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l Introduction

Many influential economists, including Adam Smith (1759), Gary Becker 
(1974), Kenneth Arrow (1981), Paul Samuelson (1993) and Amartya Sen (1995), 
pointed out that people often do care for the well-being of others and that this 
may have important economic consequences. However, most economists still rou-
tinely assume that material self-interest is the sole motivation of all people. This 
practice contrasts sharply with a large body of evidence gathered by experimental 
economists and psychologists during the last two decades. This evidence indicates 
that a substantial percentage of the people are strongly motivated by other-re-
garding preferences and that concerns for the well-being of others, for fairness 
and for reciprocity, cannot be ignored in social interactions. One purpose of this 
chapter is to review this evidence, suggest how it can be best interpreted, and how 
it should be modeled. We take up this task in Section 2, where we describe the 
most important experiments that have radically changed the views of many ex-
perimental economists over the last two decades. Section 2 also describes recent 
neuroeconomic experiments that combine the tools of experimental economics 
with non-invasive brain imaging methods of modern neuroscience to better un-
derstand how the brain generates other-regarding behaviour.1)

1) Readers who are interested in the role of reciprocity and altruism at the workplace 
and, more generally, in cooperative endeavours, should consult the excellent handbook 
chapters by Putterman and Rotemberg. Kolm, provides an interesting discussion of the 
concept of reciprocity that differs from the preference based theories dealt with in our 
chapter.
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In hindsight, it is ironic that experiments have proven to be critical for the 
discovery and the understanding of other-regarding preferences because ex-
perimental economists were firmly convinced for several decades that other-re-
garding motives only had limited impact. They believed that the self-interest as-
sumption provides a good description for most people's behaviour. At best, oth-
er-regarding behaviour was viewed as a temporary deviation from the strong 
forces of self-interest. Vernon Smith discovered in the 1950s that experimental 
markets quickly converge to the competitive equilibrium if subjects trade a homo-
geneous good and all aspects of the good are fully contractible (Smith 1962). 
Hundreds of experiments have since confirmed the remarkable convergence prop-
erties of experimental markets (see Davis and Holt 1993, for example). The equi-
librium in these experiments is computed assuming that all players are exclusively 
self-interested. Therefore, the quick convergence to equilibrium was interpreted as 
a confirmation of the self-interest hypothesis.

However, the bargaining and cooperation experiments described in Section 2 
below illustrate that this conclusion was premature because a large percentage of 
the subjects in these experiments – some of which involve fully representative sub-
ject pools for whole countries – exhibit other regarding behaviour that the self-in-
terest hypothesis cannot rationalize in any reasonable way. Subjects in these ex-
periments have to make simple decisions in situations where the self-interested 
choice is salient and easy to understand. Thus, if they deviate from the self-inter-
ested choice, we can conclude that they exhibit some form of other-regarding 
preference. Given this evidence, the real question is no longer whether many peo-
ple have other-regarding preferences, but under which conditions these preferences 
have important economic and social effects and what the best way to describe and 
model these preferences is.

However, the evidence from competitive market experiments remains. How 
can we reconcile the fact that the self-interest model predicts behaviour in com-
petitive experimental markets with fully contractible goods very well while it com-
pletely fails in the simple experiments described in Section 2 below? Some of the 
recently developed models of other-regarding preferences that are described and 
discussed in some detail in Section 3 provide a solution to this puzzle; they show 
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that competition may completely remove the impact of other-regarding 
preferences. Thus, the fact that we do not observe other-regarding behaviour in 
certain competitive markets does not mean that other-regarding preferences are 
absent. Instead, rational individuals will not express their other-regarding prefer-
ences in these markets because the market makes the achievement of other-re-
garding goals impossible or infinitely costly. However, a large amount of economic 
activity takes place outside competitive markets – in markets with a small number 
of traders, in markets with informational frictions, in firms and organizations, and 
under contracts which are neither completely specified nor enforceable. Models 
based on the self-interest assumption frequently make very misleading predictions 
in these environments, while models of other-regarding preferences predict much 
better. These models thus provide fresh and experimentally confirmed insights into 
important phenomena like the persistence of non-competitive wage premiums, the 
incompleteness of contracts and the absence of explicit incentive schemes, the al-
location of property rights, the conditions for successful collective action, and the 
optimal design of institutions.

One of the exciting aspects of this development is that the newly developed 
theories of other-regarding preferences were tested in a new wave of experiments, 
sometimes before they were even published. This led to important insights into the 
power and the limits of different models which will be discussed in Section 4. 
These experiments also show that it is possible to discriminate between different 
motivational assumptions, answering one important objection to this research 
program. There has always been a strong convention in economics of not ex-
plaining puzzling observations by changing assumptions on preferences. Changing 
preferences is said to open Pandora’s Box because everything can be explained by 
assuming the “right” preferences. We believe that this convention made sense in 
the past when economists did not have the tools to examine the nature of prefer-
ences in a scientifically rigorous way. However, due to the development of ex-
perimental techniques these tools are now available. In fact, one purpose of this 
paper is to show that the past decade has yielded both progress on and fascinating 
new insights into the nature of other regarding preferences.

While many people are strongly concerned about others' well-being, fair-
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ness, and reciprocity, we consider it equally important to stress that the available 
experimental evidence suggests that there are also many subjects who behave quite 
selfishly even when they are given a chance to affect other people's well-being at 
a relatively small cost. One of the exciting insights of some of the newly devel-
oped theoretical models is that the interaction between fair and selfish individuals 
is key to understanding the observed behaviour in strategic settings. These models 
explain why almost all people behave as if they are completely selfish in some 
strategic settings, while the same people will behave as if driven by fairness in 
others.

We describe several examples that show the economic importance of other- 
regarding preferences in different settings in the final part of the paper, Section 5. 
Among other things, we provide evidence indicating that other-regarding prefer-
ences are decisive for explaining collective action and multi-lateral cooperation. 
We present, in particular, recent evidence showing that if individuals can choose 
between an institution allowing mutual punishment of non-cooperative behaviour 
or one which rules out mutual punishment, they converge to a behavioral equili-
brium in which the selfish and the other-regarding types unanimously prefer the 
punishment institution. Moreover, punishment of free riders actually occurs and 
drives the behaviour in the punishment institution towards a state in which full 
cooperation und no punishment occurs. The threat of punishment alone suffices to 
generate full cooperation. This experiment constitutes a powerful example suggest-
ing that other-regarding preferences have shaped many of our cooperative 
institutions. In addition, we document that other-regarding preferences have deep 
effects on outcomes in markets with moral hazard problems, while the interaction 
between selfish and fair-minded subjects in markets with fully contractible goods 
generates outcomes that are close to the competitive prediction. Finally, we report 
how other-regarding preferences influence voting behaviour in taxation games. 
These examples, although important, provide only a glimpse into the full range of 
possibilities how other-regarding preferences shape social and economic inter-
actions including, perhaps, some of our most fundamental institutions. The exam-
ples also show that the main reason why other-regarding preferences are im-
portant lies in the fact that even a minority of other-regarding people may gen-
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erate powerful cooperation incentives for selfish people.
To set the stage for the discussion of the following sections we give an in-

formal and intuitive definition of several types of other-regarding preferences that 
received a lot of attention in the recent literature that tries to explain behavior in 
economic experiments. In Section 3 we define these preferences in a formal and 
more rigorous way. The theoretical literature on other-regarding preferences has 
focused on three departures from the standard self-interest model. In addition to 
the material resources allocated to him a person may also care about: (i) The 
material resources allocated to other agents in a relevant reference group. (ii) The 
fairness of the behavior of relevant reference agents. (iii) The “type” of the refer-
ence agents, i.e. whether the agents have selfish, altruistic, spiteful, or fair minded 
preferences.

Consider first the case where the utility function of an individual also de-
pends on the material resources that other agents in a relevant reference group 
receive. A typical example is altruism. Altruism is a form of unconditional kind-
ness; that is, a favor given does not emerge as a response to a favor received 
(Andreoni 1989; Andreoni and Miller 2002; Cox, Sadiraj and Sadiraj 2001, 
Charness and Rabin 2002). In technical terms, altruism means that the first deri-
vate of the utility function of an individual with respect to the material resources 
received by any other agent is always strictly positive. Thus, an altruist is willing 
to sacrifice own resources in order to improve the well being of others. The op-
posite case is envy or spitefulness. A spiteful person always values the material 
payoff of relevant reference agents negatively. Such a person is, therefore, always 
willing to decrease the material payoff of a reference agent at a personal cost to 
himself (Bolton 1991, Kirchsteiger 1994, Mui Vai-Lam 1995) irrespective of both 
the payoff distribution and the reference agent’s fair or unfair behavior. Therefore, 
spiteful preferences represent the antisocial version of other-regarding preferences. 
A conditional form of altruism and/or envy is inequity aversion (Fehr and Schmidt 
1999, Bolton and Ockenfels 2000, Charness and Rabin 2002). An individual is in-
equity averse if, in addition to his material self-interest, his utility increases if the 
allocation of material payoffs becomes more equitable. Thus, an inequity averse 
person may value additional material resources allocated to a reference agent pos-
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itively or negatively, depending on whether the allocation becomes more or less 
equitable. Obviously, the definition of equity is very important in these models. In 
the context of experimental games equity is usually defined as equality of mone-
tary payoffs. However, departures from equality have been defined differently. 
They can be measured in terms of the income differences between the individual 
and all relevant reference agents, or in terms of the difference between the in-
dividual and the least well-off in his reference group, or in terms of the in-
dividual’s relative share of the overall surplus.

The case where preferences depend on the fair or unfair behavior of other 
agents has also received much attention in the literature and is often called 
reciprocity. A reciprocal individual, as we define it here, responds to actions he 
perceives to be kind in a kind manner, and to actions he perceives to be hostile 
in a hostile manner (Rabin 1993, Segal and Sobel 2004, Dufwenberg and 
Kirchsteiger 2004, Falk and Fischbacher 2005). Thus, preferences do not only de-
pend on material payoffs but also on intentions, i.e. on beliefs about why an agent 
has chosen a certain action. This cannot be modeled by using conventional game 
theory but requires the tools of psychological game theory (Geanakoplos, Pearce 
and Stacchetti, 1989).

Finally, preferences may depend on the type of opponent (Levine 1998). 
According to type-based reciprocity, an individual behaves kindly towards a 
“good” person (i.e, a person with kind or altruistic preferences) and hostilely to-
wards a “bad” person (i.e. a person with unkind or spiteful preferences). Note that 
it is the “type” of a person and not the intention” of his action that affects prefer-
ences in this case. Therefore, type-based reciprocity can be modeled using con-
ventional game theory.

It is important to emphasize that it is not the expectation of future material 
benefits that drives reciprocity. Reciprocal behavior as defined above differs fun-
damentally from "cooperative" or "retaliatory" behaviour in repeated interactions 
that is motivated by future material benefits. Therefore, reciprocal behaviour in 
one-shot interactions is often called “strong reciprocity” in contrast to “weak rec-
iprocity” that is motivated by long-term self-interest in repeated interactions. 
(Gintis 2000; Fehr and Fischbacher 2003).
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Readers who are mainly interested in the experimental evidence that docu-
ments the existence of other-regarding preferences should first consult Section 2 
and then Section 4 of this chapter. In Section 2 we present a list of simple experi-
ments that indicate the existence and the prevailing patterns of other-regarding 
preferences. In Section 4 we discuss the most recent evidence in the light of the 
newly developed models of other-regarding preferences. Readers who are mainly 
interested in the different models of other-regarding preferences and how they 
perform relative to the available evidence can directly jump to Section 3 and 
Section 4. Finally those readers who are mainly interested in the economic impact 
of other-regarding preferences may directly jump to Section 5.
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II Empirical Foundations of 

Other-regarding Preferences

1.  Other-regarding Behaviour in Simple Experiments

In the introduction, we referred to the previously held belief of many ex-
perimental economists in the validity of the self-interest hypothesis. This 
“commitment” to the self-interest hypothesis slowly weakened in the 1980s, when 
experimental economists started studying bilateral bargaining games and inter-
actions in small groups in controlled laboratory settings (see e.g. Roth, Malouf 
and Murningham 1981, Güth, Schmittberger and Schwarze 1982). One of the im-
portant experimental games that eventually led many people to realize that the 
self-interest hypothesis is problematic was the so-called Ultimatum Game by 
Güth, Schmittberger and Schwarze (1982). In addition, games like the Dictator 
Game, the Power to Take Game, the Third Party Punishment Game, the Gift 
Exchange Game and the Trust Game played an important role in weakening the 
exclusive reliance on the self-interest hypothesis. All these games share the feature 
of simplicity, enabling the experimental subjects to understand them and therefore 
making inferences about subjects’ motives more convincing. In fact, in all these 
games one player has a strictly dominant strategy if he is self-interested and this 
selfish strategy is salient and easy to understand in all cases. Therefore, if this 
player does not choose his or her selfish strategy, we can infer that he deliberately 
did not do so, i.e., we can make inferences about his motives.

In the Ultimatum Game, a pair of subjects has to agree on the division of 
a fixed sum of money. Person A, the proposer, can make one proposal of how to 
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divide the amount. Person B, the Responder, can accept or reject the proposed 
division. In case of rejection, both receive nothing; in case of acceptance, the pro-
posal is implemented. Under the standard assumptions that (i) both the proposer 
and the responder are rational and care only about how much money they get 
and (ii) that the Proposer knows that the Responder is rational and selfish, the 
subgame perfect equilibrium prescribes a rather extreme outcome: the Responder 
accepts any positive amount of money and, hence, the Proposer gives the 
Responder the smallest money unit, ε, and keeps the rest to himself.

A robust result in the ultimatum game, across hundreds of experiments, is 
that the vast majority of the offers to the Responder are between 40 and 50 per-
cent of the available surplus. Moreover, proposals offering the Responder less than 
20 percent of the surplus are rejected with probability 0.4 to 0.6. In addition, the 
probability of rejection is decreasing in the size of the offer (see, e.g., Güth, 
Schmittberger and Schwarze, 1982; Camerer and Thaler, 1995; Roth, 1995, 
Camerer 2003 and the references therein). Apparently, many Responders do not 
behave in a self-interest maximizing manner. In general, the motive indicated for 
the rejection of positive, yet “low”, offers is that subjects view them as unfair. A 
further robust result is that many Proposers seem to anticipate that low offers will 
be rejected with a high probability. A comparison of the results of dictator games 
and ultimatum games suggests this. The Responder’s option to reject is removed in 
a dictator game; the Responder must accept any proposal. Forsythe et al. (1994) 
were the first to compare the offers in ultimatum and dictator games. Self-inter-
ested proposers should allocate nothing to the Recipient in the dictator game. In 
experiments, Proposers typically dictate allocations that assign the Recipient on 
average between 10 and 25 percent of the surplus, with modal allocations at 50 
percent and zero. These allocations are much less than Proposers’ offers in ultima-
tum games, although most players do offer something. Comparing dictator with 
bilateral ultimatum games shows that fear of rejection is part of the explanation 
for Proposers’ generous offers, because they do offer less when rejection is 
precluded. But many subjects offer something in the dictator game, so fear of re-
jection is not the entire explanation. The considerably lower offers in the dictator 
game suggest that many Proposers apply backwards induction. This interpretation 
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is also supported by the surprising observation of Roth, Prasnikar, Okuno- 
Fujiwara and Zamir, 1991, who showed that the modal offer in the ultimatum 
game tends to maximize the Proposer's expected income.2)

The “power to take game”, invented by Bosman and van Winden (2002), is 
another tool that has proven useful in understanding punishment behaviour. Both 
the Proposer and the Responder are endowed with some income in this game. 
Subjects may have earned this income, as in Bosman and van Winden (2002), or 
the experimenter may have allocated the money to the subjects as in Bosman, 
Sutter and van Winden (2005). The Proposer can set a take or “theft” rate t ∈ 
[0,1] which is the fraction of the Responder’s endowment that will be transferred 
to the Proposer. The Responder is then informed of the take rate and can destroy 
part or all of his income. Thus, if the Responder destroys his or her whole income 
nothing is transferred to the Proposer. If the Responder destroys only a fraction d, 
d ∈ [0,1], of his income, the Proposer receives a share of t(1 – d) of the 
Responder’s pre-destruction income. In contrast to the ultimatum game, the pow-
er to take game allows the punishment behaviour to vary continuously with the 
take rate. The evidence indicates that the destruction rate is roughly d = 0.5 for 
take rates around t = 0.8, regardless of whether the initial endowment was earned 
through effort or exogenously allocated by the experimenter. However, the de-
struction rate is higher for lower take rates if the initial endowment is given to the 
subjects without effort, whereas the destruction rate is higher for takes rates above 
0.8 if the endowment was earned through effort. This indicates that the way the 
initial endowment is allocated to the subjects matters because it seems to affect 
their feelings of entitlement. Hoffman, McCabe and Smith (1996) also reported 
that feelings of entitlement may be important for punishment behaviour in the 
context of the ultimatum game.

2) Suleiman (1996) reports the results of ultimatum games with varying degrees of veto 
power. In these games a rejection meant that λ percent of the cake was destroyed. 
For example, if λ = 0.8, and the Proposer offered a 9:1 division of $10, a rejection 
implied that the Proposer received $1.8 while the Responder received $0.2. Suleiman 
reports that Proposers’ offers are strongly increasing in λ.
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The Responders’ feelings may be hurt if he or she receives an unfairly low 
offer in the ultimatum game. Thus, pride or motives to retain self-respect may 
drive a rejection. Therefore, the question arises whether people would also be 
willing to punish violations of social or moral norms if they themselves are not the 
victim of the norm violation. A game that is particularly suited to examine this 
question is the so-called third party punishment Game (Fehr and Fischbacher 
2004). The three players in this game are denoted A, B, and C. A and B play a 
simple dictator game. Player A, the Proposer, receives an endowment of S tokens 
of which he can transfer any amount to player B, the Recipient. B has no endow-
ment and no choice to make. Player C has an endowment of S/2 tokens and ob-
serves player A's transfer. Player C can then assign punishment points to player A. 
Player C incurs costs of 1 token and player A is charged 3 tokens for each pun-
ishment point player C assigns to player A. Since punishment is costly, a self-in-
terested player C will never punish. However, if there is a sharing norm, player C 
may well punish player A if A gives too little.

In fact, in the experiments conducted by Fehr and Fischbacher (2004), 
where S = 100, player A was rarely punished if he transferred 50 or more tokens 
to player B. If he transferred less than 50 tokens, roughly 60 percent of players C 
punished A and the less A transferred, the stronger was the punishment. If nothing 
was transferred, A received on average 14 punishment points, reducing A’s income 
by 42 tokens. Thus, if nothing was transferred player A earned (on average) more 
money in this setting than if he transferred the fair amount of 50. However, if 
player C was himself the recipient in another dictator game unrelated to that 
played between A and B, C punished more. All transfer levels below 50 were on 
average punished so strongly in this case that it was no longer in player A's 
self-interest to transfer less than 50. It seems that if C is himself a recipient, he is 
more able to empathize with B if B receives little and thus increase the punishment 
imposed on A. Finally, if third party punishment is compared to second party 
punishment (i.e. if B can punish A), it turns out that second party punishment is 
significantly stronger than is third party punishment. Note that this does not nec-
essarily mean that third party punishment is less effective in sustaining social 
norms because third parties are often more numerous than second parties.
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Dictator games measure pure altruism. Interesting companion games are the 
trust game (Berg, Dickhaut and McCabe 1995) and the gift exchange game (Fehr, 
Kirchsteiger and Riedl 1993). In a trust game, both an Investor and a Trustee re-
ceive an amount of money S from the experimenter. The Investor can send be-
tween zero and S to the Trustee. The experimenter then triples the amount sent, 
which we term y, so that the Trustee has S + 3y. The Trustee is then free to re-
turn anything between zero and S + 3y to the Investor. The Investor's payoff is S 
– y + z and that of the Trustee is S + 3y – z where z denotes the final transfer 
from the Trustee to the Investor. The trust game is essentially a dictator game in 
which the Trustee dictates an allocation, with the difference, however, that the 
Investor’s initial investment determines the amount to be shared.

In theory, self-interested Trustees will keep everything and repay z = 0. 
Self-interested Investors who anticipate this should transfer nothing, i.e., y = 0. In 
experiments in several developed countries, Investors typically invest about half the 
maximum on average, although there is substantial variation across subjects. 
Trustees tend to repay roughly y so that trust is not or only slightly profitable. 
The amount Trustees repay increases on average with y if the change in the 
Investors’ transfer is sufficiently high; the Trustees do not necessarily pay back 
more if the increase in y is modest.

In the gift exchange game, there is again a Proposer and a Responder. The 
Proposer offers an amount of money w ∈ [


 ,], 


  ≥ 0, which can be in-

terpreted as a wage payment, to the Responder. The Responder can accept or 
reject w. In case of a rejection, both players receive zero payoff; in case of 
acceptance, the Responder has to make a costly “effort” choice e ∈ [


 , ], 


  

> 0. A higher effort level increases the Proposer’s monetary payoff but is 
costly to the Responder. A selfish Responder will always choose the lowest 
feasible effort level and will, in equilibrium, never reject any w. Therefore, if 
the Proposer is selfish and anticipates the Responder’s selfishness the sub-
game perfect proposal is the lowest feasible wage level 


 . The main differ-

ence between the gift exchange game and the trust game is that in the trust 
game it is the first mover’s action that increases the available surplus, while 
in the gift exchange game it is the second mover who can increase the 
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surplus. 
The gift exchange game captures a principal-agent relation with highly in-

complete contracts in a stylized way. Several authors have conducted variants of 
the gift exchange game.3) All of these studies report that the mean effort is, in 
general, positively related to the offered wage which is consistent with the inter-
pretation that the Responders, on average, reward generous wage offers with gen-
erous effort choices. However, as in the case of the ultimatum and the trust game, 
there are considerable individual differences among the Responders. While a size-
able share of Responders (frequently roughly 40 percent, sometimes more than 50 
percent) typically exhibit a reciprocal effort pattern, a substantial fraction of 
Responders also always make purely selfish effort choices or choices which seem 
to deviate randomly from the self-interested action. Despite the presence of selfish 
Responders, the relation between average effort and wages can be sufficiently steep 
to render a high wage policy profitable which may induce Proposers to pay wages 
far above . Evidence for this interpretation comes from Fehr, Kirchsteiger and 
Riedl (1998), who embedded the gift exchange game into an experimental 
market.4) In addition, there was a control condition where the experimenter exo-

3) See, e. g., Fehr, Kirchsteiger and Riedl (1993, 1998), Charness (1996, 2000), Fehr and 
Falk, (1999), Gächter and Falk (1999), Falk, Gächter and Kovacs (1999), Hannan, 
Kagel and Moser (1999), Brandts and Charness (2004) and Fehr, Klein and Schmidt 
(2004).

4) When interpreting the results of gift exchange games it is important to stress that – 
depending on the concrete form of the proposer’s payoff function – gift exchange is 
more or less likely to be profitable for the proposer. In Fehr, Kirchsteiger and Riedl 
(1993, 1998), the proposer’s payoff function is given by xP = (v – w)e and effort is in 
the interval [0.1, 1]. With this payoff function the proposer cannot make losses and 
paying a high wage is less costly if the agent chooses a low effort level. In contrast, in 
Fehr, Klein and Schmidt (2004) the payoff function used is xP = ve – w which makes 
it more risky for the principal to offer a high wage. Indeed, while paying high wages 
was profitable for the principal in the experiments of Fehr, Kirchsteiger and Riedl, it 
did not pay off in Fehr, Klein and Schmidt. This difference in performance is predicted 
by the theory of inequity aversion by Fehr and Schmidt (1999) that is discussed in 
more detail in section 3. For a further discussion of gift exchange games in com-
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genously fixed the effort level. Note that the Responders can no longer reward 
generous wages with high effort levels in the control condition. It turns out that 
the average wage is substantially reduced when the effort is exogenously fixed.

The facts observed in the games mentioned above are now well established 
and there is little disagreement about them. However, questions remain about 
which factors determine and change the behavior in these games. For example, a 
routine question in discussions is whether a rise in the stake level will eventually 
induce subjects to behave in a self-interested manner. Several papers examine this 
question (Hoffman McCabe and Smith 1995, Fehr and Tougareva 1995, Slonim 
and Roth 1998, Cameron 1999); the surprising answer is that relatively large in-
creases in the monetary stakes did little or nothing to change behavior. Hoffman, 
McCabe and Smith (1995) could not detect any effect of the stake level in the ul-
timatum game. Cameron (1999) conducted ultimatum games in Indonesia and 
subjects in the high stake condition could earn the equivalent of three months’ in-
come in this experiment. She observed no effect of the stake level on Proposers’ 
behavior and a slight reduction of the rejection probability when stakes were high. 
Slonim and Roth (1998) conducted ultimatum games in Slovakia. They found a 
small interaction effect between experience and the stake level; the Responders in 
the high-stake condition (with a 10-fold increase in the stake level relative to the 
low stake condition) reject somewhat less frequently in the final period of a series 
of one-shot ultimatum games. Fehr and Tougareva (1995) conducted gift ex-
change games (embedded in a competitive experimental market) in Moscow. They 
did not observe an interaction effect between stake levels and experience. The 
subjects earned, on average, the equivalent amount of the income of one week in 
one of their conditions, while they earned the equivalent of a ten weeks’ income 
in another condition. Despite this large difference in the stake size, neither the 
Proposers' nor the Responders' behavior shows significant differences across 
conditions.

Of course, it is still possible that there may be a shift towards more selfish 
behavior in the presence of extremely high stakes. However, the vast majority of 

petitive environments see also section 5.3.
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economic decisions for most people involve stake levels well below three months’ 
income. Thus, even if other-regarding preferences played no role at all at stake 
levels above that size, these preferences would still play a major role in many eco-
nomically important domains.

Another important question is to what degree the behavior of students is 
respresentative for the general population. All the experiments mentioned above 
were predominantly conducted with students as experimental subjects. Two repre-
sentative data sets recently addressed this question – one from Germany (Fehr et 
al. 2002) and one from the Netherlands (Bellemare and Kröger 2003). In both 
cases, the authors conducted (modified) trust games and in both cases, certain 
demographic variables affected how the game is played, but these effects do not 
change the general pattern observed in the experiments with students. In partic-
ular, the trustees' back transfers are increasing in the investors' transfer and a large 
share (79 percent in the Fehr et al. study) of the trustees pays back money. 
Likewise, 83 percent of the investors transfer positive amounts; roughly 60 percent 
of them transfer 50% or more of their endowment. Moreover, the Proposers' and 
Responders' behavior remains constant, regardless of whether the players' endow-
ment in the trust game is €10 or €100.

Among the demographic variables, age seems to be important. Both studies 
find that people above the age of 60 give less than middle-aged individuals when 
in the role of an investor. However, both studies also find that the elderly tend to 
give back more, ceteris paribus, when in the role of a trustee. Fehr et al. also re-
port that subjects who experienced a divorce from their partner during the last 
year and people who favor none of the parliamentary parties in Germany (i.e. 
those who feel that they are not represented by the major political parties) pay 
back significantly less when in the role of a trustee. Furthermore, people who re-
port that they are in good health give back significantly more. The most important 
result these studies provide, however, is that only very few individual level demo-
graphic variables seem to matter for behaviour. This suggests that it is possible to 
detect meaningful behavioral patterns with student subject pools that are repre-
sentative for a more general subject pool, at least for the trust game.

To what extent does culture affect behaviour in these experiments? We de-
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fine culture in terms of subjects’ preferences and their beliefs about others’ 
behavior. For example, in the context of the ultimatum game cultural differences 
may be reflected in different rejection rates for the same offer or in different be-
liefs about the rejection rate. In the past, many researchers took subjects’ nation-
ality as a proxy for culture. Nationality may be a very imperfect measure for cul-
ture in modern nations, however, because different cultures may coexist within the 
same country. Cohen and Nisbett (1994) provide evidence, for example, indicating 
that individuals who grew up in the American South have a culture of honour 
whereas Northerners do not have such a culture. Having said this, comparing 
subjects’ behaviour across different continents may nevertheless yield interesting 
insights. Roth et al conducted ultimatum games in Japan, Israel, Slovenia, and the 
USA. Their results indicate somewhat lower rejection rates and lower offers in 
Japan and Israel compared to the US and Slovenia. Whereas the modal offers re-
main at 50% of the surplus throughout a ten period experiment with randomly 
assigned partners in the latter two countries, the modal offer converges to 40% in 
Israel and to two modes in Japan at 40% and 45%, respectively. The relatively 
low offers in Israel are also associated with relatively low rejection rates, indicat-
ing that a lower proposal in Israel was a rational choice for a self-interested 
proposer.

Buchan, Croson and Dawes conducted trust games in China, Japan, South 
Korea, and the USA. They find significant differences in investors’ and in trustees’ 
behaviour across countries. American and Chinese Investors transfer significantly 
more money than do their Japanese and Korean counterparts. Moreover, Chinese 
and Korean trustees send back a significantly higher proportion of their money 
than do American and Japanese subjects. Thus, Chinese subjects exhibit relatively 
high levels of trust (as indicator by investors' behaviour) and reciprocation (as in-
dicated by trustees’ behaviour) whereas Japanese subjects show relatively little trust 
and little reciprocation. The picture is more mixed for US and Korean subjects. 
Americans show a relatively high level of trust but a low level of reciprocation, 
whereas the Koreans show little trust but exhibit high levels of reciprocation.

The study by Henrich et al. (2001) documented the perhaps largest differ-
ences across cultures. This study reports the results of ultimatum game experi-
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ments conducted in 15 small scale societies located in 5 different continents. The 
subjects in the cross cultural studies previously discussed were university students; 
one could therefore argue that, despite national differences, they all share much in 
common. They probably all have above-average skills, probably stem from higher 
income families and, perhaps most importantly, share an academic learning 
environment. This provides a sharp contrast to the Henrich et al study, where 
subjects come from vastly different cultures. For example, the Ache from Paraguay 
practice extreme forms of egalitarianism in which big game is shared equally 
among the tribe members. Others, like the Au and the Gnau from Papua New 
Guinea obey norms of competitive gift giving: accepting gifts, even unsolicited 
ones, obliges one to reciprocate at some future time to be determined by the giver. 
Acceptance of gifts also establishes a subordinate position between the giver and 
the receiver. Therefore, large gifts are frequently rejected in this society because of 
the fear associated with the unspecific commitments.

Henrich et al. observe vastly different proposer behaviour across cultures. 
For example, among the Machiguenga, who live in Peru, the average offer is only 
26%, among the Gnau it is 38%, among the Ache it is 51%, while it even reaches 
58% among the Lamelara, who are whale hunters on an Island in the Pacific 
Ocean. Likewise, there are also strong differences regarding rejection rates across 
several cultures. However, since most offers were around 50% in several societies, 
few rejections are observed, rendering the analysis of rejection behaviour impos-
sible in these societies. Similar to the two representative studies in Germany and 
the Netherlands, only few, if any, individual level variables predict individual be-
haviour in the experiment. Two group level variables, however, explain a large 
share of the cross cultural variation in behaviour: the more the resources in a so-
ciety are acquired through market trading and the higher the potential payoffs to 
group cooperation that are associated with the environment in which the society 
lives, the higher are the offers in the ultimatum game. For example, groups of 20 
and more individuals have to cooperate in order to catch a whale and after the 
catch, they have to solve a difficult distribution problem: who gets which part of 
the whale. The Lamaleras have developed an extremely elaborate set of norms that 
determine in detail who gets what (Alvard 2004). These elaborate cooperation and 
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distribution practices may well spill over to the experimental context and induce 
subjects to make egalitarian offers. In contrast to the Lamelara, the Machiguenga 
in Peru exhibit little cooperation in production outside narrow family boundaries 
(Henrich and Smith 2004). They are also at the lower end of the spectrum with 
regard to market integration. It seems plausible that the absence of cooperation 
norms manifests itself in low offers in the ultimatum game. A third piece of telling 
evidence comes from the competitive gift giving societies in Papua New Guinea. 
Among the Au and the Gnau, a significant number of proposers offered more 
than 50% of the surplus, only to have these offers rejected in many cases. Thus, 
deeply seated social norms again seem to affect behaviour in the experiment.

2.  Other-regarding Preferences or Irrational Behaviour

While there is now little disagreement regarding the facts reported above, 
there is still some disagreement about their interpretation. In Section 3, we will 
describe several recently developed theories of altruism, fairness, and reciprocity 
that maintain the rationality assumption but change the assumption of purely self-
ish preferences. Although opinions about the relative importance of different mo-
tives behind other-regarding behaviour differ somewhat (see section 4), it is prob-
ably fair to say that most experimental researchers believe that some form of oth-
er-regarding preferences exists. However, some interpret the behaviour in these 
games as elementary forms of bounded rationality. For example, Roth and Erev 
(1995) and Binmore, Gale and Samuelson (1995) try to explain the presence of 
fair offers and rejections of low offers in the ultimatum game with learning models 
that are based on purely pecuniary preferences, which assume that the rejection of 
low offers is not very costly for the Responders who therefore only learn very 
slowly not to reject such offers. The rejection of offers, however, is quite costly for 
the Proposers, who thus quickly realize that low offers are not profitable. 
Moreover, since Proposers quickly learn to make fair offers, the pressure on the 
Responders to learn to accept low offers is greatly reduced. This gives rise to very 
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slow convergence to the subgame perfect equilibrium – if there is convergence at 
all. The simulations of Roth and Erev and Binmore, Gale and Samuelson show 
that it often takes thousands of iterations until play comes close to the standard 
prediction.

In our view, there can be little doubt that learning processes are important 
in real life as well as in laboratory experiments. There are numerous examples 
where subjects' behaviour changes over time and it seems clear that learning mod-
els are prime candidates for explaining such dynamic patterns. We believe, how-
ever, that attempts to explain the basic facts in simple games, such as the ultima-
tum game, the third party punishment game, or the trust game, in terms of learn-
ing models that assume completely selfish preferences are misplaced. The 
Responders' decisions, in particular, are so simple in these games that it is difficult 
to believe that they make systematic mistakes and reject money or reward gen-
erous offers, even though their true preferences would require them not to do so. 
Moreover, the above cited evidence from Roth et al. (1991) Forsythe et al (1995), 
Suleiman (1996) and Fehr, Kirchsteiger and Riedl (1998) suggests that many 
Proposers anticipate Responders’ actions surprisingly well. Thus, at least in these 
simple two-stage games, many Proposers seem to be quite rational and forward 
looking.

It is also sometimes argued that the behaviour in these games is due to a 
social norm (see, Binmore 1998, for example). In real life, so the argument goes, 
experimental subjects make the bulk of their decisions in repeated interactions. It 
is well known that the rejection of unfair offers or the rewarding of generous of-
fers in repeated interactions can be sustained as an equilibrium among purely 
self-interested agents. According to this argument, subjects’ behaviour is adapted 
to repeated interactions and they tend to apply behavioral rules that are appro-
priate in the context of repeated interactions erroneously to laboratory one-shot 
games.

We believe that this argument is half right and half wrong. The evidence 
from the cross-cultural experiments in 15 different small scale societies strongly 
suggests that social norms of cooperation and sharing have an impact on game 
playing behaviour. Indeed, the very fact that the behaviour in the experiment cap-
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tures relevant aspects of real life behaviour is the main reason why such experi-
ments are interesting; if they did not tell us something about how people behave 
in real life, the external validity of the experiments could be called into question. 
However, the fact that social norms affect subjects’ behaviour in the experiment 
does not at all mean that they are inappropriately applying repeated game heu-
ristics when they play one-shot games. In fact, the evidence suggests that subjects 
are well aware of the difference between one-shot interactions and repeated inter-
actions where their reputation is at stake. Subjects in the experiments by Andreoni 
and Miller (1993), Engelmann and Fischbacher (2002), Gächter and Falk (2002), 
Fehr and Fischbacher (2003), Seinen and Schram (2000) exhibit much more co-
operative behaviour or punish much more if the probability of repeatedly meeting 
the same subject increases or if they can acquire a reputation.

Fehr and Fischbacher (2003), for example, conducted a series of ten ultima-
tum games in two different conditions. Subjects played against a different oppo-
nent in each of the ten iterations of the game in both conditions. The proposers 
knew nothing about the past behaviour of their current responders in each iter-
ation of the baseline condition. Thus, the responders could not build up a reputa-
tion for being “tough” in this condition. In contrast, the proposers knew the full 
history of their current responders' behaviour in the reputation condition, i.e., the 
responders could build up a reputation for being “tough”. A reputation for reject-
ing low offers is, of course, valuable in the reputation condition because it in-
creases the likelihood of receiving high offers from the proposers in future periods.

Therefore, if the responders understand that there is a pecuniary payoff 
from rejecting low offers in the reputation condition, one should generally observe 
higher acceptance thresholds in this condition. This is the prediction of an ap-
proach that assumes that subjects are rational and not only care for their own 
material payoff but also have a preference for punishing unfair offers: only the 
punishment motive plays a role in the baseline condition, while the punishment 
motive and the self interest motive influence rejection behaviour in the reputation 
condition. If, in contrast, subjects do not understand the logic of reputation for-
mation and apply the same habits or cognitive heuristics to both conditions, there 
should be no observable systematic differences in responder behaviour across 
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conditions. Since the subjects participated in both conditions, it was possible to 
observe behavioral changes at the individual level. It turns out that the vast ma-
jority (slightly more than 80 percent, N = 72) of the responders increase their ac-
ceptance thresholds in the reputation condition relative to the baseline condition.5) 
Moreover, the changes in rejection behaviour occur almost instantaneously when 
subjects move from the baseline condition to the reputation condition or vice 
versa. Thus, the data refutes the hypothesis that subjects do not understand the 
strategic differences between one-shot play and repeated play.

Therefore, instead of assuming that simple decisions that deviate systemati-
cally from self-interest reflect merely a form of erroneous application of rules of 
thumb, it seems more reasonable to assume that the prevailing social norms affect 
subjects’ preferences. After all, the elaborate cooperation and distribution norms 
practiced by the whale hunters in Indonesia, or the gift giving norms among the 
Au and the Gnau in Papua New Guinea have been in place for decades if not 
centuries. They represent deep seated social practices that are likely to affect sub-
jects’ preferences. As these social practices are rather stable, the associated prefer-
ences inherit this stability. If a subject rejects a low offer in an anonymous 
one-shot ultimatum game because he or she is upset by the offer, the subject’s 
emotional reaction to the situation probably drives the behaviour. Anger, after all, 
is a basic emotion and the prevailing fairness norms are likely to be reflected in 
the emotional response to a greedy offer. Recent papers by Fehr and Gächter 
(2002), Bosman and van Winden (2002) and Ben-Shakhar, Bornstein, Hopfensitz 
and van Winden (2004) provide evidence for the involvement of anger in punish-
ment behaviour.

5) The remaining subjects, with one exception, exhibit no significant change in the ac-
ceptance threshold. Only one out of 70 subjects exhibits a significant decrease in the 
threshold relative to the baseline. Note that if a subject places a very high value on 
fairness, the acceptance threshold may already be very high in the baseline condition 
so that there is little reason to change the threshold in the reputation condition. 
Identical thresholds across conditions are, therefore, also compatible with a social 
preference approach. Only a decrease in the acceptance threshold is incompatible with 
theories of social preferences.
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The view that emotions are important determinants of other-regarding be-
haviors, however, does not imply that these behaviors are irrational. If I feel bad 
if I let a greedy Proposer go unpunished, and if punishing him makes me feel 
good, I simply have a taste for punishing a greedy proposer. From a choice theo-
retic viewpoint, this taste does not differ from my taste for chocolate or lobster. In 
fact, there is strong experimental evidence suggesting that the demand for punish-
ment increases if its price decreases (Eckel et al., Andreoni et al. in QJE, 
Putterman et al., Carpenter et al.). In addition, evidence from dictator games 
(Andreoni 2002) also shows that most subjects’ preferences for giving in a dictator 
game obey the generalized axiom of revealed preferences, implying that the prefer-
ences can be represented by a utility function. Finally, Andreoni, Castillo and 
Petrie (2003) have shown that the responder’s behaviour in a modified ultimatum 
game, in which the responder could shrink the available pie continuously, can be 
represented by convex fairness preferences.

The above arguments suggest that there is no reason for treating other-re-
garding preferences differently than other types of preferences. This means that we 
can apply the standard tools of economics and game theory to this area, enabling 
us to explain a great deal of behaviour in the games described above. For exam-
ple, why do in Forsythe et al. (1995) the Proposers give so much less in the DG 
compared to the UG? Why do the Proposers in the control condition with exoge-
nously fixed effort (Fehr, Kirchsteiger and Riedl 1998) make such low wage of-
fers? Why do subjects punish less if the price of punishing is higher? Why do 
subjects reject higher offers if they can gain a reputation for being a tough bar-
gainer compared to a situation where no reputation can be acquired? All these 
questions can be answered if one assumes that subjects are rational and care both 
for their own and others' payoffs. The problem with the alternative approach, 
which invokes some form of bounded rationality, is that at least so far it cannot 
explain these important behavioral variations across different games.

Most of the experiments that we consider in the rest of this paper are fairly 
simple. Therefore, we restrict attention in the following to approaches that main-
tain the assumption of rationality and ignore the potential role of learning.6)
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6) There are a few models that combine other regarding preferences and learning, e.g. 
Cooper and Stockman (1999) and Costa-Gomes and Zauner (1999).
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III Theories of Other-regarding 

Preferences

The experimental evidence sketched in Section 2 has provoked several theo-
retical attempts to explain the observed behaviour across different experiments 
within the rational choice framework. Three different approaches can be dis-
tinguished:

1. Models of “social preferences” assume that a player's utility function not 
only depends on his own material payoff, but may also be a function of 
the allocation of resources within his reference group, i.e. a player may 
also be concerned about the material resources other people receive. 
Furthermore, several models assume that people differ. Some people seem 
to be quite strongly concerned about how they compare to other people, 
while others seem to be mainly self-interested. Given these social prefer-
ences, all agents are assumed to behave rationally, meaning that the well 
known concepts of traditional utility and game theory can be applied to 
analyze optimal behavior and to characterize equilibrium outcomes in 
experimental games.

2. Models of “interdependent preferences” assume that people are concerned 
about their opponent's “type”. Suppose that each player may be either a 
selfish type or a (conditionally) altruistic type. If an altruistic player 
knows that he interacts with another altruistic player, his preferences are 
altruistic and he is willing to be generous. If however, he knows that he 
deals with a selfish opponent, his preferences become selfish, too. Thus, 
whether player 1’s preferences are altruistic or selfish depend on player 
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2’s preferences and vice versa.
3. The third class of models deals with “intention based reciprocity”. This 

approach assumes that a player cares about his opponent's intentions. If 
he feels that the opponent wanted to treat him kindly, he wants to return 
the favor and be nice to his opponent as well. If he feels that his oppo-
nent has hostile intentions, he wants to hurt his opponent. Thus, a play-
er's interpretation of his opponent's behavior is crucial in this approach. 
Note that it is not the “type” of a player but rather his intention that is 
kind or hostile. Thus, in a given situation there may be an equilibrium in 
which a player has kind intentions, but there may also be a second equi-
librium in which he has hostile intentions. Traditional game theory can-
not capture this phenomenon; the framework of psychological game 
theory is needed.

Almost all models of these three approaches start out by making some fairly 
specific assumptions about the players' utility functions. Alternatively, one could 
start from a general preference relation and ask which axioms are necessary and 
sufficient to generate utility functions with certain properties. Axiomatic ap-
proaches are discussed at the end of this section.

Before we discuss the different approaches in detail, a word of caution is 
required. Many of the models under consideration here use terms such as 
“fairness”, “equity”, “altruism” or “reciprocity” that have been debated for a long 
time by moral philosophers and economists and that can be interpreted in differ-
ent ways. Furthermore, some of these models are not entirely clear about what the 
domain of the theory is and what they want to achieve. In this section we will in-
terpret all of these theories very restrictively. First of all, we view them as purely 
positive theories that try to explain actual human behavior. Thus, we disregard 
any normative implications the theories may have. Second, we view these models 
as first attempts to explain the outcomes of economic experiments. Typically, sub-
jects enter these experiments as equals, they interact anonymously, and the phys-
ical outcome of the experiment is an allocation of monetary payoffs. Thus, for the 
experiments it is fairly straightforward to give a precise (and hopefully uncon-
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troversial) definition of “altruistic preferences”, “equitable allocation”, “fair behav-
ior” and the like. Of course, the theories discussed here do have implications for 
human behavior outside the laboratory as well. In some situations these im-
plications may be very straightforward, but in general there are many important 
questions that have to be answered before the models can be applied to the “real 
world”. This is a very important next step of this research agenda, but it will not 
be discussed here.

1.  Social Preferences

Classical utility theory assumes that a decision maker has preferences over 
allocations of material outcomes (e.g. goods) and that these preferences satisfy 
some “rationality” or “consistency” requirements, such as completeness and 
transitivity. However, this fairly general framework is often interpreted much more 
narrowly in applications, by implicitly assuming that the decision maker only cares 
about one aspect of an allocation, namely the material resources that are allocated 
to her. Models of social preferences assume, in contrast, that the decision maker 
may also care about the material resources allocated to others.

Somewhat more formally, let {1,2,...,N} denote a set of individuals and 
x=(x1,x2,...,xN) denote an allocation of physical resources out of some set X of 
feasible allocations. For concreteness we assume in the following that xi denotes 
the monetary payoff of person i. The self-interest hypothesis says that the utility 
of individual i only depends on xi. We will say that individual i has social prefer-
ences if for any given xi person i's utility is affected by variations of xj, j≠i. Of 
course, simply assuming that the utility of individual i may be any function of the 
total allocation is often too general because it yields very few empirically testable 
restrictions on observed behavior.7) In the following we will discuss several models 

7) One implication, however, is that if a decision maker can choose between two alloca-
tions then his decision should be independent on how the two allocations have been 
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of social preferences, each of which assumes that an individual's preferences de-
pend on xj, j≠i, in a different way.

3.1. Altruism
A person is altruistic if the first partial derivatives of u(x1,...,xN) with re-

spect to x1,...,xN are strictly positive, i.e., if her utility increases with the well be-
ing of other people. The hypothesis that (some) people are altruistic has a long 
tradition in economics and has been used to explain charitable donations and the 
voluntary provision of public goods.

Clearly, the simplest game for eliciting altruistic preferences is the dictator 
game (DG). Andreoni and Miller (2002) conducted a series of DG experiments in 
which one agent could allocate “tokens” between herself and another agent for a 
series of different budgets. The tokens were exchanged into money at different 
rates for the two agents and the different budgets. Let Ui(x1,x2) denote subject i's 
utility function representing her preferences over monetary allocations (x1,x2).

In a first step, Andreoni and Miller check for violations of the General 
Axiom of Revealed Preference (GARP) and find that almost all subjects behaved 
consistently and passed this basic rationality check. Thus, their preferences can be 
described by (quasi-concave) utility functions. Then Andreoni and Miller classify 
the subjects into three main groups. They find that about 30 percent of the sub-
jects give tokens to the other party in a fashion that equalizes the monetary pay-
offs between players. The behavior of 20 percent of the subjects can be explained 
by a utility function in which x1 and x2 are perfect substitutes, i.e., these subjects 
seem to have maximized the (weighted) sum of the monetary payoffs. However, 
almost 50 percent of the subjects behaved “selfishly” and did not give any sig-
nificant amounts to the other party. In a different experiment, they find that a 

generated. This prediction is refuted by some experiments on variants of the ultimatum 
game, where the proposer either could or could not influence the allocation of 
resources. See e.g. Falk, Fehr and Fischbacher (2004) and Blount (1995) and the dis-
cussion in Sections 3.2 and 3.3 below.
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sizeable minority (23 percent) of the subjects behaved spitefully by reducing their 
opponent's payoff if the opponent was better off then they were. Thus, they seem 
to have preferences that are non-monotonic in the monetary payoff of their 
opponent. Andreoni and Miller (2002, p.750) conclude that many individuals seem 
to have other-regarding preferences and that the individual choice behavior of 
subjects in dictator games is consistent with rationality. However, individuals are 
heterogeneous, and only a minority of subjects can be described as unconditional 
altruists who have a utility function that is always strictly increasing in the payoff 
of their opponent.8)

3.2. Relative Income and Envy
An alternative hypothesis is that subjects are not only concerned about the 

absolute amount of money they receive but also about their relative standing 
compared to others. The importance of relative income for a person’s well being, 
of envy and jealousy, and of conspicuous consumption has long been recognized 
by economists and goes back at least to Veblen (1922).9)9 Bolton (1991) for-
malized this idea in the context of an experimental bargaining game between two 
players. He assumes that Ui(xi,xj)=ui(xi,xi/xj), where u(⋅,⋅) is strictly increasing 
in its first argument and where the partial derivative with respect to xi/xj is strict-
ly positive for xi<xj and equal to 0 for xi≥xj. Thus, agent i suffers if she gets less 
than player j, but she does not care about player j if she is better off herself. Note 
that this utility function implies that ∂Ui/∂ xj≤0, just the opposite of altruism. 
Hence, while this utility function is consistent with the behavior in the bargaining 
games considered by Bolton, it neither explains generosity in dictator games and 

8) Another, more specific model of heterogeneous altruistic preferences has been devel-
oped by Cox, Sadiraj and Sadiraj (2001). They assume that the marginal rate of sub-
stitution between own income and the income of the opponent depends on whose in-
come is higher.

9) See e.g. Kolm (1995) for a detailed discussion and formalization of “envy” in 
economics.
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kind behaviour of responders in trust games and gift exchange games nor volun-
tary contributions in public good games. The same problem arises in the en-
vy-approach of Kirchsteiger (1994).

3.3. Inequity Aversion
The preceding approaches assume that utility is either monotonically in-

creasing or monotonically decreasing in the well being of other players. Fehr and 
Schmidt (1999) assume that a player is altruistic towards other players if their 
material payoffs are below an equitable benchmark, but she feels envy when the 
other players' material payoffs exceed this level.10) For most economic experiments 
it seems natural to assume that an equitable allocation is an equal monetary pay-
off for all players. Thus, inequity aversion reduces to inequality aversion in these 
games. Fehr and Schmidt consider the simplest utility function capturing this idea.
⋯    

 
≠ 

max  
 

≠ 

max  
with 0≤βi≤αi and βi≤1. Note that ∂Ui/∂ xj≥0 if and only if xi≥xj. Note 
also that the disutility from inequality is larger if another person is better off than 
player i than if another person is worse off (αi≥βi).

This utility function can rationalize positive and negative actions towards 
other players. It is consistent with generosity in dictator games and kind behaviour 
of responders in trust games and gift exchange games, and at the same time with 
the rejection of low offers in ultimatum games. It can explain voluntary con-
tributions in public good games and at the same time costly punishments of 
free-riders.

A second important ingredient of this model is the assumption that in-
dividuals are heterogeneous. If all people were alike, it would be difficult to ex-
plain why we observe that people sometimes resist “unfair” outcomes or manage 

10) Daughety (1994) and Fehr, Kirchsteiger and Riedl (1998) also assume that a player 
values the payoff of reference agents positively, if she is relatively better off, while she 
values the others‘ payoff negatively, if she is relatively worse off.
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to cooperate even though it is a dominant strategy for a selfish person not to do 
so, while fairness concerns or the desire to cooperate do not seem to have much 
of an effect in other environments. Fehr and Schmidt show that the interaction of 
the distribution of types with the strategic environment explains why very unequal 
outcomes are obtained in some situations while very egalitarian outcomes prevail 
in others. For example, even a population that consists only of very fair types 
(high α’s and β’s) cannot prevent very uneven outcomes in certain competitive 
environments (see, e.g., the ultimatum game with proposer competition in Section 
5.3) because none of the inequity averse players can enforce a more equitable 
outcome through her own actions. In contrast, a small fraction of inequity averse 
players in a public good game with punishment is sufficient to credibly threaten 
that free riders will be punished, inducing selfish players to contribute to the pub-
lic good.

Fehr and Schmidt choose a distribution for αand β that is consistent with 
the experimental evidence of the ultimatum game. Keeping this distribution fixed, 
they show that their model yields surprisingly accurate predictions across many 
bargaining, market and social dilemma games.11)

Bolton and Ockenfels (2000) independently developed a similar model of 
inequity aversion. They also show that their model can explain a wide variety of 
seemingly puzzling evidence such as generosity in dictator, gift exchange and trust 
games and rejections in the ultimatum game. In their model, the utility function is 
given by
  

where

11) One drawback of the piece-wise linear utility function employed by Fehr and 
Schmidt is that it implies corner solutions for some games where interior solutions 
are frequently observed. For example, a decision maker in the dictator game with a 
Fehr-Schmidt utility function would either give nothing (if her β<0.5) or share the 
pie equally (if β>0.5). Giving away a fraction that is strictly in between 0 and 0.5 is 
optimal only in the non-generic case where β=0.5. This problem can be avoided, at 
the cost of tractability, by assuming non-linear inequity aversion.
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For any given σi, the utility function is assumed to be weakly increasing and 
concave in player i's own material payoff xi. Furthermore, for any given xi, the 
utility function is strictly concave in player i's share of total income, σi, and ob-
tains a maximum at σi=1/N.12)

Fehr-Schmidt and Bolton-Ockenfels often yield qualitatively similar results 
for two-player games, while some interesting differences arise with more than two 
players. Fehr and Schmidt assume that a player compares herself to each of her 
opponents separately in this case. This implies that her behavior towards an op-
ponent depends on the income difference towards this person. In contrast, Bolton 
and Ockenfels assume that the decision maker is not concerned about each in-
dividual opponent but only about the average income of all players. Thus, whether 
∂Ui/∂xj is positive or negative in the Bolton-Ockenfels model does not depend 
on j's relative position towards i, but rather on how well i does compared to the 

12) This specification of the utility function has the disadvantage that it is not in-
dependent of a shift in payoffs. Consider, for example, a dictator game in which the 
dictator has to divide X Dollars. Note that this is a constant sum game because 
x1+x2 ≡ X. If we reduce the sum of payoffs by X, i.e., if the dictator can take 
away money from her opponent or give to him out of her own pocket, then x1+x2 
= 0 for any decision of the dictator and thus we always have σ1=σ2=1/2. 
Therefore, the theory makes the implausible prediction that, in contrast to the game 
where x1+x2 = X > 0, all dictators should take as much money from their opponent 
as possible. Camerer (2003, p. 111) notes a related problem. Suppose that the ulti-
matum game is modified as follows: If the Responder rejects a proposal, the mone-
tary payoffs are 10 percent of the original offer. In this case the relative shares are 
the same no matter whether the Responder accepts or rejects. Hence, Bolton and 
Ockenfels predict that the responder will always accept any offer, no matter how 
unequal it is. These problems do not arise in Fehr and Schmidt’s model of inequity 
aversion.
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average. If xi is below the average, then i would like to reduce j's income even if 
j has a much lower income than i herself. On the other hand, if i is doing better 
than the average, then she is prepared to give to j even if j is much better off than 
i.13)

2.  Models of Intention based Reciprocity

The models considered so far do not allow for the possibility that players 
care about their opponents' intentions. I may be happy to be kind to my opponent 
if I believe that he intends to be kind to me – independent of what he actually 
does. In order to evaluate my opponent's intentions, I not only have to form be-
liefs about what he is going to do, but also about why he is going to do it. But 
in order interpret his behavior, I have to form beliefs about which actions my op-
ponent believes I will take. Thus, for a given action of my opponent, it makes a 
difference for my utility payoff whether I believe that he takes this action because 
he believes that I will be kind to him or because he believes that I am going to 
hurt him. Traditional game theory cannot capture this, as it assumes that out-
comes (and not beliefs) determine payoffs. However, Geanakoplos, Pearce and 
Stacchetti (1989) developed the concept of “psychological game theory” that gen-
eralizes traditional game theory by allowing for the possibility that payoffs are a 
function of players’ beliefs. All models discussed in this subsection are based on 
psychological game theory.

13) See Camerer (2003, Section 2.8.5) and Section 4.1 for a more extensive comparison 
of these two approaches.
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IV Discriminating between Theories of 

Other-regarding Preferences

Most theories discussed in Section 3 were developed during the last few 
years and the evidence to discriminate between these theories is still limited. As we 
will show, however, the available data do exhibit some clear qualitative regu-
larities which give a first indication of the advantages and disadvantages of the 
different approaches.

1.  Who are the Relevant Reference Actors?

All theories of other-regarding preferences are based on the idea that actors 
compare themselves with a set of reference actors or take these actors' payoffs di-
rectly into account. To whom do people compare themselves? Who are the rele-
vant reference actors whose payoff is taken into account? There is no ambiguity 
about who the relevant reference actor is in bilateral interactions; the answer is 
less clear, however, in multi-person interactions. Most of the theories applicable 
in the n-person context assume that players make comparisons with all other n-1 
players in the game. The only exemption is the theory of Bolton and Ockenfels 
(BO). They assume that players compare themselves only with the “average” play-
er in the game and do not care about inequities between the other players. In this 
regard, the BO approach is inspired by the data of Selten and Ockenfels (1998) 
and Güth and van Damme (1998), which seem to suggest that actors do not care 
for inequities among the other reference agents. It would greatly simplify matters 
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if this aspect of the BO theory were correct.
One problem with this aspect of the BO approach is that it disenables the 

theory to explain punishment in the Third-Party Punishment Game. Recall that 
there are three players, A, B, and C in the third party punishment game. Player A 
is endowed with some surplus S and must decide how much of S to give to B, 
who has no endowment. Player B is just a dummy player and has no decision 
power. Player C is endowed with S/2 and can spend this money on the punish-
ment of A after he observes how much A gave to B. For any money unit player 
C spends on punishment the payoff of player A is reduced by 3 units. Note that 
the total surplus available in this game is (3/2)S. Therefore, without punishment, 
player C is certain to get her fair share (S/2) of the total surplus, implying that 
the BO model predicts that C will never punish. In contrast to this prediction, 
roughly 60 percent of the C players punished in this game. This indicates that 
many players do care about inequities among other players. Further support for 
this hypothesis comes from Charness and Rabin (2002) who offered player C the 
choice between the payoff allocations (575,575,575) and (900,300,600). Because 
both allocations give player C the fair share of 1/3 of the surplus, the BO model 
predicts that player C will choose the second allocation which gives him a higher 
absolute payoff. However, 54 percent of the subjects preferred the first allocation. 
Note that the self-interest hypothesis also predicts the second allocation, so one 
cannot conclude that the other 46 percent of the subjects have BO-preferences. A 
recent paper by Zizzo and Oswald (2000) also strongly suggests that subjects care 
about the inequities among the set of references agents.

It is important to note that theories of other-regarding preferences, in which 
subjects have multiple reference agents, do not necessarily imply that the subjects 
take actions in favour of all other reference agents, even if all other reference 
agents have the same weight in their utility function. To illustrate this, consider the 
following three-person UG (Güth and van Damme 1998). This game includes a 
Proposer, a Responder who can reject or accept the proposal, and a passive 
Receiver who can do nothing but collect the amount of money allocated to him. 
The Proposer proposes an allocation (x1,x2,x3) where x1 is the Proposer’s payoff, 
x2 the Responder’s payoff and x3 the Receiver’s payoff. If the Responder rejects, 
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all three players get nothing, otherwise the proposed allocation is implemented.
It turns out that the Proposers allocate substantial fractions of the surplus to 

the Responder in this game but little or nothing to the Receiver. Moreover, Güth 
and van Damme (p. 230) report that “there is not a single rejection that can 
clearly be attributed to a low share for the dummy (i.e., the Receiver, FS)”. BO 
take this as evidence in favour of their approach because the Proposer and the 
Responder apparently do not take the Receiver’s interest into account. However, 
this conclusion is premature because it is easy to show that approaches with mul-
tiple reference agents are fully consistent with the Güth and van Damme data. The 
point can be demonstrated in the context of the Fehr-Schmidt model. Assume for 
simplicity that the Proposer makes an offer of x1=x2=x while the Receiver gets 
x3<x. It is easy to show that a Responder with FS-preferences will never (!) reject 
such an allocation even if x3 = 0 and even if he is very fair-minded, i.e., has a 
high β-coefficient. To see this note that the utility of the Responder if he accepts 
is given by U2 = x – (β/2)(x – x3) which is positive for all β ≤ 1, and thus 
higher than the rejection payoff of zero. A similar calculation shows that it takes 
implausibly high β-values to induce a Proposer to take the interests of the 
Receiver into account.14)

The above arguments suggest that the “average” player in a game is not an 
empirically relevant reference agent. This is particularly important for all games in 
which subjects may want to punish a particular individual for unfair or morally 
inappropriate behaviour. In all these cases, a model, in which the differences (or 
the ratio) between a player’s own payoff and the group’s average payoff is the 
driving force of the punishment, is not able to predict which individual will be 
punished. A player who just wants to reduce the difference between his payoff 

14) The Proposer's utility is given by U1 = x1 – (β/2)[(x1 – x2) + (x1 – x3)]. If we nor-
malize the surplus to one and take into account that x1 + x2 + x3 = 1, U1 = (β/2) 
+ (3/2)x1[(2/3) - β]. Thus, the marginal utility of x1 is positive unless β exceeds 
2/3. This means that Proposers with β < 2/3 will give the Responders just enough to 
prevent rejection and, since the Responders neglect the interests of the Receivers, 
nothing to the Receivers.
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and the group’s average payoff does not care about the target of the punishment. 
Any punishment that reduces this difference, even if it is targeted on cooperative 
or norm abiding individuals, is equally desirable from the perspective of such a 
player (see also Falk, Fehr and Fischbacher 2001).

In general, however, very little is known about the outcome of social com-
parison processes in games. Therefore, our empirical knowledge about what makes 
a player a relevant reference agent is very limited. The assumption that all players 
in a game are relevant reference agents to each other should only be taken as a 
first approximation and may not be true in some games. It seems reasonable to 
assume that player A is a relevant reference agent for player B if A can affect B’s 
payoff in a salient way. However, there neither seems to be much theoretical work 
on this question nor persuasive empirical evidence beyond such general statements. 
Thus, the question “who are the relevant reference agents” is clearly an important 
unsolved problem.

2.  Equality versus Efficiency

Many models of other-regarding preferences are based on the definition of 
a fair or equitable outcome to which people compare the available payoff 
allocations. In experimental games, the equality of material payoffs is a natural 
first approximation for the relevant reference outcome. The quasi-maximin theory 
of Charness and Rabin assumes instead that subjects care for the total surplus 
(“efficiency”) accruing to the group. A natural way to study whether there are 
subjects who want to maximize the total surplus is to construct experiments in 
which the predictions of both theories of inequality aversion (BO and FS) are in 
conflict with surplus maximization. This has been done by Andreoni and Miller 
(2000), Bolle and Kritikos (1998), Andreoni and Vesterlund (forthcoming), 
Charness and Rabin (2002), Cox (2000) and Güth, Kliemt and Ockenfels (2000). 
Except for the Güth et al. paper, these papers indicate that a non-negligible frac-
tion of the subjects in dictator game situations is willing to give up some of their 
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own money in order to increase total surplus, even if this implies that they gen-
erate inequality that is to their disadvantage. Andreoni and Miller and Andreoni 
and Vesterlund, for example, conducted dictator games with varying prices for 
transferring money to the Receiver. In some conditions, the Allocator had to give 
up less than a dollar to give the Receiver a dollar, in some conditions the ex-
change ratio was 1:1, and in some other conditions the Allocator had to give up 
more than one dollar. In the usual dictator games, the exchange ratio is 1:1 and 
there are virtually no cases in which an Allocator transfers more than 50 percent 
of the surplus. In contrast, in dictator games with an exchange ratio of 1:3 (or 
1:2) a non-negligible number of allocators transfer in such a way that they end 
up with less money than the Receiver. This contradicts the models of Bolton and 
Ockenfels (2000), of Fehr and Schmidt (1999), and of Falk and Fischbacher 
(2005) because other-regarding subjects never take actions that give the other 
party more than they get in these models. It is, however, consistent with altruistic 
preferences or quasi-maximin preferences.

What is the relative importance of this kind of behavior? Andreoni and 
Vesterlund are able to classify subjects in three distinct classes. They report that 44 
% of their subjects (N=141) are completely selfish, 35 percent exhibit egalitarian 
preferences, i.e. they tend to equalize payoffs, and 21 percent of the subjects can 
be classified as surplus maximizers. Charness and Rabin report similar results with 
regard to the fraction of egalitarian subjects in a simple Dictator Game where the 
Allocator had to choose between (own, other) allocations of (400, 400) and (400, 
750). 31 percent of the subjects preferred the egalitarian and 69 percent the sur-
plus maximizing allocation. Among the 69 percent there may, however, also be 
many selfish subjects who no longer choose the surplus-maximizing allocation 
when this decreases their payoff only slightly. This is suggested by the game where 
the Allocator had to choose between (400, 400) and (375, 750). Here only 49 
percent of surplus-maximizing choices were observed. Charness and Rabin also 
present questionnaire evidence indicating that when the income disparities are 
greater the egalitarian motive gains weight at the cost of the surplus maximization 
motive. When the Allocator faces a choice between (400, 400) and (400, 2000), 
62 percent prefer the egalitarian allocation.
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More recently, Engelmann and Strobel (2004) argued that “efficiency” is an 
important motive that clearly dominates the desire for equality in 3 player dictator 
games. For example, the Allocator (who was always player B) could choose be-
tween 3 different payoff allocations in one of their games: (14, 4, 5), (11, 4, 6) 
and (8, 4, 7). Thus B’s material payoff was the same in each of the three alloca-
tions, but he could redistribute income from the rich person to the poor person. 
Redistribution has a high efficiency cost in this game because it reduces the rich 
person’s income by 3 units and increases the poor person’s income by only 1 unit. 
Maximin preferences and selfish preferences cannot play a role in this game be-
cause the Allocator receives the lowest payoff regardless of the allocation chosen. 
This game allows, therefore, for a clean examination of how important the equal-
ity motive is relative to the “efficiency” motive. Engelmann and Strobel report that 
60% of their subjects (N = 30) chose the first allocation, i.e., the one with the 
highest surplus and the highest inequality, and only 33% chose the most egali-
tarian allocation (8, 4, 7).

However, only students of economics and business administration, which we 
call for brevity “economists”, participated in the Engelmann and Strobel study. 
These students learn from the very beginning of their studies that surplus max-
imization is normatively desirable. Therefore, Fehr, Naef and Schmidt (2004) re-
plicated this game with N = 458 subjects to examine potential subject pool biases. 
They find a robust subject pool bias indicating that non-economists (N = 291) 
chose the most egalitarian allocation with the lowest surplus in 51% of the cases 
whereas economists’ probability to choose this allocation was only 26% (N = 
167). Likewise, the non-economists chose the least egalitarian allocation with the 
maximal surplus in only 28% of the cases, whereas the economists chose it in 
56% of the cases. This result is also important with regard to the interpretation of 
the results of Charness and Rabin, who also have disproportionately many econo-
mists in their subject pool.

Since the evidence in favour of preferences for surplus maximization comes 
exclusively from dictator games, it is important to ask whether these preferences 
are likely to play a role in “strategic situations”. We define strategic situations to 
be those in which the potential gift recipients are also capable of affecting the gift 
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givers' material payoffs. This question is important because the dictator game is 
different from many economically important games and real life situations, because 
one player is rarely at the complete mercy of another player in economic 
interactions. It may well be that in situations where both players have some power 
to affect the outcome, the surplus maximization motive is less important than in 
dictator games or is easily dominated by other considerations. The gift-exchange 
experiments by Fehr, Kirchsteiger and Riedl (1993, 1998) are telling in this regard 
because they embed a situation that is like a DG into an environment with com-
petitive and strategic elements.

These experiments exhibit a competitive element because the gift exchange 
game is embedded into a competitive experimental market. The experiments also 
exhibit a strategic element because the Proposers are wage setters and have to take 
the Responders' likely effort responses into account. Yet, once the Responder has 
accepted a wage offer, the experiments are similar to a dictator game because, for 
a given wage, the Responder essentially determines the income distribution and the 
total surplus by his choice of the effort level. The gift exchange experiments are an 
ideal environment for checking the robustness of the surplus maximization motive 
because an increase in the effort cost by one unit increases the total surplus by 
five units on average. Therefore, the maximal feasible effort level is, in general, al-
so the surplus maximizing effort level. If surplus maximization is a robust motive, 
capable of overturning preferences for equality or reciprocity, one would expect 
that many Responders choose effort levels that give the Proposer a higher mone-
tary payoff than the Responder.15) Moreover, surplus maximization also means 
that we should not observe a positive correlation between effort and wages be-
cause, for a given wage, the maximum feasible effort always maximizes the total 
surplus.16)

15) The Responders' effort level may, of course, also be affected by the intentions of the 
Proposer. For example, paying a high wage may signal fair intentions which may in-
crease the effort level. Yet, since this tends to raise effort levels, we would have even 
stronger evidence against the surplus-maximization hypothesis, if we observe little or 
no effort choices that give the Proposer a higher payoff than the Responder.
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However, the data supports neither of these implications. Effort levels that 
give the Proposer a higher payoff than the Responder are virtually non-existent. 
In the overwhelming majority of the cases, effort is substantially below the max-
imally feasible level and the Proposer earns a higher payoff than the Responder in 
less than two percent of the cases.17) Moreover, almost all subjects who regularly 
chose non-minimal effort levels exhibited a reciprocal effort-wage relation. A re-
lated result was observed by Güth, Kliemt and Ockenfels (2002) who also con-
ducted experiments in which dictators face a trade-off between equality and sur-
plus maximization. They report that equality concerns dominate surplus max-
imization concerns in the sense that dictators never perform transfers such that 
they earn less than the recipient, even if such transfers would be surplus 
enhancing. These results are in sharp contrast to the 49 percent of the Allocators 
in Charness and Rabin who preferred the (375, 750) allocation over the (400, 
400) allocation. One reason for the difference across studies is perhaps the fact 
that it was much cheaper to increase the surplus in the Charness-Rabin example. 
While the surplus increases in the gift exchange experiments on average by five 
units, if the Responder sacrifices one payoff unit, the surplus increases by 14 units 
per payoff unit sacrificed in the Charness-Rabin case. This suggests that surplus 
maximization only gives rise to a violation of the equality constraint if surplus in-
creases are extremely cheap. A second reason for the behavioural difference may 
be that when both players have some power to affect the outcome, the motive to 
increase the surplus is quickly crowded out by other considerations. This reason is 
quite plausible insofar as the outcomes in dictator games themselves are notori-
ously non-robust.

While the experimental results on ultimatum games are fairly robust, the 
dictator game seems to be a rather fragile situation in which minor factors can 
have large effects. Cox (2004), e.g., reports that 100 percent of all subjects trans-
ferred positive amounts in his dictator games.18) This result contrasts sharply with 

16) There are degenerate cases in which this is not true.
17) The total number of effort choices is N = 480 in these experiments, i.e., the results 

are not an artefact of a low number of observations.
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many other games, including the games in Charness and Rabin and many other 
dictator games. To indicate the other extreme, Eichenberger and Oberholzer 
(1998), Hoffman, McCabe, Shachat and Smith (1994) and List and Cherry (2000) 
report on dictator games with extremely low transfers.19) Likewise, in the impunity 
Game of Bolton and Zwick (1995), which is very close but not identical to a dic-
tator game, the vast majority of Proposers did not shy away from making very 
unfair offers. The impunity Game differs from the dictator game only insofar as 
the Responder can reject an offer; however, the rejection destroys only the 
Responder’s but not the Proposer’s payoff. The notorious non-robustness of out-
comes in situations resembling the dictator game indicates that one should be very 
careful in generalizing the results found in these situations to other games. Testing 
theories of other-regarding preferences in dictator games is a bit like testing the 
laws of gravity with a table tennis ball. In both situations, minor unobserved dis-
tortions can have large effects. Therefore, we believe that it is necessary to show 
that the same motivational forces that are inferred from dictator games are also 
behaviorally relevant in economically more important games. One way to do this 
is to apply the theories that were constructed on the basis of dictator game ex-
periments to predict outcomes in other games. With the exemption of Andreoni 
and Miller (2002) this has not yet been done.

Andreoni and Miller (2002) estimate utility functions based on the results of 
their dictator game experiments and use them to predict cooperative behavior in a 
standard public goods game. They predict behaviour in period one of these games, 
where cooperation is often quite high, rather well. However, their predictions dif-
fer greatly from final period outcomes, where cooperation is typically very low. In 

18) In Cox’s experiment, both players had an endowment of 10 and the Allocator could 
transfer his endowment to the Receiver, where the experimenter tripled the trans-
ferred amount. The Receiver made no choice.

19) In Eichenberger and Oberholzer (1998), almost 90 percent of the subjects gave 
nothing. In Hoffman et al. (1992) 64 percent gave nothing and 19 percent gave be-
tween 1 and 10 percent. In List and Cherry subjects earned their endowment in a 
quiz. Then they played the DG. Roughly 90 percent of the Allocators transferred 
nothing to the Receivers.



- 42 -

our view, the low cooperation rates in the final period of repeated public good 
games constitutes a strong challenge for models that rely exclusively on altruistic 
or surplus-maximizing preferences. Why should a subject with a stable preference 
for others' payoffs or for those of the whole group contribute much less in the fi-
nal period compared to the first period? Models of inequity aversion and intention 
based or type based reciprocity models provide a plausible explanation for this 
behaviour. All of these models predict that fair subjects make their cooperation 
contingent on the cooperation of others. Thus, if the fair subjects realize that there 
are sufficiently many selfish decisions in the course of a public goods experiment, 
they cease to cooperate as well (see also section 5 below).

3.  Maximin Preferences

The papers by Charness and Rabin (2002) and by Engelmann and Strobel 
(2004) show that a substantial percentage of the Allocators in multi person dicta-
tor games care for the material payoff of the least well-off group member. The 
relevance of the maximin motive in these games is, for example, illustrated by the 
dictator game taken from Engelmann and Strobel (2004), in which player B is the 
dictator who can choose among the following three allocations: (11, 12, 2), (8, 
12, 3) and (5, 12, 4). Both surplus maximization as well as the theories by Bolton 
and Ockenfels and Fehr and Schmidt predict that B will choose the first allocation 
in this game, whereas a player with maximin preferences chooses the third 
allocation. In fact, 53% of the players chose the third and only 27% chose the 
first allocation, indicating the importance of the maximin motive in these games. 
This game also shows, however, that nonlinear forms of inequity aversion may 
come close to maximin preferences. This is, for example, the case if the marginal 
disutility from advantageous inequality strongly increases in the amount of 
inequality. In this case also an inequity averse player may prefer the third 
allocation.

Although the maximin motive plays a prominent role in multi person dicta-
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tor games, there are several papers that cast doubt on the relevance of this motive 
in strategic games. A salient example is the three-person experiment of Güth and 
van Damme (1998) that combines an ultimatum and a dictator game. Recall from 
Section 4.1 that the Proposer has to make a proposal (x,y,z) on how to allocate 
a given sum of money between himself and players two and three in this game. 
Then the Responder has to decide whether to accept or reject the proposal. If he 
accepts, the proposal is implemented, otherwise all players get zero. Player 3 re-
mains inactive and cannot affect the final outcome. Güth and van Damme report 
that the Proposer allocates only marginal amounts to the passive Receiver and the 
Responder’s rejection behaviour is seemingly unaffected by the low amounts allo-
cated to the passive Receiver. These observations contradict maximin preferences 
while they are consistent with the linear Fehr and Schmidt model and the model 
by Bolton and Ockenfels (see Bolton and Ockenfels 2000 and Section 4.1).

Frechette, Kagel and Lehrer (2003) provide another striking example of the 
neglect of the weak player's interests in strategic interactions. One player in a 
group of five can make a proposal on how to allocate a fixed sum of money 
among the five players in their experiments. Then the players vote on the proposal 
under the majority rule, i.e., the support of 3 players is sufficient to implement the 
proposal. In 65% of the cases, the proposals implied that two of the five players 
received a zero payoff, completely neglecting the interests of members that are not 
part of the winning coalition. Moreover, such proposals received the support of 
the majority in most cases. Thus, maximin preferences seem do play little role in 
this environment.

Finally, the experiments by Okada and Riedl (2005) also indicate that max-
imin preferences are of little importance in strategic games. In their three person 
experiments, a Proposer could propose an allocation (x, y) to one Responder or 
an allocation (x, y, z) to two Responders. If he proposes forming a three person 
coalition, i.e., making an offer to two Responders, the total amount to be dis-
tributed among the three players is 3000 points whereas if he only proposes a two 
person coalition, the total amount to be distributed is an element of the set {1200, 
2100, 2500, 2800}. However, both Responders have to accept the proposal (x, y, 
z) in the case of a three person coalition, whereas only a single Responder has to 
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accept the proposal (x, y) in the case of the two person coalition. If one of the 
Responders rejects a proposal, all players receive zero. If only the two person coa-
lition is proposed, the third player automatically receives a payoff of zero. 
Therefore, Proposers with maximin preferences that dominate their self-interest 
will always propose a three person coalition with x=y=z, regardless of the amount 
available for the two person coalition. In the case of quasi maximin preferences in 
the sense of Charness and Rabin (2002) the “efficiency” motive puts even more 
weight on this proposal because the grand coalition produces a larger surplus.

Okada and Riedl report that 90% of the Proposer’s went for the two-per-
son coalition when the total amount available for the two person coalition is 2500 
or 2800. If the available amount for the small coalition is only 2100 still about 
40% of the Proposers went for the two person coalition. The grand coalition is 
favoured by almost all proposers only in those cases when the small coalition be-
came very inefficient because the available amount shrank to 1200. These regu-
larities in Proposers’ behaviour are predicted by the Fehr and Schmidt and the 
Bolton and Ockenfels model of inequity aversion.

Given the evidence from the above mentioned papers, it remains to be 
shown that maximin preferences play a role in strategic games. It seems that dic-
tator games put players in a different frame of mind than strategic games, where 
the players can mutually affect each others' payoffs. Players in strategic games 
seem to be much more willing to neglect weak players' interests and to demand 
fairness or equity mainly for themselves, whereas the dictators seem to care a lot 
for the interests of the worst-off players in dictator games. This insight may also 
help in determining when the maximin motive plays a role in naturally occurring 
environments. In a competitive environment or in an environment where the play-
ers view each other as agents behaving strategically, the maximin motive is likely 
to be not important. However, the maximin motive may be more or even highly 
relevant in the context of charitable giving or in the context of referenda or elec-
tions with a large number of people, where strategic voting is unlikely to occur.
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4.  Summary 

Although most models of other-regarding preferences discussed in Section 3 
are just a few years old, the discussion in this section shows that there is already 
a fair amount of evidence that sheds light on the merits and the weaknesses of the 
different models. This indicates a quick and healthy interaction between ex-
perimental research and the development of new theories. The initial experimental 
results discussed in Section 2 gave rise to a number of new theories which, in 
turn, have again been quickly subjected to careful and rigorous empirical testing. 
Although these tests have not yet led to conclusive results regarding the relative 
importance of the different motives many important and interesting insights have 
been obtained. In our view the main results can be summarized as follows:
1) The average payoff in the group is an empirically invalid reference standard for 

explaining punishment individual behaviour. Approaches that rely on this com-
parison standard cannot explain important aspects of punishment behaviour. 
Evidence from the Third Party Punishment Game and other games indicates 
that many subjects compare themselves with other people in the group and not 
just to the group as a whole or to the group average.

2) Pure revenge as captured by intention based and type based reciprocity models 
is an important motive for punishment behaviour. Since pure equity models do 
not capture this motive they cannot explain a significant amount of punishment 
behaviour. While the inequality of the payoffs also is a significant determinant 
of payoff reducing behaviour, the revenge motive seems to be more important 
in bilateral interactions as illustrated in those experiments where responses to a 
computerized first-mover choice are compared to the responses to human first 
mover choices.

3) In the domain of kind behaviour, the motives captured by intention or type 
based models of reciprocity seem to be less important than in the domain of 
payoff-reducing behaviour. Several studies indicate that inequity aversion or 
maximin preferences play a more important role here.

4) In dictator games, a significant share of the subjects prefers allocations with a 
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higher group payoff and a higher inequality within the group over allocations 
with a lower group payoff and a lower inequality. However, this motive only 
dominates among economists, while the clear majority of non-economists is 
willing to sacrifice substantial amounts of the group payoff in order to ensure 
more equality within the group. Moreover, the relative importance of the mo-
tive to increase the group’s payoff has yet to be determined for strategic games.

5) In multi person dictator games, a large share of the subjects cares for the least 
well-off player's material payoff. However, evidence from several strategic 
games casts doubt on the relevance of this motive in strategic interactions.

6) Some recent papers report that a substantial share of the subjects has indicated 
a preference for honesty.

Which model of other-regarding preferences does best in the light of the data, and 
which should be used in applications to economically important phenomena? We 
believe that it is too early to give a conclusive answer to these questions. There is 
a large amount of heterogeneity at the individual level and any model has diffi-
culties in explaining the full diversity of the experimental observations. The above 
summary provides, however, some guidance for applied research. In addition to 
the summary statements above, we believe that the most important heterogeneity 
in strategic games is the one between purely selfish subjects and subjects with a 
preference for fairness or reciprocity.

Within the class of inequity aversion models, the evidence suggests that the 
Fehr and Schmidt model outperforms or does at least as well as the Bolton and 
Ockenfels model in almost all games considered in this paper. In particular, the 
experiments discussed in Section 4.1 indicate that people do not compare them-
selves with the group as a whole but rather with other individuals in the group. 
The group average is less compelling as a yardstick for measuring equity than are 
differences in individual payoffs. However, the Fehr and Schmidt model clearly 
does not recognize the full heterogeneity within the class of fair-minded 
individuals. Section 4.4 makes it clear that an important part of payoff-reducing 
behaviour is not driven by the desire to reduce payoff-differences, but by the de-
sire to reduce the payoff of those who take unfair actions or reveal themselves as 
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unfair types. The model therefore cannot explain punishing behaviour in situations 
where payoff differences cannot be changed by punishing others. Fairness models 
exclusively based on intentions (Rabin 1993, Dufwenberg and Kirchsteiger 2004) 
can, in principle, account for this type of punishment. However, these models 
have other undesirable features, including multiple, and very counterintuitive, 
equilibria in many games and a very high degree of complexity due to the use of 
psychological game theory. The same has to be said about the intention based 
theory of Charness and Rabin (2002). It is also worthwhile to point out that in-
tention based reciprocity models cannot explain punishment in the third party 
punishment game because they are based on bilateral notions of reciprocity. The 
third party was not treated in an unkind way in this game and will therefore nev-
er punish. Falk and Fischbacher (1999) do not share these problems of pure in-
tention models. This is due to the fact that they incorporate equity as a global 
reference standard. Their model shares however, the complexity costs of psycho-
logical game theory.

Even though none of the available theories of other-regarding preferences 
takes the full complexity of motives at the individual level into account, some the-
ories may allow for better approximations than others, depending on the problem 
at hand. If, for example, actors' intentions constitute a salient dimension of an 
economic problem, consideration of some form of intention based reciprocity might 
be advisable, despite the complexity costs involved. Or, to give another example, a 
type based reciprocity model in the spirit of Levine (1998) may provide a plausible 
explanation for third party punishment. The essence of third party punishment is 
that the punisher is not directly hurt but nevertheless punishes a norm violation. 
While bilateral notions of reciprocity are unable to explain this kind of punishment 
type based models provide a natural explanation because norm violations are type 
revealing. However, the most important message of the evidence presented in 
Section 2 clearly is that there are many important economic problems where the 
self-interest theory is unambiguously, and in a quantitatively important way, 
refuted. Therefore, in our view, it is certainly not advisable to only consider the 
self-interest model, but to combine the self-interest assumption with the other-re-
garding motive that is likely to be most important in the problem at hand.
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V Economic Applications: Fairness 

and Food Choice

1.  Introduction

A wealth of evidence indicates that people are often motivated by altruism, 
reciprocity, and concerns for inequity (e.g., see Andreoni and Miller, 2002; Güth 
et al., 1982; Fehr et al., 1993). Such findings have led to the development of 
models which incorporate other-regarding preferences into the traditional eco-
nomic framework. Such models assume that in addition to their own payoffs, 
people also care about others’ payoffs. Fehr and Schmidt (1999) and Bolton and 
Ockenfels (2000), for examples, have proposed models of self-centered inequality 
aversion in which people are motivated by their own payoff and their payoff rela-
tive to the payoffs of others.20) Other models suggest people also exhibit prefer-
ences for efficiency and maximizing minimum payoffs (Charness and Rabin, 
2002).

Although such “fairness” models have recently gained much attention, there 
have only been a few attempts to determine the relative explanatory power of 
these theories (e.g., see Bereby-Meyer and Niederle, 2005; Engelmann and Strobel, 

20) The word “inequality” is used in many ways throughout the literature. Although the 
term often refers to disparities in distribution of income or wealth, in this paper we 
adopt the definition used in the experimental/behavioral economics literature, in 
which “inequality” refers to the distribution of relative payoffs or game outcomes (see 
Fehr and Schmidt (1999) or Bolton and Ockenfels (2000)).
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2004; Fehr et al., 2006; Bolton and Ockenfels, 2006). Such comparisons have 
primarily been limited to abstract, experimental games devoid of naturally occur-
ring field context. Furthermore, the vast majority of such experiments have been 
conducted with a convenient sample of student subjects. It is unclear whether and 
to what extent other-regarding behavior will hold up when the decision context is 
moved to a more natural setting or when money allocations are no longer anony-
mous (e.g., see the findings in List, 2006).

We consider the explanatory power of several competing models of oth-
er-regarding preferences in a field context for which all people have experience: 
food choice. Recent years have witnessed pronounced differentiation of food 
products, ranging from organic to “eco-friendly” to “hormone free”, and to ge-
netically modified (GM) food products, and a number of academic studies have 
analyzed such issues. For example, Kolodinsky (2008) examined consumers’ pref-
erences for rBST-free and organic milk and Costa-Font et al. (2008) reviewed a 
number of studies related to consumer preferences for GM foods. The reasons for 
growth in food product differentiation are multi-faceted, but a factor that may 
have some explanatory is altruism or other-regarding preferences. For examples, 
Sunding (2003) argued that people are motivated to purchase some products be-
cause of an “associated public good,” and Umberger et al. (2009) showed that 
about a fifth of the willingness to pay premium for “natural, regionally produced” 
beef was explained by people’s concerns for societal benefits such as supporting 
local agriculture and environmental benefits.

The recent growth in the organic food market, in particular, has been parti-
ally attributed to people’s concerns about inequity in the food supply chain and 
motivations to support small farmers. Indeed, one of key principles of organic ag-
riculture is the concern for fairness, which emphasizes the relationships to between 
all parties in the food chain – farmers, processors, distributors, traders and con-
sumers (e.g., see Alrøe et al., 2006; Danish Research Center for Organic Farming, 
2000; International Federation of Organic Agriculture Movements, 2008; Padel et 
al., 2009). To what extent are people’s preferences for organic food driven by 
concerns for “fairness” and distribution of outcomes versus, say, environmental 
and food safety concerns? Unfortunately, existing literature provides scant evidence 
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on this issue. Despite the arguments by some that “fairness” and support for small 
farms is a key principle of organic agriculture (Padel et al., 2009), we are aware 
of only one previous empirical study investigating a link between fairness motiva-
tions and consumer demand for organic food; Lusk and Briggeman (2008) found 
that stated willingness-to-pay a premium for organic food was positively corre-
lated with the food value of “fairness.”

In this paper, we seek to determine whether food choice is influenced by 
concerns for “fairness” and to determine the extent to which the fairness models 
proposed in the literature explain food purchasing behavior. Moreover, we elicit 
consumers’ perceptions about the distribution of benefits resulting from the sales 
of non-organic and organic food and determine the extent to which preferences 
for the distribution of benefits can explain preferences for organic food. Our re-
sults indicate that the fairness models proposed in the literature do not exhibit 
much explanatory power unless modified in nontrivial ways. Whereas the pro-
posed by Fehr and Schmidt (1999) and Bolton and Ockenfels (2000) assume peo-
ple dislike inequality as it relates to others’ payoffs relative to their own payoff, 
our data suggests that in the context of food people dislike inequality as it relates 
to others’ payoffs relative to the payoffs to small farmers. Finally, we find that 
preferences for distribution of benefits, along with measured beliefs about the rel-
ative distribution on benefits accruing to producers of organic and conventional 
foods, are significant factors explaining consumer willingness to pay a premium 
for organic food.

2.  Background

2.1. Fairness Models
In an attempt to study the predictions of game theory, psychologists and 

experimental economists constructed simple bargaining games, and when the re-
sults failed to match the Nash equilibrium predictions, the assumptions of ration-
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ality and pure self-interest were called into question. In one of the earlier studies 
on the issue, Güth et al. (1982) devised the so-called Ultimatum game, where a 
proposer makes an offer to split a sum of money with an anonymous responder. 
If the responder accepts the offer, the pie is divided as suggested by the proposer; 
if the responder rejects the offer, neither party gets any money. Güth et al. (1982) 
found a tendency for proposers to offer half the pie, which contradicted the game 
theoretic prediction in which the proposer would offer the smallest possible share 
of the pie and responder would accept. As it turns out, the results were quite ro-
bust; in the hundreds of replications of the Ultimatum game, proposers typically 
offer about 40-50% of the allocation and responders typically reject offers less 
than 20% of the pie (Camerer, 2003).

Because a variety of factors could explain such high offers in the Ultimatum 
game, researchers sought to isolate the role of other-regarding preferences by 
studying so-called Dictator and gift-exchange games. The Dictator game, in-
troduced by Forsythe et al. (1994), is like the Ultimatum game but it strips the 
responder of the right to reject; the proposer simply dictates the share of the pie 
the responder receives. A strictly selfish proposer would offer none of the available 
surplus, but results suggest that proposers transfer, on average, about between 20 
to 25% of the pie (Forsythe et al., 1994).

In response to these findings, several theoretical models were developed to 
describe the apparent observed pro-social behavior observed in different types of 
experiments (e.g., see Fehr and Schimdt, 1999; Bolton and Ockenfels, 2000; 
Charness and Rabin, 2002; Erlei, 2008; Konow, 2000). These models distinguish 
between two classes or types of pro-social preferences: distributive and reciprocal 
preferences. Distributive preferences refer to the fact that people have preferences 
over the final allocation of consequences or outcomes, and include preferences 
such as equity, altruism, and efficiency, whereas reciprocal preferences refer to the 
fact that people are concerned about others’ types or intentions, meaning that an 
agent’s response depend upon other’s actions. In our application, and in the re-
mainder of the paper, we focus on distributive preferences.

Among these social preference models, perhaps the most popular and widely 
discussed is Fehr and Schmidt’s (1999) theory of inequality aversion, which as-
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sumes people derive disutility from unequal outcomes. Their model is two dimen-
sional in the sense that one parameter characterizes disutility from others being 
better off than self (disadvantageous inequality) and another parameter character-
izes disutility from others being worse off than self (advantageous inequality). It is 
commonly assumed that people are more averse to disadvantageous inequality 
than to advantageous inequality. Bolton and Ockenfels (2000) proposed another 
model which assumed people are averse to inequality. In their model, people de-
rive disutility when their payoff diverges from the average payoff to all parties.

A prominent difference between the Fehr and Schmidt (1999) and Bolton 
and Ockenfels (2000) models relates to the reference point against which people 
compare themselves. People are assumed to comparisons their own payoff with all 
the other people’s payoff separately in Fehr and Schmidt (1999), but in Bolton 
and Ockenfels (2000) disutility is caused by differences between one’s own payoff 
and the average payoff irrespective of distribution of payoffs. Thus, a person with 
Fehr and Schmidt (1999) preferences might favor income or payoff redistribution 
even if their own payoff is unaltered, but a person with Bolton and Ockenfels 
(2000) preferences is unconcerned about redistribution so long as they receive the 
average payoff.

In addition to inequality concerns, other models of distributive preferences 
suggest people have preferences for the total surplus generated by a game, i.e., 
“efficiency.” For example, Charness and Rabin (2002) proposed a quasi-maximin 
preference model, in which it was assumed that people care about aggregate sur-
plus and always prefer a higher sum of payoff for all subjects. In support of the 
model, Andreoni and Miller (2002) and Andreoni and Vesterlund (2001) show 
that people are willing to give up some of their payoff in order to increase or 
maximize the total payoff.

Engelmann and Strobel (2004) conducted some simple distributional experi-
ments in which people indicated their preference between several choice options 
that differed in terms of the payouts going to self and two other anonymous 
individuals. Engelmann and Strobel (2004) sought to distinguish between the in-
equality aversion models of Fehr and Schmidt (1999) and Bolton and Ockenfels 
(2000) and the efficiency and maximin concerns proposed by Charness and Rabin 
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(2002). Although some support was found for all the models, Engelmann and 
Strobel (2004) concluded that efficiency concerns exhibited the most explanatory 
power.

To our knowledge, there has been no previous attempt to determine whether 
people’s food choices are affected by concerns for inequality, efficiency, or mini-
mum payoffs. This paper represents an attempt to apply what has been learned in 
abstract experimental games, and what has been theorized as a result, to the 
problems of food demand.
 
2.2. Organic Foods

With growing popularity of organic foods, a great deal of attention has 
been devoted to uncover consumers’ motivations for choosing organic over con-
ventional food. Environmental and health concerns are often considered to be 
among the most important factors influencing the purchase of organic foods (e.g., 
Durham and Andrade, 2005; Gracia and de Magistris, 2008; Huang, 1996; 
Torjusen et al., 2001; Verhoef, 2005). Other empirical studies have found that 
other quality attributes such as taste, freshness, appearance and animal welfare 
significantly affect consumers’ decisions of whether to buy organic food products 
(e.g., Kuhar and Juvancic, 2005; Harper and Makatouni, 2002; Makatouni, 2002; 
Milock et al., 2004).

In addition to these more tangible product attributes, others have argued 
that social aspects of organic farming, such as supporting local agriculture, played 
a role in explaining why people prefer organic over conventional foods (e.g., Padel 
and Foster, 2005). In particular, with the industrialization of agriculture, and the 
rise of so-called “factory farms,” many have express concern about the dis-
tribution of outcomes that have resulted. In particular, the concept of fairness has 
been outlined as one of the four core principles of organic agriculture by the 
International Federation of Organic Agriculture Movements (e.g., Alrøe et al., 
2006; Padel et al., 2009). Moreover, recent findings by Lusk and Briggeman 
(2009) have indicated that food value of “fairness” was positively correlated with 
consumers’ stated willingness to pay premiums for organic food.
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This study seeks to identify whether and to what extent concerns for 
“fairness” can explain people’s preferences for organic food using the conceptual 
framework discussed in the previous sub-section. 

3.  Methods and Procedures

3.1. Survey Design
A mail survey was developed and sent to a random sample of 2,000 con-

sumers in the United States in April 2007.21) The survey contained a stated-pref-
erence experiment in which people were asked to respond to a series of purchase 
intention questions. In particular, respondents were asked to indicate how likely 
they were to purchase 12 loaves of bread that differed by price and the amount 
of profit from the purchase going to the following participants in the food mar-
keting channel: small farmers (defined as farming less than 500 acres), large 
farmers (defined as farming 500 acres or more), agribusiness processors (such as 
wheat millers and bakers), and supermarkets.22) For each loaf of bread, people 

21) The mailing list was purchased from a reputable survey research company which 
randomly selected names from the white pages of the telephone directory. In design-
ing the survey, we followed the guidance and suggestions in Dillman (2000). The 
survey questionnaire was mailed out with a personalized cover letter, and the mailing 
included a prepaid return envelope. One week after the survey was send, a reminder 
postcard was mailed out. 

22) To define a “small” farm, a variety of concepts could have been used such as agri-
cultural scale, type of organization (e.g., family farms versus corporation), agricultural 
sales, level of resource endowments, etc. For example, the USDA-ERS uses $250,000 
in agricultural sales as the cutoff between small and large farms as does the National 
Commission on Small Farms. We were reluctant to use this definition, however, be-
cause people might have confused gross sales with net income. In this paper, we 
adopt a common, size-based approach and set the criteria for small farms as an op-
eration farming less than 500 acres. According to the most recent Census of 
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were asked to indicate how likely they were to buy the loaf on a scale of 0 to 10, 
where 0 was defined as “definitely would not buy,” 5 was defined as “equal 
chance of buying and not buying,” and 10 was defined as “definitely would buy.” 
Across the 12 bread options, prices were varied among the values of $1.99, $2.99, 
and $3.99 and the profits accruing to each of the participants in the food market-
ing channel was varied among the values of $0.01, $0.07, and $0.15. Thus, the 
experimental design consisted of price being varied at three levels and the profits 
accruing to the four participants in the production of bread (small farmers, large 
farmers, agribusiness processors, and supermarkets) each being varied at three lev-
els, creating 35=243 possible types of bread. Each survey contained 12 descriptions 
of bread that were randomly selected from the full set of 243 (note: no two sur-
veys were alike; each survey had a different set of 12 bread options). An example 
of two bread options presented to one respondent is shown in figure 1.

Figure 1.  Example Survey Questions

These stated preference questions were designed to determine people’s pref-
erences for profits accruing to different participants in the food supply chain. 

Agriculture, the average farm size in the U.S. is 418 acres and about 85% of U.S. 
farms operate less than 500 acres. Thus, we set the threshold of 500 acres to define 
small farms for the purposes of this survey.  
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Another goal of this study is to determine the relationship between people’s pref-
erences for participants in the food supply chain and people’s willingness-to-pay 
(WTP) a premium for organic vs. non-organic bread. As such, the survey also 
elicited people’s beliefs about the distribution of benefits across the supply channel 
resulting from the sale of organic and non-organic loaves of bread. People were 
asked to indicate how much they thought each of the following participants in the 
supply chain, as a whole, profited from the sale of a single loaf of organic and 
non-organic bread: small farmers, large farmers, agribusiness processors, and 
supermarkets. Participants responded by checking a box with competing dollar 
amounts between $0.01 to $0.05, $0.06 to $0.10, and $0.11 to $0.15.

To determine the extent to which the measured preferences for distributions 
of outcomes across the food supply chain can explain people’s food preferences, 
the survey contained a question where people were asked to indicate the max-
imum premium they would be willing to pay for an organic loaf of bread over a 
conventional loaf of bread, assuming both were the same brand name. Finally, as 
will be explained in more detail in a subsequent sub-section, to determine the ex-
tent to which fairness concerns motivate people’s willingness-to-pay a premium 
for organic bread, several additional questions were asked. In particular, re-
spondents were asked to state: (i) how much they would normally expect to pay 
for a single loaf of conventional and organic bread (i.e., expected market prices) 
and (ii) the most they would be willing to pay for a conventional and organic loaf 
of bread if no other market participant (farmers, agribusinesses, or grocery store) 
made any profit and they were the only one that benefited from the purchase. 

3.2. Fairness Models and Econometric Methods 
To illustrate the general modeling approach, first ignore preferences for 

equality/efficiency and assume that individual i’s utility from the purchase a loaf 
option j is:
              ,                           (1)
where Pĳ is the price of the jth loaf of bread, πSF, πLF, πAB, πGS are profits to 
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each of the members of the food supply chain (small farmers, large farmers, agri-
business processors, and grocery stores, respectively), αj is an alternative specific 
constant related to the utility of having and not-having a loaf of bread, β de-
notes the marginal utility of income, and δk describe people’s preferences for the 
kth type of business. One interpretation of the δk parameters are that they repre-
sent a measure of pure altruism; concern for the financial well-being of another 
than cannot be explained by concerns for inequality, efficiency, etc.

Because the fairness models introduced by Fehr and Schmidt (1999) and 
Bolton and Ockenfels (2000) involve a comparison of benefits to self with benefits 
to others, it is useful to re-write (1) to determine the net benefit a consumer re-
ceives from the purchase of bread option j. In particular, we calculate the “selfish” 
consumer surplus of an option by finding the price level, P, that makes a consum-
er indifferent to the buying when δ1=δ2=δ3=δ4=0, meaning all other parties in 
the supply chain receive no benefit. Without loss of generality, assume people are 
indifferent to buying and not buying when Uij=0. Thus, willingness-to-pay for the 
loaf of bread is determined as WTP=αj/β or αj=βWTP. Substituting this ex-
pression into equation (1) and rearranging yields:
             ,                        (2)
where (WTP–Pĳ) represents the consumer’s benefit or consumer surplus from the 
purchase of option j. It is important to note that, following the Train and Weeks 
(2005), WTP is a coefficient directly estimatable from the respondent’s choices, 
and as such, the consumer benefit (or consumer surplus) from purchasing an op-
tion can be determined as the difference between estimated willingness-to-pay 
and price. Given this framework, we let πC,ĳ denote the ith consumer’s benefit 
or “profit” from bread option j, πC,ĳ=(WTP-Pĳ).

To determine the extent to which the fairness considerations explain food 
purchase behavior, we modify equation (2) as follows:
               ,                       (3)
where the variable Fairij corresponds to a particular notion of fairness or inequal-
ity aversion proposed in the literature and described below. 
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First, we consider the model of inequality aversion advocated by Fehr and 
Schmidt (1999, henceforth FS). One portion of their inequality aversion motive 
can be captured as follows:
  


max   max   

max   max   
                           (4)

If FSaij in equation (4) is substituted into the variable Fairij in equation (3), then 
λ provides a measure of people’s aversion to disadvantageous inequity. The FS 
model also proposes that people are averse to being in an advantageous position 
as well. Thus, the other inequality aversion motive can be captured as follows:
  


max  max    

max   max    
                           (5)

If FSbij in equation (5) is into substituted the variable Fairij into equation (3), then 
λ provides a measure of people’s aversion to advantageous inequity. If one in-
cludes a linear term for the payoff to each participant in the supply chain, as in 
equation (3), then the advantageous and disadvantageous motives are not sepa-
rately identified, i.e., there is a linear identity between the linear payoff terms and 
the sum of the advantageous and disadvantageous measures in equations (4) and 
(5). Thus, following Engelmann and Strobel (2004), we investigate the ability of 
the FS model to explain behavior by substituting the following expression into 
equation (3)
    .                                                        (6)

Secondly, we consider the model of equity, reciprocity, and competition 
(ERC) proposed by Bolton and Ockenfels (2000, henceforth ERC) which assumes 
people dislike a difference between their own payoff and the average payoff. The 
ERC motivation can be expressed as
    ×  

  ,                                          (7)
where EFFĳ=, which represents the sum of profits to all five participants in the 
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supply chain, including the consumer. Equation (7) shows that people prefer the 
average profit to be as close as possible to their own profit. The key contrast be-
tween the FS and ERC models is that in the ERC model, people are happy if they 
receive the average payoff regardless of whether some people earn more or less, 
but the same is not necessarily true in the FS model. In the FS model, individual 
i can be made better off by re-distributing payoffs.

The third model we consider is motivated by Charness and Rabin (2002), 
who posit that people are motivated, in part, by total surplus or efficiency. Thus, 
to implement the Charness and Rabin (2002) model, we simply substitute the fol-
lowing expression into equation (3):
  .                                                              (8)
Finally, we explore an intuitive notion of inequality aversion, and investigate 
whether people are concerned about the standard deviation of profits across all 
supply chain participants, 
   





  
                                         (9)

Because the standard deviation provides a depiction of profit variability, it can be 
interpreted as an alternative motivation for inequality aversion. 

The question we now consider is how to empirically estimate the parameters 
of the model in equation (3). First, we adopt the random utility framework popu-
larized by McFadden, and assume that the indirect utility function given in (3), 
while known by the respondent, is only observable to the analyst with error. 
Second, given that the question format requested people to respond on a cardinal 
scale (where the rating directly corresponds to the chance of making a purchase – 
i.e., 0=0% chance of making a purchase, 1=10% chance of making a purchase, 
etc.), we assume that an ordinary least squares model is appropriate, where the 
person’s rating is a proxy for the utility derived from an option, i.e., 
Uij=Ratingij+εij. Third, because each respondent was asked to answer 12 questions 
regarding how likely they were to buy a loaf of bread, the random errors are un-
likely to be independent within-subject. Stated differently, unobservable hetero-
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geneity is likely to be present across subjects. Indeed, Erlei (2008) recently pointed 
out the importance of heterogeneity of preferences and showed that it plays an 
important role in understanding laboratory behavior. Taken together, these con-
siderations imply the following empirical model: 
            

       

                          (10)

where Fairĳ is one of the measures in equations (6), (7), (8), or (9), ui
~N(0,σu²) is a subject-specific random effect, and εĳ ~N(0,σε2) is an over all 
random error term. Note that in (10), the constant 5 has been subtracted from the 
dependent variable. This step was taken so that the estimated value, WTP, corre-
sponds to the dollar amount that makes people indifferent to buying a loaf of 
bread when all other parties receive profit equal to zero (by construction, a rating 
of 5 implies indifference toward buying, i.e., 50% chance of buying).

To test the relative performance of the four fairness models outlined above, 
i.e., equations (6), (7), (8), or (9), we consider how well the models performed in 
predicting out of sample by using cross-validation. In particular, the sample was 
randomly split in half, and each of the four fairness models was estimated using 
one half of the data. Then we investigated how well the estimated models pre-
dicted the “hold out” sample, which was the other half of the data not used in the 
estimation. This process was then repeated by switching the estimation and 
hold-out samples. To judge out-of-sample prediction performance, two model 
selection criteria were used: mean squared error (MSE) and the out-of-sample 
log likelihood function (OSLLF) approach. The MSE is simply the average of the 
squared difference between the estimated rating and the actual rating of the desir-
ability of each bread option. A model with a lower MSE is preferred. The OSLLF 
method ranks models by likelihood function values observed at out of sample 
observations. The OSLLF selects the model with the highest out-of-sample log 
likelihood function value and is calculated as:
  

 




 

 log ,                                                    (11)  
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where   





  

   is the probability density 
function for an out-of-sample observation, is the actual rating of option j in 
the “hold-out” or out-of-sample dataset, and is the predicted rating of op-
tion j using parameters obtained by fitting a model to the “estimation” dataset. 
 
3.3. Estimating the Fairness-Induced Willingness-to-Pay Premium 

for Organic Food
In addition to investigating consumer concerns for distribution of benefits 

across the food supply chain, it is also of interest to determine the extent to which 
such considerations explain people’s preferences for organic food over conven-
tional food. Once the coefficients for a given fairness model have been estimated, 
they can be combined with people’s stated WTP, people’s perceived prices for or-
ganic and non-organic bread, and people’s beliefs about the profit levels for each 
participant in the supply chain to calculate the predicted utility for organic and 
non-organic bread: 
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,                     (13)

where the O and C superscripts denote organic and conventional bread, re-
spectively, WTPik is individual i ’s stated willingness-to-pay for the kth type of 
bread when no other party in the food supply chain profits, P ik is i ’s stated belief 
about what they would pay for the kth type of bread in the grocery store, and 
where πt,ik is the i ’s stated belief about the profits accruing to the tth business 
type for the kth type of bread. With equations (12) and (13), the premium people 
are willing to pay for organic bread can be determined by finding the price differ-
ence between organic and conventional bread, (P O–P C ), that makes a person in-
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different to purchasing organic or conventional non-organic bread:
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This price difference can be interpreted as the estimated premium consumers 
are predicted to be willing to pay for organic bread over conventional non-or-
ganic bread.  This measure can be decomposed into two parts. The first term in 
the right hand side of the equality (14) represents the organic premium motivated 
by concerns unrelated to the distribution of payouts accruing to parities in the 
food supply chain such as concerns about the environment, health, quality, and 
etc., and the second term represents the organic premium explained solely by con-
cerns for payoffs accruing to other participants in the supply chain. Thus, we can 
investigate the extent to which preferences for the distribution of outcomes drive 
WTP for organic vs. non-organic bread. The portion of the willingness-to-pay 
premium for organic bread explained by payoff-induced motives is:






 




 
 

 
 

 
 

 
 

 


Finally, to investigate external validity, we simply calculate the correlation 
coefficient between the predicted willingness-to-pay premium for organic bread 
given in equation (14) and the person’s actual stated willingness-to-pay premium 
for organic bread obtained in the survey. 
 

4.  Results

Overall 207 completed surveys were returned. After accounting for un-
deliverable addresses, a response rate of 11.5% is implied. Although the response 
rate is somewhat low, each individual answered twelve rate questions, producing 
2,484 observations for our analysis.  This implies a sampling error of less than 
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3%. Despite the fact that only 207 individuals responded, we emphasize that we 
were able to obtain data from a much more diverse subject pool than what would 
have been the case had a convenience sample of students been used. For example, 
60% of respondents were female (which is likely a result of the fact that we asked 
the primary food shopper in the household to complete the survey), the mean age 
of the respondents was about 56 years old (with a standard deviation of 15 
years), 55% of the sample had earned a bachelor’s degree, 17% had children un-
der the age of 12 in the household, and only a small fraction of the sample (15%) 
said they or someone in their immediate family farmed or ranched for a living. 
Importantly, we do not claim that our estimates of preferences for relative payoffs 
are representative of the U.S. population per se but rather ask, for this sample of 
people, whether they exhibit preferences for the distribution of payoffs across the 
food supply chain and test whether these measured preferences related the willing-
ness-to-pay a premium for organic food.  Nevertheless, low response rate may be 
indicative of non-response bias. To address this issue, summary statistics of our 
sample were compared with data from the Current Population Survey of the U.S. 
Census Bureau (see table 1). In general, the characteristics of our sample corre-
spond reasonably well with the population in terms of gender, annual income, and 
location while it differs by age and education.23)

23) One way to account for differences in the sample and the population is to create 
sample weights to force the sample to mimic the population in terms of selected 
demographic characteristics. To investigate whether our results are unduly influenced 
by non-representativeness, we have constructed sample weights for our data using 
iterative proportional fitting techniques. We have estimated all the models reported in 
this paper with these post-stratification weights applied to the data, but the estima-
tion results are very similar to the unweighted results in every cases. As such, we 
simply report the results from the unweighted models.  Results from the weighted 
models can be obtained from the authors on request.
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Table 1.  Characteristics of Survey Respondents as Compared to U.S. Population
 

Category  Population 
Proportionsa

Sample
Proportions

Gender Female 51.6% 59.9%
Age 18-34 years 30.7% 8.0%
 35-44 years 19.2% 15.5%
 45-54 years 19.5% 26.7%
 55-64 years 14.5% 21.4%
 65 + years 16.2% 28.3%
Education No Bachelor’s degree 73.8% 45.4%
 Bachelor’s degree or higher 26.2% 54.5%
Incomeb Less than $20,000 19.0% 6.4%
 $20,000 to $99,999 60.8% 69.0%
 $100,000 or more 20.2% 24.6%
Regionc Northeast 18.1% 16.6%
 Midwest 22.0% 31.6%
 South 36.6% 32.1%
 West 23.2% 19.8%
a Percent of population from the U.S. Census.
b Annual household income.
c U.S. Census regions. 

Table 2 reports estimates for each of four fairness models. For each model, 
except for the FS model, the coefficient β is positive, meaning the marginal utility 
of income is positive and consumers care about their own benefit or “profit.” All 
model specifications indicate people are willing to pay about $1.45 for a loaf of 
bread assuming no other participant in the supply chain benefits from the sale. 
The “altruism” coefficients for payoffs to small farmers, δ1, are positive and stat-
istically significant in each model, meaning people primarily care about the bene-
fits to small farmers.

In addition to these “altruism” parameters, the key results relate to the esti-
mate of the parameter λ, which correspond to the various fairness concerns. The 
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only fairness motivation that was statistically significant was in the ERC model, 
but here the coefficient was of the opposite sign than expected – i.e., people pre-
ferred receiving payouts the diverged from the average payout. These findings in-
dicate that, after holding constant the payoffs to each participant in the supply 
chain, choices are either unaffected by concerns for inequity or efficiency or are 
affected in non-intuitive ways.

Nevertheless, because the models suggest people care about the payouts to 
small farmers (i.e., altruism), beliefs about payoff differences might explain prefer-
ences for organic bread if people believe small farmers benefit from selling organic 
bread. The bottom portion of table 2 shows the premium for organic bread over 
conventional bread which results from payouts accruing to different parties in the 
food supply chain. The portion of premium explained by differences in relative 
payouts ranges from 39.7% to 48.8%. One might question why these values are so 
large when none of the fairness parameters are statistically significant. The answer 
is because people care about small farmers (and the coefficients for this particular 
participant are large), and because people perceive small farms to derive a large 
benefit from organic foods. To illustrate this, table 3 shows people’s beliefs about 
the payoffs to different participants in the supply chain for organic and non-or-
ganic bread resulting from the sale of a single loaf of bread. As can be seen in ta-
ble 3, people believe all participants in the food supply chain benefit more from 
selling organic bread than conventional bread, but small farmers are believed to 
benefit more than others. The bottom portion of table 2 also shows that for the 
SD and EFF models, that the predicted willingness-to-pay premium for organic 
bread is positively and significantly correlated with people’s actual stated willing-
ness-to-pay.

In general, table 2 suggests that aside from altruism toward small farmers, 
the fairness models proposed in the literature have very little explanatory power in 
the food choice context. One possible reason is that unlike simple distributional 
games, a person’s own payoff is much less transparent when making a purchase 
as it is a result of consumer surplus – the difference between WTP and price. This 
lack of transparency in determining one’s own benefit may cause people to be less 
sensitive to comparisons of self vs. others than is assumed in the models proposed 
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in the literature. As such, we consider whether modifications to the models might 
improve fit. In particular, we revised the fairness motivations expressed in equa-
tions (5), (6), (7), and (8), by excluding profits to self, πC,ĳ, and assume that 
people in the FS and ERC models are concerned about inequity as it relates to 
small farmers, the group that table 1 indicates respondents were most concerned 
about. For example, the original FS model in equation (5) is modified to assuming 
that people dislike differences between small farmers’ profits and profits earned by 
others in the food supply chain, as shown below
where 


  

max    max   

max    
, 

and


  

max  max   

max    
,

where FSaĳM and FSbĳM represent dislike from disadvantageous and advantageous 
inequity based on the deviation from small farmers’ profit, not consumer surplus. 
In the same manner, ERC motive in equation (6) can be rewritten as 


  ×  
   ,

where EFFĳM= πSF,ĳ+πLF,ĳ+πAB,ĳ+πGS,ĳ.
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Table 2.  Estimates of Competing Fairness Models
Models

Parameters SD ERC FS EFF
 β 1.596

(1.888)a
1.280**
(0.055)

-2.404
(3.343)

2.261**
(0.841)

WTP 1.475**
(0.145)

1.422**
(0.019)

1.474**
(0.145)

1.474**
(0.145)

δ1 14.298**
(0.956)

13.981**
(0.824)

15.301**
(1.180)

15.301**
(1.180)

δ2 -0.993
(0.936)

-1.344
(0.835) - -

δ 3 -0.554
(1.226)

-0.465
(0.491)

0.538
(0.959)

0.538
(0.959)

δ4 -1.499
(0.975)

-1.768**
(0.817)

-0.491
(1.170)

-0.491
(1.170)

λb -0.604
(4.253)

-0.001*
(0.000)

3.732
(3.345)

-0.933
(0.836)

2.729**
(0.312)

2.734**
(0.312)

2.729**
(0.312)

2.729**
(0.312)

Portionc 0.410 0.488 0.397 0.432
Correlationd 0.324**

(0.000)
-0.026
(0.727)

0.104
(0.160)

0.251**
(0.001)

MSEe 9.609 9.596 9.610 9.609
OSLLFf -5340.913 -5339.478 -5341.041 -5341.046
No. of Obs. 2,484 2,484 2,484 2,484
No. of Respondents 207 207 207 207
 Note: * and ** represents statistical significance at the 10% and 5% levels, respectively.
a Numbers in parentheses are asymptotic standard errors. 
b SD = -standard deviation(self, small farmer, large farmer, agribusiness, grocery store),
EFF = self + small farmer + large farmer + agribusiness + grocery store,
ERC = -100×|(1/5)-(self/EFF)|,
FS = FSa + FSb = -1/4[max(small farmer–self, 0) + max(large farmer–self, 0) + max(agribusiness–self, 0) + 
max(grocery store–self, 0)] -1/4[max(self-small farmer, 0) + max(self-large farmer, 0) + max(self-agribusiness, 0) 
+ max(self-grocery store, 0)].
c Numbers are the trimmed mean of portion of estimated people’s premiums on organic over conventional that 
result solely from fairness concerns (part B) versus other factors, such as safety, health, or environmental concerns 
(part A) by discarding the five lowest and highest values.  
d Correlation between calculated people’s premium for organic versus conventional and stated people’s 
willingness-to-pay for organic. 
e MSE is mean squared error between predicted and stated rate. 
f OSLLF is the estimated likelihood function value observed at stated rate values.
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Table 3.  Beliefs about the Distribution of Profits across the Food 
Supply Chain Resulting from the Sale of a Single Organic and 

Non-Organic Loaf of Bread

Supply Chain 
Participants

Conventional 
Non-Organic Organic

Difference in 
Organic and 
Non-Organic

Percent Increase 
from 

Non-Organic 
to Organic

Small farmers $0.059 $0.073 $0.014 23.73%
Large farmers $0.079 $0.089 $0.010 12.66%
Agribusiness $0.089 $0.094 $0.005 5.62%
Grocery store $0.100 $0.108 $0.008 8.00%

The results of these modified models are reported in table 4. According to 
the MSE and OSLLF criteria, all models in table 4 exhibit better out-of-sample 
predictive performance than their respective counterparts in table 2. Furthermore, 
the estimate parameters related to fairness concerns, λ, are now all statistically 
significant and of expected sign. For SD model, the coefficient on the standard 
deviation of profits across supply chain excluding consumers’ profits is 5.655, 
meaning consumer prefer an equal distribution of profits among the agents in 
marketing channel. That λ in the ERC model is positive indicates consumers dis-
like small farms receiving payoffs that differ from the average payoff to the four 
other business types, and a positive λ in FS model indicates that participants dis-
like the payoffs to small farms diverging from payoffs to large farms, agribusi-
nesses, and grocery stores. Finally, the positive coefficient for λ in the EFF model 
variable implies that, all else equal, people prefer higher total profits to the four 
businesses. In each of the four models shown in table4, 38.8% to 42.3% of total 
willingness-to-pay premium for organic foods can be explained by consumers’ 
concerns for the distribution of profits. Importantly, the correlation between the 
estimated premium and people’s stated willingness to pay premium is positive and 
statistically significant for all four models. Comparing the relative performance of 
the models indicates that, overall, the modified FS model provides the best fit to 
the data.
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Table 4.  Estimates of Modified Fairness Models
Models

Parameters SD ERC FS EFF
 β 1.340**

(0.058)a
1.326**
(0.057)

1.333**
(0.057)

1.328**
(0.058)

WTP 1.587**
(0.146)

1.756**
(0.162)

1.644**
(0.147)

1.474**
(0.145)

δ1 14.565**
(0.819)

14.280** 
(0.817)

14.686**
(0.820)

13.815**
(0.709)

δ2 -0.854
(0.835)

-1.717**
(0.864)

-0.896
(0.833)

-1.486**
(0.713)

δ3 1.350*
(0.736)

-0.620
(0.500)

0.789
(0.574)

-0.948*
(0.492)

δ4 -1.113
(0.827)

-2.040**
(0.840)

-1.136
(0.823)

-1.977**
(0.706)

λb 5.655**
(1.764)

0.016**
(0.005)

5.727**
(1.406)

0.553*
(0.301)

2.741**
(0.313)

2.731**
(0.312)

2.738**
(0.312)

2.729**
(0.312)

Portionc 0.405 0.423 0.415 0.388
Correlationd 0.300**

(0.000)
0.306**
(0.000)

0.286**
(0.000)

0.315**
(0.000)

MSEe 9.557 9.592 9.537 9.609
OSLLFf -5334.278 -5338.985 -5331.771 -5341.041
No. of Obs. 2,484 2,484 2,484 2,484
No. of Respondents 207 207 207 207
 Note: * and ** represents statistical significance at the 10% and 5% levels, respectively.
a Numbers in parentheses are asymptotic standard errors. 
b SD = -standard deviation(small farmer, large farmer, agribusiness, grocery store),
EFF = small farmer + large farmer + agribusiness + grocery store,
ERC = -100×|(1/4)-(small farmer/EFF)|,
FS = FSa + FSb = -1/3[max(large farmer–small farmer, 0) + max(agribusiness–small farmer, 0) + max(grocery 
store–small farmer, 0)] -1/3[max(small farmer-large farmer, 0) + max(small farmer-agribusiness, 0) + 
max(small farmer-grocery store, 0)].
c Numbers are the trimmed mean of portion of estimated people’s premiums on organic over conventional that 
result solely from fairness concerns (part B) versus other factors, such as safety, health, or environmental 
concerns (part A) by discarding the five lowest and highest values.  
d Correlation between calculated people’s premium for organic versus conventional and stated people’s 
willingness-to-pay for organic. 
e MSE is mean squared error between predicted and stated rate. 
f OSLLF is the estimated likelihood function value observed at stated rate values.
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5.  Conclusions

This study investigated the extent to which several “pro-social” models can 
explain people’s food choices. We also sought to determine whether estimated 
concerns for others’ payoffs can explain people’s willingness to pay a premium for 
organic food. Using data from a mail survey administered to U.S. households, we 
found that although people exhibit altruistic preferences toward small farmers, the 
existing models of inequality aversion and efficiency proposed in the literature to 
not exhibit much explanatory power. The models exhibited much better ex-
planatory power, when we modified the models to account for the fact that a 
person’s own surplus is less transparent in a food purchasing context than in sim-
ple distributional games. The modified Fehr and Schmidt (1999) model, in which 
people are assumed to receive disutility from inequity relative to small farmers, 
provided the best out-of-sample prediction performance. 

Our results also indicate that other-regarding preferences explain a 
non-trivial portion of people’s willingness-to-pay a premium for organic food, 
and that the estimated models of other-regarding behavior exhibit reasonably high 
external validity as they are significantly related to people’s stated willing-
ness-to-pay a premium for organic food. Our findings indicate that concerns for 
inequality can be observed in a field context, though not in the same manner as 
in simple laboratory distributional experiments.

These results have implications for marketers and policy makers alike. For 
example, although fairness is often listed as one of the core principles of the or-
ganic movement (Padel et al., 2009) government labeling regulations in the U.S., 
for example, to not make any provision for fairness concerns. That is, a product 
can receive an organic label or certification regardless of the extent to which prin-
ciples such as “fairness,” “equity,” or “justice” are violated. This may be one rea-
son that many “food activists” have turned their back on the organic movement in 
the U.S. and are beginning to channel their efforts toward local foods and com-
munity supported agriculture. Indeed, if one wants to maximize benefits to small 
farmers, this can easily be accomplished by purchasing from farmers markets or 
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other direct marketing channels. 
Of course, just because the U.S. standards for organic certification do not 

mandate particular distributional outcomes, this does not prevent some consumers 
from believing that organic foods yield distributions of outcomes they deem 
desirable. Indeed, our results show that, on average, people perceive that as com-
pared to conventional foods, organic foods generate a larger benefit (i.e., bigger 
pie) to all participants in the food supply chain and that small farmers receive a 
larger share of the benefits (i.e., a bigger piece of the pie). For many food prod-
ucts, such beliefs are likely inaccurate and some food manufacturers and retailers 
may utilize or exploit such beliefs to their own benefit. This would suggest that 
consumers suffer from a cost of ignorance – i.e., they would make alternative 
choices if they knew the characteristics they were actually buying – and might 
suggest there is value in information provision or altering organic certification 
standards to bring standards in line with people’s beliefs. 
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Vl Conclusions

The self-interest hypothesis assumes that all people are exclusively moti-
vated by their material self-interest. This hypothesis is a convenient simplification 
and there are, no doubt, situations in which almost all people behave as if they 
were strictly self-interested. In particular, for comparative static predictions of ag-
gregate behaviour self-interest models may make empirically correct predictions 
because models with more complex motivational assumptions predict the same 
comparative static responses. However, the evidence presented in this paper also 
shows that fundamental questions of social life cannot be understood on the basis 
of the self-interest model. The evidence indicates that other-regarding preferences 
are important for bilateral negotiations, for the enforcement of social norms, for 
understanding the functioning of markets and economic incentives. They are also 
important determinants of cooperation and collective action and the very existence 
of cooperative institutions that enforce rules and norms may be due to the ex-
istence of other-regarding preferences. The examples that we have given in Section 
5 of this chapter do of course not exhaust the potential impact of such preferences 
on economic and social processes. We did not mention the impact of other-re-
garding preferences on voting behaviour and the demand for redistribution (Tyran 
2004, Ackert et al. 2004, Hahn 2004 a,b, Fong 2005), on contract choices (Güth, 
Klose, Königstein and Schwalbach 1998, Anderhub, Gächter and Königstein 2002, 
Cabrales and Charness 2004, Fehr, Klein and Schmidt 2004), on the hold up 
problem (Hacket 1994, Ellingsen and Johannesson 2004), on the optimal alloca-
tion of ownership rights (Fehr, Kremhelmer and Schmidt 2004) on trust (Bohnet 
and Zeckhauser 2004) and how they may undermine explicit incentives (Bohnet, 
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Frey and Huck 2001, Gneezy 2003, Fehr and Rockenbach 2003, Fehr and List 
2004, Falk and Kosfeld 2004, Irlenbusch and Sliwka 2003). This long list of ex-
amples suggests that other-regarding preferences affect social and economic life in 
many domains. If they are neglected social scientists run the risk of providing in-
complete explanations of the phenomena under study or – in the worst case – 
their explanations may be wrong.

However, although in view of the prevailing modelling practices in econom-
ics it is natural to emphasize the existence of a substantial share of subjects with 
other-regarding preferences, one should not forget the fact that many subjects of-
ten show completely selfish behaviours. Moreover, many of the examples we have 
discussed in Section 5 show that the interaction between self-interested actors and 
actors with other-regarding preferences may play a key role for the understanding 
of the outcomes of many experiments. Depending on the strategic environment 
selfish actors may induce actors with other-regarding preferences to behave as if 
completely selfish but the converse is also often true: actors with other-regarding 
preferences induce selfish actors to change their behaviour in fundamental ways. In 
order to fully understand the interaction between selfish and non-selfish actors, 
social scientists need rigorous formal models of other-regarding preferences. In 
Section 3 we have documented the current state of the art in this domain. While 
the current models clearly present progress relative to the self-interest approach 
the evidence reported in Section 4 also makes it clear that further theoretical 
progress is warranted. There is still ample opportunity for improving our under-
standing of other-regarding behaviour.
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