conflict between the individual and group interests. if 
all of the players act in the group interest, then there is 
no commons dilemma. In the real world, there are usually a 
large number of participants in a commons dilemma and the 
dilemma concerns economic matters which are important to the 
participants. . The probability that all of the participants 
will be acting in the common interest in the real world is 
low, and only a small minority is sufficient to create a
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commons dilemma. However, in the simulation game situation, 
there are only three participants and winning is not very 
important. This analysis raises the question of whether the 
winning groups were experiencing the commons dilemma, or are 
they artifacts of the gaming situation.

It was decided to perform an exploratory analysis of 
the winning groups and their effects upon the experiment. 
Winning groups were defined as those groups which averaged 
greater than ten rounds per game. (The maximum number of 
rounds in a game was ten, but groups were scored an eleven 
on this variable if there were chips remaining on the board 
after the game was over.) There were eight groups from a 
total of forty-eight groups which met this criteria? six of 
those groups scored eleven On every game.

In order to determine whether the winning groups 
viewed the game differently than the regular groups, t-tests 
with separate variance estimates were calculated using SPSS 
On the questionnaire. The winners significantly differed 
from the regular groups on five of the eleven questionnaire 
items. The winners were less motivated to win the game, 
t (28.7) = -2.24, £ < .033, less competitive, t (31.5) = 
-2.80, £ < .009, more cooperative, t (42,5) = 2.06, p'< .046, 
found the game easier to win, t (30.5) = -7.12, £ < .001, 
and did not feel the game was as challenging, t (29.3) = 
-3.90, £ < .001, as the regular groups.
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T-tests were also used to compare the winners and 

regular groups with regard to the main dependent variables. 
Winners scored significantly higher in the number of rounds 
variable, t (167.6) - -20.64, £ < .001, and the total points 
variable, t (44.0) f -14.73, £ < .001, than the regular 
groups. There was no difference between the winners and the 
regular groups with regard to the subjects' variability 
measure.

The distribution of the winning groups relative to 
the independent variables and experimenters was examined 
using a chi square analysis- There were no significant .dif
ferences related to the goal conditions variable or experi
menters. However, the orientation variable was significant, 
2X (1) =5.40, £ < .05. Seven of the eight winning groups

were in the group/private orientation.
Because of the significant orientation effect, an 

analysis of variance was calculated on the remaining data 
without the winning groups. The method used for calculating 
the unequal cells analysis of variance was the method of 
unweighted means outlined by Myers (1972) . The post hoc 
analysis used the Tukey HSD method outlined in Myers (1972) 
with a £ < .05 significance level.

Table 5 contains the distribution of means for the 
total points variable. The orientation Variable was not 
significant; however, both the goal conditions variable and
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Table 5. Distribution Means for the Total Points Variable 

without thb Winning Groups.

Goal Conditions
20 25 30 35 Total

Orientation
Individual 46.6 54,3 46.2 58.0 51.5
Group 49.3 54.4 51.6 61.2 53.4
Total 47.8 54.3 48.9 59.1

Repeated Measure3 
Game Number

1 2 3 4
47.2 52.7 54.9 54.5

aThe scores are collapsed across the orientation and goal 
conditions factors.

the repeated measure were significant, F (3, 32) =4.05, £
< .025 and F (3, 96) = 2.91, £ < .05, respectively. The post 
hoc analysis of the goal conditions found the twenty level to 
be significantly less than the twenty-five and thirty-five 
levels, and the thirty level to be significantly less than 
the twenty-five and thirty-five levels. The post hoc analy
sis of the repeated measure found the first game to be sig
nificantly less than all of the other games. The goal 
conditions accounted for 8% of the variance, the repeated
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measure accounted for 3%, and the orientation variable ac
counted for less than 1%.

Table 6 contains the distribution of means for the 
number of rounds variable. The results of the analysis of 
variance were the same. The orientation variable was not 
significant while the goal conditions and the repeated mea
sure were significant, F (3, 32) = 3.91, £ < .025 and F (3, 
96) = 3.67, £ < .025, respectively. The post hoc analysis 
of the goal conditions found the twenty level to be signifi
cantly less than the twenty-five and thirty-five levels, and 
the thirty level was significantly less than the thirty-five 
level. The post hoc analysis of the repeated measure found 
the first game to be significantly less than the other three 
games. The goal conditions accounted for 7% of the variance, 
the repeated measure accounted for 4%, and the orientation 
variable accounted for less than 1%.

The analysis of variance procedure for unequal cells 
outlined in Myers (197 2) is somewhat controversial. A more 
conservative procedure was also performed. With the winning 
groups excluded, the smallest cell contained three groups. 
Groups were randomly deleted from the data so that there 
were three groups in each cell. An analysis of variance was 
calculated using ANOVA-45 on this revised set of data. This 
process was repeated four times, with a different random
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Table 6, Distribution of Means for the Number of Rounds in 

a Game Variable without the Winning Groups.

. " Goal Cdhditions
20 25 . 30 35 Total

Orientation
Individual 4.9 6.2 5.2
Group . 5.7 6.6 5.9
Total 5.2 6.4 5.6

Repeated Measure3 
Game Number

1 2 3 4
5.1 6.0 6.6 6.5

aThe scores are collapsed across the orientation and goal 
conditions factors.

deletion each time, and the mean squares were averaged for 
the calculations of the F ratios.

For the total points variable, the goal conditions 
variable was significant, F (3, 32) = 3.35, £ < .05, while 
the orientation Variable and the repeated measure were not 
significant. The goal conditions variable accounted for 9% 
of the variance and both the orientation variable and the 
repeated measure accounted for less than 1%.

7.1 5.9
7.5 6.3
7.2 6.1
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For the number of rounds variable, the orientation 

variable and the repeated measure were not significant.
Given the eonservativeness of the procedure, the goal con
ditions variable could be considered significant, F (3, 32) 
2.82, £ < .10. The goal conditions accounted for 7% of the 
variance while the orientation variable and the repeated 
measure accounted for less than 1%.



DISCUSSION

Due to the importance of the post hoc analysis of the 
winning groups and its effect on the initial results, any 
conclusions which can be drawn from this experiment must be 
considered to be tentative. The confusion and contradictions 
which the post hoc analysis unearthed show some of the prob
lems which are encountered when trying to generalize from 
laboratory gaming situations to the real world commons situ
ations. It is difficult to determine which results are pri
marily a function of the gaming situation rather than 
reflecting the dynamics of the commons situation. Besides 
these problems, the large number of statistical tests in
cluded in the post hoc analysis of the winning groups 
increases the chances of obtaining spurious findings due to 
alpha slippage.

The initial data analysis of the main dependent vari
ables supported the hypotheses'about the orientation and 
experience variables, but did not support the hypothesis 
about the goal conditions variable. Although the goal condi
tions variable was not significant, it accounted for as much 
of the variance as the orientation variable and more than the 
experience variable.

The results of the questionnaire did not provide much 
of an explanation of the activities occurring within the

31
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games. Overall, the questionnaire showed the subjects to be 
more affected by the goal conditions variable than the ori
entation variable. As the goal level increased, the subjects 
felt the game became more difficult, more challenging, less 
possible to win, and required a larger request for chips per 
round.

The subjects' variability measure was not directly 
related to the groups' performance ox the independent vari
ables. The significant goal by orientation interaction can 
best be described as an irrelevant finding because it was 
not hypothesized and has no plausible post hoc explanation.
On the questionnaire, there was a similar interaction on the 
cooperativeness question, but no interaction on the competi
tiveness question. It is impossible to say whether these 
findings are due.to the operational definition Of the vari
ability measure or to its relationship to competitiveness 
and the commons situation.

In order to explain the results of the analysis of 
the independent variables, the data were examined and the 
presence of groups which continually won and had little dif
ficulty with the game was noted. It was hypothesized that - 
these winning groups were not experiencing the commons situa
tion because they had managed to avoid the individual versus 
group conflicts of the commons. The questionnaire supported 
this idea by showing the winning groups to be less motivated
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and less competitive. The presence of these winning groups 
is probably due to the gaming situation rather than to the 
commons situation. If this is correct, then the analysis of 
the data without the winning groups should better reflect 
the nature of the commons situation. The differences be
tween the two analyses should show some of the differences 
between commons games and the real world common situation 
they attempt to simulate.

The analysis of the data without the winning groups 
found the goal conditions and experience variables to be sig
nificant while the orientation variable was not significant. 
Of the three independent variables, the goal conditions ac
counted for mo.st of the variance and the orientation variable 
accounted for almost none of the variance.

The goal conditions variable appears to be a relevant 
and important variable to the commons situation because it 
accounted for a relatively important percentage of the vari
ance in both of the analyses. The effect of this variable 
was diminished in the initial analysis because the winning 
groups were not affected by the level of the goal conditions. 
Although the variable had an effect on the other groups' 
behavior, the effect was not as hypothesized. There was a 
tendency for the players to work together and perform better 
as the goal level increased. (This ignores the significantly 
lower scores in the thirty goal level for which there is no
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plausible reason.) The hypothesis predicted that the high 
goal level would be perceived as impossible by some of the 
players which would lead to poorer performance. Perhaps if 
a higher goal level had been included in this study which 
was impossible for all three players to obtain, then the 
curvelinear trend which was hypothesized may have occurred.

The orientation variable demonstrated the hypothe
sized relationship only when the winning groups were included 
with the data. The orientation effect seemed to occur only 
when all of the players were affected by it and acted to
gether. It appears that the orientation variable is rele
vant in the gaming situation, but would probably not have an 
effect in the real world commons situation. It was signifi
cant in the gaming situation because the groups were small 
and the reward for winning was relatively minor. As Hardin 
(1968) and Schelling (1971) have noted, the orientation ef
fect would probably not occur in the real world commons 
situation because it requires all of the participants to 
comply in order to be effective. This effect would probably 
not occur in experimental gaming situations if the size of 
the groups was larger and the incentive for winning was 
greater. \

The experience variable was significant and in the 
hypothesized direction in both of the analyses. However, in 
the initial analysis there was a significant linear trend
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while in the second analysis the first game was significantly 
lower than the other three games. It seems as if the prac
tice game and the first game were learning experiences for 
most of the players and only after that did they begin to 
develop the behavior patterns which are characteristic of 
people involved in a commons situation.

One of the main conclusions which should be drawn 
from this study is that one has to be careful when trying to 
generalize from experimental commons games to the real world 
commons situation. The gaming situation is a relatively in
expensive and convenient way to test hypotheses about how 
variables relate to the commons situation, but any conclu
sions must be considered tentative until they are tested in 
the real world commons situations.

This study also points out some factors which are 
important in the design of commons games experiments. The 
players should work toward goals, rather than being told to 
do their best, because this encourages them to plan and 
think about their moves. The use of a repeated measure de- 
'sign is valuable because it tells the experimenter whether 
the players are having difficulty understanding the game and 
allows one to examine the development of behavior patterns 
which are characteristic of behavior in a commons situation. 
Commons games should be played with as many players as pos
sible in order to avoid small group effects which may not



generalize to larger groups. Finally, the games should use 
as valuable a reward as possible in order to decrease the 
cohesive effect of small groups which larger groups do not 
have and to make the commons game more similar to the real 
world commons situations„



APPENDIX A 

RULES OF THE COMMONS GAME

Goal
The winner or winners of the game are those players 

who make a profit. A profit is defined as obtaining thifty- 
five (35) or more chips during the game.

Play
1) At the beginning of each round, the players write on 

their scorecards the number of chips they want to 
take from the board during a round.

2) A player may decide to take 0, 1, 2, 3, 4, or 5 
chips during a round.

3) When all of the players have made their decisions, 
they will take the chips they have requested from 
the board and the round is over.

Rules
1) At the end of every two rounds, more chips will be 

added to the board:
a) All Of the brown chips remaining on the 

board will be covered by green chips, and
b) One-half of the empty squares on the board 

will be covered with brown chips.
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2) The game is over when ten rounds have been completed 

or when there are no chips remaining on the board.
3) At the end of the last round, there will be a final 

allotment of chips to the board and the number of 
chips remaining on the boards will be equally divided 
among the players.

4) Green chips will always be removed from the board 
before brown chips.

5) Players are not allowed to talk to each other during 
the game.



APPENDIX B

POST-GAME QUESTIONNAIRE

Please indicate for each of the following sentences 
whether you agree or disagree and how much. Do this by 
circling the appropriate number each sentence.

1) I feel that I understand the dynamics of the game.
2 3 4 51

agree
6 7

disagree
2) I usually requested too many chips from the board. 

2 3 4. 51
agree

6 7
disagree

3) The other players usually requested too many chips
from the board.
1 2 3 4 5 ■: 6 7

agree . disagree
4) I was motivated to win the game.

1 2 3 4 5 6 7
agree disagree

5) The group was motivated to win the game.
1 2 3 4 5 6 7

agree disagree
6) The group was very competitive.

I ■
1 2 3 4 5 6 7

agree disagree
7) The group was very cooperative.

1 2 3 4 5 6 7
agree disagree

39
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8) The game was easy to win.

1 2 3 4" 5 6 7
agree disagree

9) Trying to win the game was challenging.
1 2 3 4 5 6 7

agree disagree
10) It was possible for all three players to win the 

game.
1 2 3 4 5 6 7

agree disagree
ID What is the average number of chips that all three 

players should take each round in order for all of 
them to win the game?
% 1 lh 2 2h 3 3h 4 4% 5



APPENDIX C 

DATA FOR THE MAIN DEPENDENT VARIABLES

41



42

Data.for the Total Points Variable
Individual Orientation

Goal Conditions
Game Number 20

50
42
49
82
38
37

25
37
62
40
78
68
28

30
38
59
38 
41
39 
28

35
40
84
67
40
49
40

37
62
47
89
42
61

38
48
50
54
37
61

39
49
36
59
46
38

39
76
76
59
81
50

55
43
53

101
40
42

57
51
85
70
66

62
48
38
57
65
42

39
51
47
76
65
58

61
44
47
96
50
51

46
51
67
75
55
30

51
47
40
56
53
40

38
62
73
56
73
54
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Data for the Total Points Variable
Group Orientation

Game Number _______ 20
1 28

100
48

105
52
41

2 75
105 
36

106 
38 ' 
41

3 54
99
40

105
55
56

4 71
105
38
80
38
57

Goal Conditions
25 . 30 35

103 64 49
50 28 93
40 28 82
29 40 81

103 40 55
39 73 91

106 53 74
64 53 98
62 38 59
39 51 76

101 66 60
55 49 68

104 61 70
54 70 102
54 41 74
86 43 67

100 50 41
48 60 53

102 56 62
67 53 97
29 49 72
87 41 64

105 81 64
78 52 47
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Data for the Number of Rounds Variable
Individual Orientation

Goal Conditions
Game Number 20

7
4
6

11
3
3

25
3
8
3

10
9
2

30

3
4 
3 
2

35
4

10
9
4
5 
4

3 
7 
6

11
4 
6

4 
6.

5
6 
3 
7

4
6
3 
7 
6
4

9
11
7
9
6

8
4
8

11
4

7
5

10
9
9

7 
6 
4
8 

9 
4

5
5

11
9
8

10
4
5 

11
5
6

6
10
8
7
2

6
6
4
7
7
4

4
7

11
7
11
6
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Data for the Number 
Group Orientation

Game Number 20
1 2

11
5

11
5 
4

2 10
11
3

11
3
4

3 6
11
4
11
7
6

4 9
11

’ 4
11 
3 
6

of Rounds Variable

Goal Conditions 
25 30 35
11 8 6
6 2 11
4 2 11
2 4 11

11 . 3 7
4 10 11

11 6 9
9 7 11
8 4 8
4 6 11

11 8 7
7 5 8

11 7 10
7 11 11
7 4 11

10 4 9
11 6 4
5 7 6

11 6 8
9 7 11
2 5 11

10 4 9
11 10 9
11 6 5
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Individual

Data for Chips on the Board at the
End of the 

Orientation
Game. .Variable

Goal Conditions
Game Number 20 25 30 35

1 0 0 0 0
0 0 0 0
0 0 0 0
1 0 0 0
0 0 0 0
0 0 0 0

2 0 0 . 0 0
0 0 0 0
0 0 0 1

. 5 0 0 0
0 0 0 0
0 0 0 0

3 0 0 0 0
0 0 0 0
0 0 0 0
12 0 0 2
0 0 0 0
0 0 0 0

4 0 0 0 0
0 0 0 0
0 0 0 1

10 0 0 0
0 0 0 1
0 0 0 0
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Data for Chips on the Board at the 

End of the Game Variable
Group Orientation

Goal Conditions ____ '
Game Number 20 ' 25 30 . 35

0 11 0 0
12 0 0 7
0 0 0 2

15 0 0 6
0 9 0 0
0 0 0 3

0 16 0 0
15 0 0 8
0 0 CM 0

15 0 0 1
0 12 0 0
0 0 0 0

0 16 0 0
15 0 1 12
0 0 0 2

15 0 0 0
0 11 0 0
0 0 0 0

0 15 0 0
14 0 0 12
0 0 0 1
6 0 0 0
0 13 0 0
0 0 0 0



APPENDIX D

ANALYSIS OF THE CHIPS REMAINING ON THE BOARD 
AT THE END OF THE GAME VARIABLE

Although the chips remaining on the hoard at the end 
of the game variable violates the assumption of normality 
underlying most statistical tests because 80% of the scores 
were zero, a statistical analysis of this variable was per
formed in order to determine how it related to the other two 
dependent variables in this study. All three of the depen
dent variables were significantly correlated with each other, 
p < .01. The total points and number of rounds variables 
were highly correlated, r = .93, while the chips remaining 
on the board variable showed a moderate correlation with the 
other two dependent variables, r = .77 and r = .56, respec
tively.

The chips remaining on the board variable was ana
lyzed in a mixed design with the orientation and goal condi
tions as independent measures and the series of game as the 
repeated measure using the ANOVA-45 program. The orienta
tion variable was significant, F (1, 40) = 4.92, p < .05.
The goal conditions and repeated measure variables were not 
significant.

48
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The dependent, variables were used to determine 

whether the winning groups significantly differed from the 
regular groups. For the chips remaining on the board vari
able, the winners scored significantly higher than the regu
lar groups, t (31.04) = -9.02, |> < .001. When the winning 
groups' scores were removed from the data, 97% of the scores 
were zero. No further analyses were performed.

Overall, the results of the analysis of this vari
able were either not significant or the same as the results 
of the other two dependent variables.
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