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Abstract

Interest in the neural processes underlying decision making has led to a flurry of recent research in

the fields of both moral psychology and neuroeconomics. In this paper, we first review some impor-

tant findings from both disciplines, and then argue that the two fields can mutually benefit each other.

A more explicit recognition of the role of values and norms will likely lead to more accurate models

of decision making for neuroeconomists, whereas the tasks, insights into neural mechanisms, and

mathematical modeling common in neuroeconomic research offer moral psychologists the opportu-

nity to expand their field and move beyond methodological limitations that may have hindered the

field’s progress to this point. We conclude by highlighting an exciting group of recent studies that

illustrate the potential of research that embraces the integrated moral ⁄ neuroeconomic approach that

we suggest here.
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1. Introduction

Morality is an inescapable aspect of life. Nearly all cultures have detailed moral codes,

many of them remarkably similar, and from an early age children are able to both appreciate

moral rules and incorporate them into their behavior (Piaget, 1965 ⁄ 1932). However, despite

playing such a prominent role in everyday life, the scientific study of morality has only

recently emerged as a vibrant field of research. Traditionally, ethical concerns have been the

remit of philosophers and theologians, who have focused on normative questions of how

people ought to act. Buttressing these normative approaches, psychologists and neuroscien-

tists have in recent years begun to explore the mechanisms that may underlie moral
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judgments and decisions by investigating processing at both the cognitive and neural levels.

In a relatively short period of time, this research has greatly expanded our understanding of

the moral mind and led to new ways of considering how moral judgments and decisions are

made. This promising new research direction utilizes a largely interdisciplinary approach,

merging philosophy, psychology, and neuroscience toward the goal of understanding the

psychology of morality.

In concert, neuroeconomics, another interdisciplinary field, has also recently begun to

study the neural substrates underlying decision making, in this case typically using

economic situations where we are attempting to maximize our own financial gain. In a

similar vein to the study of moral decision making, neuroeconomics has already made

important contributions to our understanding of the economic mind (Glimcher, Camerer,

Fehr, & Poldrack, 2008).

Our thesis is that these two fields have much to offer each other. We aim to illustrate here

why the integration of neuroeconomics and moral neuroscience has the potential to benefit

both fields, and to focus in particular on how approaches currently being used in neuroeco-

nomics have a useful place in the examination of the moral mind. We will begin by first

reviewing the most recent literature on moral judgment and then introduce the most relevant

concepts and data from the neuroeconomic approach, interspersed with a discussion of how

the interaction of the fields could fruitfully take place.

2. Cognitive neuroscience of morality

Research on the psychological and neural foundations of morality have to date used a

variety of methods and tasks to address these important questions, which will be reviewed

briefly in the next section. Additionally, one important research direction that has emerged

from this interdisciplinary investigation has focused on how emotions may play a prominent

role in how we assess morality.

2.1. Methods and tasks

The methods used in this new field have tracked those employed by cognitive neuro-

science more broadly over the past decade. In addition to the standard methods of exper-

imental psychology, where participants’ judgments and reaction times are measured as

they are presented with vignettes involving moral issues, the field has also begun to use

methodological approaches allowing for inferences about the neural processes underlying

moral judgment.

Patients who have suffered from focal brain lesions have long been used in experi-

mental psychology to determine whether specific brain regions are involved in particular

cognitive processes. The use of these participants has also informed the study of moral

judgment, as will be discussed below (Ciaramelli, Muccioli, Ladavas, & di Pellegrino,

2007; Koenigs et al., 2007). More recently, there has also been the extensive employ-

ment of various neuroimaging techniques, primarily functional magnetic resonance
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imaging (fMRI; e.g., Greene, Sommerville, Nystrom, Darley, & Cohen, 2001; Schaich-

Borg, Hynes, Van Horn, Grafton, & Sinnott-Armstrong, 2006). By measuring the ratio of

oxygenated to deoxygenated blood in the brain as the participant ponders a moral sce-

nario, this method takes advantage of the close relationship between this oxygenation

ratio and neuronal firing, and thus allows researchers to infer what regions of the brain

are involved while the participant makes his or her judgment. Although there are still

some open questions with regard to how accurately these regional blood flow changes

track neuronal firing, this method has the major advantage of being both noninvasive and

also allowing for good spatial and temporal resolution of the judgment process. In addi-

tion, other techniques such as transcranial magnetic stimulation (TMS), which allows for

temporary modulation of neural activity in healthy participants, are beginning to offer

promise in studying these processes.

In terms of how moral judgment is elicited, the vast majority of research on moral cogni-

tion has used short vignettes to present a particular situation to the participant, with this sce-

nario usually containing unclear or opposing moral principles. Then the participant is asked

either to determine what he or she would have done in that situation, or what he or she

believes is morally permissible in the scenario. Probably the most famous set of moral

dilemmas are the so-called trolley problems (Thompson, 1985). In the basic version of this

scenario, participants are told that they are witness to a trolley careering down a track. In

the ‘‘switch’’ version of the trolley problem, the participant is standing next to a switch for

a railroad. If left on its current course, the trolley will hit and kill five people trapped further

down the track. If the participant pulls the switch, the train will be diverted onto an alternate

track where only one individual is trapped. Thus, pulling the switch will save five, but will

kill one. Participants are usually asked whether it is morally permissible to pull the switch.

In the ‘‘footbridge’’ version of the scenario, the participant is now standing on a footbridge

over the track when he or she notices the runaway trolley. As in the ‘‘switch’’ case, the train

is headed toward five men trapped on the track. The participant on the footbridge happens to

be standing next to a very large man. They are told that if they push the man onto the tracks,

the man will stop the trolley, killing him but saving the five others trapped on the track.

What is morally permissible here?

A variety of different studies have found that most people say that it is morally permissi-

ble to pull the switch, but it is not permissible to push the man off the footbridge, despite the

identical number of potential casualties in both cases (1 life vs. 5 lives) (Bartels, 2008;

Greene, Morelli, Lowenberg, Nystrom, & Cohen, 2008; Greene, Nystrom, Engell, Darley, &

Cohen, 2004; Greene et al., 2001; Hauser, Cushman, Young, Jin, & Mikhail, 2007; Koenigs

et al., 2007; Petrinovich, O’Neill, & Jorgensen, 1993; Schaich-Borg et al., 2006; Valdesolo

& DeSteno, 2006). The trolley problem has been highly successful in demonstrating that

even though surface details of scenarios can be identical, moral judgment is more compli-

cated than merely completing an actuarial accounting of the outcome. However, as will be

discussed later, use of these rather unrealistic vignettes may compromise the ability of the

participant to really place himself or herself in the situation, leaving open the question

of the extent to which theories of moral judgment constructed from research on moral

dilemmas will generalize to behavior in the real world.
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2.2. Emotion in moral judgment

Perhaps the single most important contribution the last decade of research has made to

the field of moral psychology is the notion that emotions play a critical role in moral judg-

ment and decision making. Although by no means a new idea (e.g., see Hume 1739 ⁄ 1978 or

Smith 1759 ⁄ 1966, for classical conceptions of the role of sentiments in morality), recent evi-

dence suggesting that emotion is crucial for normal moral judgment directly contradicted

the then-dominant Kohlbergian view. Lawrence Kohlberg, building from Piaget’s work on

the stages of cognitive development (Piaget, 1965 ⁄ 1932), posited that moral judgments are

the result of conscious reasoning via moral rules that are developed across the life span

(Kohlberg, 1981). His focus on reasoning is a hallmark of rationalist moral psychology,

which dominated the field through the latter part of the 20th century, and this perspective

made little room for the role of emotion in moral psychology. However, the last decade has

seen multiple studies—across different labs, using varying methodologies and tech-

niques—which provide evidence that emotions are crucially involved in the formation of

moral judgments.

Much of this research has utilized modern neuroscientific techniques, particularly fMRI,

and studies of patients with brain damage (Ciaramelli et al., 2007; Greene et al., 2001,

2004; Koenigs et al., 2007; Moll, de Oliveira-Souza, Bramati, & Grafman, 2002; Moll, de

Oliveira-Souza, Eslinger, Bramati, & Mourão-Miranda, 2002; Schaich-Borg et al., 2006).

Other researchers have used subtle mood induction primes to investigate the role of particu-

lar emotions, such as disgust (Haidt, 2001; Schnall, Haidt, Clore, & Jordan, 2008; Wheatley

& Haidt, 2005) and happiness (Valdesolo & DeSteno, 2006). The picture that arises from

this body of research is one in which emotions are critical to conceptualizing and imple-

menting morality.

The initial reevaluation of the importance of emotion to moral psychology developed

from research that examined the behavioral deficits of patients who had suffered focal brain

damage to the prefrontal cortex, particularly the orbitofrontal cortex and ventromedial pre-

frontal cortex (VMPFC). These studies demonstrated decision-making and emotional defi-

cits, including diminished empathy and increased reckless and antisocial behavior

(Anderson, Bechara, Damasion, Tranel, & Damasio, 1999; Damasio, 1994). The predictable

patterns of emotional deficits and increased antisocial behavior led to the hypothesis that,

counter to the Kohlbergian view, emotional processing may indeed be involved in moral

psychology.

In an early attempt at exploring the brain mechanisms underlying morality, Moll and col-

leagues examined brain activity while participants read and made silent judgments about

sentences that either did or did not contain morally relevant information (De Oliveira-Souza

& Moll, 2000; Moll, Eslinger, & de Oliveira-Souza, 2001; Moll, de Oliveira-Souza,

Bramati, et al., 2002). In each of these studies, increased activation in VMPFC and the

medial frontal gyrus was found in moral when compared with nonmoral cases. Employing a

different approach, Moll, de Oliveira-Souza, Eslinger, et al. (2002) presented participants in

an MRI scanner with emotionally charged images that either contained moral content (i.e.,

physical assaults or images of war) or did not (i.e., body lesions or dangerous animals).
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They found that, as expected, a complex series of brain regions were activated when looking

at either moral or nonmoral emotional images. However, they found that activation in the

VMPFC and the medial frontal gyrus was selective for the morally charged images. This

study was consistent with the early work with brain-damaged patients. Greene et al. (2001,

2004) have also explored emotional factors in moral judgment in a series of well-known

functional imaging studies in which participants provide judgments regarding a series of

complex moral dilemmas. Greene has distinguished not merely between moral and non-

moral cases but also between different types of moral dilemmas. This program of research

makes a distinction between personal moral dilemmas, in which the choice faced is ‘‘up

close and personal,’’ and impersonal moral dilemmas, in which the decision maker is more

removed from the situation. These two types of moral dilemma are illustrated nicely in the

two trolley problems discussed above.

Within Greene’s personal ⁄ impersonal distinction, the ‘‘switch’’ case is a prototypical

impersonal case, whereas the ‘‘footbridge’’ is a prototypical personal case. Greene has sug-

gested that personal cases are likely to induce much more emotional responses than imper-

sonal cases, arguing that this may provide an explanation of the differences in responses we

see to the ‘‘switch’’ and ‘‘footbridge’’ cases. As evidence for the role of emotion in ‘‘per-

sonal’’ moral dilemmas, Greene et al. (2001) compared neural activity when individuals

read and made judgments about both types of dilemma, and found increased activation in

the posterior cingulate and angular gyrus for personal compared to impersonal dilemmas.

Both of these regions have been associated with emotional processing, bolstering the claim

that emotion is involved in personal moral dilemmas.

Taken together, the evidence so far has strongly implicated the VMPFC, an area known

to be involved in emotional processing, in moral judgment. Further support for the role of

VMPFC in moral judgment comes from a recent study comparing the performance of nor-

mal controls to brain-damaged individuals with VMPFC lesions on a moral dilemma task

(Koenigs et al., 2007).1 This study found that, in ‘‘high-conflict’’ personal moral dilemmas,

brain-damaged individuals were more likely to make the utilitarian choice than were con-

trols (for instance, they were more likely to say that it is permissible to push the large man

off the footbridge). This finding was replicated in a similar study with an independent popu-

lation of VMPFC patients (Ciaramelli et al., 2007). An additional study by Schaich-Borg

et al. (2006) found increased activation in brain regions related to emotion, including the

VMPFC, when individuals made judgments about cases that involved causing harm in order

to ensure an overall benefit.

Although most of the above studies have focused on emotion as a unitary category, several

recent studies have also begun to look at specific moral emotions such as guilt, indignation,

disgust, and compassion. Two recent studies (Moll et al., 2007; Zahn et al., 2009) found that

reading short statements designed to elicit prosocial emotions (guilt, compassion) resulted in

increased activity in both anterior VMPFC and the superior temporal sulcus (STS), whereas

statements designed to elicit other regarding emotions (disgust, indignation) showed increased

amygdala activation. Although research is only beginning to reveal the complicated nature of

the neural mechanisms underlying moral emotions, these early studies suggest that moral

psychologists should move beyond the simplistic notion of emotion as a unitary concept.
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Behavioral studies have also indicated that emotions play an important role in moral

judgment. Social Intuitionist theories have proposed that moral judgments are primarily

caused by intuitive emotional responses to moral scenarios, and that although conscious rea-

soning can play a role in judgment formation, it typically serves to generate post-hoc ratio-

nalizations for the judgment (Haidt, 2001; Haidt & Bjorklund, 2008). Work on the concept

of ‘‘moral dumbfounding’’ has been introduced as evidence for this position (Bjorklund,

Haidt, & Murphy, 2000). ‘‘Moral dumbfounding’’ is the phenomenon in which an individ-

ual is highly confident of the rightness or wrongness of an action, but unable to provide a

reasonable justification for why that judgment is correct. One well-known example occurs

when people are asked to make a moral judgment about the rightness or wrongness of con-

sensual incest (Bjorklund et al., 2000). Most people agree that it is wrong for two adult sib-

lings to engage in incest even when birth control is used and no physical or psychological

trauma will occur from the act. When asked why it is wrong, however, most people struggle

to provide a reason although they still maintain that the action is wrong. Similar instances of

moral dumbfounding have been reported in other labs with substantially different stimuli

(Cushman, Young, & Hauser, 2006; Hauser et al., 2007).

Several studies have additionally found that emotional manipulations can significantly

impact moral judgment. The emotion that has perhaps received the most attention is disgust.

Schnall et al. (2008) have found that individuals make harsher moral judgments in a physi-

cally dirty room when compared with a clean room, after smelling a disgusting versus a

neutral smell, and after watching a disgusting video when compared with a sad or neutral

one. Additionally, participants hypnotically primed to experience disgust judged scenarios

as more morally wrong than individuals who had not received hypnotic suggestion

(Wheatley & Haidt, 2005).

Although this evidence as a whole appears to leave little doubt that emotion is heavily

involved in moral judgment, it is very much an open question exactly what role it plays.

Moreover, where does the newfound prominence of emotion leave conscious reasoning

in our understanding of moral judgment? One prominent explanation is that moral judg-

ments are the result of a dual-process model (Greene et al., 2001). According to this

view, moral dilemmas provoke responses from two separable, and oftentimes competing

neural processes, one of which is associated with fast, automatic, affect-laden processing

and the other of which is associated with more conscious, deliberate, and controlled rea-

soning. According to this view, when faced with a dilemma such as the footbridge prob-

lem discussed earlier, two competing responses are generated: an affectively aversive

response to the idea of pushing the man onto the tracks, combined with a cognitive bias

that pushing the man would bring about the greatest overall good in terms of lives saved.

This theory proposes that in personal dilemmas such as the footbridge, the aversive

response to the thought of pushing the person to his doom overwhelms any concerns

about maximizing the overall good, thus generating the nonutilitarian response that it is

wrong to push the man. In contrast, the typical utilitarian response to impersonal

dilemmas such as the ‘‘switch’’ case is explained because the impersonal nature of the

scenario causes less of an emotional response, allowing more deliberative concerns about

the overall good to be considered.
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Much of the evidence on emotions reviewed above is consistent with this position. As

already indicated, Greene and colleagues found that personal moral dilemmas were corre-

lated with increased activity in emotion-related brain regions. Additionally, and crucially

for their dual-process model, they also found that when individuals read ‘‘impersonal’’

moral dilemmas there was significantly increased activation in brain regions associated with

working memory and reasoning.

In a follow-up study, Greene et al. (2004) found that in particularly difficult personal

moral dilemmas (such as whether to smother an infant to save a group of people), activation

was seen in the anterior cingulate cortex, a region thought to be active when cognitive and

decision conflict is present (Botvinick, Braver, Barch, Carter, & Cohen, 2001; Pochon, Riis,

Sanfey, Nystrom, & Cohen, 2008). This is consistent with the idea that in difficult dilemmas

there is significant conflict between the immediate aversive response to harming someone

and the utilitarian intuition to maximize the overall good. Moreover, they found that individ-

uals who made the difficult utilitarian choice in personal dilemmas showed increased activa-

tion in the dorsolateral prefrontal cortex, a region associated with cognitive control and

executive function (Miller & Cohen, 2001). Greene and colleagues interpreted this as sup-

port for the dual-process model, arguing that making the utilitarian judgment required

increased executive control in order to override the competing prepotent emotional

response.

The dual-process model can also accommodate and explain the increased utilitarian

responses of VMPFC reported above (Greene, 2007; although see Moll and de Oliveira-

Souza, 2007b, for an alternative explanation). According to the dual-process view, damage

to brain regions associated with emotional processing should lead to increased utilitarian

judgments because there will be less competition from the emotional system. Recently, it

has also been shown that putting individuals under increased cognitive load while they

engage in a moral dilemma task causes them to be slower to make utilitarian, but not non-

utilitarian, judgments in personal moral dilemmas, again consistent with the dual-process

model, although it should be noted that this result was restricted to reaction time effects, not

differences in moral judgments. Increased cognitive load should interfere with the cognitive

processes thought to elicit utilitarian responses, but not with the emotional processes thought

to elicit nonutilitarian responses. Valdesolo and DeSteno (2006) provided additional support

for the view. They used humorous video clips to induce a positive emotional state and then

had people respond to standard trolley problems. They found, consistent with the dual-pro-

cess model, that people primed with humor were more likely to make the utilitarian response

than those who were not. These studies, taken together, suggest that the dual-process model

of moral judgment is at the very least a promising theoretical model. However, it should be

noted that there is some controversy regarding this proposed model, with some researchers

pointing out that there is to date relatively limited evidence for the existence of neural sys-

tems that correspond to the purported dual processes (Glimcher, Dorris, & Bayer, 2005).

As this brief review has hopefully made clear, it seems evident that emotion does play a

crucial role in moral judgment. Exactly what role it plays though, is still far from clear, and

much work is needed in order to fully explain the processes underlying moral judgment. An

additional issue in the field of moral judgment is the nature of the tasks used, namely the
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types of vignettes presented to the participants. As is nicely demonstrated by the trolley

series of problems, these scenarios are often rather fantastical (pushing overweight men onto

trolley tracks, and so on) and appear to be quite unrepresentative of the type of moral

decision making we are faced with in everyday lives.

However, researchers studying different types of decisions have made some useful

progress in both understanding how emotions can impact choices and also with the develop-

ment of tasks in which people are placed in actual consequential situations where moral

issues are raised. The following section will briefly review the progress in this field, popu-

larly termed neuroeconomics.

3. Neuroeconomics

The emerging field of neuroeconomics, which has applied an interdisciplinary

approach to the study of decision making, has the potential to be useful in furthering our

understanding of moral psychology. The field makes use of contemporary neuroscience

techniques at multiple levels, combined with economic and psychological theories, in

order to investigate the neural basis of judgment and decision making. Much like the

study of morality, economic behavior has historically been studied from a normative

perspective. Research has focused on developing optimal solutions to various types of

problems, and of prescribing how one ought to behave when making (typically

economic) decisions.

This approach began to change in the 1970s as psychological models of decision making

arose that provided a more accurate account of the ways that individuals actually make deci-

sions (Kahneman & Tversky, 1979; Tversky & Kahneman, 1974). The last 30 years have

seen a rich body of research aimed at providing psychological explanations for the devia-

tions seen between normative economic models and observed human behavior (Gilovich,

Griffin, & Kahneman, 2002; Kahneman, Slovic, & Tversky, 1982; Kahneman & Tversky,

2000). Neuroeconomics has taken this approach one step further by using neuroscientific

methods, from single-electrode recordings in primates as they make simple decisions

(Dorris & Glimcher, 2004) to noninvasive methods such as fMRI and TMS. We will focus

here on studies that have made use of fMRI and TMS, as they are most directly relevant to

the study of moral judgment.

Neuroeconomic studies often involve using behavioral tasks developed in the field of

game theory, a mathematical approach to the study of interactive decision making (von

Neumann & Morgenstern, 1944). These tasks simulate the kinds of social conditions under

which people make decisions, although of course these are significantly simplified so that

they can be studied in a laboratory setting. One advance from the canonical experimental

designs typically employed by decision-making researchers is that these game-theoretic

tasks usually involve decisions made in the context of a social interaction. Importantly,

by using models of bargaining and reciprocal exchange, these tasks often capture aspects

of morality perhaps more realistically than in the vignettes used by traditional moral

psychology.

586 T. Kvaran, A. G. Sanfey ⁄ Topics in Cognitive Science 2 (2010)



3.1. Bargaining

One set of tasks that has been widely used in this field is the family of dictator games

(DGs) and ultimatum games (UGs). In both tasks, two players are asked to divide a sum of

money between them, with this money provided by the experimenter. Both players are fully

aware of the respective rules of the game, and there are no subsequent rounds on which to

reach agreement (i.e., these are ‘‘one-shot’’ games). One player (the Proposer) makes a pro-

posal to the other (the Responder) as to how this money should be divided. For instance, the

Proposer may decide to divide $10 evenly, leaving each player with $5, or unevenly, giving

$8 to himself and $2 to the second player.

In the DG, the Proposer decides directly how much of the endowment to award to the

Responder. Allocations in this game measure pure altruism, in that the Proposer (usually)

sacrifices some personal gain to share the endowment with his or her partner, often giving

$1 or $2 to his or her partner. This result deviates from the predictions of classical game the-

ory, which predicts that the Proposer should keep all of the money for him or herself.

In the UG, the Responder also sees the offer, but now can decide to either accept or reject

this proposal. If the offer is accepted, the money is divided as suggested. However, if the

offer is rejected, neither player receives anything. Classical game theory predicts that the

Responder should accept any nonzero offer, on the grounds that some money is preferable

to no money. The Proposer, knowing this, should therefore make the smallest possible non-

zero offer to the responder, for example, a single cent. However, to no great surprise, neither

of these predictions is consistent to that typically observed in the UG (see Camerer, 2003,

for a useful summary of the main results). Proposers tend to offer much more than the mini-

mum to the second player, and in fact the modal offer is usually half of the total pot. When

unfair offers are made (usually defined as 20% or less of the pot), responders reject about

half of the time.

Although the UG is a relatively simple game, it captures many elements of everyday

social interaction, and we believe games like the UG can also be useful tools in the study of

moral psychology. In particular, these games could be useful in investigations of moral val-

ues. As a working definition, moral values are taken to be culturally shaped social concepts

that represent principles, standards, goals, or attitudes held by individuals or groups (Moll,

Zahn, de Oliveira-Souza, Krueger, & Grafman, 2005). Concepts such as justice, honor, and

fairness are common examples of moral values. Although a small number of studies

(Takahashi et al., 2008; Zahn et al., 2009) have begun to investigate the neural underpin-

nings of moral values using paradigms in which individuals read short statements either

consistent or inconsistent with common moral values (e.g., John acted generously toward

Sam), economic games offer an opportunity to study how values are actually employed in

relatively realistic social interactions. Although the role of moral values in these decisions

has not typically been the focus of study in the neuroeconomic literature, economic games

allow for the possibility of better understanding this aspect of human moral psychology that

is often overlooked. Values such as fairness, justice, and honor have been largely neglected

by contemporary researchers of moral psychology, which is surprising given that virtue-

based theories of morality have a long history tracing back to Aristotle, and indeed are still
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popular today. These theories of morality focus not on normative rules or consequences that

underlie morality, but instead on the cultivation of virtue and the development of a good

character. Although a lengthy discussion of virtue ethics is impossible here, we introduce

the topic because economic games offer the potential to study values that are deeply tied to

our everyday moral life in a way that has largely gone ignored. The UG could be employed

to examine distributive justice, fairness, and honor in a realistic setting.

As a first step in understanding fairness, experiments in which participants play both the

UG and the DG have begun to allow researchers to tease apart the various motivations that

underlie seemingly ‘‘irrational’’ economic behavior in these games (e.g., Scheres & Sanfey,

2006). For example, the Proposer’s decision to make a fair offer in the UG could have two

plausible rationales. By one account, Proposers might be motivated by self-interest and thus

want to ensure that their offer is accepted so they can be sure of a certain gain. Alternately,

Proposers could be motivated by a sense of fairness, and offer an even split because it is the

right thing to do. Although both of these motivations may be involved in UG decisions, we

can gain a window on behavior by comparing play in the UG to that on the DG, in which

there is no need for strategic motivations as the Responder has no choice but to accept the

offer. By looking at the difference between an individual’s offers in these two games, the

role that fairness and self-interest play in decision behavior can begin to be teased apart.

Based on the data, it appears that both motivations play a role—DG offers are typically less

generous than UG offers, but they rarely fall to zero. Additionally, by coupling this game-

pairing strategy with individual difference measures, such as sensitivity to reward or punish-

ment, we can also begin to uncover why moral disagreements about what is ‘‘fair’’ or

‘‘just’’ might arise so often in economic decisions.

Recent work is also beginning to shed light on how expectations affect decision behavior

and potentially the flexibility of moral and social norms and values. A recent study (Sanfey,

2009) demonstrated that providing Responders with information about ‘‘typical’’ offers

made in the past had a large impact on their decisions about unfair offers made to them.

When Responders were informed that in general offers are quite fair, they were much more

likely to reject unfair offers than if they had been told that typical offers are unfair. This

demonstrates that concepts of fairness and equality are relatively easily manipulated in

experimental participants, and as such suggests that these notions may be more labile than

theories of moral psychology might predict.

Finally, by taking advantage of the careful mathematical modeling that is a hallmark of

the economic toolbox, neuroeconomists have begun to model the complex social and emo-

tional processes that might underlie much of moral behavior, including inequity aversion

(Fehr & Schmidt, 1999), guilt (Battigalli & Dufwenberg, 2007), anger, and shame. Mathe-

matical modeling offers a potentially very useful approach to examining individual differ-

ences underlying moral cognition and, when coupled with neuroimaging techniques, to

moral neuroscience. Improved conceptual models of moral values would be an important

contribution to a thorough understanding of moral cognition and could also help estimate

the degree to which moral values are static or flexible in their application. In both of these

endeavors, a neuroeconomic approach is likely to be particularly useful. It is still an

open question to what extent people’s choices in these economic games are affected by
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considerations of fairness or justice, but exploring this question would provide us with

important new knowledge both for the study of moral psychology and neuroscience.

3.2. Reciprocal exchange

Another specific focus of game theory is to model reciprocal exchange, in which an

individual provides something of value to a social partner with the expectation that the

recipient will reciprocate in the future. Although greed and fear of exploitation threaten

the stability of reciprocal exchange, society as a whole is more productive when reciproc-

ity is thriving (Axelrod, 1984). Typically, reciprocal exchange is studied via the trust game

(TG) and closely related prisoner’s dilemma (PD) game. In the TG (Berg, Dickhaut, &

McCabe, 1995), a player (the Investor) must decide how much of an endowment to invest

with a partner (the Trustee). Once transferred, this money is multiplied by some factor

(usually tripled or quadrupled), with the Trustee then having the opportunity to return all,

some, or none of the amount back to the Investor. If the Trustee honors trust, and returns

money to the Investor, both players can end up with a higher monetary payoff than was

originally obtained. However, if the Trustee abuses trust and keeps the entire amount, the

Investor ends up with a loss. The well-studied PD game is similar to the TG, except that

both players simultaneously choose whether or not to trust each other without knowledge

of their partner’s choice.

These games raise additional moral issues related to cooperation and reciprocity, such as

how we should treat someone who either has or has not indicated that he or she wants to

place trust in us. They have also been used to examine how prior opinions of the moral sta-

tus of another change when we learn additional information about those individuals. For

example, in a study by Delgado, Frank, and Phelps (2005), participants saw general person-

ality information about partners prior to playing a TG. This information consisted of vign-

ettes regarding the moral character of the partner, with each described as either a morally

positive or a morally negative person. This prior knowledge led to biases in participants’

trust behavior, with a consequent reduced activity in reward-related brain areas in response

to partners’ game behavior. The authors’ interpretation of these data is that responses to the

direct actions of another can be reduced when we have been led to expect a certain pattern

of behavior. This suggests that prior moral knowledge about a particular partner can reduce

the degree to which we directly learn from actual behavior, and it demonstrates what has

been called a ‘‘top-down’’ influence on social decision making.

These games have also been usefully employed to examine altruistic punishment, where

punishment is meted out to a partner despite this accruing a cost to the punisher. Many

experiments have demonstrated a widespread aversion to ‘‘free riders,’’ as evidenced by

their willingness to punish them at a personal cost (Fehr & Gachter, 2002) and, more

recently, by showing activation in brain reward areas when people successfully punish free

riders, even at a cost to themselves, or observe them receiving punishment (De Quervain

et al., 2004). This neuroeconomic approach to studying punishment allows researchers to

investigate the topic in a more realistic and natural setting than the hypothetical vignettes

that are typically the tool of the moral psychologists.

T. Kvaran, A. G. Sanfey ⁄ Topics in Cognitive Science 2 (2010) 589



3.3. Emotion

In addition to the usefulness of the games themselves, recent neuroeconomic studies

have begun to reveal the complex mechanisms underlying the decisions people make in

these tasks, and this knowledge can be usefully applied to the study of moral judgment.

In particular, these studies have also begun to reveal the important role that emotion

plays in these types of decision making. Sanfey, Rilling, Aronson, Nystrom, and Cohen

(2003) had participants play as the second player in the UG while undergoing fMRI and

found that activity in the anterior insula, an area involved in responses to painful and

disgusting stimuli, correlated strongly with the unfairness of the offer. This activation, at

a group level, could predict whether responders would accept or reject the unfair offers.

Additionally, insula activity was greater in games played with human, as opposed to

computer, partners. In a separate study, Van’t Wout, Kahn, Sanfey, and Aleman (2006)

found that skin conductance, measured as a proxy for affective state, was significantly

increased for unfair UG offers when compared with fair ones. As in the previous study,

increased skin conductance was also predictive of offer rejections. More support comes

from recent findings that individuals shown short film clips to induce sadness are more

likely to reject unfair offers than controls (Harle & Sanfey, 2007). Neuroeconomics has

also begun to branch out into more complex modeling of the psychological and neural

mechanisms that may underlie complex moral emotions such as guilt, shame, and anger.

This approach is beginning to move beyond the traditional ‘‘reason’’ versus ‘‘emotion’’

distinction that is commonly drawn by both moral psychologists and neuroeconomists,

and instead focusing on how specific emotions influence decision behavior. Merging

these modeling approaches with research done on moral emotions (Haidt, 2001; Moll

et al., 2007; Zahn et al., 2009) offers a promising route with the potential to be beneficial

for both fields.

Although this overview only scratches the surface of the varied research being carried out

in the field of neuroeconomics, it provides a sense of the overall goals and methods

employed in the field. It offers the opportunity to use modern neuroscientific techniques to

better understand decision making at a variety of levels and to test the descriptive validity of

economic models to a degree previously unavailable.

4. Integrating moral cognition and neuroeconomics

At the heart of most of the dilemmas that have typically been studied by contemporary

moral psychologists is a tension between competing values: the protection of individual

rights versus the maximization of the overall welfare. Cases such as the trolley problem

illustrate this tension nicely, and for this reason they have been very useful in helping to

uncover the basis of moral cognition. But we feel that the field has placed an unnecessary

emphasis on these types of cases. Certainly the role that morality plays in everyday life is

not dominated by decisions about whether to push large men in front of speeding trolleys or

whether to smother our own children lest we be killed by brutal soldiers. For most people,
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most of the time, morality plays a much more subtle, but certainly no less important, role.

Moral intuitions, emotions, and values are constant factors in the way we make normal

everyday decisions. It is here, in these more subtle aspects of morality, that we think use of

some neuroeconomic principles can contribute to our understanding of the structure of the

moral mind. Moreover, we think it also has the potential to add to our understanding of how

economic decisions are made.

As we have already indicated, our primary goal is to suggest that moral psychology and

neuroeconomics have much to offer each other. By incorporating the strengths of each field

into future research, the weaknesses inherent to each field can be minimized. One limitation

of much of the work on moral judgment reviewed here is the reliance on hypothetical dilem-

mas involving highly unusual fictional situations, which often strain credulity on the part of

the participant. Although these cases have been, and continue to be, very useful in helping

to uncover the cognitive, emotional, and neural mechanisms underlying moral judgment,

they bring with them a host of well-known problems, including low ecological validity, reli-

ance on self-report measures, and large numbers of uncontrolled variables. Although some

of these problems may be addressable through careful experiments, we worry that other

aspects of moral dilemma paradigms are not resolvable.

Even worse, the dramatic and often times hard to believe cases used in many studies may

constitute such a marginal aspect of our everyday moral life that they cease to tell us much

about the topic at all. As an analogy, studying moral judgment through moral dilemmas

might be like understanding the effects of climate on an individual by studying only individ-

uals in Antarctica and Death Valley, or worse yet, by asking people to consider how they

would act if they were to be in those climates. Although this approach would certainly tell

us something, it seems far from the most productive way of conducting the research.

As we suggested previously, taking a neuroeconomic approach to the study of moral

cognition opens up domains of moral life that have been largely ignored in the recent lit-

erature. The games employed in neuroeconomic research offer a potentially more useful

methodology, and use of these games with the explicit aim of uncovering the cognitive

and neural mechanisms underlying moral values such as fairness and justice, as well as

the effect of these values on everyday decision making, has the potential to advance both

fields in important ways. Of course, it is important to note that a neuroeconomic

approach itself has limitations and as such does not offer a panacea for the study of

moral behavior. The games typically used, although surely capturing some aspect of

social behavior, are still rather artificial laboratory tasks and do not directly ask about

moral issues. Although important steps have been made to incorporate emotions into the

decision process, there is still considerable debate as to how these affective states are

represented, and indeed to what extent they can be considered distinct processes. The pri-

mary neuroscientific method utilized by neuroeconomics, fMRI, still has limitations in

terms of data acquisition in both the spatial (brain regions) and temporal (timing of pro-

cesses) domains, and the particulars of the experimental setting, that of having subjects

lie in a narrow, noisy, tube, are also potential impediments.

Nonetheless, we do believe, for the reasons outlined earlier, that use of the neuroeconom-

ic approach offers a promising avenue for understanding moral processes. Recently, a series
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of studies have begun to shed light on the neural mechanisms of charitable giving, with

these experiments providing good exemplars of research that merges moral psychology and

neuroeconomics. Charitable giving offers among the clearest examples of our moral and

economic concerns being brought together. Because of this, work on the neural basis of

charity has led the way in an integrated moral neuroeconomics perspective. Moll et al.

(2006) had participants play a sophisticated task in which they decided whether to donate

money to various charities. By manipulating the costs and benefits of donation, they were

able to look at charitable giving under a number of different conditions. Perhaps most

intriguingly, they found that activity in the striatum, an area associated with reward, was

activated both by receiving a cash reward and by giving to charity. Harbaugh, Mayr, and

Burghart (2007) found similar activations, but additionally found that these effects were

substantially increased when donations were voluntary (as in the case of charity) as opposed

to forced (as in the case of taxation). A third study has recently used a computational model

of inequity aversion in conjunction with a charitable giving task to explore notions of dis-

tributive justice (Hsu, Anen, & Quartz, 2008). In this study, individuals are faced with the

choice of whether to maximize the total amount of food that they can donate (but to donate

it relatively inequitably) or to donate less food overall, but in a more equitable manner. For

example, one could choose to donate 20 meals to 1 specific hungry child, or offer 6 meals

each to 3 such children. They found that the degree of inequity was associated with bilateral

activity in the putamen, that efficiency was associated with activity in the head of the cau-

date, and that individual differences in their modeling data predicted individual differences

in insula activity.

These studies provide excellent examples of how moral judgments and decisions can be

taken out of the realm of trolleys and into the moral concerns of everyday life. From a

neuroeconomic perspective, they move beyond the simple two-player games that are rou-

tinely used and show an appreciation for the wide range of values that are involved in eco-

nomic decision making. As an additional benefit, they show how the integration of the two

disciplines may be useful in understanding phenomena with broad social implications and

may eventually aid in making tough policy decisions.

5. Conclusion

Morality plays a crucial role in our everyday decision making. We believe that a

more complete understanding of the moral mind will allow us to better explain the decisions

that people make. This will in turn allow for more complete theoretical models of decision

making. Neuroeconomics has shed significant light on the neural basis of decision-making

behavior, but it has not yet incorporated the role of morality into many of its theories.

Morality places strict constraints on our decisions, and it may be one of the overriding

factors in explaining why people often deviate from the rational choice models posited by

economists (Tetlock, Kristel, Elson, Green, & Lerner, 2000). Economists struggle to explain

why people reject profit maximizing, but unfair, choices in the UG, when from a purely

financial perspective, it seems clear that any money is better than no money at all.
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We have tried to make the case that by incorporating a moral psychology perspective into

our neuroeconomic models, we will be able to better understand why people make the

choices they do. Moreover, this perspective will allow us to approach the study of moral

psychology from a more realistic perspective than is typical in the field at this time.

Research bridging the gap between these fields has already begun, and we think the promis-

ing results found in these early studies bode well for models of choice more generally that

consider both the moral and the economic variables present in many decisions.

Note

1. Complicating the interpretation of these findings, Koenigs and Tranel (2007) found

that VMPFC patients are more likely than controls to reject unfair offers in the

ultimatum game. For a useful discussion of how these two findings can be reconciled

with each other, see Moll and de Oliveira-Souza (2007a, 2007b).
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