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Abstract 

Experimental economics research shows that gender can often explain some of the variation in individual 
behavior in experiments. This is especially true for contextualized games (corruption, environmental protection) 
in which participants’ behavior is guided by homegrown values and predispositions. We examine the gender 
differences in environmental behavior and the sharing of payoffs between a farmer and a water user under two 
alternative property rights assignments (farmer/polluter vs. water user/victim) and three methods of feedback 
(inducing empathy vs. imposing fine vs. no feedback). We found mixed evidence of gender differences 
concerning the choice of levels of pollution. Overall, albeit not always statistically significant, it seems that 
females are sharing with their group members more than males. Specifically, the results suggest that females are 
often more empathetic than males when they are in a position of a victim (water user). In a position of a polluter 
(farmer), in contrast, females and males are almost equally empathetic. Overall imposing monetary fines is 
counterproductive and decreases environmentally friendly behavior (however it does not significantly affect 
sharing), while empathy nudging increases sharing behavior (however it does not significantly affect 
environmentally friendly behavior). Empathy nudging is more effective for females than for males. Imposing 
fines, however, has no significant gender effect for either conservation or sharing behavior. Our findings provide 
another argument for increased gender equality based on environmentally sustainable economic development 
and thus propose a push by national governments as well as international organizations to increase the economic 
role of women. 

Keywords: conservation policy, empathy, environmental experiment, gender effects, property rights assignment, 
water quality 

1. Introduction 

With the world population exceeding 7 billion in 2013 (Note 1) and economic output significantly larger than 
just a few years ago, the stress on the environment has never been greater. This trend can be expected to continue 
for the foreseeable future, making it imperative to figure out solutions to effectively manage our environment to 
ensure that an increased standard of living for the average human being does not coincide with unsustainable 
levels of resource exploitation and environmental degradation. 

From a liberal economic perspective all one need to do is create a functioning market for the environment so that 
marginal costs can be equated to marginal benefits and hence an optimal solution can and will be found. While 
theoretically sound, this approach makes a number of strong assumptions, which are unlikely to hold in reality. 
One of the assumptions is that property rights are assigned and hence negotiations over the appropriate degree of 
usage can take place. Based on the Coasian Theorem it does not matter who obtains the property rights, as long 
as they are clearly defined and transaction costs of negotiations are negligible. In practical terms this is of course 
exceedingly unlikely to hold true for many markets, as, for example, it is hard to imagine how future generations 
can appropriately participate in the negotiation for the efficient usage of a natural resource. Due to the myopic 
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nature of the majority of economic agents resource exploitation tends to be larger than optimal. Therefore, from 
a long-term environmental and economic efficiency perspective, policies may need to be put in place to curb 
resource exploitation to a sustainable level.  

A number of such policies have been proposed, ranging from markets with caps on the overall production in the 
market (e.g., the carbon market), over incentive based schemes, such as Pigouvian taxes, to outright individual 
command-and-control regulations with stringent fines on violations. The typical analysis in this field assumes a 
representative agent to derive its theoretical conclusions. While this approach may allow deriving an appropriate 
general estimate of the effectiveness of a particular policy design it disregards useful information for fine-tuning 
of the policy. One of such heterogeneities that may provide important additional information is gender. 
Laboratory and field studies on various economic and environmental contexts show that gender is often a 
significant and economically relevant determinant of behavior. In experimental economics this is especially true 
for contextualized games (such as corruption, environmental protection) in which participants’ behavior is 
guided by homegrown values and predispositions.  

In this paper we further examine the gender differences in environmental behavior and the sharing of payoffs in 
the context of negative externalities and two alternative property rights assignments (polluter vs. victim). In 
addition, we analyze the impact of feedback in the context of gender. Section 2 ensues with a brief review of the 
relevant literature, leading to the testable hypotheses. Section 3 provides the experimental design and procedures, 
followed by Section 4 with the experimental results. The paper concludes with a section on implications and 
conclusions. 

2. Theoretical Basis 

2.1 Relevant Literature 

Three streams of literature showing gender effects are relevant for this study: environmental and economic 
attitudes, property rights, and empathetic behavior and punishment.  

First, we discuss the link between gender and economic and environmental decisions on the individual level. The 
effect of gender on economic choice is not straight forward. The experimental studies involving economic 
decision making suggest that gender is moderated by psychological traits and through that affects choices. Eckel 
and Grossman (1998, 2008) found that females are more generous. Croson and Gneezy (2009) found that 
females are more altruistic and more sensitive to social clues. Females are also found to empathize and be able to 
imagine themselves in the place of others more, as shown by Hoffman (1977), Baron-Cohen (2002, 2009), and 
Goldenfeld et al. (2005). In addition, women are found to be more egalitarian and are more likely to engage in 
reciprocal behavior than men, who are more competitive (Chaudhuri & Gangadharan, 2007; Croson & Buchan, 
1999; Croson & Gneezy, 2009). This leads to higher degrees of self-reported environmentally concern (Mohai, 
1992; Olofsson & Oehman, 2006; Xiao & Dunlap, 2007) and translates into more environmentally conscious 
behavior by females in incentivized experiments (Menges & Traub, 2009; Czap & Czap, 2010; Czap et al., 2012). 
Specifically, women paid more for green electricity and were free-riding less than men (Menges & Traub, 2009). 

On the other hand, some studies found no significant gender differences (Bolton & Katon, 1995; Frey & Meier, 
2004) or reported ambiguous results (Andreoni & Vesterlung, 2001; Cadsby et al., 2010). Andreoni and 
Vesterlung (2001, p.293) noted that “men are more likely to be either perfectly selfish or perfectly selfless 
whereas women tend to be “equalitarians” who prefer to share evenly”. Davidson and Freudenburg (1996) report 
that the gender differences in terms of general environmental concerns are modest. However, women exhibit a 
much higher level of concern in their attitudes towards specific forms of environmental risk. Mohai (1992) found 
that despite of females showing greater environmental concern, they have lower rates of environmental activism.  

Second, we discuss the relationship between gender, property rights, and collective management of resources. 
This relationship is even less clear-cut than the previous one. One strand of literature links gender and 
management of common pool resources via social capital. It is widely accepted that social capital is essential for 
effective collective action (Krishna & Uphoff, 1998; Pretty, 2003; Pretty & Ward, 2001; Putnam, Leonardi, & 
Nanetti, 1993; Scoones, 1998; Woolcock, 1998), which is, in turn, a key for sustainable natural resource 
management (Agrawal & Gibson, 1999; Baland & Platteau, 1996; Bromley, 1992; Korten, 1986; Ostrom, 1990; 
Pretty, 2002; Pretty & Smith, 2004; Reddy, 2000; Steins & Edwards, 1999; Wade, 1987). The participation of 
women in collective action is a key determinant in its success (Molinas, 1998), specifically the share of women 
in the group is positively correlated with the frequency of meetings, solidarity, capacity for sustained collective 
action, more regenerative approaches, and better management of arising conflicts (Westermann et al., 2005). 
This may be due to women being more interdependent and altruistic (Folbre, 1994; Sharma, 1980; White, 1992). 
At the same time it is not entirely clear whether women are intrinsically more altruistic, or if this is an artifact of 
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their social and economic environment (Jackson, 1993). Similarly, Westermann et al. (2005) does not detect a 
difference in motives for collaboration in terms of altruistic or selfish between groups of varying gender 
composition.  

Another strand of the literature sees women as having close affinity to the environment due to their nurturing and 
caring role for family and future generations (Jackson, 1993; Manion, 2002; Martine & Villarreal, 1997) and 
hence the most likely choice to manage the environment at the local level (Green et al., 1998). A number of 
researchers (Jackson, 1993; Rocheleau, 1995; Agrawal, 1992; Leach, 1991) argue that the difference in the role 
of women is not due to inherent biological differences, but social, economic, and political dynamics. 
Furthermore, gender differences in the management of natural resources may stem from the differences in 
resource constraints typically faced by women and men. Generally, it is argued, women need to rely more on 
common pool resources (Jackson, 1993; Martine & Villarreal, 1997) and hence face larger downsides to resource 
degradation. In addition to the difference in stakes faced my men and women, there also may be a difference in 
the type of social capital that is typically available to men and women. Whereas men often rely on formal 
relations, women tend to favor informal relations (Agrawal, 2000; Molyneux, 2002; More, 1990; Riddell et al., 
2001). 

Third, we discuss the link between gender, empathetic behavior, and the effect of punishment. Studies on 
empathy conclude that women score higher on empathetic concern and perspective taking (Davis, 1980; de Corte 
et al., 2007; O’Brien et al., 2013) as well as affective or emotional empathy (Toussaint & Webb, 2005). 
Baron-Cohen (2009) also notes that females perform better on many empathizing tests than men. According to 
O’Brien et al. (2013, p. 173) it is possible that “the gender-based differences reflect motivational differences in 
self-reporting rather than actual differences in the ability to experience empathy”, because these differences are 
less apparent in the studies involving alternative measures of empathy, such as facial expression and 
psychological arousal (Eisenberg & Lennon, 1983).  

On the other hand, the evidence from biological and neuroscientific research suggest that gender differences in 
empathy run deep. The biological basis of empathy was examined by Knickmeyer et al. (2006). The authors of 
that study found a correlation between prenatal testosterone levels and the empathetic behavior in four-year olds. 
Neuroscientific evidence comes from the fMRI studies by Singer et al. (2006) and Schulte-Ruther et al. (2008) as 
well as Rueckert & Naybar (2008) paper on the relationship between the activation of the right cerebral 
hemisphere (RH) and empathy. Singer et al. (2006, p. 466) found that “empathy-related responses were 
significantly reduced in males when observing an unfair person receiving pain”. Schulte-Ruther et al. (2008) 
reported that females showed higher emotional expressivity and arousal in response to emotions of others than 
males. Furthermore, they found that females rely on emotional resonance/mirror neurons, whereas males use a 
cognitive strategy to determine their emotional response to the feelings of others. Rueckert and Naybar (2008) 
found a significant correlation between RH activation on the chimeric face task (recognizing emotions) and 
empathy questionnaire.  

The strength of the empathetic responses to the distress or pain of others and desire for punishment has been also 
shown to depend on the perception of fairness of others. In this context females and males differ in their reaction 
to punishment (Singer et al., 2006). While both males and females showed similar empathy for punished fair 
players in the prisoner’s dilemma game, males demonstrated less empathy for punished unfair players and higher 
activation in the reward-related areas suggesting desire for revenge. Based on that Singer et al. (2006, p. 466) 
concluded that “in men (at least) empathic responses are shaped by valuation of other people’s social behaviour, 
such that they empathize with fair opponents while favoring the physical punishment of unfair opponents”.  

In the next subsection we present our hypotheses that are suggested by the literature that we just discussed.  

2.2 Testable Hypotheses 

Our first hypothesis is based on several studies that have shown that women are more likely to engage in 
environmental behavior than men. Specifically, Mohai (1992), Olofsson and Oehman (2006) and Xiao and 
Dunlap (2007) found that females demonstrated higher levels of environmental concern in surveys, while 
Menges and Traub (2009); Czap and Czap (2010); Czap et al. (2012) reported that females contributed more to 
the environment in incentivized experiments. 

Hypothesis 1. Females behave more environmentally friendly than males. 

Our second hypothesis is informed by the studies suggesting that females will be using environmental resources 
with more care than males (Jackson, 1993; Manion, 2002; Martine & Villarreal, 1997; Westermann et al., 2005) 
and that they tend to favor more informal relations (Agrawal, 2000; Molyneux, 2002; More, 1990; Riddell et al., 
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2001). This leads us to posit that in the cases where woman possess property rights we expect more sharing of 
common resources.  

Hypothesis 2. Females who own property rights share more with their group members than males. 

The literature mostly agrees on the gender differences when it comes to empathy: studies using self-reported 
empathy questionnaires (Davis, 1980; de Corte et al., 2007; O’Brien et al., 2013; Toussaint & Webb, 2005), 
biological (Knickmeyer et al., 2006) and neural basis (Rueckert & Naybar, 2008; Singer et al., 2006; 
Schulte-Ruther et al., 2008) demonstrated that females experience higher empathetic response than males. This 
leads us to hypothesize that females will be more prone to have a stronger emotional reaction on empathy 
nudging which in turn will cause them to change their behavior: 

Hypothesis 3. Empathy nudging is more effective in moving individuals towards more environmentally friendly 
and sharing behavior when it is done to females than to males. 

Males (but not females) have been shown to consider punishment of unfair players to be rewarding (Singer et al., 
2006). In everyday life we also observe a predominant role of men in the development and support of law 
enforcement and the justice system, which suggests that the punishment of norm violation could be more 
effective when applied to males rather than females, leading to the following:  

Hypothesis 4. Fines are more effective in moving individuals towards more environmentally friendly and sharing 
behavior when imposed on males than on females.  

3. Experimental Design and Procedures 

3.1 Experimental Conditions in the Downstream Water Pollution Game 

3.1.1 UF Is PRO–No Feedback  

We used a framed laboratory experiment representing a downstream water pollution situation. There are two 
players: Upstream Farmer (UF) and Downstream Water User (DWU). UF is an agricultural operator who has 
500 acres of farming land upstream. UF owns the property rights (PRO) and thus can decide how much land out 
of 500 acres will be placed under Conservation Tillage (CT), with the corresponding pollution. CT is a relatively 
less harmful tilling practice as compared to intensive tillage due to land being disturbed minimally. CT leads to 
lower chemical runoff, less soil erosion and as a result higher drinking water quality in the rivers and lakes 
downstream. At the same time, CT is perceived as a more costly farming practice than intensive tillage due to 
less certainty regarding planting dates and higher risks. DWU is an individual who gets drinking water and uses 
water for recreational purposes from the river or the lake downstream. The payoff of DWU is therefore affected 
by the choice of CT by UF. 

The game consists of three stages. During Stage 1 Upstream Farmer decides how much of farming land will be 
placed under Conservation Tillage. The rest of the land is assumed to be under intensive tillage. Depending on 
the chosen CT, UF and DWU get different initial payoffs (Table 1). Note, that the socially optimal (yielding the 
highest total payoff for both players) level of CT is 300, while the lowest level of water pollution will occur 
when CT=500. This implies an inherent tradeoff between economic (the individual and group profit) and 
environmental considerations. 

 

Table 1. Initial payoff distribution 

Level of CT out of 500 UF’s payoff, tokens DWU’s payoff, tokens Total payoff (not displayed to players) 

0 1500 300 1800 

100 1300 700 2000 

200 1100 1100 2200 

300 900 1500 2400 

400 700 1600 2300 

500 500 1700 2200 

 

During Stage 2 UF may choose to transfer some portion of DWU’s payoff to self as a compensation for any 
reduction in payoff due to CT above 0. The maximum amount that can be transferred depends on the relative 
payoffs of the two players, but after the transfer the payoff of DWU cannot be below 300 tokens. The payoff can 
be transferred only one way–from DWU to UF. After the transfer, the final payoffs are calculated. 

During Stage 3 the chosen level of CT, the transfer, and the final payoffs are displayed to both players. This 
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short essay “Arguments in Favor of Private Property Rights in the Context of Water Pollution” which was based 
on Bromley’s (1989) five arguments, including first occupancy, labor, utility, political liberty, and moral & 
ethical grounds. After reading the essay the participants had to answer 7 multiple choice questions on the 
readings. Based on the scores the top 50% of the participants in each session earned the role of property rights 
owner (ties were broken by the time it took a participant to complete the quiz). 

3.3 Procedures and Subjects 

The experiment was designed and administered using the economics experimental software z-Tree (Fischbacher, 
2007). It was conducted in the Experimental and Behavioral Economics Laboratory at the University of 
Nebraska-Lincoln. The participant’s decisions during the experiment were tracked using a 5-digit random 
number to assure anonymity. After the subjects completed the PRO activity they received information on their 
performance. Following the instructions the experimenter answered questions and the participants were asked to 
take a quiz. The quiz tested their understanding of the institutions and the ability to calculate the payoffs 
correctly (the subjects were not allowed to proceed until they submitted the correct answers). The game was 
played for two rounds which allowed us to measure the distribution of the payoffs before and after the feedback 
(if the feedback was applied). After the participants completed the experiment they were paid privately their 
experiment earnings in cash. The mean earnings were $45.16 (standard deviation $9.79), while the opportunity 
costs (average reported hourly wage) were $9.73 (Note 3). 

In total 432 subjects participated in six conditions, which were run in 33 sessions, each 60–90 minutes long. In 
all of the experimental conditions there was an almost equal split of the participants by gender (Table 2). A third 
of the subjects grew up in mostly rural areas and over one quarter of the subjects have farmers in their families 
which makes them quite familiar with the context of the study.  

 

Table 2. Descriptive statistics of the participants’ demographics 

Variable Characteristic 

Gender 51% females (45, 56, 50, 52, 48, & 55% in the respective 6 conditions) 

Age  Average 29; range 19-85 years 

Grew up in rural area 33% 

Have farmer(s) in family 77% 

Total number of subjects 432 

 

4. Experimental Results and Discussion 

4.1 Environmental and Sharing Behavior Depending on the Property Rights Ownership 

There is no consistent pattern (Table 3) in the choices of conservation tillage by female and male-property rights 
owners: 3 of the differences are positive, 2 are negative. In only one condition, DWU is PRO–Imposing Fine, the 
difference is significant (Wilcoxon rank sum test, p-value = 0.02), which means that females chose a lower level 
of pollution, i.e. higher conservation tillage, which resulted in higher water quality downstream. Overall, men 
exhibited more uniformity in their choices, as presented by a lower standard deviation, than women. Notably, 
both females and males are choosing above the social optimum of 300 acres, suggesting that they do not go for 
the highest economic payoff. At the same time, they are very far below the environmental optimum of 500 acres. 
This leads us to reject Hypothesis 1 and note the following: 

Finding 1. Under the threat of fine female water users (but not farmers) behave more environmentally friendly 
than males.  

In terms of sharing behavior female property right owners were more likely to allocate a higher share of payoff 
to their group members (Table 3) which is evident by the negative difference in 5 out of 6 cases between what 
females allocated to themselves (e.g., 54% in the DWU is PRO–Inducing Empathy condition) versus what males 
allocated (58% in the same condition). The differences between the average shares are not significant except in the 
DWU is PRO – Inducing Empathy condition (Wilcoxon rank sum test, p-value = 0.09). This leads us to reject 
Hypothesis 2 and state the following: 
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Table 3. Decisions of property rights owners in round 1 

Average by condition PRO is female PRO is male Difference Difference is significant? 

Conservation Tillage, max 500 acres  

UF is PRO – No Feedback  373 344 + No 

DWU is PRO – No Feedback  325 388 - No 

UF is PRO – Inducing Empathy  282 317 - No 

DWU is PRO – Inducing Empathy  348 348 0 No 

UF is PRO – Imposing Fine 330 290 + No 

DWU is PRO – Imposing Fine 355 315 + Yes, p-value = 0.024 

Share of PRO payoff   

UF is PRO – No Feedback  0.641 0.642 - No 

DWU is PRO – No Feedback  0.505 0.578 - No 

UF is PRO – Inducing Empathy  0.644 0.679 - No 

DWU is PRO – Inducing Empathy  0.540 0.580 - Yes, p-value = 0.088 

UF is PRO – Imposing Fine 0.577 0.644 - No 

DWU is PRO – Imposing Fine 0.521 0.510 + No 

 

Finding 2. In the induced empathy situation female water users (but not farmers) share more than males with 
their group members. 

Taking together these findings suggest that the effect of fines and empathy nudging depends on whether females 
are making a decision from the position of a farmer (polluter) or a water user (victim). As a polluter, both 
genders decide similarly. If the victim is the property rights owner, however, gender differences can be observed. 
Intriguingly, the fine and empathy nudging affect different dimensions of behavior: the threat of fine decreases 
the level of pollution chosen by women, while empathy nudging increases the level of sharing. 

4.2 Effectiveness of Empathy Nudging and Fines  

Empathy nudging by sending emotional feedback in the form of an emoticon was applied in 33% of the cases. 
Overall male property right owners were receiving such feedback more often than females, which is probably 
driven by the more generous behavior of female-PROs in Round 1 (since the conservation levels by male-PROs 
were overall higher in the Inducing Empathy conditions). In particular, 12 out of 40 females-PROs received at 
least one  and 17 out of 48 males received at least one . Men were more likely than women to receive one 
frowney, while women were more likely than men to receive two frowneys (Figure 2). 

In order to evaluate the effectiveness of inducing empathy we constructed a regression using gender as a dummy 
and controlling for whether the property rights owner is an upstream farmer or a downstream water user (Table 
4). In these regressions we considered only cases when an emoticon  was sent. The dependent variable in 
Model 1 is the absolute change in the level of conservation tillage in Round 2 as compared to Round 1. The 
results of Model 1 support our Hypothesis 3 that empathy nudging is more effective for females than for males 
when one is trying to increase environmentally friendly behavior: the coefficient in front of dummy 
Gender=Female is positive and statistically significant at 5%. This coefficient is also economically significant –
a female receiving a frowney increases CT by about 10% of the Round 1 CT averages. 
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Figure 2. Empathy nudging received, by gender of the property right owner 

 

In addition, empathy nudging tends to be more effective for females as compared to males when it comes to 
decreasing the share of payoff that the property rights owner allocated to him/herself (Model 2 in Table 4). The 
coefficient in front of dummy Gender=Female is negative, albeit, with a p-value of 0.11, just insignificant at 
standard levels. 

Finding 3: Empathy nudging of females is more effective in moving individuals towards more environmentally 
friendly and sharing behavior (supporting Hypothesis 3). 

 

Table 4. Empathy nudging: regressions for changes in Round 2 as compared to round 1 

Conditions and variables Model 1 Model 2 

DV: change in conservation tillage, max 500 acres 

Intercept  -19.71**  

Dummy for Gender (Female=1, Male=0) 28.37**  

Dummy for PRO (UF is PRO=1, DWU is PRO=0) 16.72  

R2 0.09  

DV: change in share of PRO payoff 

Intercept   -0.003 

Dummy for Gender (Female=1, Male=0)  -0.039† 

Dummy for PRO (UF is PRO=1, DWU is PRO=0)  -0.020 

R2  0.11 

Significance: † p-value = 0.107; ** p-value <0.05. 

 

We also found that empathy nudging decreases the proportion of payoff allocated by the PRO to themselves 
(-0.05 percentage points, p-value=0.0135) (Note 4), thus increasing payoff sharing, however it does not 
significantly increase conservation levels. 

As compared to emotional feedback, fines were applied a little bit more reluctantly – monetary punishment was 
imposed in 29.5% of the cases. Similarly to the Inducing Empathy conditions, overall male property right owners 
received fines more often than females in the Imposing Fine conditions, which is driven by both more sharing 
and higher conservation levels that were chosen by female-PROs. In particular, 11 out of 42 females-PROs 
received at least one fine and 15 out of 46 males received at least one fine. Men were much more likely than 
women to receive two fines (Figure 3). 
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Figure 3. Fines received, by gender of the property right owner 

 

In order to evaluate the effectiveness of imposing a fine we constructed regressions using gender as a dummy 
and controlling for whether the property rights owner is an upstream farmer or a downstream water user 
(Table 5). The dependent variable in Model 3 is the absolute change in the level of conservation tillage in 
Round 2 as compared to Round 1, the dependent variable in Model 4 is the absolute change in the share of the 
payoff allocated by the PRO to themselves. We found no support for our Hypothesis 4 that fines are more 
effective for males than for females (none of the regression coefficients are statistically significant at 10%).  

Finding 4: Fines imposed on property rights owners have no statistically significant different effect on females 
compared to males, both in terms of conservation levels and payoff sharing. 

 

Table 5. Imposing fine: regressions for changes in round 2 as compared to round 1 

Conditions and variables Model 3 Model 4 

DV: change in conservation tillage, max 500 acres 

Intercept  -4.59  

Dummy for Gender (Female=1, Male=0) -9.61  

Dummy for PRO (UF is PRO=1, DWU is PRO=0) 3.30  

R2 0.01  

DV: change in share of PRO payoff 

Intercept   -0.005 

Dummy for Gender (Female=1, Male=0)  -0.052 

Dummy for PRO (UF is PRO=1, DWU is PRO=0)  0.066 

R2  0.12 

Significance: p-value >0.10. 

 

Moreover we found that fines actually have a counterproductive effect by decreasing the levels of conservation 
(by 40.96 acres, p-value = 0.075) (Note 5). They do not, however, affect sharing behavior. Coupled with our 
previous finding we can offer the following observation which warrants further research: 

Observation: Imposing monetary fines is counterproductive and decreases environmentally friendly behavior 
(however it does not significantly affect sharing), while empathy nudging increases sharing behavior (however it 
does not significantly affect environmentally friendly behavior).  

5. Conclusion 

Generally, we find that imposing monetary fines is counterproductive as it decreases environmentally friendly 
behavior. From a neoclassical economic perspective this is a very surprising result as fines are supposed to 
increase the perceived cost of behaving in an environmentally damaging way, and therefore should increase 
environmentally friendly behavior rather than decrease it. From a behavioral economics perspective there are 
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two possible explanations for this behavior. The first explanation is based on revenge as a driving force of 
behavior. Subjects do not like being fined or punished and rather than behaving in a rational way, they instead try 
to take revenge. The second explanation is based on intrinsic versus extrinsic motivation. Whereas subjects 
might be intrinsically motivated to protect the environment or do the socially right thing, getting a monetary fine 
may shift the focus onto the purely pecuniary dimension (see Gneezy & Rustichini, 2000a, 2000b; Czap et al., 
2013 for similar findings) and hence may cause subjects to disregard the environmental impacts of their 
decisions. This finding has important policy implications, as much of the current environmental policy is based 
on command and control approaches. Imposing fines is not an effective policy! 

Interestingly, the same cannot be said about threatening to impose a fine. Here is where heterogeneity becomes 
an important consideration. Females are much more susceptible to the threat of monetary fines and behave, 
compared to males, more environmentally friendly as a result of such a threat as long as they are in the position 
of a downstream water user. Furthermore, the results in this paper suggest that females are also more 
significantly affected by potential social disapproval (the induced empathy situation) and actual empathy 
nudging than their male counterparts. 

From an environmental economic perspective with focus on less developed countries this provides good news as 
well as bad news. The bad news is that males are neither very responsive to fines nor to empathy nudging. If 
anything, the effect of fines will be counterproductive. Since the vast majority to economic assets is owned and 
controlled, or managed, by males, this implies significant challenges for an environmentally sustainable 
development strategy. The good news is that the results in this paper support that females are relatively 
responsive to policy designs meant to enhance environmentally conscious behavior. This provides another 
argument for increasing gender equality that is based on environmentally sustainable economic development and 
thus may strengthen the push by national governments as well as international organizations to increase the 
economic role of women. 

Acknowledgements 

This research was funded through the USDA NIFA Policy Research Centers Grant Program. We want to thank 
Stephanie Kennedy and Shannon Moncure for help in administering the experiment and Darin Dolberg for 
computer support. 

References 

Agrawal, A., & Gibson, C. C. (1999). Enchantment and disenchantment: The role of community in natural 
resource conservation. World Development, 27, 629–649. 
http://dx.doi.org/10.1016/S0305-750X(98)00161-2 

Agrawal, B. (1992). The gender and environmental debate: Lessons from India. Feminist Studies, 18, 119–158. 
http://dx.doi.org/10.2307/3178217 

Agrawal, B. (2000). Conceptualising environmental collective action: Why gender matters. Cambridge Journal 
of Economics, 24, 283–310. http://dx.doi.org/10.1093/cje/24.3.283 

Anderoni, J., & Vesterlund, L. (2001). Which is the fair sex? Gender differences in altruism. Quarterly Journal 
of Economics, 116, 293–312. http://dx.doi.org/10.1162/003355301556419 

Baland, J. M., & Platteau, J. P. (1996). Habit degradation of natural resources: Is there a role for rural 
communities. Oxford: Clarendon Press and FAO. 

Baron-Cohen, S. (2009). Autism: The empathizing-systemizing (E-S) theory. Annals of the New York Academy of 
Science, 1156, 68–80. http://dx.doi.org/10.1111/j.1749-6632.2009.04467.x 

Bromley, D. W. (1989). Economic interests and institutions: The conceptual foundations of public policy. 
Cambridge, MA: Basil Blackwell. 

Bromley, D. W. (1992). Making the commons work: Theory, practice and policy. San Francisco: ICS Press. 

Buchan, N. R., Croson, R., & Solnick, S. J. (2008). Trust and gender: An examination of behavior and beliefs in 
the investment game. Journal of Economic Behavior and Organization, 68, 466–476. 
http://dx.doi.org/10.1016/j.jebo.2007.10.006 

Chaudhuri, A., & Gangadharan, L. (2007). An experimental analysis of trust and trustworthiness. Southern 
Economic Journal, 73, 959–985. http://www.jstor.org/stable/20111937 

Croson, R., & Buchan, N. (1999). Gender and culture: International experimental evidence from trust games. 
American Economic Review, 89, 386–391. http://dx.doi.org/10.1257/aer.89.2.386 



www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 6, No. 7; 2014 

21 

Croson, R., & Gneezy, U. (2009). Gender differences in preferences. Journal of Economic Literature, 47, 448–
474. http://dx.doi.org/10.1257/jel.47.2.448 

Croson, R., Handy, F., & Shang, J. (2009). Gendered giving: The influence of social norms on the donation 
behavior of men and women. International Journal of Nonprofit and Voluntary Sector Marketing, 15, 199–
213. 

Cubitt, R. P., Drouvelis, M., & Gächter, S. (2011). Framing and free riding: Emotional responses and punishment 
in social dilemma games. Experimental Economics, 14, 254–272. 
http://dx.doi.org/10.1007/s10683-010-9266-0 

Czap, H. J., Czap, N. V., Lynne, G. D., & Burbach, M. E. (2013, August 14). Conservation compliance under the 
House and Senate versions of the 2013 Farm Bill: A role for empathy nudging? Cornhusker Economics, 2. 

Czap, N. V., & Czap, H. J. (2010). An experimental investigation of revealed environmental concern. Ecological 
Economics, 69, 2033–2041. http://dx.doi.org/10.1016/j.ecolecon.2010.06.002 

Czap, N. V., Czap, H. J., Khachaturyan, M., Lynne, G. D., & Burbach, M. E. (2012). Walking in the shoes of 
others: Experimental testing of dual-interest and empathy in environmental choice. Journal of 
Socio-Economics, 41, 642–653. http://dx.doi.org/10.1016/j.socec.2012.05.005 

Davis, M. H. (1980). A multidimensional approach to individual differences in empathy. JSAS Catalog of 
Selected Documents in Psychology, 10, 85. 

De Corte, K., Buysse, A., Verhofstadt, L. L., Roeyers, H., Ponnet, K., & Davis, M. H. (2007). Measuring 
empathic tendencies: Reliability and validity of the Dutch version of the Interpersonal Reactivity Index. 
Psychologica Belgica, 47, 235–260. http://dx.doi.org/10.5334/pb-47-4-235 

Duffy, J., & Kornienko, T. (2010). Does competition affect giving? An experimental study. Journal of Economic 
Behavior & Organization, 74, 82–103. http://dx.doi.org/10.1016/j.jebo.2010.02.001 

Eckel, C., & Grossman, P. J. (1998). Are women less selfish than men? Evidence from dictator experiments. The 
Economic Journal, 108, 726–735. http://dx.doi.org/10.1111/1468-0297.00311 

Eisenberg, N., & Lennon, R. (1983). Sex differences in empathy and related capacities. Psychological Bulletin, 
94, 100–131. http://dx.doi.org/10.1037/0033-2909.94.1.100 

Fischbacher, U. (2007). Z-Tree: Zurich toolbox for ready-made economic experiments. Experimental Economics, 
10, 171–178. http://dx.doi.org/10.1007/s10683-006-9159-4 

Folbre, N. (1994). Who pays for the kids: Gender and the structures of constraint. London: Routledge. 
http://dx.doi.org/10.4324/9780203168295 

Gneezy, U., & Rustichini, A. (2000a). A fine is a price. Journal of Legal Studies, 29, 1–17. 
http://dx.doi.org/10.1086/468061 

Gneezy, U., & Rustichini, A. (2000b). Pay enough or don't pay at all. Quarterly Journal of Economics, 115, 791–
810. http://dx.doi.org/10.1162/003355300554917 

Green, C., Jokes, S., & Leach, M. (1998). Questionable links: Approaches to gender in environmental research 
and policy. In C. Jackson & R. Pearson (Eds.), Feminist visions of development: Gender, analysis and 
policy (pp. 259–283). London: Routledge. 

Hoffman, M. L. (1977). Sex differences in empathy and related behaviors. Psychological Bulletin, 84, 712–722. 
http://dx.doi.org/10.1037/0033-2909.84.4.712 

Jackson, C. (1993). Doing what comes naturally? Women and environment in development. World Development, 
21, 1947–1963. http://dx.doi.org/10.1016/0305-750X(93)90068-K 

Knickmeyer, R., Baron-Cohen, S., Raggatt, P., Taylor, K., & Hackett, G. (2006). Fetal testosterone and empathy. 
Hormones and Behavior, 49, 282–292. http://dx.doi.org/10.1016/j.yhbeh.2005.08.010 

Korten, D. C. (1986). Introduction: Community-based resource management. In D. C. Korten (Ed.), Community 
Management: Asian experience and perspectives (pp. 1–15). West Hartford, CT: Kumarian Press. 

Krishna, A., & Uphoff, N. (1998). Mapping and measuring social capital: A conceptual and empirical study of 
collective action for conserving and developing watersheds in Rajasthan, India. Ithaca, NY: Cornell 
University. 

Leach, M. (1991). Engendered environments: Understanding natural resource management in the West African 



www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 6, No. 7; 2014 

22 

forest zone. IDS Bulletin, 22(4), 17–24. http://dx.doi.org/10.1111/j.1759-5436.1991.mp22004004.x 

Manion, H. K. (2002). Ecofeminism within gender and development. Ecofem.org–The eJournal, 1–13. Retrieved 
from http://www.ecofem.org/journal/ 

Martine, G., & Villareal, M. (1997). Gender and sustainability: Re-assessing linkages and issues. Rome: 
Sustainable Development Department (SD)–Food and Agricultural Organization of the United Nation 
(FAO). Retrieved from http://www.fao.org/sd/wpdirect/wpan0018.htm 

Mohai, P. (1992). Men, women, and the environment: An examination of the gender gap in environmental 
concern and activism. Society and Natural Resources, 5, 1–19. 
http://dx.doi.org/10.1080/08941929209380772 

Molinas, J. R. (1998). The impact of inequality, gender, external assistance and social capital on local level 
cooperation. World Development, 26, 413–431. http://dx.doi.org/10.1016/S0305-750X(97)10066-3 

Molyneux, M. (2002). Gender and the silence of social capital: Lessons from Latin America. Development and 
Change, 33, 167–188. http://dx.doi.org/10.1111/1467-7660.00246 

More, G. (1990). Structural determinants of men’s and women’s networks. American Sociological Review, 55, 
726–735. http://dx.doi.org/10.2307/2095868 

O’Brien, E., Konrath, S. H., Grühn, D., & Hagen, A. L. (2013). Empathic concern and perspective taking: linear 
and quadratic effects of age across the adult life span. The Journals of Gerontology, Series B:Psychological 
Sciences and Social Sciences, 68, 168–175. http://dx.doi.org/10.1093/geronb/gbs055 

Olofsson, A., & Oehman, S. (2006). General beliefs and environmental concern: Transatlantic comparison. 
Environment and Behavior, 38, 768–790. http://dx.doi.org/10.1177/0013916506287388 

Ostrom, E. (1990). Governing the commons: The evolution of institutions for collective action. New York: 
Cambridge University Press. http://dx.doi.org/10.1017/CBO9780511807763 

Pretty, J. (2002). Agriculture: Reconnecting people, land and nature. London: Earthscan. 

Pretty, J. (2003). Social capital and the collective management of resources. Science, 302, 1912–1915. 
http://dx.doi.org/10.1126/science.1090847 

Pretty, J., & Smith, D. (2004). Social capital in biodiversity conservation and management. Conservation 
Biology, 18, 631–638. http://dx.doi.org/10.1111/j.1523-1739.2004.00126.x 

Pretty, J., & Ward, H. (2001). Social capital and the environment. World Development, 29, 209–227. 
http://dx.doi.org/10.1016/S0305-750X(00)00098-X 

Putnam, R. D., Leonardi, R., & Nanetti, R. Y. (1993). Making democracy work: Civic traditions in modern Italy. 
Princeton, NJ: Princeton University Press. 

Reddy, V. R. (2000). Sustainable watershed management–institutional approach. Economic and Political Weekly, 
35, 3435–3444. 

Riddell, S., Wilson, A., & Baron, S. (2001). Gender, social capital and lifelong learning for people with learning 
difficulties. International Studies in Sociology of Education, 11, 3–24. 
http://dx.doi.org/10.1080/09620210100200069 

Rocheleau, D. (1995). Gender and biodiversity: A feminist political ecology perspective. IDS Bulletin, 26(1), 9–
16. http://dx.doi.org/10.1111/j.1759-5436.1995.mp26001002.x 

Rueckert, L., & Naybar, N. (2008). Gender differences in empathy: The role of the right hemisphere. Brain and 
Cognition, 67, 162–167. http://dx.doi.org/10.1016/j.bandc.2008.01.002 

Schulte-Rüther, M., Markowitsch, H. J., Shah, N. J., Fink, G. R., & Piefke, M. (2008). Gender differences in 
brain networks supporting empathy. NeuroImage, 42, 393–403. 
http://dx.doi.org/10.1016/j.neuroimage.2008.04.180 

Scoones, I. (1998). Sustainable rural livelihoods: A framework for analysis. Brighton, UK: Institute for 
Development Studies. 

Sharma, U. (1980). Women, work and property in North-West India. London: Travistock. 

Singer, T., Seymour, B., O'Doherty, J. P., Stephan, K. E., Dolan, R. J., & Frith, C. D. (2006). Empathic neural 
responses are modulated by the perceived fairness of others. Nature, 439, 466–469. 
http://dx.doi.org/10.1038/nature04271 



www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 6, No. 7; 2014 

23 

Steins, N. A., & Edwards, V. M. (1999). Platforms for collective action in multiple-use common pool resources. 
Agriculture and Human Values, 16, 241–255. http://dx.doi.org/10.1023/A:1007591401621 

Toussaint, L., & Webb, J. R. (2005). Gender differences in the relationship between empathy and forgiveness. 
Journal of Social Psychology, 145, 673–685. http://dx.doi.org/10.3200/SOCP.145.6.673-686 

Wade, R. (1987). The management of common property resources: Collective action as an alternative to 
privatisation or state regulation. Cambridge Journal of Economics, 11, 95–106. 

Westermann, O., Ashby, J., & Pretty, J. (2005). Gender and social capital: The importance of gender differences 
for the maturity and effectiveness of natural resource management groups. World Development, 33, 1783–
1799. http://dx.doi.org/10.1016/j.worlddev.2005.04.018 

White, S. (1992). Arguing with the crocodile: Class and gender in rural Bangladesh. London: Zed Books. 

Woolcock, M. (1998). Social capital and economic development: Toward a theoretical synthesis and policy 
framework. Theory and Society, 27, 151–208. http://dx.doi.org/10.1023/A:1006884930135  

 

Notes 

Note 1. www.census.gov accessed December 25, 2013. 

Note 2. The subjects were informed that performance and the speed of the quiz completion will determine how 
much control over their decisions they will have during the experiment. 

Note 3. The participant’s earnings in this experiment are consistent with the incentive payments in other similar 
recent studies (e.g., Cubitt et al., 2011; Duffy & Kornienko, 2010). 

Note 4. For the detailed regression results please contact the authors. 

Note 5. For the detailed regression results please contact the authors. 
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