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Abstract 
 
Extensive research in economics explores generosity in monetary allocations. However, 
generosity often involves the allocation of non-monetary goods or experiences. Existing 
evidence suggests that generosity may be higher in such contexts, though no direct comparison 
exists. Here, we compare generosity in decisions that vary whether allocations are monetary or 
non-monetary. In two experiments, generosity is significantly higher in non-monetary contexts. 
Thus, the typical monetary laboratory dictator game may underestimate generosity in many non-
laboratory contexts where allocations are non-monetary. We find weaker relationships between 
individuals’ allocation decisions across monetary and non-monetary contexts than for 
allocations that hold constant the monetary nature of the context. 
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I. Introduction 

Considerable research in economics seeks to understand when and why individuals 

engage in costly, other-regarding behavior (see, for example, Fehr and Schmidt, 1999; Andreoni 

and Miller, 2002; Benabou and Tirole, 2006; Ellingsen and Johannesson, 2011). Much of this 

research examines the extent to which people are willing to share money with others, often 

studying behavior in laboratory dictator games (Forsythe, et al., 1994; Frey and Bohnet, 1995; 

Andreoni and Vesterlund, 2001) and in natural settings such as charitable donations (Falk, 2007; 

Karlan and List, 2007; DellaVigna, List and Malmendier, 2012). The focus on sharing money is 

understandable, as monetary donations constitute an economically significant and easily 

measurable example of other-regarding behavior.1  

While the sharing of monetary wealth constitutes an appropriate focus for economic 

research on generosity, it is nevertheless surprising that alternative forms of costly other-

regarding behavior have been relatively neglected in economics. One regularly observes costly 

generous behavior in non-monetary contexts. For example, individuals often incur or risk harm 

in order to lessen the harm to others. Consider two extreme examples: Moira Smith, a New York 

City policewoman, lost her life after running back into the World Trade Center on September 11, 

2001 to rescue others; Irena Sendler risked her life, and was ultimately tortured for, helping 

Jewish children escape the Nazis during World War II. Moreover, such high degrees of 

generosity, whereby people incur significant risk or harm in order to help others, may in fact be 

common in life-and-death situations (Fischhoff, 2005; Frey, Savage, and Torgler, 2011). People 

also regularly voluntarily endure the certain harm of blood, organ, and bone marrow donations in 

order to reduce the harm to others—in the United States alone, about 6,000 organ donations per 

year come from living donors (OrganDonor.gov, 2014). In more routine examples, workers in 

firms and neighbors in communities regularly spend considerable time voluntarily helping one 

another. Hence, given the frequency and consequences of decisions involving non-monetary 

generosity, both heroic and mundane, it is surprising that other-regarding behavior in these 

domains has not been more widely investigated by economists.2  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 In 2013, for example, 1.4 billion people around the world reported donating money to a charity (Charities Aid 
Foundation, 2014). In the United States, total 2013 charitable donations have been estimated at $335 billion, or 
$2,974 per household and roughly 2 percent of GDP (Giving USA, 2014). 
2	  A	  large	  part	  of	  the existing related economic literature studies the relationships between donating money and 
volunteering time, and particularly the extent to which the two are substitutes or complements (Brown and 
Lankford, 1992; Duncan, 1999; Andreoni, 2006).	  
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Some psychology experiments also document high levels of personal sacrifice for the 

welfare of others in non-monetary contexts (Batson, et al. 1981, 1983 and 1988; Toi and Batson, 

1982; Schaller and Cialdini, 1988; Hein, et al., 2010). In these experiments, a majority of 

subjects often volunteers to incur significant costs to help another person in need. For example, 

Batson, et al. (1983), conduct a study in which subjects are given the opportunity of volunteering 

to accept electric shocks intended for another purported subject—in reality, an experimental 

confederate. In the first experiment reported in the paper, 64 percent of subjects across all 

experimental conditions volunteer to take shocks intended for the victim, and this proportion is 

86 percent in two conditions in which a questionnaire manipulates the perceived similarity 

between the subject and the fictitious victim. In another study (Toi and Batson, 1982), the 

proportion of student subjects volunteering to give up their time to help another student who has 

(purportedly) suffered a serious accident and fallen behind on schoolwork is above 70 percent in 

three of four experimental conditions. In comparison with typically more modest rates of 

generosity in experimental monetary dictator games, these proportions appear high and raise the 

possibility that people may be more generous in contexts involving sharing the burden of non-

monetary harm. However, the degrees of generosity in these very different types of contexts are 

hard to compare, since there are many important reasons why they may differ.3  

To better understand the relationship between generosity in different contexts, we 

conduct laboratory experiments that vary the medium over which allocation choices are made. In 

particular, we compare generosity in monetary allocation contexts—i.e., the standard dictator 

game—with generosity in contexts involving non-monetary allocations such as the distribution 

of physical discomfort. There are many dimensions along which allocation contexts may vary, as 

is evident when comparing any of the above non-monetary choice contexts with monetary 

dictator games. This is also true when comparing households’ monetary charitable donations 

with their volunteering of time (Brown and Lankford, 1992; Duncan, 1999). Instead of 

comparing across natural contexts that vary in multiple dimensions, our goal is to compare 

monetary and non-monetary allocation decisions while keeping constant as many features as 

possible—including the beneficiaries of generous acts, choice environments and procedures, and 

the significance of the stakes—in order to understand whether the domain over which allocations 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 For example, in the above studies, the design often attempts to create the impression that the cost of helping is 
lower than the benefit for the victim. Moreover, the use of deception in these kinds of studies in psychology means 
that subjects’ costly generous acts are not ultimately implemented. 
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are made affects the degrees of observed generosity. We therefore study sharing in a laboratory 

environment, where we can control most features of the decision context, while varying one 

aspect of the context at a time.   

We begin, in Experiment 1, by comparing the standard (monetary) dictator game to a 

situation where the dictator may choose to incur a non-monetary harm in order to mitigate a 

similar harm to another person. Specifically, the non-monetary allocation in our first study 

involves subjects distributing time spent with one’s hand immersed in ice water—an unpleasant 

and painful experience. We choose this comparison for our initial study because the non-

monetary allocation task shares properties with many of the contexts described above, in which 

one person decides how much of a non-monetary physical harm or discomfort to share with 

others. Our findings confirm a substantial difference in generosity between the two contexts. 

Dictators take on a much larger share of the painful experience—on average, 50 percent more—

than the proportion of money they share. Moreover, our within-subject design allows us to 

compare each individual’s generosity across the two contexts; we find that significantly more 

people exhibit greater generosity in the non-monetary harm context than in the monetary one.  

While Experiment 1 serves as a valuable starting point for studying how generosity varies 

across contexts, it leaves many important issues unanswered. In particular, the harm allocation 

potentially differs from a monetary dictator game in several ways beyond the monetary vs. non-

monetary medium over which allocations are made. For example, the two kinds of decisions 

differ in whether the allocation involves a positive windfall gain (in the monetary dictator game) 

or a negative experience in the harm allocation task. Additionally, one allocation is over a highly 

familiar resource (money) and the other over a very unusual one (time spent with a hand 

immersed in ice water). Aside from mere familiarity, the nature of preferences and beliefs might 

differ substantially. For instance, utility from small increases in wealth levels may be more linear 

than disutility from spending additional seconds with one’s hand immersed in ice water, or 

subjects may believe that the costs of different units of harm differ between the dictator and the 

recipient. Any of these possibilities may account for why people behave differently in the two 

contexts. 

Experiment 2 addresses the above potential confounds, to more carefully understand how 

generosity changes between monetary and non-monetary contexts. For this study, we change the 

non-monetary context to one in which subjects allocate time spent doing a boring, tedious task. 
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Time is a particularly appropriate medium for comparisons with money for several reasons, 

making the comparison in our second experiment clearer than the more exploratory one in 

Experiment 1. First, allocating one’s time is as ubiquitous in daily life as is money, with 

individuals regularly confronted with scarcity in both. Second, and relatedly, people regularly 

engage in tradeoffs between time and money, and these are often well understood, linear, and 

similar for large groups of people.4 For instance, most subjects participating in laboratory 

experiments are already engaging in tradeoffs between money and time with implicit hourly 

rates. Third, we can easily manipulate the context to frame both as positive (increases in money 

or free time) or negative (losses of money or free time) allocations, which is important for 

understanding the relative importance of monetary vs. non-monetary and positive vs. negative 

features of the context, which vary simultaneously in our first experiment. Using this cleaner 

design, we confirm the main findings from Experiment 1. Most importantly, participants in our 

experiment are more generous in decisions involving time than in those involving money, and 

this monetary vs. non-monetary dimension is much more important for determining generosity 

than whether a decision involves a gain or loss relative to a status quo. 

By using within-subjects designs, our experiments also allow us to explore relationships 

between how generous individuals are in monetary and non-monetary domains. Surprisingly, we 

find only weak relationships between how generous an individual is in monetary and non-

monetary contexts. Hence, observing an individual acting generously in a monetary allocation 

context may provide very little information about how generous that individual will be in 

another, non-monetary context. Moreover, a single social preference type may be unable to 

account for changes in individuals’ generosity across contexts. 

The remainder of this paper is structured as follows. The next section describes the basic 

framework we will use for testing generosity across contexts, and presents our research questions 

and hypotheses. Sections III and IV present the designs and results of Experiments 1 and 2, 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 A few existing studies investigate social preferences in contexts involving time allocation. However, none make 
the comparison at the center of our paper, between generosity in monetary and non-monetary contexts. Like us, 
Noussair and Stoop (2012) use a dictator game in which participants make choices that affect the time at which they 
and their paired partner may leave the experiment. In a related study by Danilov and Vogelsang (2014), dictators can 
spend time executing a tedious task in order to increase the earnings of receivers. Consistent with our central 
hypothesis, participants in these studies are more generous than in other dictator game studies that use money as the 
reward medium, though this requires making comparisons across studies and populations. Other experiments study 
strategic games, such as ultimatum games and public good games, in which part of the outcome payoffs are in 
waiting time (Ellingsen and Johanesson, 2009; Berger et al., 2012; Neugebauer and Traub, 2012). These studies 
generally find (weakly) more pro-social behavior in contexts involving time than those involving money. 
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respectively. Section V discusses and provides an interpretation for the combined results, and 

Section VI concludes. 

 

II. Research Questions and Hypotheses 

Our research focuses on two principal questions. First, does the degree of generosity in 

individual behavior vary across allocation contexts? Our design employs a very simple dictator-

game context, in which strategic considerations and beliefs about others’ actions are irrelevant. 

Hence, the only decision facing subjects is how much of something desirable or something 

undesirable they take for themselves and how much they give to another subject.  

Specifically, assume that ∆𝑤 represents an aggregate change in wealth, or well being 

along a measurable dimension, for a pair of individuals, 𝐴 and 𝐵. The dictator, 𝐴, chooses a 

share, 𝑠! ∈ 0,1 , of the wealth change for herself, thereby imposing the remaining share, 

𝑠! = 1− 𝑠!, on 𝐵. Let 𝑣!(𝑠,∆𝑤) represent 𝐴’s personal value from share 𝑠 = 𝑠! of wealth 

change ∆𝑤 and define 𝑣!(𝑠,∆𝑤), when 𝑠 = 𝑠!, similarly for 𝐵. Assume that identical marginal 

wealth changes are equally valuable to both individuals over all possible share allocations; i.e., 

𝑣! 𝑠,∆𝑤 = 𝑣!(𝑠,∆𝑤), for all 𝑠. This assumption is satisfied, implicitly, in symmetric monetary 

dictator games where there is no reason to believe that one subject values a given change in 

wealth more than the other. In such a context, we denote the dictator’s generosity as 𝑔 = 1− 𝑠! 

whenever ∆𝑤 > 0, as in the standard dictator game, and as 𝑔 = 𝑠! whenever ∆𝑤 < 0. That is, a 

dictator is generous when sharing more of a positive change, like an increase in wealth, and 

when taking on a greater share of some negative change in outcomes. Following from the 

definition of 𝑔, let 𝑠! 𝑔,∆𝑤  and 𝑠! 𝑔,∆𝑤  be, respectively, the shares that a dictator allocates 

to herself and to the recipient in context ∆𝑤 in order to exhibit generosity 𝑔.  

Finally, consider two such allocation decisions, over two different types of changes, ∆𝑤′ 

and ∆𝑤!!, and assume that outcomes produced by identical degrees of generosity exhibited by 

the dictator are equally valued by each individual in both contexts—i.e., 𝑣! 𝑠!(𝑔,∆𝑤′),∆𝑤′ =

𝑣! 𝑠!(𝑔,∆𝑤′′),∆𝑤′′ , for 𝑖 = 𝐴,𝐵 and for all 𝑔. That is, the two dictator-game contexts are 

identical in terms of the value individuals place on what is being allocated. Given that this 

condition is satisfied, any social preference model that starts from players’ personal valuations 

over outcomes (i.e., outcome-based models that treat 𝑣! and 𝑣! as individual payoffs) will 

predict the same degrees of generosity in the two contexts (Fehr and Schmidt, 1999; Bolton and 
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Ockenfels, 2000).5 Moreover, given the equality of actions and valuations in the two contexts—

and, hence, of the inferences about types and preferences that can be drawn about actions—

social signaling models also yield similar predictions for the two choice contexts (Benabou and 

Tirole, 2006). The point is that—as long as the two dictator games are identical in terms of the 

valuations of the outcomes—then social preference models will make identical predictions for 

the two environments. Hence, our experiments test the null hypothesis, based on social 

preference models, that simply changing the context over which allocations are made, without 

other substantive changes to valuations, should yield no effect on behavior.  

H0: Generosity will not differ across comparable contexts. 

Our primary objective is to compare generosity in monetary and non-monetary contexts. 

As we note in the introduction, evidence from natural settings and psychology experiments 

provide a speculative indication that generosity may be higher in non-monetary contexts. This is 

further supported by evidence that money may exert a detrimental influence on human pro-social 

behavior (Pfeffer and DeVoe, 2009; Ellingsen and Johanneson, 2009; Mogilner, 2010; 

Gasiorowska and Helka, 2012). For example, Vohs, Mead and Goode (2006) found that priming 

participants with money (for example, by unscrambling phrases containing words such as “high 

paying salary”) led to self-sufficient and self-regarding behavior in terms of wanting less help 

from others, giving less help to others, and preferring distance from others. Further, DeVoe and 

Iyengar (2010) found that subjects rated hypothetical employee performance bonuses that 

rewarded employees unequally as much more fair when the bonus involved money (or 

redeemable reward points) than when it involved time (vacation days) or food. In a field setting, 

Kube, Maréchal and Puppe (2012) demonstrated that workers distinguish between monetary and 

non-monetary gifts from an employer, responding much more positively to the latter. Brown, 

Meer and Williams (2013) showed that people donate more to charity when their work output 

goes directly to charity, as money, than when they receive their work output first and then make 

a monetary donation. Thus, there is considerable reason to believe that people’s inclinations to 

act pro-socially may be weaker in contexts involving money, compared to other kinds of 

decisions. This yields our primary alternative hypothesis. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 A type-based reciprocity model (Levine, 1998) also generates identical predictions whenever the distribution of 
types is not affected by the context. Models of intentions-based reciprocity trivially generate identical predictions for 
the two environments (Rabin, 1993; Dufwenberg and Kirchsteiger, 2004).  
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HA: Generosity will be greater in non-monetary contexts than in monetary ones. 

As a second research question, we ask, is there a relationship between an individual’s 

generosity in monetary and non-monetary allocations? Social preference models assume that 

generous behavior in different contexts results from the same underlying mechanisms. For 

example, people who care about equality in one context should care about equality in other 

contexts as well. Therefore, even if H0 is not supported because some feature of the context 

causes changes in levels of generosity, we might expect a relationship between individuals’ 

relative generosity—those who are more generous than others in one context should also be more 

generous in other contexts as well. While, not formulating a formal hypothesis for this research 

question, our analysis explores this important question. 

The questions above are related to other work that attempts to identify relationships 

between pro-social behavior in different contexts.6 For example, Benz and Meier (2008) find that 

Swiss students who make greater donations to charities in a classroom experiment also donate 

more to charities outside of an experimental setting; other studies also find relationships between 

pro-social behavior in experimental and natural environments (e.g., Rustagi, Engel and Kosfeld, 

2010; Carpenter and Seki, 2011; Fehr and Leibbrandt, 2011). Such relationships are sometimes 

present for some behaviors and absent for others. For instance, Carpenter and Myers (2010) find 

that the amount donated to charity in a dictator game is correlated with the willingness to become 

a volunteer firefighter, but not with the propensity to actually respond to emergency calls. Other 

studies similarly find support for such behavioral relationships in some comparisons but not in 

others (Karlan, 2005; Laury and Taylor, 2008), and some studies find very little correspondence 

between pro-social behavior in lab and field settings (Stoop, Noussair and Van Soest, 2012). Of 

course, in making the comparisons between experimental and natural (non-experimental) choice 

environments, various aspects of the choice context may change. For example, as Carpenter and 

Myers (2010) note, in settings such as volunteer firefighting, image-based motivations may be 

present in some types of behaviors more than in others. Or a comparison between public good 

games and the fishing behavior of fishermen may ignore a desire to “win” by catching more real 

fish in the natural context that is not present in decisions outside of that context (Stoop, Noussair 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6 Also related is research that attempts to identify the relationships between other forms of preferences across choice 
contexts, including risk (Einav, et al., 2012) and time preferences (Chabris, et al., 2008; Meier and Sprenger, 2012). 
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Table 6. Correlations in generosity across contexts 

All dictators (n=94) 

 !!!! !!!! !!!"! !!!"! 

!!!! 1    

𝐺!!! 0.70*** 1   

𝐺!!"! 0.48*** 0.36*** 1  

𝐺!!"! 0.37*** 0.36*** 0.84*** 1 

     

Inconsistent subjects only (n=70) 

 𝐺!!! 𝐺!!! 𝐺!!"! 𝐺!!"! 

𝐺!!! 1    

𝐺!!! 0.49*** 1   

𝐺!!"! 0.20* 0.05 1  

𝐺!!"! 0.05 0.07 0.76*** 1 
 

Inconsistent subject are those for whom the measured generosity differs 
between at least two contexts.  * - p < 0.1, ** - p < 0.05, *** p < 0.01 
 

 

Table 7. Principal components analysis of the four allocation decisions 

 

 Component 1 Component 2 

GM+ 0.039 0.686 

GM- -0.036 0.726 

GNM+ 0.694 0.029 
GNM- 0.718 -0.029 

Proportion of Variance 0.46 0.43 

Cumulative Proportion 0.46 0.89 
 
Orthogonal varimax rotation employed to facilitate interpretation of 
factors 
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Figure 1. Cumulative distribution of generosity by context (Experiment 1) 

 
 
 
 
Figure 2. Joint distribution of generosity in harm and money by subject (Experiment 1) 

 
 
 

 
 



	   39 

Figure 3. Scatter plot and linear correlation between dictators’ Willingness to Accept money to 
put their hand in ice water for sixty seconds (x-axis) and the percent of time kept in the 
allocation of the ice-water experience (y-axis) (Gi

H). 

 
 



	   40 

 
Figure 4. Cumulative distribution of generosity by context (Experiment 2) 
 

 
 

 
	   	  

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

C
um

ul
at

iv
e 

Fr
eq

ue
nc

y

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Generosity (Gi)

G(monetary, positive) G(monetary, negative)
G(non-monetary, positive) G(non-monetary, negative)



	   41 

Figure 5. Pairwise distributions of generosity across contexts (Experiment 2) 
 

 
For the lower triangle, the x-axis for the graph is the variable above the graph and the y-axis is the variable to the 
right of the graph. For the upper triangle, the x-axis for the graph is the variable below the graph and the y-axis is 
the variable to the left of the graph.  
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Figure 6A. Mean generosity exhibited by participants in each cluster, by context (k = 3). 

  
 
 
Figure 6B. Mean generosity exhibited by participants in each cluster, by context (k = 4). 
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