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Abstract 

Resources we use every day such as air and water are public resources so we are all 

active participants in the commons. A commons dilemma is a situation in which an 

individual has a choice between boosting personal gain and prolonging the common 

resource for the good of the commons and all who share it. Commons dilemma research 

is thus extremely relevant to the well-being of the natural environment. Participating in 

socially and ecologically responsible behavior involves costs. Individuals are often 

confronted with inconveniences when it comes to choosing to act in an environmentally-

friendly manner. The present study examines the effect of time and money cost on 

cooperation decisions in traditional and reverse commons dilemmas. The reverse 

commons dilemma features a polluting scenario, and is designed to examine how 

individuals respond to limited disposal rather than resource withdrawal. Previous 

research using a different paradigm has shown that money and time cost might not be 

valued in quite the same way. The results of the present study indicated an interaction 

between cost type (money vs. time) and dilemma type (traditional vs. reverse commons 

dilemma): The most cooperation was observed for time cost in the reverse commons 

dilemma task. These findings suggest that individuals may be more willing to devote time 

than money in keeping a resource un-polluted.   

 Keywords: commons dilemma, reverse commons dilemma, time, money   
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EXPLORING THE EFFECTS OF TIME AND MONEY PRESSURES ON 

ENVIRONMENTALLY RESPONSIBLE BEHAVIOR WITHIN A GROUP 

RESOURCE CONSERVATION CONTEXT 

1. Introduction 

Specific types of environmental destruction are a product of the conflict between 

individual short-term gain and the collective long-term good. This is especially a problem 

when sharing common resources.  The action of an individual pursuing a good selfishly, 

without consideration of others, inexorably results in depletion of the common good with 

disastrous consequences in the long run. Given current environmental conditions, it is 

vital to understand such conflicts between individual and collective well-being.  

The term ‘commons’ can refer to many types of resources that we share with 

other individuals, such as water, food, mineral resources, and even the air that we breathe 

(Stern, 1976). We are all a part of a commons in one way or another. The term 

‘commons’ originally referred to open grassy areas still existing in some New England 

towns where livestock owners could graze their animals (Edney, 1980). The resource, in 

this instance grass, is jointly held by all the farmers and as long as consumption does not 

exceed regeneration rates, the system works. However, addition of animals beyond a 

certain point can cause lasting damage to the resource itself.  

When the number of individuals relying on a common pool of resources arrives at 

a point at which collective demand exceeds the supply, the pool longevity is threatened. 

The individual rate of consumption is now sufficient to threaten future functioning of the 

pool. The dilemma the individuals face becomes a choice between reducing individual 

rates of consumption thereby sacrificing desires, or continuing consumption at the same 
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rate thereby risking the entire common pool. Edney (1980) noted that there are two 

possible reasons for overconsumption: overconsumption occurs because there are too 

many individuals using the same pool, or because each individual is using it too quickly. 

Edney concluded that, most often, it is a combination of the two.  

When encountering a commons dilemma, each herdsman asks the question “What 

is the utility to myself of adding an extra animal to my herd?” (Hardin, 2009). Utility 

carries a positive and a negative component. The positive component is the addition of an 

animal which, when sold, results in profits solely to the herdsman. The negative aspect is 

the overgrazing of the common land as a function of adding one more animal. The 

downfall, for the group of herdsmen, is the consequences of overgrazing. When this 

occurs, everyone is harmed, including the herdsman making the decision.  

The herdsman example demonstrates how gain in a commons dilemma is awarded 

to the individual, whereas cost is shared among the entire group. The gain/cost evaluation 

highlights the idea of economic rationality, wherein each person is locked into a system 

that compels him or her to increase his or her herd without a limit in a world that is 

ultimately finite. Based on the ever-increasing-gain mindset, each individual benefits 

from his or her ability to deny the truth of the consequences. This decision ultimately 

results in a situation in which the society as a whole, of which he or she is part, suffers. 

As Upton Sinclair (1935) noted, “It is difficult to get a man to understand something, 

when his salary depends upon his not understanding it!” (p. 109).  

Stern (1976) argued that the commons dilemma can be escaped if people can be 

induced to base their actions on long-term rather than short-term rationality. Kollock 

(1998) noted that there is only one outcome in commons dilemmas in which everyone is 
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better off: individuals sacrifice some personal gain and reduce personal consumption of 

the resource. Exercising restraint prolongs the resource for the common good. If no one 

has an incentive to change their behavior, the resource is exhausted, as is too often the 

case in many commons dilemmas. In effect, most individuals tend to be very short-

sighted as evidenced by their behavior. 

Shmuck and Vlek (2003) noted that individuals tend to be shortsighted because 

they mostly survive in the here and now. Therefore, individuals generally tend to 

underestimate long-term risks of self-interested behavior. Shmuck and Vlek provided 

several reasons for overconsumption, such as economic interests, strong technological 

optimism, nature exploitative attitudes, and/or perceived lack of societal control over 

environmental sustainability. Other factors influencing overconsumption are perceived 

individual anonymity, diffusion of the harm among all of the participants, and perceived 

inability to impact other members’ choices (Kollock, 1998). Alisson and Messick (1985) 

found an interesting solution to the problem; they found that in some cases simply having 

resource management experience may override these beliefs and prolong the life of a 

shared resource.   

1.2 Commons Dilemma Judgments 

Van Hiel, Vanneste and De Cremer (2008) examined individuals’ perceptions of 

other participants in a commons dilemma task. They found that, while making personal 

choices, individuals actively referenced and judged other members’ choices. Individuals 

attributed pro-social or anti-social characteristics to other members depending on choices 

(cooperative or uncooperative). Individuals who were classified as uncooperative were 

rated lower on pro-social orientation and were attributed higher levels of ignorance. 
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Uncooperative players were also judged to have more fear. Furthermore, Gifford and 

Hine (1997b) found that judgments of others were often based on an individual’s own 

intentions: Harvesters who intended to maximize their harvests (i.e., non-cooperators) 

expected a greater number of others to make the same choice to maximize their harvests 

than harvesters intending to conserve the resource (i.e., cooperators). They also found a 

fundamental attribution error whereby, after the task, participants attributed actions of 

others more to personal than to situational causes, regardless of personal or group 

outcomes. Therefore, both expectations of others’ actions and personal intentions have an 

effect on self/other perceptions in commons dilemmas.   

In a related experiment, Hine and Gifford (1997) used grounded theory to 

examine how players rationalized their harvesting decisions based on the behaviors they 

observed in other players. Grounded theory analysis allowed examination of participant 

judgments on trial-by-trial basis. In this study, participants harvested from a resource 

pool shared by two other participants over 10 trials. The other two other players were, 

unbeknownst to the participants, simulated. As the participants progressed through the 

trials, they verbalized their thoughts about their own harvest decisions.  Two simulated 

players were programmed to carry out opposing behaviors. One player consistently 

under-harvested and the other over-harvested.  The qualitative analysis of participants’ 

harvests suggested a pattern of four different harvest behaviors (1) those who decreased 

their harvesting as pool size declined, (2) those who consistently overharvested, (3) those 

who initially cooperated but increased harvesting as the resource declined, and (4) those 

who did not conform to any of the patterns. Participants indicated that they constantly 

monitored the pool size and others’ behaviors. They developed expectancies about others, 
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simulated possible outcomes and even attempted to influence others’ harvest choices 

through their own harvests.  As a concluding remark, Hine and Gifford noted that when 

designing a commons dilemma task simulation, two aspects of the decision making 

process should be targeted: increasing the likelihood that harvesters will formulate and 

adapt cooperative harvest goals and ensuring that harvesters are able to develop and 

implement effective action strategies to achieve those goals.   

1.3 Other Factors Influencing Harvest Choices 

In commons dilemmas the larger the commons sharing group, the less impact the 

individual believes his/her choice will make on the collective outcome. As a member of a 

large sharing group, individuals are likely to adopt a lower perceived risk associated with 

the self-interested behavior (Brewer & Kramer, 1986). Brewer and Kramer (1986) noted 

that whether individuals respond pro-socially in a commons dilemma (i.e., harvest only 

their share) may also depend on whether they perceive themselves as single and 

autonomous or consider themselves a member of the larger group. Identifying oneself as 

an individual or as part of an aggregate impacts harvesting behavior. Therefore some 

factors influencing harvest choices are group size and self perception.  

The type of information conveyed about the resource availability also has an 

effect on harvest choices. Brucks and Mosler (2011) examined the relevance of 

information about the resource under high ecological uncertainty, the importance of 

information about the resource when the resource is declining and causal attributions or 

blaming of declining resource on other individuals versus ‘natural causes’. They found 

that: participants found information about resource availability increasingly relevant as 

the resource declined; the importance of resource availability increased with higher 
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ecological uncertainty; and participants who blamed other individuals for the declining 

resource found information about others’ actions more relevant. The resultant harvesting 

behaviors reflected the trends seen in information importance; participants harvested less 

as the resource declined; participants harvested less when there was higher ecological 

uncertainty; and finally those who attributed the declining resource to the behavior of 

other individuals tended to emulate others’ harvesting behavior.  

The type of incentive can also impact harvesting behavior. Stern (1976) used a 

four-person commons dilemma modeled on a car pool. The type of incentive (negative or 

positive) was manipulated and an educational excerpt describing the negative 

consequences of depletion of the resource was presented at the beginning of the task. 

Fuel depletion or price increases were presented as negative incentives, and the presence 

of an additional rule (i.e., if more players choose the car pool method, gas prices would 

decrease) was presented as the positive incentive. Findings indicated that positive 

incentives for conservation had no effect on the frequency of conservation. Negative 

incentives (higher gas prices or smaller gas rations) increased conservation, and 

educational excerpts had a very small effect. Therefore, the nature of the incentive for 

cooperation, specifically the negative incentive, had a more readily observed effect (also, 

see Sasaki, Brannstorm, & Sigmund, 2011).  Brijulin, Smith and Bell (2001) found that 

when monetary rewards are involved, harvesters tend to become more competitive and 

self interested. In effect they also perceive other players as competitors. Therefore 

incentive type may influence perceptions of self in relation to others, which may in turn 

affect behavior patterns.  
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When making harvest choices, individuals are affected by self-other 

perceptions/judgments and external factors related to sharing and resource availability. 

As reviewed above, participants tend to judge others in the task based on personal 

intentions (Van Hiel et al., 2008). Expectations of others’ choices also have an effect on 

self-other perceptions (Gifford & Hine, 1997b). Finally individuals monitor others’ 

behaviors, develop expectancies and attempt to influence others with their behavior (Hine 

& Gifford, 1997). When part of a larger sharing group, individuals tend to think that their 

choices do not make as much of an impact, which in turn leads to uncooperative 

behavior. In addition to this, perceiving themselves as a part of the group rather than as 

independent individuals also affects harvesting behavior (Brewer & Kramer, 1986).  

The type of information conveyed about the resource availability has an effect, whereby 

high ecological uncertainty prompts more cooperative behavior (Brucks & Mosler, 2011). 

Positive or negative incentives also impact harvesting behavior, with negative incentives 

having more impact on cooperative behavior (Stern, 1976).  Finally, monetary incentives 

produce more competitive behavior, and perception of other players as competitors 

(Brijulin, Smith, & Bell, 2001). No previous studies have examined whether time benefits 

or costs can influence individual cooperation with a limited resource in a similar manner 

to money. Also no prior studies have utilized a reverse-commons scenario whereby 

unwanted material is discarded in a desirable commons.  

1.4 Traditional vs. Reverse Commons Dilemma 

Gifford and Hine (1997) noted that some commons operate in a reverse manner, 

in that an undesired material is cast into the desirable commons thereby degrading it. 

Examples for this include garbage disposal, air pollution, and degradation of water 
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quality. In this instance the commons are harmed if individuals deposit too much of the 

unwanted pollutants. The framing of resource depletion in terms of pollution may 

uncover potential differences in how individuals view resource degradation as opposed to 

resource consumption.  

 In a traditional commons dilemma individuals extract a certain desirable resource 

from a shared and limited common area. In a reverse commons dilemma individuals 

benefit from depositing or discarding unwanted material in a desirable commons thereby 

degrading it. In this instance they are in need of space or capacity to accomplish their 

goal. This available space/capacity is also shared with other parties who possess the same 

goal. There is a possibility that individuals may utilize different mind frames or 

approaches for extracting desirable materials versus depositing undesirable material. The 

traditional and reverse commons dilemmas represent different mind frames and tasks that 

may not be perceived in the same manner; therefore it is important to examine harvesting 

behavior with both types of dilemma tasks. 

1.5 Money vs. Time Costs 

In real world commons dilemmas, much like the simulated experimental ones, 

individuals are confronted with either personal cost associated with cooperative behaviors 

or disinterested sharing of resources. Furthermore, ‘commons’ include resources other 

than economic goods, such as the global air and water quality, which can also be 

‘regenerated’ provided ecological filtering systems are intact and sufficient for the 

demand.  In considering this wider notion of commons, costs to the individual may not be 

limited to money, but may also encompass increased time associated with conservation 

behaviors. For example, when choosing to recycle old electronics, an individual is 
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presented with a choice between discarding the electronics in the nearest garbage bin, 

which requires little to no time, or transporting these electronics to the recycling plant to 

be melted and re-used. Choosing to recycle, while remaining protective of resource 

commons, may require both time to physically take old electronics to a recycling plant 

and money for fuel to transport them across the city. 

Commons dilemma research has not examined whether time costs influence 

cooperative behavior in a similar manner as money, but there is some evidence that the 

two types of cost are not perceived in the same manner. Specifically, research involving 

escalation of commitment associated with prior investments indicates that the two do not 

have the same influence on decisions (Cunha & Calideraro, 2009).  

Staw (1976) found that individuals violate rationality by allowing non-

recoverable investments (sunk costs) to influence their decisions. This effect has been 

demonstrated in financial investments, but has also been hypothesized to extend to any 

type of effort. For example, assume that an individual puts effort into learning about 

potential health plans and sets his/her mind on a single option. The individual then 

receives information about a better plan than he/she intended to get. If the individual 

translates the amount of effort put into research in choosing a plan into a monetary 

equivalent, the individual is likely to stick with the initial plan rather than making the 

rational decision to choose the better plan (Cunha & Caldiedaro, 2009).  

It has been demonstrated that it is easier for individuals to track behavioral 

investments when these investments have been translated into a monetary equivalent 

because money can be considered a quantitative measure of behavior, so quantifying 

behavior in this way would reduce demands on limited attention and memory capacities 
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(Cunha & Caldiedaro, 2009; DeVoe & Pfeffer; 2007; Soman, 2001). The process by 

which individuals track and weigh investments has been referred to as a ‘mental 

accounting process’. One indication that this mental accounting process has been utilized 

is the presence of sunk-cost effects. Sunk-cost effects occur when individuals perceive 

the account as being ‘in the red’ (i.e., a loss), and escalate their commitment to close it in 

‘the black’ (i.e., a profit; Cunha & Caldieraro, 2009). When effort is translated into a 

monetary equivalent, individuals more easily perceive the account as being ‘in the red’ 

and thus escalate commitment to close it in the black.    

However, without the link to monetary values, mental account tracking is less 

efficient, and sunk cost effects are not observed. This suggests that time and money may 

not be accounted in the same manner. Cunha and Caldiedaro (2009) found that when 

effort without the monetary link is evaluated, no escalation of commitment as a function 

of lesser and greater effort was observed. This finding demonstrates that money and time 

costs might not be perceived in a similar manner (see also Devoe & Pfeffer, 2006, 2007).  

1.6 Motivation and Values 

Sheldon and McGregor (2000) examined the effect of extrinsic value motivation 

and personal profit in commons dilemmas. They found that individuals who were more 

extrinsically-oriented (i.e., tended to value money) harvested more than intrinsically-

oriented individuals (i.e., those who value community). These findings show that 

individuals’ values may predispose them to view a commons dilemma task differently 

depending on differences in values and motivation. Other studies have shown that 

individuals who score high on a Social Value Orientation Scale (SVO), indicating that 

they more highly value group benefit and cooperation, tend to behave more cooperatively 
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in commons dilemmas (Van Lange, Otten, De Bruin, & Joireman, 1997). Individual 

social valuing could influence the types of behaviors observed in commons dilemmas.  

2. Present Study 

In the natural environment, some of the most important shared commons such as 

air and water require more time than money to conserve. Therefore it is important to 

compare commons dilemma behavior with both types of cost. The goal of the present 

study is to compare the effect of two different costs (time and money) on pro-social 

behavior in a context of both traditional and reverse commons dilemmas. The study uses 

both a pollution-based scenario (reverse commons dilemma task) and a depletion-based 

scenario (traditional commons dilemma task). In both tasks, participants are presented 

with a choice between cooperation at a personal expense or sacrificing gain to prolong 

the availability of the resource for everyone involved.  

In both commons dilemmas, participants were presented with a scenario in which 

they played the role of a president of a forestry company. The forested area in which they 

cut trees (for the traditional dilemma) or deposited waste (for the reverse dilemma) was 

shared with two other companies, presented as the other participants in the study.  One 

participant was cooperative and the other one non-cooperative, as in Hine and Gifford’s 

(1997) study.  

For the traditional dilemma, participants’ task was to cut down trees to provide 

profit for their company.  Cutting down too few trees incurred either a money cost 

(reduced financial profit) or a time cost. For the time cost condition, participants were 

told that cutting too few trees impedes maintenance of the roads leading to the forest, thus 

requiring additional time to maintain roads.  
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The reverse commons dilemma is designed to emulate polluting behavior. The 

participants’ task was to dispose of industrial waste which accumulated at each trial. 

Participants were told that, as company owner, upholding a green image in the 

community was important but filtering of raw waste requires either time or money, 

depending on their cost condition. They were given the option of filtering the waste 

before disposing it into a forest waterway at a cost, or not filtering the waste which 

incurred no cost.   

If participants depleted the entire resource before reaching the last trial, the task 

automatically exited. When the task terminated in this way, depending on the cost 

condition (money or time), participants experienced a disincentive represented as 30% 

reduction of financial profit for the money condition or completion of a time-consuming 

quiz for the time condition. This was to ensure that the participants were sufficiently 

motivated to reach the final trial. The disincentives applied to participants in all of the 

conditions who exited the task before the final programmed trial.  

In addition to depletion of the resource, there was also regeneration of the 

resource at a predetermined rate. Gifford and Hine (1997b) recommended that, to 

successfully construct a commons dilemma task, the harvest should never be measured as 

an absolute number of resource units remaining, but should always include some 

reference to the size of the resource pool and its regeneration rate. In the present study, 

the rate was implemented in a constant manner (1.1 times the total remaining resource). 

Regeneration was described as maturation of younger trees for the traditional dilemma 

and natural waste filtration processes for the reverse dilemma.  Many common resources 

in nature, such as fisheries, forests, or fields, are capable of regeneration.  It is only when 
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consumption exceeds the regeneration rate that regeneration becomes problematic. The 

presence of a replenishable resource in a commons dilemma increases ecological validity 

and may prompt decreased consumption (Brucks & Mosler, 2011).  

Once the participants had progressed through the trials, they were asked to record 

their thoughts (using a digital voice recorder) about the other participants’ actions: 

perceptions of others’ choices and their effect on their own actions. In order to assist this 

process, the participants were presented with a summary of their and other players’ 

choices throughout the trials. The recorder and the instructions were provided at the end 

of the commons dilemma task. Retrospective recall, rather than concurrent think-aloud 

procedures, were used to prevent potential interference in harvesting choices resulting 

from concurrent verbalization. 

The study also included a measure of individual predisposition towards 

cooperative or pro-social behavior. Previous commons dilemma studies have shown that 

individual pro-social or anti-social orientations can influence task performance 

(McClintock & Liebrand, 1988; Van Hiel, Vanneste, & De Cremer, 2008). The Social 

Value Orientation Scale was used for this purpose (Van Lange et al., 1997).  

3. Method 

3.1 Participants  

One hundred undergraduate students who were enrolled in an introductory 

psychology course at the University of Regina participated in the experiment. The 

participants’ mean age was 22.00 years (SD = 5.31). Participants were recruited with an 

online participant pool sign-up. In exchange for participation, they received a bonus 

credit toward their final mark in a 100- or 200-level psychology course. Participants were 
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randomly assigned to complete either a traditional or reverse commons dilemma, under 

conditions of either time or money cost (25 participants per condition). 

3.2 Materials and Procedure 

Participants were tested individually in a small room. After consent procedures, 

they were introduced to their assigned commons dilemma task. 

3.2.1 Traditional commons dilemma task. Participants were presented with a 

scripted scenario (see Appendix A) in which they assumed the identity of a foresting 

company president seeking to cut trees in a shared and limited forest. For each of ten 

trials participants were asked to make a choice about how much lumber to harvest (at the 

beginning of the task, participants were not informed of how many trials there would be). 

The forest initially contained a total of 48 square kilometers of trees and each participant 

was allowed to harvest up to 3 square kilometers per trial. The participants were told that 

they were sharing the forest with two other companies (or participants). Unbeknownst to 

the participant, the two other participants were simulated. One simulated participant was 

programmed to initially exhibit cooperative behavior and the second simulated 

participant was programmed to exhibit uncooperative behavior. At the end of each trial, 

the participant was provided with a feedback summary which appeared on the computer 

screen and informed them of the other players’ decisions as well as the number of 

remaining trees in the forest. To ensure anonymity, all of the participants were 

represented with a color in the game (i.e. cooperative player=green, uncooperative 

player= blue, participant= yellow). 

On a separate screen the participants were cautioned about the consequences of 

early resource depletion in order to make this possibility more salient. The computerized 
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commons dilemma task guided the participant through 10 trials, beginning with a total 

‘forest area’ of 48 km2. On each trial, the participant was presented with a choice 

between sacrificing immediate individual gain either in the form of time or money, 

depending on the cost condition to which the participant was assigned. The participant 

was asked to make a choice of how much to harvest (i.e., area of forest).  

There was also a small regeneration rate involved in the task. This regeneration 

rate was constant (1.1 times the remaining stock per trial). The participant was made 

aware of the regeneration rate at the beginning of the experiment. This regeneration was 

explained in terms of forest ecology (i.e., the greater the number of mature trees left 

behind, the more shade and more protection for the smaller trees to thrive and reach 

maturation faster).  

In the money cost condition, participants received 25 cents for each square 

kilometer of trees harvested. When the participants chose to harvest less than 3 km2, thus 

exhibiting cooperation, they collected a smaller monetary benefit for the number of trees 

harvested over the entire task. This reflected a deduction in real earnings that the 

participant received upon completion of the experiment. If the participant, in combination 

with the two simulated others, harvested large amounts, the forest became exhausted and 

the commons dilemma task terminated. If this occurred, the participant lost 30% of the 

accrued profit.    

In the time cost condition, if the participants chose to harvest fewer than 3 km2, a 

time loading bar appeared on the screen which delayed the beginning of the next trial by 

25 seconds for each km2 less than 3.  Thus, if the participant chose to exhibit cooperative 

behavior and harvest fewer trees, this decision resulted in longer waiting times between 
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trials. The other participants’ waiting times incurred by their choices were also simulated 

in the experiment and were included in the total waiting time. The individual participant 

waiting times compounded and corresponded to the number of kilometers left uncut. This 

was explained in terms of the time it would take to keep the roads leading to cutting areas 

cleared. If the participant decided to harvest 3 km2, this resulted in no waiting time. Once 

again if the participant harvested large amounts of trees, the forest risked depletion. The 

task was programmed to deplete the resource completely by the 10th trial, regardless of 

participants’ choices. But, if the resource was depleted before the 10th trial, participants 

were asked to fill out a quiz relating to a measure of environmental ethics at the 

completion of the task. The quiz served as a disincentive for early commons dilemma 

task termination. 

3.2.2 Reverse commons dilemma task. The reverse commons dilemma used the 

same materials, procedure, and design as in the traditional commons dilemma task, with 

the exception of the commons dilemma script (see Appendix A). As in the traditional 

commons dilemma, participants assumed the role of forestry company president but the 

reverse commons dilemma task featured a pollution based scenario in which each 

participant was presented with a choice between dispensing raw untreated waste into a 

forest waterway or cooperatively treating the waste. Waste treatment came with either a 

monetary or time cost depending on the participant’s cost condition.   

On each trial, a constant and steady amount of waste accumulated (3 metric tons 

of waste per trial) and the participant’s goal was to dispose of all the waste. The body of 

water could sustain up to 48 tons of untreated waste before it become entirely polluted. 

The participant chose between disposing of the raw untreated waste into the forest 
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waterway thereby polluting it, and treating the waste before dispelling it, which came at a 

cost.  

In the money cost condition, it cost 25 cents to treat every ton of waste. At the 

beginning of the experiment, participants were allotted a finite amount of money ($7.50) 

and told that they could spend it as they saw fit. They could choose to pay to treat the 

waste, thereby exhibiting cooperative behavior by keeping the waterways unpolluted or 

they could choose to dispense untreated waste at no expense into the water system thus 

polluting it. They were allowed to keep any money remaining at the end of the trials. 

In the time cost condition, for every ton of waste treated, a loading time bar 

appeared on the screen (1 ton = 25 seconds) and the participant had wait to begin the next 

trial. This manipulation simulated the time needed to treat the waste. Similar to the 

traditional commons dilemma task, for each ton treated, the waiting time accumulated 

(i.e., 2 tons = 50 seconds). The other (simulated) participants’ choices and waiting times 

were also simulated and presented at the end of each participant’s time loading bar to 

give the appearance that other participants were making choices and waiting for their 

time loading bars to complete.  

As in the traditional commons dilemma, there was a regeneration rate that 

corresponded to the tons of waste in the water ways (1.1 times the remaining capacity). 

The waterway was able to filter some of the waste naturally. However, the more waste 

accumulated per trial, the less of the waste became filtered. Therefore, some pollution 

was allowed but if too much pollution occurred, the commons dilemma task terminated 

and the participants lost 30% of their remaining money (in the money condition). In game 

terms this was explained as a product of mass company shut downs and law suits from 
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the nearby town. In the time condition the disincentive was presented in the form of the 

time consuming environmental ethics quiz that lengthened the total testing time for the 

participant. When the commons dilemma task was completed participants were asked to 

provide a retrospective account of their thoughts while progressing through the task. 

They were asked to recite their thoughts into the digital voice recorder after each trial 

with the help of a visual summary of each participant’s harvest choices and the amount of 

the resource (trees or capacity for absorbing waste) remaining. 

3.2.3 Social value orientation questionnaire. Following the commons dilemma 

tasks, participants were asked to complete the Social Value Orientation questionnaire 

(SVO; Van Lange et al., 1997). The SVO is a 9-item scale required participants to choose 

between self gain and other gain (see Appendix B). The participants were given nine 

choice situations in which they were asked to imagine that they have been randomly 

paired with another person. They were told that they and the other person are making 

choices by circling their selection (e.g., If they choose A, they would receive 500 points 

and the other would receive 100 points; if they choose B, they would receive 500 points 

and the other would receive 500 points; finally if they choose C, they would receive 550 

points and the other would receive 300 points). This scale was included to determine the 

participants’ inclination toward other versus self gain. The SVO was scored by awarding 

3 points for each pro-social response (option B in the example above), 2 points for each 

individualistic response (option C), and 1 point for each competitive response (option B; 

scores ranged from 9 to 27 points).  

If the participants depleted the resource and were in the time condition, they were 

asked to fill out the Wilderness Environmental Ethics Quiz. Finally, the participants were 
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debriefed and, if they were assigned to the money cost condition, they were paid the 

amount they had earned. 

3.3 Hypotheses 

This study is exploratory because, although reverse commons dilemmas have 

often been alluded to (e.g., Hine and Gifford, 1997), no previous research has compared 

cooperation in reverse and traditional commons dilemmas. Similarly, no previous studies 

have examined cooperation using time costs. Given the exploratory nature of this study, 

the hypotheses are presented in the form of questions rather than predictions: Are 

different cooperation levels observed in the monetary and time cost conditions?  Are 

there differing levels of cooperation in the traditional commons dilemma versus the 

reverse commons dilemma task?  Are distinct harvesting patterns (Hine & Gifford, 1997), 

as evidenced by expectations of other players, associated with different dilemmas or cost 

conditions in the narrative analysis?   

4. Results 

The primary goal of the study was to examine participants’ harvesting/polluting 

behavior as a function of dilemma type (traditional vs. reverse) and cost (money vs. 

time). To determine whether harvesting/polluting choices differed throughout the task 

trials, the dependent variables were grouped by early, middle, and late trials. Specifically, 

harvest/waste choices were summed across 3-trial sets, trials 2-4, 5-7, and 8-10. The first 

trial was excluded from this summation because it included the time participants spent 

reading the instructions.  

SVO scores did not significantly correlate with harvest choices in the sample as a 

whole, r(100) = .02, p = .84. However, for the condition that matched previous studies 
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(i.e., traditional dilemma/money cost), the correlation between SVO score and harvest 

choices was significant, r(25) = -.37, p = .03 (1-tailed). This replicates previous results in 

that individuals with higher SVO scores made more cooperative (i.e., smaller) harvest 

choices. Given that SVO and harvest choices were not significantly correlated in the 

overall sample, SVO was excluded from subsequent analyses.  

4.1 Harvest/Waste Choices 

The harvest/waste choices were analyzed with a 2 (dilemma type: traditional or 

reverse) x 2 (cost: time or money) x 3 (trial set: 2-4, 5-7, 8-10) ANOVA. This analysis 

revealed a significant main effect for trial set, F(2, 192) = 3.29, p = .04. Paired samples t-

tests revealed that harvests on trials 2-4 (M = 5.88) were significantly greater than those 

on trials 8-10 (M = 5.39), t(99) = 2.35, p = .02. Harvests on trials 5-7 (M = 5.69) did not 

significantly differ from either of the other sets. 

This analysis also indicated a significant two-way interaction between dilemma 

type and cost, F(1, 96) = 5.50, p = .02 (see Figure 1.1). To clarify this interaction, 

independent groups t-tests were conducted for each cost type condition. For the money 

cost condition, no difference was observed between dilemma types, t(48) = -1.23, p = .23 

(traditional M = 5.47; reverse M = 5.92). For time cost, however, the dilemma type 

difference was significant, t(48) = 2.04, p = .05 (traditional M = 6.05; reverse M = 5.17). 

Participants in the time cost conditions harvested more in the traditional dilemma but 

deposited less untreated waste in the reverse dilemma condition.  

4.2 Response Time 

Although previous commons dilemma research has not examined decision time, 

harvest response times (RT) could potentially provide clues to reasoning in this situation.  
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Thus, the RTs were analyzed with a 2 (dilemma type) x 2 (cost type) x 3 (trial set) 

ANOVA. This analysis revealed significant main effects of trial set, F(2, 192) = 15.98, p 

< .01, MSE = .21, dilemma type, F(1, 96) = 4.98, p = .03, and cost type, F(1, 96) = 56.63, 

p < .01. For the task set effect, paired samples t-tests indicated a significant difference 

between trials 2-4 and both trials 5-7, t(99) = 4.60, p < .01, and trials 8-10, t(99) = 4.25, p 

< .01. Specifically, RT was slower for the earlier trials (M = 1.98 s) than for the middle 

(M  = 1.68 s) and later trials (M = 1.65 s). As can be seen in Figure 1.2, RT for the 

reverse dilemma (M = 1.89 s) was slower than for the traditional dilemma (M = 1.64 s). 

The cost type main effect indicated slower decisions for time cost (M = 2.19 s) than 

money cost (M = 1.34), as can be seen in Figure 1.3. 

These main effects were modified by a significant interaction between trial set 

and dilemma type, F(2, 192) = 3.97, p = .02, MSE = .21. As shown in Figure 1.2, this 
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Figure 1.1. Dilemma type by cost type interaction for harvest choices 
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Figure 1.2. Trial set by dilemma type interaction of response times 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



24 
 

 
Figure 1.3. Trial set by cost type interaction of response times 
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interaction indicated slower RTs with the reverse dilemma task, except for trials 5-7. The 

ANOVA also revealed a significant interaction between trial set and cost type, F(2, 192) 

= 3.86, p = .02, MSE = .21 (see Figure 1.3). Paired samples t-tests for the time cost 

condition revealed only a significant difference between the early trials (M  = 2.33 s), and 

the middle trials (M  = 2.07 s), t(49) = 2.59, p = .01. For the money cost condition, 

however, there were significant differences between all trial sets: early trials (M  = 1.62 s) 

and middle trials (M = 2.07 s), t(49) = 4.12, p < .01; middle and later trials (M = 1.12), 

t(49) = 3.58, p = .01; early and later trials, t(49) = 5.31,  

p < .01.  

Given the significant interactions observed for both harvest choices and RTs, a 

correlation analysis was conducted to examine whether these dependent measures were  

related (see Table 1). This analysis indicated that harvest choices and RT are associated: 

Participants who took longer to decide were more likely to make cooperative harvest 

selections across all task sets,  r(100) = -.31, p < .01 for trial set 2-4, r(100) = -.43, p < 

.01 for trial set 5-7, and  r(100) = -.37, p < .01 for trial set 8-10.  

4.3 Perceptions and Expectations 

After making their harvest choices, participants were asked to describe their 

thinking as they made their choices. Participants self-reported their thoughts and  

expectations about the trials retrospectively with the aid of a per trial decision summary 

of each group member’s choice (including the participant’s choices). These descriptions 

were analyzed to provide possible clues about the bases of commons dilemma and cost 

effects observed in the quantitative analyses.  
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Table 1 
___________________________________________________________________ 
Harvest  RT 2-4   RT 5-7   RT 8-10  
___________________________________________________________________ 
Trials 2-4  -.309**       

Trials 5-7     -.427**    

Trials 8-10        -.367**  
___________________________________________________________________ 

Note. p < .05 (2-tailed), ** p < .01 (2-tailed) 
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4.4 Content Analysis 

The descriptions of 25 participants, equally selected from each condition, were 

initially coded by two researchers to determine inter-coder reliability. To define the four 

main categories of harvesting behaviour, we utilized the same categories as previously 

identified by Hine and Gifford (1997): cooperative, uncooperative, late-trial defectors,  

Table 1. Trial set and reaction times correlations and no pattern.  

The descriptions were also coded for the themes identified by Hine and Gifford: 

initial harvest/deposit plan, judgement of cooperative/uncooperative others, expectations 

of others, detection of inconsistencies in others’ choices, adjustment of own harvest to 

expectation of others, and attempts to influence or communicate with others by own 

choices. During the coding of these participants, several additional themes were  

noted and also coded: reference to pool or resource, reference to cost, reference to cost 

from other condition (e.g., money for time condition participants), and references to 

business or forest). The frequency of each of these themes in each participant’s 

description was tallied, and intercoder reliability was 90%.  Given the acceptable level of 

reliability, the remaining 75 descriptions were coded by a single researcher, with 

participants equally divided between the two coders. 

4.5 Harvest Patterns and Themes  

Participants were easily classifiable using the four harvest categories: 33 

participants were identified as cooperative, 20 as uncooperative, 17 as late trial defectors, 

and 30 participants did not show any pattern. A chi square test was performed to examine 

whether harvest categories differed between by dilemma type and cost type. This analysis 

indicated no significant differences, X²(2, N = 100) = 7.68, p = .567. 
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Four themes were chosen that represent the 25 percent of themes with highest 

frequency of utterance. The frequency of utterance in each of the four themes was then 

converted to proportion of utterances out of total number of utterances made. Proportion 

of utterances were then analyzed using one-way ANOVAs in a 2 (dilemma type: 

traditional/reverse) x 2 (cost type: time/money) x proportion utterance.  

Proportion of utterances made about forest was significant for dilemma type F(1, 

99) = 7.23, p = .01, with a larger percentage of utterances made about the forest in the 

traditional dilemmas (M = .09; see Table 2) than in the reverse dilemmas.  Proportion of 

utterances made about business was also significant for dilemma type F(1, 99) = 12.21, p 

< .01, with the highest percentage of utterances made about business in the reverse  

dilemma (M = .09). Percent of utterances concerning judgement of uncooperative others 

was significant for dilemma type, F(1, 99) = 5.05, p = .03, with a larger percent of 

utterances made in the traditional dilemmas (M = .11). Finally the percent of utterances 

made about expectations of others was significant for cost type F(1, 99) = 4.49, p = .04, 

with the largest percentage of utterances made in the money cost condition (M = .18).  
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Table 2 
__________________________________________________________________    ____                         
   Traditional Reverse  Money  Time  
________________________________________________________________________ 
 
Theme   M SD M SD  M SD M SD
 
Forest   0.09 0.15 0.02 0.08  0.05 0.11 0.06 0.14 
 
Business  0.01 0.06 0.09 0.14  0.04 0.11 0.07 0.12 
 
Judgement of uncoop. 0.11 0.14 0.06 0.09  0.09 0.11 0.08 0.13 
 
Expectation of others 0.10 0.15 0.16 0.23  0.18 0.25 0.09  0.12 
________________________________________________________________________      
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5. Discussion 

5.1 Summary of Findings 

The purpose of the study was to examine cooperative harvesting behavior as a 

function of type of commons dilemma (consumption vs. pollution) and type of cost 

(money vs. time). Neither dilemma type nor cost type influenced cooperation overall. 

However, these two factors interacted in that, for consumption-based commons 

dilemmas, cooperation was more likely with money cost, whereas for pollution-based 

dilemmas, cooperation was more likely with time cost. Statistically, the dilemma type 

difference was only significant with time cost. These findings mean that for pollution-

based commons such as landfills, people may be more likely to sacrifice time to preserve 

the commons (e.g., take the time to recycle). 

The results suggest that combining dilemma type with different costs may 

indicate a more complicated set of influences on cooperative behavior than previously 

considered. Specifically, the combination of moral foundations theory and loss aversion 

may explain the interaction of dilemma type and cost type.  

5.2 Moral Foundations Theory 

It has been suggested that individuals’ values may predispose them to view a 

commons dilemma task differently depending on differences in values and motivation. 

For example, Sheldon and McGregor (2000) found that extrinsically-oriented individuals 

harvested more than intrinsically-oriented individuals. This was the reason for including 

the social value orientation questionnaire in the present study.  Although this particular 

measure of value was not generally related to different levels of cooperation in the 
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present study, it is possible that the manipulation of dilemma type evoked a different type 

of value-based orientation. The two types of dilemmas, traditional and reverse, represent 

a different view of the same situation: in the traditional dilemma participants take from a 

natural resource and in the reverse dilemma participants discard an unwanted substance 

into the resource. Perceptions of these two actions may partially explain the observed 

results. In particular, pollution-based scenarios may evoke moral issues of purity, 

whereas consumption-based scenarios may reflect cultural values associated with the 

market economy. 

Haidt (2012) proposed a dual-process model of moral reasoning, wherein emotion 

precedes moral judgment and reasoning. He used the analogy of ‘the rider’ to describe 

the controlled process of reasoning, including answering the question of why something 

is moral. ‘The elephant’ refers to automatic processes including emotion and intuition, 

and appeals to ‘gut instincts’ about which actions are moral. Intuitions (‘the elephant’) 

precede and influence subsequent controlled moral reasoning. Haidt found that 

individuals largely depend on these ‘gut feelings’ when making decisions, with emotive 

shortcuts reducing effortful moral reasoning (the task of ‘the rider’). 

Haidt (2012) suggested the existence of six moral foundations that help interpret 

patterns in the social environment. These foundations were identified in research on 

cultural moral reasoning and, according to Haidt, are present in every culture. The six 

moral foundations are care/harm, fairness/cheating, loyalty/betrayal, 

authority/subversion, liberty/oppression, and sanctity/degradation (purity). The 

sanctity/degradation foundation may be particularly relevant to the commons dilemma 

tasks in these studies. Haidt suggests that moral foundations have adaptive, evolutionary 
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bases. The sanctity/degradation foundation likely reflects the need to avoid pollutants and 

disease. If something was deemed dirty, then individuals would stay away, and if it was 

deemed sacred, individuals would try to protect it from desecration. Haidt indicated that 

individuals with different political views respond differently to the six foundations. 

Liberals respond most strongly to care/harm and equality-based fairness, whereas 

conservatives respond equally to all moral foundations.    

Feinberg and Willer (2012) found that majority of pro-environmental messages in 

the media emphasized the harm/care moral foundation. Haidt (2012) previously identified 

that liberals value the harm/care moral foundation above all others. Feinberg and Willer 

also found a significant correlation between liberalism and environmental attitudes. But 

when Feinberg and Willer exposed conservatives to pro-environmental messages 

emphasizing purity/sanctity, they scored higher on the pro-environmental attitudes scale 

than did conservatives who were exposed to messages emphasizing a harm/care 

foundation. In fact, with purity framing, there were no differences in attitude ratings 

between liberals and conservatives. 

In the current study, it can be argued that the pollution scenarios prime the 

‘purity’ foundation, which operates similarly for all individuals (Feinburg & Willer, 

2012; Haidt, 2012). Specifically, degrading the natural environment intuitively seems 

‘wrong’, and thus to be avoided (i.e., cooperative action). Purity fits under the umbrella 

of sanctity/degradation foundation and resonates with individuals of any political view. 

Therefore pollution of nature in the shared commons can be viewed with similar concern.  

 
 



33 
 

It can be argued that the Moral Foundations Theory applies to the issue of 

dilemma type. While the purity foundation resonates strongly for people of all political 

persuasions in the reverse dilemmas, for consumption commons, individuals may have 

been influenced more by economic factors. One such factor that could have impacted 

cooperation levels in traditional dilemmas is loss aversion. Loss aversion refers to the 

phenomenon in which individuals perceive losses and gains differently. The aversive 

feeling of anticipating a loss is weighed more heavily than anticipated pleasure of 

receiving an equal sized gain (Tversky & Kahneman, 1981). 

5.3 Loss Aversion 

When confronted with a choice, a decision maker is influenced by the gain/loss 

decision frame (Tversky & Kahneman, 1981). The decision frame is determined in part 

by a formulation of a problem at hand and in part by characteristics of the decision 

maker. Losses tend to loom larger than gains, meaning that people will work harder to 

avoid losing a commodity than to gain an equal amount. When money is the commodity 

in question, the displeasure associated with losing a sum of money is greater than the 

pleasure associated with winning the same amount (Tversky & Kahneman, 1981).  

In the present study, the effect of loss aversion may have impacted the money cost 

conditions. Although not framed in these terms, Stern’s (1976) observation that negative 

incentives more strongly influenced cooperative behavior may reflect loss aversion.  The 

absence of a main effect of cost type indicates that influence of loss aversion was not 

entirely limited to the money cost condition. However, the significant interaction between 

dilemma type and cost type suggest that this factor may have been important to the 
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consumption-based dilemmas, especially for money cost (where individuals were more 

averse toward losing money).  

5.4 Interaction of Moral Foundations and Loss aversion 

The moral foundations can be applied to the issue of dilemma type, with the 

purity/sanctity foundation relevant for the reverse conditions. Loss aversion likely 

primarily influenced the money cost conditions. Individuals were likely averse toward 

losing money. It is possible that loss aversion overrode normative standards (moral 

foundations related to consumption vs. pollution) in the money conditions (as evidenced 

by an absence of statistically significant differences between dilemma types), with moral 

foundations related to consumption vs. pollution only influencing cooperation in the time 

conditions. This combination of effects would help explain the absence of main effects 

for either dilemma type or cost type, but the presence of a distinct interaction between 

dilemma type and cost type. 

5.5 Response Times 

 The negative correlation between response times and harvests indicated that 

cooperative behaviour was linked to longer decision time (see Table 1). This may 

indicate that making a more cooperative, less self-interested choice requires more 

deliberation. This correlation was observed collapsing across all dilemma type and cost 

type conditions. A main effect of dilemma type (see Figure 1.2), also indicated that 

choices were made more slowly for reverse commons dilemmas. Both of these findings 

can be explained by the dual process theory of moral reasoning. 

Dual process theory of moral reasoning proposes that when making moral 

decisions, there are two types of considerations involved. Utilitarian reasoning examines 
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the moral acceptability of an action and seeks to maximize a good for the greatest number 

of individuals. The second consideration involving deontological concerns, employs 

deliberation of action - is there a use of personal force in an action and is the specific 

outcome of an action intended or a passive by-product. In the dual model process, it is 

hypothesized that initial reasoning tends to be affect-based while secondary process 

involves reasoning-based judgements. When a conflict occurs between the two 

hypothesized systems, this lengthens the time needed to make a decision; the conflict has 

to be successfully resolved (Greene, 2007; Greene et al., 2008).  

 Cummins and Cummins (2012) tested the dual-process model of moral reasoning 

using high conflict, moderate conflict and low conflict vignettes. Participants were 

allowed to either make their decisions using as much time as needed, or in a constrained 

time. Cummins and Cummins (2012) predicted that shortened decision time would 

change the quantity of decision making resources (i.e. biological functioning, processing 

load, and reallocation of processing resources), resulting in more deontological decisions 

to deal with emotional overload. The type of answers (yes or no) to the resolution of 

vignettes would indicate whether participants were relying on utilitarian judgements or 

deontological ones (“yes”=utilitarian, “no”=deontological). They found that, limiting 

decision time reduced the number of utilitarian decisions in the high conflict decisions. 

Findings also indicated a significant reduction of “yes” decisions in moderate and low 

conflict strategies indicating a shift in strategy toward saying “no” under time pressure. 

Participants took longer to reach decisions in each conflict condition when allowed to 

take as much time as necessary and most interestingly high conflict decisions took longer 

than any other decisions.  
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 The correlation between longer decision times and cooperative behavior in the 

present study may be an indication that participants were engaged in the dual process of 

moral reasoning; participants were utilizing this time to deliberate between utilitarian and 

deontological concerns. Longer times may also be an indication that the participants 

utilized more time to consider the utilitarian judgements (what is the moral acceptability 

of an action, and how to maximize the greatest good for the greatest number). The 

longest decision times were present in the reverse dilemma condition (i.e., main effect of 

dilemma type) which may be analogous to a high conflict decision conflict task (e.g., 

conflict between moral concern and loss aversion). This interpretation is purely 

hypothetical, and requires further investigation. However, the present results indicate that 

including response times in commons dilemma analyses can provide valuable new 

information about cognitive processes relevant to reasoning in cooperation.  

5.6 Consistency with Previous Research 

Several patterns in the present data are consistent with previous commons 

dilemma research. Consistent with Brucks and Mosler (2011), participants made smaller 

choices toward the end of the task. As discussed in the narrative analyses, the harvester 

types and themes observed by Hine and Gifford (1997) were also observed in this study. 

Brijulin et al. (2001) found that in presence of monetary rewards, harvesters become 

more competitive and begin to perceive other players as competitors. We did not observe 

this in our study as evidenced by a lack of significant difference between cost types.  

5.7 Limitations and Future Research 

Time and money costs were examined in the present study because it was 

assumed that both are considered valuable but we wanted to know whether they influence 
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cooperative behavior similarly. In our sample, which was comprised of only university 

students, we assumed that both time and money would be viewed as precious 

commodities. Given the absence of a main effect of cost type, this assumption was 

apparently correct. However, it is possible that time and money are not equally valued in 

other populations. Future research could compare time to money costs in non-student 

populations.  

Although the combination of moral foundation and loss aversion theories can 

provide a post-hoc explanation of the present results, political view is an important 

feature of Haidt’s model: the present study did not have a measure of political 

orientation. It would be interesting to frame commons dilemmas to emphasize either 

harm/care or purity/sanctity foundations and test whether participants with ‘right’ or ‘left’ 

political ideologies would behave differently in the reverse and traditional dilemmas. If 

the hypothesis that the purity/sanctity foundation primarily influenced reverse commons 

dilemmas is correct, such a study would indicate similar results as the present study only 

for the purity framing. In contrast, with care/harm framing, the results would be 

influenced more by political orientation. 

Testing the effects of loss aversion in the money cost versus time cost decisions 

would reveal whether loss aversion was greater for money conditions, as hypothesized. 

According to Tversky and Kahneman (1991), individuals tend to be more averse toward 

losing money; displeasure associated with the loss of money is greater than the pleasure 

of winning similar amounts. One indication of the validity of this assumption is that 

individuals are more averse toward losing larger amounts of money than smaller amounts 

(Harinck, Van Dijk, Van Beest, & Mersmann, 2013). It would be interesting to introduce 
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two money conditions into the present paradigm, one in which individuals lose smaller 

monetary increments for cooperation (e.g., 25 cents per ton), and one in which 

individuals lose larger monetary increments (e.g., 50 cents per ton). If loss aversion has 

an effect on money conditions, then individuals in the larger money cost condition should 

be more averse to losing money and should behave less cooperatively. If loss aversion is 

specific to money incentives, then the manipulation of time cost of the same magnitude 

would show no effect of magnitude on cooperation. 

In the present experiment, we tested the effect of time versus money on 

cooperative behavior, but did not examine the potential influence of ‘effort’. According 

to Cunha and Caldieraro (2009), individuals account for behavioral investments in a 

different manner than for monetary investments. While the mental accounting model 

helps make decisions in situations in which money is involved, this process seems to 

work differently when purely behavioral investments are made. Cunha and Caldieraro 

assume that time and effort investment are equivalent but it would be useful to test this 

directly.  

5.8 Practical Implications 

To help illustrate some of the practical implications of the study findings, we turn 

to watershed management issues. Farmers often risk polluting their water supply with 

surface runoff. As a result, the farmer and cattle can suffer illness due to consumption of 

tainted water. Some improvements recommended for alleviating these problems seek a 

larger time investment than a monetary one. For example, crop rotation requires the 

farmer to plant different crops each year on the same parcel of land to help naturally 

enrich the soil with nitrogen, thereby reducing the need for chemical fertilizers. 

 
 



39 
 

Eliminating chemical fertilizers reduces pollution in the watersheds. More complex crop 

rotation requires more of the farmer’s time to educate himself or herself on which crops 

are soil feeding (e.g., potatoes and clovers), and to replace these crops in consecutive 

years. The results of the present study suggest that for such a pollution-based issue, a 

time-cost solution would be more likely to be adopted than one that involved monetary 

cost. 

Erecting fences is a simple way to keep the cattle out of the watersheds and 

prevent pollution. Once again, this action requires more time than money. In order to 

reduce surface runoff the farmer may simply need to reduce amounts of fertilizer used or 

use organic fertilizer such as cow manure. The organic substitute is less expensive over 

time, and knowing how to properly apply and in which amounts may reduce the incurred 

excess. Knowing which amounts of fertilizer are appropriate also requires the farmer to 

carry out soil sampling for carryover nitrogen levels from previous year. Once again this 

action requires more time for the farmer to self-educate on how to carry out the proper 

fertilization process. Finally, watershed issues can be avoided through proper waste 

management. Storing the waste as a solid in a holding structure or liquid in a holding 

pond keeps the waste away from the watershed. Once again, building a storing structure 

and storing the waste for the farmer, requires a larger time than money investment. The 

study findings indicate that individuals may be more inclined to invest time than money 

in pollution reduction, therefore communication strategies and new policies aimed at 

pollution reduction may be more successful if they stress time rather than monetary 

investments. 
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5.9 Conclusion 

Commons dilemma research is relevant to current trends emphasizing 

conservation, preservation and ‘going green’. Past research has examined and described 

individual behavior in commons dilemma scenarios where individuals are conflicted 

between boosting personal gain and prolonging of the resource (Edney, 1980; Gifford & 

Hine, 1997; Hine & Gifford 1997; Kollock, 1998; Stern, 1976). Reverse commons 

dilemma or a pollution scenario, has often been alluded to, but never tested in a commons 

dilemma game (Gifford & Hine, 1997). Past research has also shown that money and 

time may not be valued equally (Cunha & Calideraro, 2009; DeVoe & Pfeffer, 2006). 

However, valuing of time versus money has never been compared within the perimeters 

of a commons dilemma.  

The present study set out to examine individual behavior in a traditional versus 

reverse commons dilemma scenario, when money or time was a factor. Our findings 

indicate that individuals may perceive harvest versus pollution of a shared resource in a 

dissimilar manner. The moral foundation of sanctity/degradation suggests that individuals 

are averse to polluting behavior and this aversion appeals to individuals of all political 

views equally (Feinberg & Willer, 2012; Haidt, 2012). Perhaps environmental messages 

should be aimed at preserving natural purity and or sanctity, and prevention of 

degradation of natural resources. This message could resonate with a wider audience with 

both liberal and conservative political views. Our findings also allude to the possibility 

that loss aversion may have been an influential factor in money conditions. Loss aversion 

related to money may be so influential that it can override the influence of moral 

foundations. Perhaps environmental protection agencies should not emphasize monetary 

 
 



41 
 

requirements in environmental preservation, and frame their messages in such a way to 

evoke other helping investments (i.e., time investment, opposed to donations). 
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Appendix A: Script and Instructions 

Traditional Commons Dilemma, Time Cost: 

Now we would like you to imagine you are in a particular situation. Try to anticipate 

what you would actually do in this situation, being as honest and realistic as you can. 

Please remember that as you progress through the task, there is no right or wrong 

response.  

This is the situation (please read carefully):  

You are the owner of a timber company. Your company and two other timber companies 

are all working within the same national forest (the two other timber companies are 

actually other participants working on the same task as you, at the same time). Each 

participant or company is represented by a color to assure complete anonymity (your 

color will be yellow). There are 48 square kilometers of timbered land within this shared 

forest. Your goal is to cut as many square kilometers of trees as you can, so that your 

company will profit and thrive. You will have several opportunities to harvest, each 

opportunity representing one month’s harvest. Each month, each of the three companies 

make a decision about how many kilometers square it will cut that month, ranging from a 

minimum of 0 to a maximum of 3. None of the companies finds out what the other 

companies have decided until the end of the month when you are briefed with a report on 

how many km2 each company had cut and the remaining kilometers square of trees in the 

forest. This total amount can range from 0 (if all three companies cut 0) to 9 (if all three 

companies cut 3). The report will be provided to all the participants simultaneously on 

the computer screen at the end of each trial (month), after the slowest member of the 
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group had made his or her harvest decision. Thus in a given month, the forest can be 

reduced as much as 9 kilometers square. Of course the forest also regenerates, at rate of 

1.1 per month depending on the total amount remaining. The regeneration rate operates 

on an ecological principle in that the more trees that are left uncut, providing shade and 

protection for the smaller trees; the greater the numbers of trees are available for cutting 

each month.  

Obviously, one danger is that the forest will eventually be wiped out, leaving all three 

companies out of business. Thus, it may be to the three companies’ collective advantage 

to make smaller harvests. However, another danger is that a company will not do as well 

because it cuts less than required to pay expenses and keep the company operating. Thus, 

it is also to each company’s individual advantage to make larger harvests. Your operating 

procedures are designed for the maximum harvest each month, so for each kilometer of 

harvested forest less than 3 km2, you will be presented with a loading time bar that will 

appear on the screen after each trial. This represents the time necessary for you to do 

maintenance in uncut areas to keep the unused roads open. For each km2 less than 3, you 

will have to wait an additional 25 seconds.  

What we are interested in is how you would think and behave in a situation such as this. 

Please make your decisions, by imagining yourself in the above situation. There are no 

“right” answers here; different people resolve such dilemmas in different ways. However 

the final trial can be reached only if all participants adopt cooperative strategies.  

You may proceed at your own pace. 
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Resource Depletion Scenario  

If you do not reach the final trial before depletion, you will be required to fill out a 

Wilderness Environmental Ethics quiz to assess your knowledge of proper environmental 

ethical conduct when in nature. This is a 20 item quiz of moderate difficulty that requires 

up to 5 minutes to complete. If you do reach the final trial without depletion you will not 

be required to fill out this quiz.  

Please begin the task… 
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Recording Thoughts and Expectations 

Next you will be asked to use the provided recorder next to you to record your thoughts 

and expectations based on your perceptions of other players, their choices, and your 

responses to their choices per trial. What you see in front of you is a summary of your 

and other player’s choices. Please comment on each trial and make sure to record your 

comments. If you have any questions, please ask the experimenter to explain.  
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Traditional Commons Dilemma, Money Cost 

Now we would like you to imagine you are in a particular situation. Try to anticipate 

what you would actually do in this situation, being as honest and realistic as you can. 

Please remember that as you progress through the task, there is no right or wrong 

response.  

This is the situation (please read carefully):  

You are the owner of a timber company. Your company and two other timber companies 

are all working within the same national forest (the two other timber companies are 

actually other participants working on the same task as you, at the same time). Each 

participant or company is represented by a color to assure complete anonymity (your 

color will be yellow). There are 48 square kilometers of timbered land within this shared 

forest. Your goal is to cut as many kilometers of trees as you can, so that your company 

will profit and thrive. You will have several opportunities to harvest, each opportunity 

representing one month’s harvest. Each month, each of the three companies make a 

decision about how many kilometers square it will cut that month, ranging from a 

minimum of 0 to a maximum of 3 each. None of the companies finds out what the other 

companies have decided until the end of the month when you are briefed with a report on 

how many km2 each company cut and the remaining square kilometers of trees in the 

forest. This total amount can range from 0 (if all three companies cut 0) to 9 (if all three 

companies cut 3). The report will be provided to all the participants simultaneously on 

the computer screen at the end of each trial (month), after the slowest member of the 

group had made his or her harvest decision. Thus in a given month, the forest can be 
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reduced as much as 9 kilometers square. Of course the forest also regenerates, at a rate of 

1.1 per month depending on the total amount remaining. The regeneration rate operates 

on an ecological principle in that the more trees that are left uncut, providing shade and 

protection for the smaller trees; the greater the number of trees that are available for 

cutting each month.  

Obviously, one danger is that the forest will eventually be wiped out, leaving all three 

companies out of business. Thus, it may be to the three companies’ collective advantage 

to make smaller harvests. However, another danger is that a company will not do well 

because it cuts less than required to pay expenses and keep the company operating. Thus, 

it is also to each company’s individual advantage to make larger harvests. For each 

squared kilometer of forest that you cut, you will receive 25 cents.  

What we are interested in is how you would think and behave in a situation such as this. 

Please make your decisions by imagining yourself in the above situation. There are no 

“right” answers here; different people resolve such dilemmas in different ways. However 

the final trial can be reached only if all participants adopt cooperative strategies.  

You may proceed at your own pace. 
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Resource Depletion Scenario  

If you reach the final trial of the commons dilemma task without depleting the resource, 

you will receive the accumulated funds. However if you deplete the resource before 

reaching the final trial, you will lose 30% of your accumulated funds. 

Please begin the task… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



54 
 

Recording Thoughts and Expectations 

Next you will be asked to use the provided recorder next to you to record your thoughts 

and expectations based on your perceptions of other players, their choices, and your 

responses to their choices per trial. What you see in front of you is a summary of your 

and other player’s choices. Please comment on each trial and make sure to record your 

comments. If you have any questions, please ask the experimenter to explain.  
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Reverse Commons Dilemma Task, Time Cost 

Now we would like you to imagine you are in a particular situation. Try to anticipate 

what you would actually do in this situation, being as honest and realistic as you can. 

Please remember that as you progress through the task, there is no right or wrong 

response.  

This is the situation (please read carefully):  

You are the owner of a timber company. Your company and two other timber companies 

are all working near the same forest waterway (the two other timber companies are 

actually other participants working on the same task as you, at the same time). Each 

participant or company is represented by a color to assure complete anonymity (your 

color will be yellow). There are 48 tons of allowable pollution (untreated waste) within 

this shared forest waterway. Your goal is to dispose of all of your waste at each trial, so 

that your company will continue functioning. You will have several opportunities to 

dispose, each opportunity representing one month’s accumulated waste. Each month, 

each of the three companies makes a decision about how many tons of waste it will 

dispose without treatment, ranging from a minimum of 0 to a maximum of 3. None of the 

companies finds out what the other companies have decided until the end of the month 

when you are briefed with a report on how many tons each company did not treat and the 

remaining allowable tons of untreated pollution the forest waterway can capably handle. 

This total amount can range from 0 (if all three companies dispose 0 tons of untreated 

waste) to 9 (if all of the companies dispose 3 tons of untreated waste). The report will be 

provided to all the participants simultaneously on the computer screen at the end of each 
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trial (month), after the slowest member of the group had made his or her waste treatment 

decision. Thus in a given month, the forest waterway can be polluted with as much as 9 

tons of untreated waste. Of course the forest waterway also naturally filters this waste, at 

rate of 1.1 per month depending on the total amount of untreated waste deposited. The 

regeneration rate operates on an ecological principle in that the more treated waste that is 

deposited, the more easily, the natural water filtering can clear the waterway of untreated 

waste before the following month.  

Obviously, one danger is that the forest waterway will eventually be completely polluted 

thus endangering forest life and a small community’s drinking water supply down the 

stream, and leaving all three companies out of business. Thus, it may be to the three 

companies’ collective advantage to treat more of their waste. However, another danger is 

that a company will not do as well because waste treatment requires time away from the 

business of harvesting. Thus, it may be to each company’s individual advantage to treat 

less waste. For each ton of waste treated, you will have to wait 25 seconds, which will be 

indicated with a loading time bar that will appear on the screen after each trial.  

What we are interested in is how you would think and behave in a situation such as this. 

Please make your decisions, by imagining yourself in the above situation. There are no 

“right” answers here; different people resolve such dilemmas in different ways. However 

the final trial can be reached only if all participants adopt cooperative strategies.  

You may proceed at your own pace. 
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Resource Pollution Scenario 

If you do not reach the final trial before depletion, you will be required to fill out a 

Wilderness Environmental Ethics quiz to assess your knowledge of proper environmental 

ethical conduct when in nature. This is a 20 item quiz of moderate difficulty that requires 

up to 5 minutes to complete. If you do reach the final trial without depletion you will not 

be require to fill out this quiz.  

Please begin the task… 
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Recording Thoughts and Expectations 

Next you will be asked to use the provided recorder next to you to record your thoughts 

and expectations based on your perceptions of other players, their choices, and your 

responses to their choices per trial. What you see in front of you is a summary of your 

and other player’s choices. Please comment on each trial and make sure to record your 

comments. If you have any questions, please ask the experimenter to explain.  
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Reverse Commons Dilemma Task, Money Cost 

 Now we would like you to imagine you are in a particular situation. Try to anticipate 

what you would actually do in this situation, being as honest and realistic as you can. 

Please remember that as you progress through the task, there is no right or wrong 

response.  

This is the situation (please read carefully):  

You are the owner of a timber company. Your company and two other timber companies 

are all working near the same forest waterway (the two other timber companies are 

actually other participants working on the same task as you, at the same time). Each 

participant or company is represented by a color to assure complete anonymity (your 

color will be yellow). There are 48 tons of allowable pollution (untreated waste) within 

this shared forest waterway. Your goal is to dispose of all of your waste at each trial, so 

that your company will continue functioning. You will have several opportunities to 

dispose, each opportunity representing one month’s accumulated waste. Each month, 

each of the three companies makes a decision about how many tons of waste it will 

dispose without treatment, ranging from a minimum of 0 to a maximum of 3. None of the 

companies finds out what the other companies have decided until the end of the month 

when you are briefed with a report on how many tons each company did not treat and the 

remaining allowable tons of untreated pollution the forest waterway can capably handle. 

This total amount can range from 0 (if all three companies dispose 0 tons of untreated 

waste) to 9 (if all of the companies dispose 3 tons of untreated waste). The report will be 

provided to all the participants simultaneously on the computer screen at the end of each 
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trial (month), after the slowest member of the group had made his or her waste treatment 

decision. Thus in a given month, the forest waterway can be polluted with as much as 9 

tons of untreated waste. Of course the forest waterway also naturally filters this waste, at 

a rate of 1.1 per month depending on the total amount of untreated waste deposited. The 

regeneration rate operates on an ecological principle in that the more treated waste that is 

deposited, the more easily the natural water filtering can clear the waterway of untreated 

waste before the following month.  

Obviously, one danger is that the forest waterway will eventually be completely polluted 

thus endangering forest life and a small community’s drinking water supply down the 

stream, and leaving all three companies out of business. Thus, it may be to the three 

companies’ collective advantage to treat more of their waste. However, another danger is 

that a company will not do as well because waste treatment requires financial support. 

Thus, it may be to each company’s individual advantage to treat less of their waste. For 

the purpose of paying for waste treatment for the 10 trials, your account is credited $7.50, 

which you many use as you wish. For each ton of waste treated, you will be charged 25 

cents. Any remaining money in your account at the end of the experiment will be paid to 

you. 

What we are interested in is how you would think and behave in a situation such as this. 

Please make your decisions, by imagining yourself in the above situation. There are no 

“right” answers here; different people resolve such dilemmas in different ways. However 

the final trial can be reached only if all participants adopt cooperative strategies.  

You may proceed at your own pace. 
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Resource Pollution Scenario 

If you reach the end of the task without depleting the resource, you will receive the 

remaining funds. However if you deplete the resource before reaching the final trial, you 

will lose 30% of your remaining funds. 

Please begin the task… 
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Recording Thoughts and Expectations 

Next you will be asked to use the provided recorder next to you to record your thoughts 

and expectations based on your perceptions of other players, their choices, and your 

responses to their choices per trial. What you see in front of you is a summary of your 

and other player’s choices. Please comment on each trial and make sure to record your 

comments. If you have any questions, please ask the experimenter to explain.  
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Appendix B: Social Value Orientation Scale 

In this task we ask you to imagine that you have been randomly paired with 

another person, whom we will refer to simply as the “Other”. This other person is 

someone you do not know and that you will not knowingly meet in the future. Both you 

and the “Other” person will be making choices by circling either A, B, or C. Your own 

choices will produce points for him/her and for you. Every point has value: The more 

points you receive, the better for you, and the more points the “Other” receives, the better 

for him/her.  

Here is an example of how this task works: 

    A  B  C 

You get 500  500  550 

Other gets 100  500  300 

In this example, if you choose A, you would receive 500 points and the other would 

receive 100 points; if you choose B, you would receive 500 points and the other, 500; and 

if you choose C, you would receive 550 points and the other 300. So, you see that your 

choice influences both the number of points you receive and the number of points the 

other receives. 

 Before you begin making choices, please keep in mind that there are no right or 

wrong answers—choose the option that you, for whatever reason prefer the most. Also, 

remember that the points have value: The more of them you accumulate, the better for 
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you. Likewise, for the “Other’s” point of view, the more points s/he accumulates, the 

better for him/her. 

For each of the nine choice situations, circle A, B, or C, depending on which column you 

prefer the most: 

   A B C    A B C 

(1) You get 480 540 480  (6) You get 500 500 570 

      Other gets 80 280 480       Other gets 500 100 300 

 

  A B C    A B C 

(2) You get 560 500 500  (7) You get 510 560 510 

      Other gets 300 500 100       Other gets 510 300 110 

 

  A B C    A B C 

(3) You get 520 520 580  (8) You get 550 500 500 

      Other gets 520 120 320       Other gets 300 100 500 
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  A B C    A B C 

(4) You get 500 560 490  (9) You get 480 490 540 

      Other gets 100 300 490       Other gets 100 490 300 

 

  A B C 

(5) You get 560 500 490 

      Other gets 300 500 90 

 

Categorical Scoring: Participants are classified when they make 6 or more consistent 

choices: 

Pro social: 1c, 2b, 3a, 4c, 5b, 6a, 7a, 8c, 9b 

Individualistic: 1b, 2a, 3c, 4b, 5a, 6c, 7b, 8a, 9c 

Competitive: 1a, 2c, 3b, 4a, 5c, 6b, 7c, 8b, 9a 

 

Continuous Scoring: Participants will receive 3 points for each prosocial choice, 2 points 

for each individualistic choice, and 1 point for each competitive choice. 
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Appendix C: Wilderness Environmental Ethics Quiz 

1. (Select the false statement) To follow the ethical principle of minimum impact 

camping a responsible canoeist will:  

a. Bathe and wash clothes and dishes in the waterway using only "biodegradable" 

soap.  

b. Use a free-standing tent.  

c. Use existing campsites and fire pits.  

d. Build small cooking fires using only dead wood.  

e. Carry spare garbage bags to pack out non-burnable litter left by thoughtless 

campers.  

 

2. To keep water from entering your tent in a heavy rain, dig a shallow trench around it so 

the run-off will drain harmlessly away.  

a. True 

b. False 

c. Open to interpretation  

 

3. What is the correct way to dispose of tin and aluminum cans, glass containers, and 

foil?  

a. Wash or burn the cans, pound them flat with a rock, and pack them out in a 

strong plastic bag along with the glass containers and foil. 

b. Burn them and then bury them. 
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c. Bury them at least 30 m from water. 

d. Any of the above methods are acceptable.  

 

4. A fallen tree blocks your path on a portage. Someone has already improvised a detour 

around the obstacle. You should:  

a. Follow the detour and push aside the brush to make it easier for your next trip. 

b. Avoid the detour and lift your gear over the obstacle. 

c. Use your axe or saw to remove the obstacle.  

 

5. To properly dispose of human waste and toilet paper:  

a. Bury it over 20 cm deep and 30 m from water. 

b. Human waste degrades quickly; it isn't necessary for it to be buried. 

c. Bury it 10 to 20 cm deep, at least 30 m from water and the campsite. 

d. Burn the toilet paper on the spot and bury the rest of the waste in the organic 

layer of the soil.  

 

6. At the end of a portage you realize your half-eaten bag of chips fell out of your canoe 

as you started the portage. This should prompt you to:  

a. Not worry over such a small piece of litter. 

b. Assume that someone coming behind you picked it up and carry on. 

c. Leave it for the next party through to pick up. 

d. Retrace your steps and retrieve the food and foil packaging.  
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7. If you have meal leftovers, toss them into the bushes. Animals will dispose of the food 

quickly and completely.  

a. True 

b. False 

c. Open to interpretation  

 

8. Modern day wilderness travelers like to identify with nature. This is best accomplished 

by:  

a. Carving your initials in trees around the campsite. 

b. Scratching a message on a prominent lichen-covered rock for all following 

travelers to appreciate. 

c. Meditating in a secluded spot. 

d. Learning something about the plants and wildlife along the route before starting 

the trip. 

e. Constructing log benches and tables for camp convenience.  

 

9. Saskatchewan law provides for penalties up to $5000 and/or imprisonment for up to 6 

months for:  

a. Littering on canoe routes in provincial wilderness lands. 

b. Trespassing on sacred Indian burial grounds. 

c. Cutting trees on crown land without a permit. 

d. Collecting projectile points without a permit. 

e. All of the above.  
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10. Canoeing offers opportunities to enjoy Saskatchewan's natural areas with few 

restrictions. Responsible canoeists could express their appreciation of this freedom by:  

a. Respecting the culture and life ways of communities and individuals living 

along canoe routes. 

b. Contributing financially to the improvement of canoeing areas. 

c. Joining organizations working for the protection of natural areas. 

d. Finding out from pre-trip research what features en route require special care 

(e.g. fragile terrain, endangered species, cultural sites, etc.) 

e. All of the above.  

 

11. Use a camp stove for all your cooking. It is unethical to build fires in a wilderness 

area.  

a. True 

b. False 

c. Open to interpretation  

 

12. Of all its major eco zones, Saskatchewan's boreal forest (where most canoeing 

occurs) is the most vulnerable to impairment from industrial logging. Awareness of this 

should prompt a responsible canoeist to:  

a. Leave the problem to be solved by government resource managers. 

b. Question forestry companies on their plans to maintain biodiversity throughout 

their operations. 
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c. Support groups working toward a sustainable future for the boreal forest. 

d. Avoid canoeing in areas where logging occurs.  

 

13. Bright-colored equipment (canoes, tents, packs, clothing, etc.) detracts from a 

"wilderness experience".  

a. True 

b. False 

c. Open to interpretation  

 

14. What is the best way to dispose of used sanitary items such as pads and tampons?  

a. Burn them, along with toilet paper, where you have your backwoods bathroom. 

b. Pack them out 

c. Burn them in the main campfire 

d. Slip them into your tent mate’s pack  

 

15. The best way to dispose of fish entrails is to:  

a. Pack them out. 

b. Bury them in at least 4 meters of water. 

c. They are biodegradable so it makes no difference how you dispose of them. 

d. Burn them.  

 

16. What is the least desirable of the following methods of dealing with animal hazards?  
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a. Packing all food in sealable containers. 

b. Storing food well away from the campsite, out of sight of game trails. 

c. Using a large tree near your tent to suspend the food packs from. 

d. Keeping the cooking and tenting areas well separated. 

e. Transferring personal snacks and aromatic toiletries into the group food pack 

for overnight storage.  

 

17. What is the best way to dispose of dishwater?  

a. Dump it into the lake or stream where it can become diluted. 

b. Pack it out, along with left-over food. 

c. Spread the water over the forest floor where it can filter into the soil. 

d. Boil it and use it for tea.  

 

18. Many wilderness recreationists will row or paddle rather than use motors. The use of 

motorized vehicles in the wilderness is unacceptable.  

a. True 

b. False 

c. Open to interpretation  

 

19. To ensure a restful sleep, the wise camper will gather evergreen boughs or moss to 

make a sleeping pad.  
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a. True 

b. False 

c. Open to interpretation  

 

20. You should call environmentally irresponsible practices which you observe to the 

attention of the person(s) involved in a friendly, helpful manner and report violations of 

land and water use regulations to the appropriate authorities (if practical).  

a. True 

b. False 

c. Open to interpretation 

Correct Answers (Presented to participants following completion of the quiz) 

1. A is false. "Biodegradable" doesn't always mean environmentally friendly. When 

bacteria attack biodegradable products they use up oxygen which then alters the natural 

aquatic system and potentially harms fish and aquatic life. It is better to bathe and wash 

dishes away from streams and lakes and dispose of the water in the forest.  

2. False. Trenching is unsightly, disturbs the soil, and may result in erosion. It violates the 

ethical principle of minimum impact camping and may be against park regulations. Use a 

plastic ground cloth inside your tent and you will stay dry in the heaviest rains.  

3. A. Cans and glass should be packed out for recycling. To reduce garbage smells, food 

residue should be washed or burned off. A small cooking fire is not hot enough to burn 
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foil completely, so pack it out as well. To reduce weight, transfer the contents of glass 

bottles into reusable plastic containers during pre-trip packing.  

4. C (or B). Try to avoid making new trails to keep the environmental disturbance to a 

minimum. It is better to keep established trails cleared. Often, it takes only a few minutes 

effort, and you will be doing your following fellow canoeists a big favor.  

5. C (if no existing outhouses or latrines are available). The top 10-20 cm of soil contains 

the greatest number of organisms (fungi, bacteria) needed to decay fecal matter, so 

breakdown will occur most rapidly in this humus or organic layer. Dig a "cat-hole" with 

the heel of your boot or with a small trowel. Bury wastes deep enough so that animals 

won't dig them up, yet shallow enough so that decomposition is rapid. Toilet paper that is 

buried with waste in the active soil layer will soon compost in a boreal forest 

environment. Burning the paper, other than in the firepit, poses a risk of forest fire during 

dry conditions. High use areas, large groups, or more than a few days stay at one site may 

require the use of latrines. Also, in arctic & alpine tundra and deserts, human wastes 

should and often must be packed out.  

6. Minimum impact camping and 'treading softly" in the wilderness should be your goal. 

Any garbage should be packed out or disposed of in your campfire (if appropriate). 

Always remember to bring a garbage bag for your waste, as well as the litter you find on 

the trail.  

7. False!! This upsets the ecology of animals and encourages their dependence on 

humans. Small mammals become used to being fed and will chew through packs looking 
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for food. Of a much more serious nature, bears become bold and aggressive. For your 

own safety and the health of the wildlife, food waste should be burned completely or 

packed out.  

8. D. Learning about the plants, wildlife, geography, and history will help you more fully 

appreciate and respect the area you travel to. This knowledge will also help you to make 

the most environmentally responsible choices.  

9. D. Projectile points (e.g. arrow heads) are archaeological artifacts protected by the 

Heritage Properties Act. It is an offense to remove, alter, or destroy heritage property 

without permission. Many archaeological and historic sites are located along canoe 

routes. Discoveries of sites and artifacts should be reported to the Heritage Branch of the 

Saskatchewan government, and must be left undisturbed.  

10. E. If we treasure the natural world we have a responsibility to preserve it. This can 

extend well beyond observing minimum impact camping practices to the areas suggested, 

including educating others.  

11. C. The decision to light a fire should be based upon the sustainability of the DEAD 

wood supply relative to the recreational use in the area. The local fire hazard and the 

sensitivity of the terrain to disturbance (e.g. digging of a fire pit) must also be considered. 

A stove is a more appropriate choice in ecologically sensitive areas. A stove is usually the 

only choice in arctic and alpine tundra and desert areas. If dead wood is scarce in an area, 

which is sometimes the case at heavily used campsites, a stove is a more appropriate 
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choice. Remember, if a fire is used, check the remains by hand before you leave the area. 

If ashes are hot enough to burn your hand, they are hot enough to cause a forest fire.  

12. C, although B is a commendable response. The advantage of supporting and working 

with organizations is to combine the resources of many like-minded individuals to have a 

stronger voice in promoting a better environment. Groups working on forestry issues can 

be contacted through the Saskatchewan Eco-Network  

13. C, although purists might disagree. Bright-coloured equipment may be a safety 

consideration for a remote expedition in the event of a rescue party search.  

14. Both B & C are acceptable depending on the local forest fire hazard or the ecological 

sensitivity of the area. If building a fire is not advisable, ziplock bags can be used to pack 

out the garbage. If conditions permit a campfire, try to select a time when the fire is hot 

and when others are not cooking or eating nearby, and thoroughly burn your garbage. 

Burning at the bathroom site is not only inefficient, but could cause a forest fire.  

15. D is good if open fires are permitted, but your fire must be very hot. B is also an 

approved disposal practice. Puncture the fish bladders to sink the entrails and make sure 

the deep water burial site is not a congested fishing area and is located well off-shore. In 

parks, check their regulations. Packing the entrails out may be a park requirement.  

16. C. Hanging food from trees is okay if done properly, i.e. suspended at least 4 m above 

the ground and not accessible by climbing. However, if the only useful tree is near your 

tent, the best option is to seal the food containers (after personal snacks have been 

included) and put them well away from the campsite.  
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17. C. Before doing your dishes, scrape off leftover food particles and burn them in the 

fire (if you are using a fire). The dish water can then be either spread over the forest floor 

or dumped into a cathole. Make sure you do this more than 30 m from waterbodies. Don't 

leave uneaten food lying around. Either plan your meals more carefully, burn as much as 

possible in the fire, or dispose of small quantities as you would human waste.  

18. C. There are several factors to consider. Motors are noisy and can distract from the 

wilderness experience for many people. Also, if care is not taken, oil and gas can pollute 

the aquatic ecosystem. Driving boats through shallow areas may also affect fish spawning 

grounds. However, in some cases the use of motorized access is a traditional use with a 

longer history than recreation. Native hunters and fishermen may depend upon 

motorboats in gathering their food supply or making a living. Compromises sometimes 

must be made where non-motorized and motorized recreationists and local residents have 

to consider and respect each other.  

19. False!! Never cut live trees or shrubs or remove moss. Removal of moss kills the 

plant and disturbs the soil. Inexpensive sleeping pads are available which provide a much 

more comfortable sleep.  

20. True. Whenever possible, be a spokesperson for the environment. Be patient in your 

explanations and practice what you preach. Many people are unaware of their mistakes 

and would appreciate advice. If you anticipate a negative response, use common sense 

and avoid conflict. 
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 Appendix D: Ethics Approval 
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