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Abstract 

According to Joshua Greene’s dual-process theory, our moral judgments are 

processed in one of two systems in the brain referred to as the emotional (quick, 

unconscious) and rational (slow, conscious) system. The reason for why people tend 

to answer differently in the footbridge dilemma compared to the trolley dilemma is 

because the emotional system is dominating over the rational system. Research has 

demonstrated that patients with ventromedial prefrontal cortex damage make more 

utilitarian judgments in moral dilemmas in relation to harmful situations. According 

to the dual-process theory, this is because the emotional system has been impaired 

which results in that the only working system is the rational system. The aim of this 

thesis is to investigate how the dual-process theory tries to explain why our moral 

judgments tend to differ in some moral dilemmas. This thesis will also look at how 

the dual-process theory tries to explain why patients with ventromedial prefrontal 

cortex damage make utilitarian judgments in relation to harmful situations. This thesis 

will sustain that the dual-process theory have gained strong empirical support, 

especially from the research that has been made on patients with ventromedial 

prefrontal cortex damage. This thesis will also argue that some modifications needs to 

be made on the dual-process theory in order to make it stronger.  

 

Keywords: VMPFC • Moral Judgments • Dual-process theory • Trolley 
dilemma • Footbridge dilemma  
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Introduction 
	  
The Case of Phineas Gage  
	  
	  

On 13th of September 1848, a man called Phineas Gage was involved in a 

terrible accident that would change him for the rest of his life (Damasio, Grabowski, 

Frank, Galaburda & Damasio, 1994). On this particular day, Gage got a three 

centimeter-thick and 109 cm long tamping iron right through his skull, into his brain 

and out again. More specifically, the tamping iron went through Gage’s left check, 

through the frontal part of his brain and exited at the top of his head (Damasio et al., 

1994). Luckily, Gage managed to survive his accident and none of his intelligence, 

movement or speech abilities were affected in the accident.  

Before his accident, Gage was described as a responsible, intelligent, well 

adapted and respected man that was very liked by his friends, co-workers and family. 

But after the accident, his friends and family noticed that there was something 

different about Gage (Damasio et al., 1994). His personality seemed to have changed 

and after a few months his new personality became more obvious, which was, back 

then hard to understand how this could have happened (Damasio et al., 1994).  

Gage went from a responsible and respected man to a person who was less 

reliable and could no longer be trusted. Neither could he sustain social relationships 

with others or keep a job (Damasio et al., 1994). Those who knew Gage prior to his 

accident stated that Gage was no longer the same man.(Damasio et al., 1994). Gage 

did not survive long after his accident; he died less than 12 years after at the age of 38 

on May 21st, 1861.  

Until 1994, researchers did not know exactly which parts of the frontal lobe 

that had been damaged in Gage. In 1994, Damasio et al. (1994) reconstructed the 
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skull of Gage with a neuroimaging technique in order to determine which brain areas 

that had been damaged in the accident. Damasio et al. (1994) concluded from the 

study that the damage was located in the areas of the left hemisphere, the anterior half 

of the orbitofrontal cortex, the polar, anterior mesial frontal cortices and the anterior-

most sector of the anterior cingulate gyrus. Damage to these brain areas has shown to 

affect rational decision-making and processing of emotions (Damasio et al., 1994).  

Why is the case of Phineas Gage so important for the field of cognitive 

neuroscience? First of all, his case was the first to show that brain damage that is 

restricted to the frontal lobe can alter one’s personality (Damasio, 1994). Gage’s 

accident also shed light on the frontal cortex and allowed researchers to understand 

the functions of the frontal cortex. Today we know that the frontal cortex is involved 

in emotional regulation, decision-making and executive planning (Damasio, 1994). 

Furthermore, since the frontal cortex and the limbic system of Phineas Gage were 

affected in the accident it led scientist to understand exactly how different brain areas 

are related and how they interact with each other (Damasio, 1994). 

 
Defining Morality  
 

 
Greene (2013) defines morality as “ a set of psychological adaptations that 

allow otherwise selfish individuals to reap the benefits of cooperation” (p. 23). The 

main core of morality is, according to Greene (2013) altruism, unselfishness and a 

willingness to pay a personal cost to benefit others.  

Morality can also be defined as a set of rules and social codes that has been 

created by the society and accepted by the people (Gert, 2012). Furthermore, morality 

is based on personal, cultural, social rules, religion or a particular worldview. These 
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social codes guide one’s behavior and tell one what is considered to be right and 

wrong in a given situation (Gert, 2012). 

Some moral codes are restricted within a culture and some are universal. For 

instance, some cultures thinks that sexual abuse and purposely causing harm to 

another person is wrong (Gert, 2012).  Moral reasoning in turn, is defined as a process 

were one is thinking and trying to decide upon what is right and wrong in a situation.  

One’s moral reasoning helps one to cope with different moral conflicts and gives an 

insight about what one should and should not do (Richardson, 2013).  

 After deciding if a situation is right and wrong, we make a judgment about 

the situation. This is referred to as making a moral judgment. When deciding whether 

if an action is right or wrong in the sense of morality, one tends to either think in a 

deontological manner that refers to rule based morality (Alexander & Moore, 2012) or 

in a utilitarian manner that refers to choosing the action that produces the best 

outcomes (Driver, 2009).     

 
The Anatomy of the Frontal Cortex  

 
 
The VMPFC is a part of the frontal cortex. The frontal cortex lies at the front 

of each cerebral hemisphere and lies anterior to the parietal lobe and superior and 

anterior to the temporal lobes and anterior to the occipital lobe (Gazzaniga, Ivry & 

Mangun, 2008). The frontal cortex is involved in planning, cognitive control, and 

execution of movements (Gazzaniga et al., 2008). The frontal cortex has two 

subdivisions referred to as the motor cortex (divided into primary motor cortex and 

premotor cortex and are involved in motor actions), and the prefrontal cortex 

(involved in complex aspect of planning, working memory and executing behavior) 

(Gazzaniga et al., 2008).  
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Furthermore, the orbitofrontal cortex (involved in reward learning, value 

which refers to how rewarding the stimulus is within the current context and 

extinction), dorsolateral prefrontal cortex (decision-making and working memory) are 

also parts of the frontal cortex (Gazzaniga et al., 2008; Ward, 2012). The VMPFC in 

turn is located in the ventromedial part of the frontal cortex and is involved in 

complex cognitive behavior, personality expression, decision-making, regulating 

social behavior and the regulation of emotions (Gazzaniga et al., 2008; Koenigs et 

al.2007).  The VMPFC is also involved in making proper moral judgments 

(Gazzaniga et al., 2008; Koenigs et al.2007). 

 
The Outline of the Thesis  
 
 

The aim of this thesis is to investigate how the dual-process theory of moral 

judgments tries to explain why our moral judgments tend to differ for some moral 

dilemmas, and also how the dual-process theory tries to explain why VMPFC patients 

make more utilitarian decisions in harmful situations. The essay starts with reviewing 

two theories that are trying to explain what it is that guides our moral judgments and 

decision-makings.  

The first theory is the social intuition model (SIM) and has been put forward 

by Jonathan Haidt (2001). According to Haidt, our moral judgments are based on 

emotions and intuition. Haidt's SIM theory suggests that one first react emotionally 

towards a dilemma, and afterwards, one tries to justify the judgment with a rational 

thought. The next theory is Antonio Damasio's somatic marker hypothesis. Somatic 

markers are proposed to be involved in the process of decision-making (Damasio, 

1994).  According to Damasio, if one’s somatic markers become damaged then, it will 

reflect in one’s decision-makings. For example, individuals without damage to the 
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VMPFC tend to subconsciously adjust their behavior to minimize the risk of negative 

outcomes in certain situations meanwhile VMPFC patient cannot do that any longer 

(Damasio, 1994). Haidt’s social intuition model and Damasio’s somatic marker 

hypothesis will in this thesis work as a support for Greene’s dual-process theory, 

since both of the theories state that moral judgments and decisions are based on 

emotions. 

After this section, a presentation of Greene's dual-process theory will be 

given. The dual-process theory was created for explaining why our moral judgments 

can differ in some situations. Consider these two dilemmas called the trolley and 

footbridge dilemma (Greene et al., 2001). In the trolley dilemma, a train is headed 

towards five people who are stuck on a track. The only way to save them is to hit a 

switch and change the direction of an incoming train. But, when the direction of the 

train is changed the train will instead go toward one person who is stuck on the other 

side of the track (Greene et al., 2001). In the footbridge dilemma, one is standing on a 

footbridge next to a large-sized person. Suddenly, the person sees that five people are 

stuck on the track and a train is coming in full speed towards them. The person could 

save the five persons on the track by pushing the large-sized person down from the 

bridge. The large-sized persons body will be able to stop the train but he/she will die 

as a result (Greene et al., 2001).  

The common answer for the trolley dilemma is that it is right to hit the switch 

and kill one person, but it is not right to kill the large-sized person in the footbridge 

dilemma (Greene, 2001). The dual-process theory states that moral judgments are 

either processed emotionally (fast, not thought through, unconscious) or rationally 

(slow, thought through, conscious (Greene et al., 2001). According to the dual-

process theory, the reason for why people answer differently in the trolley and 
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footbridge dilemma is because the emotional system dominates over the rational 

system in the footbridge dilemma (Greene et al., 2001).  

In the following section, this thesis will present a number of studies that have 

demonstrated that damage to the VMPFC result in utilitarian judgments in relation to 

harmful situations. (Ciaramelli, Braghittoni & Pellegrino, 2012; Ciaramelli, Muccioil, 

Lávadas & Pellegrino, 2007; Koenigs et al., 2007; Young et al., 2010). Later in the 

very same section, Greene's dual-process theory tries to explain why VMPFC patients 

make more utilitarian decisions in their moral judgments (Greene, 2007). In the last 

section of the thesis, the critique towards the dual-process theory will be reviewed.  

This thesis will argue that the dual-process theory have gained strong 

empirical support, especially from the research that has been made on VMPFC 

patients. Furthermore, this thesis will also argue that some modifications need to be 

made on the dual-process theory in order to make it stronger.  

 
Moral Cognition 

Haidt’s Social Intuition Model 
	  
	  
 Over the years, rationalist models have had a huge impact on moral psychology. 

Moral psychology is the field of research that investigates human function in different 

moral settings and how the results could impact the moral debate (Doris and Stich, 

2006). From a rationalistic approach, moral knowledge and judgments are reached 

through reasoning and reflection (Haidt, 2001). According to a rationalist, a person 

first evaluate the moral dilemma by reflecting upon if the action is right or wrong, if 

there has been any form of harm, if there has been any justice or fairness made. For 

instance, if someone cannot find condemning evidence that it is wrong for two 
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siblings to have sexual intercourse with each other, then no condemnations can be 

made Haidt (2001). 

 The central claim of Haidt’s SIM theory is that one’s moral judgments of what 

is good and bad is a result of moral intuition (Haidt, 2001). These thoughts include the 

thought of affective valence of what is good and bad, what one likes or dislikes 

without being conscious of how exactly one came to that particular conclusion (Haidt, 

2001).  Haidt’s SIM model has been proposed as an alternative theory against the 

rationalist model.  

 The SIM theory consists of four principal links referred to as 1) the intuitive 

judgment link. The first link states that moral judgments enter consciousness 

automatically without any effort. For example, when a person makes a moral 

judgment and is not aware of the process. This is according to Haidt due to one’s 

moral intuition (Haidt, 2001); 2) the post-hoc reasoning link. The second link states 

that moral reasoning is a conscious process, but it happens after we have made a 

moral judgment. For example, after making a moral judgment, one tries to find 

arguments that will support the previous argument about the judgment. For example 

when asking if sexual intercourse between two siblings is right one might 

immediately say no, and afterwards the person will come up with arguments that will 

support for why it is wrong (Haidt, 2001); 

  3) The reasoned persuasion link. The third link states that our moral judgments 

are put together as a chain, one argument is always justified by another argument and 

so on (Haidt, 2001); 4) The social persuasion link. The fourth and last link state that 

others such as friends and the norms of one’s society influence one’s moral judgment. 

When putting the SIM theory into perspective it will look like this: when a person is 

asked if incest is right or wrong, the person would first feel repulsion by the idea of 
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incest and subconsciously presume that it is wrong. After that, the person will build 

up an argument for why it is wrong instead of searching for the truth. Even if all 

arguments against incest become invalid the person will in the sense of the SIM 

model say that it is just wrong and that it is hard to explain (Haidt, 2001).  

 In 1993, Haidt, Roller & Dias performed a study that was based on moral 

intuitions on adults and children from America and Brazil. The focus was on 

offensive actions that asked if it was appropriate for someone to 1) clean their 

bathroom with their national flag. 2) Eat one’s dead dog for dinner. 3) Kissing one’s 

sibling passionately on the mouth. 4) Having sexual intercourse with a dead chicken 

before cooking an eating it (this was excluded from the children) and 5) not visiting 

one’s dead mothers grave because one has been very busy. All participants in the 

study agreed with each other on that the actions that were presented to them were 

wrong and also universally wrong. The adults stated for instance that it is simply not 

right to have sexual intercourse with a dead chicken (Haidt et al., 1993).  

 The findings of Haidt et al. (1993) were replicated in 2001 by Haidt and Hersh 

(2001) in order to be sure that the results of the study were correct and generalizable 

to a wider population. Haidt and Hersh (2001) investigated what conservatives and 

liberals thought about sexual morality issues such as homosexuality, incest and 

unusual forms of masturbation. Haidt and Hersh (2001) discovered the same thing 

that Haidt et al. (1993) study found, which was that the questions that were asked did 

provoke an emotional reaction. But the participants could not give a supported answer 

for their judgments. Instead, they would say that they could not explain why but that it 

is just wrong. In other words, even if the participants could not find any condemning 

evidence for why they thought homosexuality or incest was wrong, they would still 

not change their initial judgments (Haidt & Hersh, 2001).   
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 In conclusion, Haidt’s SIM theory states that one’s moral judgment are based on 

one’s emotions, intuitions and not rational thoughts, i.e. a person first make a moral 

judgment based on one’s emotions and intuition and tries afterwards to explain their 

decision with a rationalistic thought/thoughts (Haidt, 2001).    

Damasio’s Somatic Marker Hypothesis 
	  
	  

A persons everyday life consist of making several decisions every day and 

most of these decisions tend to be reasonable decisions. Individuals without damage 

to the VMPFC tend to subconsciously adjust their behavior to minimize the risk of 

negative outcomes in certain situations. Damasio has put forward a hypothesis about 

decision-making; this hypothesis is referred to as “the somatic marker hypothesis 

(Damasio, 1994; Damasio, 1996).  

To begin with, Damasio states that the somatic marker hypothesis is not only 

restricted to the prefrontal cortices as a whole (Damasio, 1994; Damasio, 1996). But, 

since a part the focus of this thesis lies on the brain area VMPFC, other brain areas 

such as the parietal, temporal and occipital cortex will not be addressed when 

presenting the somatic marker hypothesis (Damasio, 1994; Damasio, 1996). Patients 

with bilateral damage restricted to the VMPFC or the medial prefrontal cortex 

(MPFC; a portion of the VMPFC) do not only have implications when it comes 

judging moral dilemmas. Patients with VMPFC damage also have problems with their 

decision making abilities despite that their IQ, problem solving skills, language, 

attention and working memory are intact (Damasio, 1994; Damasio, 1996). Damasio 

discovered from his neurophysiological studies that besides having problems with 

decision-making, VMPFC patients also have abnormalities in emotions and feelings. 
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From this particular finding, Damasio created his somatic marker hypothesis 

(Damasio, 1994; Damasio 1996).  

Damasio (1994) explains somatic markers as a special type of feeling that 

derives from secondary emotions (note that, somatic markers can also be based on 

unconscious emotions, that are not referred to as feeling). Primary emotions are what 

one feels first as a response to a situation. For example: fear, anger, sadness and 

happiness. Secondary emotions in turn are blends of primary emotions e.g. guilt, 

remorse, submission, shame and anticipation (Gazzaniga, Heatherton & Halpern, 

2012). These secondary emotions and feelings have been connected with each other 

through education and socialization (Damasio, 1994). In other words, somatic 

markers can only be acquired through experience in order to be able to predict future 

outcomes of certain scenarios since each somatic marker is connected with other 

specific classes of somatic states. One’s somatic markers make the decision process 

easier, for example, one’s somatic markers can signalize “danger” or “go for it” in 

different situations (Damasio, 1994). Additionally, Damasio (1994) proposes that the 

somatic markers are stored and processed in the VMPFC.  

 Normally, our cognitive and emotional processes help us to make a proper 

decision but when our cognitive process can no longer help to make a decision, then, 

our somatic markers become activated and help the person to make a decision. This 

process is believed to occur unconsciously via the brainstem and the ventral striatum, 

but it can also be processes consciously if one engages in a higher cortical cognitive 

process (Damasio, 1994). Damasio also proposes that there is a crucial link between 

emotions, feelings and decision-making, which implies that if one has a defect in 

emotions it will reflect in their decision-making (Damasio, 1994).  What is important 

to note is that, if one’s somatic markers becomes damaged in adulthood then, the 
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somatic markers will no longer be able to function properly again even if they 

functioned properly before one had a damage to the VMPFC or MPFC (Damasio, 

1994).  

The somatic marker hypothesis has been tested through the Iowa Gambling 

task (IGT) (Bechara & Damasio, 2005). The purpose with the IGT is to stimulate real-

life decision-making. In IGT, a person is given a sum of fake money, for instance 

$2000, and the goal is to win as much money as one can and lose as little as possible 

(Bechara & Damasio, 2005). In the IGT, a person is presented with four decks of 

cards: A, B, C and D. The person is instructed to choose a card from one of the decks; 

the decks either give a high reward of money but with a high penalty that will lead to 

an overall loss of money.  Or the card will give a lower reward and a lower penalty, 

which will lead to an overall gain of money (Bechara & Damasio, 2005). 

The point of the IGT is that the subjects specifically do not “find out” which 

decks are good and bad. But rather that they instinctively, without being able to 

explain exactly why, start showing preference for the good and avoiding the bad 

decks except for VMPFC patients who do not learn from their past experiences 

(Bechara & Damasio, 2005). Furthermore, subjects are allowed to draw one card at a 

time from one of the decks or switch between the decks. But they do not know how 

many cards they are allowed to draw from the decks (Bechara & Damasio, 2005).  

If choosing a card from A and B decks, the subjects will win $100. If one 

chooses to draw a card from C and D decks, one will win $50. But the decks can have 

penalty cards (large penalty in A and B and small in C and D) (Damasio & Bechara, 

2005). If subjects only chose to draw cards from the decks A and B, it would lead to 

an overall loss of money, but if they choose to draw cards from the decks C and D it 

would result in an overall gain of money (Bechara & Damasio, 2005).  
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Results of IGT have shown that patients with lesions restricted to the frontal 

cortex, more specifically to the VMPFC tend to draw more cards from the “bad 

decks” compared to the “good decks”.  Their performance did never change, even if 

they repeatedly lost a great deal of money, patients with VMPFC damage continued 

to draw cards from the “bad decks” compared to the good decks. Meanwhile, normal 

participants without any neurological damage made more selections from the good 

decks and choose to avoid the bad decks. (Bechara et al., 1994. For further reading; 

Bechara, Damasio, Tranel & damasio., 1997; Bechara, Tranel & Damasio., 2000; 

Bechara, Tranel., & Damasio, 2001; Bechara & Damasio, 2005).  

Additionally, healthy subjects generated anticipatory skin conductance 

responses (SCRs) when they considered making a risky decision, before they even 

became aware of it (Bechara et al., 2000). SCR measures emotional arousal, sudden 

changes in emotions and sympathetic responses (Bechara et al., 2000).  In contrast, 

VMPFC patients never develop anticipatory SCRs even if some of them realized that 

some of the choices are risky. This finding suggests that normal subjects’ decisions 

are guided by non-conscious preferences before even becoming aware of their 

decision. And without this particular guidance VMPFC patients’ knowledge is not 

enough and that is why they do not learn from their mistakes (Bechara et al., 2000). 

 	  

The Dual Process Theory of Moral Judgments 
	  
	  

The trolley dilemma and footbridge dilemma have created a mystery for moral 

philosopher (Greene et al., 2001). How does it come that it is acceptable to kill one 

person in the trolley dilemma but not in the footbridge dilemma? In theory, both 

dilemmas have the same action and the same outcome. The most salient difference 

between the footbridge and trolley dilemma is that in the trolley dilemma, the action 
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that will save five lives is indirect (when someone is causing harm from a distance 

with non-physical contact) and the action of the footbridge dilemma is direct (when 

someone is causing harm to another with physical contact) (Greene et al., 2001).From 

a psychological view, Greene et al. (2001) suggests that the different response to these 

dilemmas is due to a strong emotional response. The thought of pushing someone 

down from a footbridge towards death produces a stronger emotional response 

compared to just hitting a switch and changing the course of the train (Greene et al., 

2001).  

In an fMRI study, Greene et al. (2001) investigated the emotional engagement 

in moral dilemmas in healthy individuals without any neurological damage. 

Participants were presented with a battery of moral (e.g. is right for a surgeon to steal 

someone’s organs in order to be able to save five lives?) and non-moral dilemmas 

(e.g. if a person should walk or take the bus to work).  The participants’ response time 

was also measured in order to find out how fast they answered if a proposed action 

was right or wrong. After reading through a moral dilemma, the participants had to 

evaluate whether if the proposed action was right or wrong. The fMRI results 

revealed that the medial frontal gyrus, posterior cingulate gyrus and angular gyrus 

bilaterally were strongly activated in the personal moral dilemmas (elicit emotional 

reaction, e.g. footbridge dilemma) compared to the non-moral dilemmas (does not 

elicit an emotional reaction) (Greene et al., 2001).  

The study by Greene et al. (2001) demonstrated that there is a difference in 

emotions when engaging in moral judgments. This difference in emotional response 

could, according to Greene et al. (2001) explain why the majority of us tend to reason 

differently in some moral dilemmas such as the trolley and footbridge dilemma 

(Greene et al., 2001).  Further brain regions such as the dorsolateral prefrontal cortex 
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and the anterior cingulate cortex are suggested to be crucial for solving complex 

moral dilemmas. Greene et al. (2004) demonstrated in their study that utilitarian 

values requires personal moral violations, which are associated with increased activity 

in brain regions related to emotions (such as the limbic system) (Greene et al., 2004).  

Moreover, brain areas such as the frontal and parietal cortex produces greater activity 

in utilitarian judgments (Greene et al., 2004).  

Based on his research on moral judgments (Greene et al., 2001; Greene et al., 

2004), Greene has put forward a dual-process theory of moral judgments. The dual-

process theory states that one’s moral judgments are processed in one of two moral 

systems in the brain referred to as the emotional and rational system (Cushman, 

Young & Greene, 2010; Waldmann, Nagel & Wiegmann, 2011). The rational system 

(i.e. cognitive, conscious) is associated with the dorsolateral prefrontal cortex (the 

dorsolateral prefrontal cortex is involved in cognitive control and reasoning). If moral 

reasoning is processed in the rational system, one’s decision-making and reflections 

will be slow, effortful, precise and utilitarian (Cushman et al., 2010; Waldmann et al., 

2011). For example, pushing the large-sized person down from the bridge is the right 

thing to do because; one would then save five lives, which is a better outcome than 

just saving one.  

When one’s moral reasoning is processed in the emotional system, one’s 

decision and reflections will be fast, unconscious and not thought through. Instead, 

one’s decisions are based on intuition and deontological reasoning (Cushman et al., 

2010; Waldmann et al., 2011). For example, it is not right to push the large sized man 

down from the bridge in order to save five lives. As mentioned before, Greene has 

stated through his experiments (Greene et al., 2001; Greene et al., 2004) that the 
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emotional system can dominate over the rational system as we have seen in the 

comparison between the trolley and footbridge dilemma.  

Greene (2001) states that the reason for why the moral judgments are different 

in the trolley and footbridge dilemma is because the footbridge dilemma provokes 

stronger emotions compared to the trolley dilemma. i.e. the emotional system 

dominates over the rational system in the footbridge dilemma (Cushman et al., 2010; 

Waldmann et al.,2011. For further reading: Greene et al., 2001; Greene et al., 2004). 

The rational and the emotional system can sometimes come in conflict with each 

other and start to compete. When considering what form of moral judgment one 

should make in the footbridge dilemma, most tend to quickly answer that it is not 

acceptable to push the large-sized person down from the footbridge in order to save 

five lives. But if one thinks rationally about the dilemma, pushing the large-sized 

person down from the bridge would be the right thing to do because saving five lives 

is better than just saving one (Cushman et al., 2010; Waldmann et al.,2011). 

           The dual process theory of moral judgments sees the footbridge dilemma as 

problematic because first our emotional system is sending a signal that one should not 

push the large-sized person down from the footbridge because it is wrong. But at the 

same time, one’s rational system starts to send signals that if one does not push the 

large-sized person down from the footbridge, five persons will die which is also 

wrong (Cushman et al., 2010; Waldmann et al., 2011).  Dilemmas such as the trolley 

and footbridge dilemma tend to produce increased activity in the anterior cingulate 

cortex that is linked to response conflict, and when utilitarian judgments are made, the 

anterior regions of the dorsolateral prefrontal cortex becomes more activated 

(Cushman et al., 2010; Waldmann et al., 2011. For further reading: Greene et al., 

2001; Greene et al., 2004).  
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How Ventromedial Prefrontal Cortex Damage Affects Moral Judgments 

in Relation to Harmful Situations 

 
Researchers within the field of moral psychology have investigated how 

VMPC patients make moral judgments in moral dilemmas in relation to harmful 

situations. The studies presented in this section did all compared VMPCF patients’ 

moral judgments with one or two control groups. Ciaramelli et al. (2007) compared 

the VMPFC patients with one control group that included healthy participants without 

any neurological damage. Ciaramelli, Braghittoni & Pellegrino, (2012), Koenigs et al. 

(2007), Thomas, Croft and Tranel, (2012) and Young et al. 2010) choose to compare 

the VMPFC group with participants without any neurological damage and patients 

with brain damage restricted outside the VMPFC. The purpose with comparing 

patients with brain damage restricted outside the VMPFC was to see if other brain 

areas also could affect moral reasoning in relation to harmful situations.  

 A battery of moral dilemmas was presented on a computer screen and after 

each presented dilemma, participants had to evaluate if the proposed action was right 

or wrong. Ciaramelli et al. (2007) and Koenigs et al. (2007) did both investigate how 

VMPFC patients compared to the control groups made their moral judgments in 

harmful situations. The moral dilemmas in both studies were categorized in personal 

and impersonal (does not necessarily have to elicit some form of emotional reaction, 

e.g. trolley dilemma) moral dilemmas. The purpose with the personal dilemmas was 

to elicit moral emotions from the participants. Haidt, (2003) defines moral emotions 

as those emotions “that are linked to the interests and welfare either or society as a 

whole or at least of persons other than the judge or agent” (p. 853).  

Ciaramelli et al. (2007) discovered that the VMPFC patients were much 

quicker to approve a harmful action in personal moral dilemmas compared to the 
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control group. However the VMPFC patients were slower in approving a harmful 

action in impersonal moral dilemmas (the control group had the opposite results). 

Additionally, Ciaramelli et al. (2007) believe that VMPFC patients are fully aware 

that some actions are in conflict with their moral values, but they do not seem to care 

that there is a conflict when they are trying to make a decision. Instead, VMPFC 

patients base their judgments on rational thinking and look more on the outcome that 

the action produces than the intention behind the action. In other words, VMPFC 

patients conclude that saving five lives is better than only saving one. Furthermore, 

Ciaramelli et al. (2007) proposes VMPFC patients might have a selective deficit in 

their moral judgments, especially when it comes to reasoning about what is right and 

wrong in complex situations. It also appears that VMPFC patients’ moral knowledge 

is not enough when they are making a decision about a complex moral dilemma 

(Ciaramelli et al., 2007).  

Moreover, Ciaramelli et al. (2007) believes that the VMPFC is important to 

have intact in order to understand personal moral violations, since it appears that the 

VMPFC has a strong influence on one's moral choice and behavior. Koenigs et al. 

(2007) in turn also found that VMPFC patients act more utilitarian in their moral 

judgments regarding harmful situations. Koenigs et al. (2007) suggests from their 

findings that the VMPFC is important to have intact order to have a normal 

understanding of normal judgments when it comes to right and wrong, and that 

emotions also plays a crucial role when it comes to moral judgments.  

Furthermore, Young et al. (2010) hypothesized that VMPFC patients would 

fail to perceive the emotional meaning of harmful intentions and would, therefore, 

make abnormal moral judgments. Young et al. (2010) asked whether the participants 

thought, for example, that it was morally acceptable for someone to attempt but fail to 
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kill someone, or if it was morally acceptable to accidently kill someone. Young et al. 

(2010) found that the VMPFC group judged attempted harm and accidental harm as 

morally acceptable. The VMPFC group even thought that attempted harm was more 

acceptable than accidental harm compared to the control group that thought that 

neither of the actions were right.  

Young et al. (2010) suggest that the behavior that VMPFC patients exhibited 

in the study may be a result of impaired emotional processing, subserved by the 

VMPFC, meaning that VMPFC patients might not experience the aversive emotions 

that normally arise when observing a person planning to harm another. Furthermore, 

this may be due to a lack of guiding emotional response, which results in that VMPFC 

patients might instead rely on explicit outcome information when formulating their 

moral judgments (Young et al., 2010).  

           Thomas et al., (2011) decided to make further investigation of VMPFC 

patients’ moral judgments in relation to harmful situations. The main purpose of the 

study was the see how VMPFC patients would make a moral judgment if they had to 

choose to either save their own child from being killed or save a group of strangers 

(Thomas et al., 2011). A moral dilemma in the study could, for example, ask if the 

VMPFC patient thought it was right to hit a switch of an incoming train towards 

his/hers own child in order to save a group of strangers (Thomas et al., 2011). 

Moreover, the VMPFC patients and the control groups also made moral judgments 

from another perspective. This means that the participants had to judge if another 

persons' action were right or wrong in a harmful scenario (e.g. is it right for a person 

to hit the switch of an incoming train towards one person and save a group of 

strangers?) (Thomas, et al., 2011).  
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Thomas et al. (2011) found that VMPFC patients do not change their moral 

judgments in any situation, not even if their own children are involved. A VMPFC 

patient would still answer that saving a group of strangers is better than only saving 

one. The only time the VMPFC groups’ results were consistent with the control 

groups were in the other perspective dilemma, were both groups agreed that hitting 

the switch and save five lives was the right thing to do. Thomas et al. (2011) 

concluded that the VMPFC is an important neural substrate to have intact in order to 

be able to make normal moral judgments in harmful situations.  

Furthermore, Ciaramelli et al. (2012) have replicated the results of the studies 

above. Ciaramelli et al. (2012) confirmed that VMPFC patients thought attempted 

harm was more acceptable and accidental harm as less acceptable compared to the 

control groups. This finding has strengthened the role of the VMPFC in moral 

judgments given that the outcome information shaped their moral judgment compared 

to the control groups. The study of Caramelli et al. (2012) also strengthened the 

hypothesis that the VMPFC is crucial for combining outcome and belief information 

during moral reasoning and that the VMPFC might act as a mediator for intention 

understanding.  

All in all, the studies mentioned above have all demonstrated that VMPFC 

patients make utilitarian decisions regardless of personal or impersonal dilemmas, and 

they all seem to agree on that the VMPFC can no longer work as a mediator for the 

understanding of moral judgments when it comes to right and wrong (Ciaramelli, et 

al., 2012; Koenigs et al. 2007; Thomas et al., 2011).   Additionally, it is also 

suggested that VMPFC patients act in a utilitarian manner because their emotional 

processing system is not working properly (Koenigs et al., 2007; Young et al., 2010).  
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 Greene believes that his dual-process theory of moral judgment can explain 

why VMPFC patients act more utilitarian in their moral judgments in relation to 

harmful situations (Greene, 2007). Greene (2007) suggests that VMPFC patients act 

more utilitarian due to lack of emotional responses from their brains (since the 

VMPFC is involved in emotional processing). This means that in healthy individuals 

or patients with brain damage that is restricted outside the VMPFC the emotional 

system can dominate over rational system in some situations (Greene, 2007).  

Thus, if the emotional system in VMPFC patients is impaired then it seems 

that the only working system is the rational system (Greene, 2007). This means that 

when VMPFC patients are trying to make a moral judgment they will always think in 

a rational manner, which is that it is better to save five lives instead of one life 

because saving five lives is a better outcome than only saving one life (Greene, 2007). 

For example, when VMPFC patients are deciding whether to push the large-sized 

person off a footbridge or not, their emotional system is not sending a negative signal 

that is saying that it is wrong. Instead, their rational system is dominating, and says, 

“push the person off the footbridge, it is the right thing to do because saving five lives 

is better than only saving one! “ (Greene, 2007).  

 
Critique Against the Dual-Process Theory of Moral judgments 

	  
	  

The research of Greene et al. (2001) has shown a number of implications and 

has received critique from some researchers in the field of moral psychology. To 

begin with, Borg et al. (2006) have briefly criticized the research of Greene et al., 

(2001) and Greene (2004) for using a more emotional language when describing 

moral or personal dilemmas compared to their non-moral and impersonal dilemmas. 
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 By using a more emotional language when describing a moral scenario does 

according to Borg et al. (2006) affect one’s moral emotions and how a person will 

judge a moral scenario. Borg et al. (2006) further states that the increased activity that 

was observed in the emotional systems in Greene et al. (2001) and Greene et al.’s 

(2004) was due to the emotional language that was used in their studies.  

Furthermore, Borg et al. (2006) states that Greene et al. (2001) and Greene et 

al. (2004) confused their test-subjects when they asked them to judge if a moral 

dilemma as right or wrong. According to Borg et al. (2006) it is not clear what it was 

that guided the participants’ answers in the moral dilemmas. Was their answers based 

on their own values? Or what the society thinks is acceptable? Or was their answers 

based on what is legal? Borg et al. (2006) proposes that researchers should ask 

questions like “is it wrong to…” and “would you…" Instead of asking if it is right or 

wrong to perform the proposed action in a moral dilemma. Borg et al. (2006) states 

that if researchers asks their questions like they have suggested it will hopefully 

reduce the risk for participants to approach the dilemmas with different questions in 

mind.  

The critique from McGuire et al. (2009) is the most widely cited critique 

towards the dual-process theory. McGuire et al. (2009) reanalyzed the results of 

Greene et al.’s (2001) study in order to determine if their results are generalizable to a 

wider population of moral dilemmas.  McGuire et al. (2009) performed an item 

analysis (a set of methods used to evaluate test items), and it revealed that the results 

of Greene et al.’s (2001) study were driven by idiosyncratic item characteristics (a 

special type of item), neither were the results of McGuire et al. (2009) generalizable 

to a wider population of moral dilemmas. When McGuire et al. (2009) removed the 

poorly endorsed items (the dilemmas that they considered the most problematic) from 
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their analysis, they discovered that the difference between the response times became 

non-significant. This indicated that the interaction that Greene et al. (2001) found in 

their study was only driven by an extremely fast response time to the poorly endorsed 

items.  

Moreover, when McGuire et al. (2009) removed the poorly endorsed items, 

they found that personal dilemmas cause longer response time in general and that the 

interaction in the subject analysis that was found by Greene et al. (2001) was only due 

to the poorly endorsed personal dilemmas or personal non-moral dilemmas.  

Furthermore, McGuire et al. (2009) states that it is the fast responses of non-

appropriate answers (answers that are considered wrong e.g. it is right to push the 

large-size person down from the bridge in order to save five lives) that are generating 

the interaction rather than longer response time for answers to personal moral 

dilemmas. The results McGuire et al.’s (2009) item analysis were all non-significant 

which demonstrates that even if the poorly endorsed items are removed, the results of 

Greene et al. (2009) are still not generalizable to a broader population of personal and 

impersonal moral dilemmas. Furthermore, McGuire et al. (2009) also proposes that 

Greene et al.’s (2001) fMRI imaging results should be re-evaluated because the 

patterns of activation may be due to the hedonic values of the stimuli (hedonism: 

pleasure or pain is one's driving force. i.e. it motivates us). 

 

We also note the difficulty in interpreting imaging data, particularly when 

 assumptions of modularity cannot be supported, or when regions of interest

  are poorly selective in function. Both of these concerns apply to the regions of 

 interest here; for example, as noted by Greene et al.  (2001), the function of 

 the ACC is not certain. (McGuire et al., 2009, pp. 579-580).  
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Furthermore, McGuire et al. (2009) criticize Greene et al. (2001) for not using 

matched dilemmas in their different conditions  (assuming that this is because Greene 

et al.’s (2001) dilemmas varied which in turn gave different response time and 

emotional response). This means for example that the outcome of the trolley and 

footbridge dilemmas are similar, but they differ in how the outcome is produced. The 

footbridge dilemma is a physical action and the trolley dilemma is a non-physical 

action (one is not in direct contact with the person that he/she is harming). Since both 

dilemmas are involved in different actions they will in turn produce different 

emotional responses. McGuire et al. (2009) solution to this particular problem is that 

researchers should instead use stimuli that only differ on the variable of interest. 

Additionally, McGuire et al. (2009) suggest that: “Item analyses should also be 

performed, particularly when novel stimuli are being used, to ensure that results are 

generalizable across the supposed populations of moral dilemmas under 

investigation” (p.580).  

Based on their findings, McGuire et al. (2009) criticize the dual process theory 

by stating that there is no reason to believe that certain moral decisions provoke a 

stronger emotional response. Neither is there any reason to assume that emotions are 

processed in qualitative different ways from other dilemmas that do not provoke a 

strong emotional response (McGuire et al., 2009). Furthermore McGuire et al. (2009) 

points out that there is no existing evidence that there exists two competing moral 

systems when people are trying to judge a complex moral dilemma.  

In conclusion, McGuire et al. (2009) states that the dual-process theory of 

moral judgment lack support and that there is no difference in response time between 

utilitarian and deontological judgments in personal moral dilemmas. Therefore, the 
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results of McGuire et al. (2009) challenges Greene’s dual-process theory of moral 

judgments which states that personal moral dilemmas evoke a fast, unconscious, 

autonomic and emotional response (Greene et al., 2001; Greene et al., 2004). Instead 

of a dual-process theory, McGuire et al. (2009) proposes that personal moral 

dilemmas are processed more slowly, thought through and voluntarily. This 

proposition implies that when one is deciding upon an answer to a personal moral 

dilemma, one’s answer has been well though through, meaning that the person has 

thought about both outcomes of the dilemma and voluntarily reached a decision.  

Greene (2009) responds to the critique from McGuire et al. (2009) by stating 

that their critique has two main problems. The first problem is that McGuire et al.’s 

(2009) critique unjustifiably rejects and disregards the empirical research that 

supports the dual-process theory of moral judgment (Greene et al., 2004; Greene et 

al., 2008; Mendez et al., 2005; Valdesolo & Desteno, 2006). These studies that 

support the dual-process theory of moral judgment do, in fact, according to Greene 

(2009), avoid the methodological problem that McGuire et al. (2009) has identified.   

Greene (2009) explains that the problem that McGuire et al. (2009) have 

identified was first brought to his attention in a private communication with Liane 

Young. Young had back then performed a reanalysis on Greene et al.’s (2001) 

response time data. Young’s discovery led Greene and his colleagues to perform a 

cognitive load study (Greene et al., 2008), which had the purpose to create stronger 

evidence for the implication of, controlled cognitive processes in utilitarian moral 

judgment. In this particular study, Greene et al. (2008) decided to focus on “high-

conflict” personal moral dilemmas on test-subjects without any neurological damage. 

High conflict dilemmas are characterized, as difficult dilemmas were one can save 

many others by killing one person as in the footbridge dilemma. Furthermore, the 
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high-conflict dilemmas contained a harmful action that had a clear utilitarian, 

rationale and created a strong conflicting judgment from the test subjects that read the 

ethical dilemmas (Greene et al, 2008).  

Additionally, all test-subjects responded to the dilemmas under a cognitive 

load (a concurrent digit-search task) and also under a control condition (no load, 

meaning that participants did not perform the main and the digit-search task 

simultaneously). Greene et al.’s (2008) results showed that the load did selectively 

interfere with the participants’ utilitarian judgments. This means that the cognitive 

load did not affect the amount of utilitarian answers, but it increased the response time 

utilitarian judgments. The participants’ response time increased, but the response time 

did not have an effect on the response time for the deontological judgments (Greene 

et al. 2008). This indicates that the test-subjects made deontological judgments faster 

under load which means that the cognitive load made it difficult for the rational 

system to give answer but not for the emotional system, which the cognitive load did 

not affect. 

  Greene (2009) states that the response data that they have obtained from their 

study in 2008 indicates what they have tried to demonstrate in their study from 2001 

(Greene et al., 2001). Which is that “Utilitarian judgments depend preferentially on 

controlled cognitive processes (which are susceptible to interference by cognitive 

load)” (p.582). Greene (2009) further states that his cognitive load study (Greene et 

al., 2008) is not dependent on a personal and impersonal distinction since they never 

compared the distinction between personal and impersonal in the study.  Greene 

(2009) marks that the results from his cognitive load study do not depend on the 

results from the low conflict personal dilemmas (when the harm is indirect e.g. hitting 
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a switch and change the direction of the train) that artificially created the response 

time effect in Greene et al., (2001) and Greene et al.’s (2009) study.  

The second problem that Greene raises against McGuire et al.’s (2009) 

critique is that they blend the dual-process theory of moral judgment and the personal 

and impersonal dilemmas into one.  This form of blending has led McGuire et al.’s 

(2009) to mischaracterize their critique towards the dual-process theory, and it is also 

linked to their unjustified dismissal of the more recent evidence that has been put 

forward for supporting the dual-process theory. Greene (2009) states that his dual-

process theory does not imply that the footbridge dilemma creates a stronger 

emotional response than the footbridge dilemma. There can be several reasons for 

why some people tend to see the footbridge dilemma as more personal; for example, it 

could be because it is intentional or because it involves a physical act. With this 

statement, Greene (2009) is trying to say that the even if the personal and impersonal 

distinction is wrong, the dual process can still be right (this also count if the case was 

reversed). 

  Furthermore, McGuire et al. (2009) have their doubts about the personal and 

impersonal distinction, But according Greene (2009) this is only a way of criticizing 

the dual process theory. McGuire et al. (2009) strongest finding is that they 

discovered that there is no response time difference between utilitarian and 

deontological judgments when it comes to high-conflict personal dilemmas. Greene 

(2009) admits that this particular finding is a great challenge for his dual-process 

theory regardless of whether ‘personal is a good way to characterize these dilemmas.  

Moreover, McGuire et al.s (2009) doubts about the personal and impersonal 

distinction should, according to Greene et al. (2009) be seen as a piece of evidence 

and as a critique for the dual-process theory. McGuire et al.’s (2009) strongest finding 
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is that there is no response difference between utilitarian and deontological judgments 

in high-conflict personal dilemmas. Greene (2009) admits that this is a challenge for 

his dual-process theory even if the term personal is a good way to describe these 

dilemmas. However, Greene (2009) states at the same time that the personal and 

impersonal distinction is irrelevant for McGuire et al.’s (2009) critique. He implies 

that, even if the distinction between personal and impersonal moral dilemmas 

perfectly described the essential differences between the two sets of stimuli, and 

identifying exactly those features of the footbridge dilemma and the other dilemmas 

that elicit disapproval, the critique from McGuire et al. (2009) would still according to 

Greene et al., (2009) remain and challenge the dual-process theory.  

Greene (2009) also points that McGuire et al. (2009) has not looked into his 

fMRI data from his study in 2004 (McGuire et al.’s (2004). McGuire et al., (2009) do 

not even question about the observed results in the anterior cingulate cortex. Neither 

do McGuire et al. (2009) write about that Greene et al. (2004) found an increased 

activity in DLPFC when their test-subjects made utilitarian judgments. Furthermore, 

Greene (2009) states that McGuire has rejected two important studies that clearly 

support his dual-process theory of moral judgment (Mendez et al., 2005: Valdesolo & 

Desteno, 2006). The reason for McGuire et al.’s (2009) rejection of Mendez et al., 

(2005) and Valdesolo & Desteno, (2006) is because these two studies only used the 

trolley and footbridge dilemma in their studies and because these two dilemmas have 

a personal and impersonal distinction.  

This particular objection does according to Greene (2009) reflect McGuire et 

al.’s (2009) conflation of the dual-process theory with the personal and impersonal 

distinction. According to Greene et al. (2009) the studies of Mendez et al. (2005) and 

Valdesolo & Desteno, (2006) provide evidence for the dual process theory, and they 
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are independent of the personal and impersonal distinction. In conclusion, Greene 

(2009) agrees with McGuire et al. (2009) that researchers that investigate moral 

judgments should use more controlled stimuli in order to identify how dilemmas and 

action affect people’s moral judgments (replacing the distinction between personal 

and impersonal moral dilemmas with something better). However at the same time, 

Greene (2009) says that the recommendation of using controlled stimuli is not 

necessary in order to verify the dual-process theory.  Meaning that one do not need to 

know precisely how the footbridge and the trolley dilemma differ from each other in 

order to know how they are processed in the brain.  

Moll and de Oliveira-Souza (2007) have also challenged the dual-process 

theory. But their critique is more toward how Greene tries to explain why VMPFC 

patient act more utilitarian in harmful situations. Moll and de Oliveira-Souza (2007) 

state that Greene’s dual-process theory of moral judgments can only be demonstrated 

through a double dissociation. Because a double dissociation will show that a 

selective VMPFC damage increases utilitarian choices. And also that a selective 

dorsolateral prefrontal cortex (DLPFC) or lateral frontopolar cortex (FPC) damage 

leads to emotional choices since utilitarian judgments in complex moral dilemmas 

arises from cognitive control mechanisms based in the DLPFC and non-utilitarian 

judgments raises from emotional medial PFC. 

Moll and de Oliveira-Souza further criticize the dual-process theory by saying 

that the theory does not explain why VMPFC patients are less emotional in moral 

dilemmas regarding harmful intentions but not in other situations. Koenigs and Tranel 

(2007) investigated how VMPFC patients responded to unfair treatment related to 

irrational economic decision-making. This was tested through the Ultimatum game 

were one player proposes to split a sum of money with another player. The player that 
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has been offered to split the money either decides to accept the offer and share the 

money or decline the offer, which means that both players get nothing.  According to 

Koenigs and Tranel (2007), an example of an unfair offer was if the proposer 

suggested sharing $2 dollars and keep $8 and an example of a fair offer would be if 

the proposer suggested sharing $5 and keep $5.  

Result of the study showed that the VMPFC group, like the control groups 

(patients with brain damage restricted outside the VMPFC and subjects without 

neurological damage) accepted offers that were equally divided and declined unfair 

offers. According to Koenigs and Tranel (2007), patients with VMPFC damage reacts 

negatively to the Ultimatum game for the main reason that their emotions such as 

anger, irritation and frustration guides their decision making when they notice that 

they are being treated unfairly.  Based on studies on moral judgments and the 

Ultimatum game, Moll and de Oliveira-Souza (2007) thinks that Greene’s dual-

process theory is no better than a simple dissociation theory (a simple dissociation 

theory proposes that patients with VMPC damage have an overall damage in their 

emotional experience and that is why they make more utilitarian judgments), since 

non of the theories can explain why patients with VMPFC damage make more 

utilitarian decisions compared to individuals without neurological damage and 

patients with brain damage restricted outside the VMPC (Moll & de Oliveira-Souza, 

2007).  

Moll and de Oliveira-Souza (2007) gives no further explanation about the 

simple dissociation theory and what it means that patients with VMPFC damage have 

an overall damage in their emotional experiences. But it can be assumed that a simple 

dissociation theory state that patients with VMPFC damage has an impairment in their 

limbic system (the emotional center in the brain), and this is why they do not become 
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affected by the emotional dilemmas. Moll and de Oliveira-Souza’s (2007) statement 

that a simple dissociation theory is no better than the dual-process theory is a problem 

for Greene for the main reason that a simple dissociation theory practically implies 

what Greene’s dual-process theory is proposing.  The only difference between the two 

theories is that the dual-process theory proposes that patients with VMPFC damage 

make more utilitarian decisions because the rational system is dominating over the 

emotional system. 

According to Moll and de Oliveira Souza (2007), the dual-process theory have 

a lack of support, especially from Koenigs & Tranel (2007) study were they 

discovered that patients with VMPFC damage are able to make decisions based on 

their emotions. Moll and de Oliveira-Souza (2007) argue that the dual-process theory 

does not explain why VMPFC patients can in some situations base their decisions on 

their emotions. Moll and de Oliveira-Souza (2007) suggest that the VMPFC and the 

FPC are essential for experiencing prosocial moral sentiments. And that complex 

feelings emerge through integration (e.g. compassion and guilt) instead of a conflict 

between the emotional and a rational system as the dual-process theory suggests. Moll 

and Oliveira-Souza (2007) proposes that a selective impairment of prosocial moral 

emotions can explain why patients with VMPFC damage make more utilitarian 

judgments in personal moral dilemmas compared to others without neurological 

damage and with brain damage restricted outside the VMPFC. 

Prosocial behavior is defined as a behavior that benefits others and is closely 

related to altruism (Eisenberg, Fabes & Spinrad, 2007). Examples of prosocial 

behaviors are acts such as helping, caring and co-operating with others (Breif & 

Motowidlo, 1986). According to Moll and de Oliveira-Souza (2007), the VMPFC and 

the FPC might be essential in order to experience prosocial emotions (Moll & de 
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Oliveira-Souza, 2007). Additionally, these complex feelings are suggested to appear 

from integration between emotional and cognitive mechanisms, and not through a 

conflict, which Greene proposes (Cushman et al. 2010).  

Moll and de Oliveira-Souza (2007) explains that patients with VMPFC 

damage can no longer achieve a prosocial behavior, but they can still experience 

emotions such as anger, frustration and irritation because brain areas such as the 

medial fronto-limbic networks and the lateral areas of the DLPFC and orbitofrontal 

cortex are still intact (Moll & de Oliveira-Souza, 2007).  In other words, even if 

patients with VMPC damage can no longer feel compassion for others than 

themselves, they can still feel emotions such as anger, frustration and irritation (Moll 

& de Oliveira-Souza, 2007). Moll and de Oliveira-Souza (2007) believes that the 

theory of prosocial emotions explains why patients with VMPFC damage do not react 

emotionally towards personal dilemmas and why they can react towards unfairness 

(Ultimatum game)  

Greene (2007) responds to Moll and de Oliveira-Souza’s (2007) critique by 

stating that only the dual-process theory can predict why patients with VMPFC 

damage make more utilitarian decisions in certain situations. Greene (2007) thinks 

that Moll & de Oliveira-Souza’s (2007) suggestion that those VMPFC patients with 

impairments in the anterior DLPFC should be less utilitarian is interesting, but it does 

not mean according to Greene (2007) that the dual-process theory lack support. After 

all, Greene et al. (2001) has pointed out that the anterior DLPFC regions display an 

increased activity during utilitarian judgments (anterior DLPFC regulates emotional 

responses). Furthermore, Greene (2007) indicates that only the dual-process theory 

can explain why VMPFC patients make more utilitarian judgments compared to 

healthy people (conflict vs. non-conflict).  
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In conclusion, Greene (2007) supports Moll and Oliveira-Souza’s hypothesis 

regarding why VMPFC patients are more utilitarian in a self-serving manner, but 

Moll and Oliveira-Souza’s hypothesis do still not explain why VMPFC patients, 

(Koenigs et al., 2007; Ciaramelli et al., 2007, 2012; Thomas, Croft & Tranel, 2011), 

fronto-temporal dementia patients (Mendez, Anderson & Shapira, 2005) and normal 

subjects (Greene et al., 2001; Greene et al., 2004) tend to make more utilitarian 

decisions even if the judgments are unselfish. 

 
Discussion 

 
How strong has Greene’s dual-process theory become since it was first 

published back in 2001? As Greene himself state, the dual-process theory of moral 

judgments have gained a lot of support from research that has focused on moral 

judgments. But the strongest support comes from the research that has been made on 

VMPFC patients and how they make their moral judgments in relation to harmful 

situations. As this thesis has presented, Greene et al. (2001) state that personal moral 

dilemmas such as the footbridge dilemma tend to provoke a strong emotional 

response from healthy individuals compared to impersonal dilemmas, such as the 

trolley dilemma.  

This observation has been confirmed by various experiments that have been made on 

moral judgments, especially from those studies that have compared how healthy 

individuals without neurological damage and VMPFC patients responds to moral 

dilemmas in relation to harmful situations. (Ciaramelli et al., 2012; Ciaramelli et al., 

2007; Koenigs et al., 2007; Thomas et al., 2010; Young et al., 2010). The presented 

studies above have all confirmed that healthy individuals without any neurological 

damage and patients with a neurological damage restricted outside the VMPFC, did 
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all answer that it was, for example, not right to push the large-sized man down from 

the bridge, but it was right to hit a switch and change the direction of an incoming 

train in order to save five lives. In other words, participants reacted negatively 

towards personal moral dilemmas that elicited a strong emotional response.  

As this thesis has shown, the trolley and footbridge dilemma both proposes 

similar actions (kill one in order to save five lives) and outcomes (in either way, 

someone will die). But despite this, the footbridge dilemma still elicits stronger 

emotional response toward the proposed action compared to the trolley dilemma. 

According to the dual-process theory this is because the emotional system has 

dominated over the rational system.  Despite the strong critique that the dual-process 

theory have received from Borg et al. (2006), McGuire et al. (2009) and Moll and de 

Oliveira-Souza (2007), the dual process theory have gained stronger support since 

researchers within the field of moral psychology/neuroscience started to investigate 

how VMPFC patients make moral judgments in relation to harmful situations. The 

presented studies above have all in some way concluded that VMPFC patients do not 

experience emotions normally (i.e. moral dilemmas cannot elicit a strong emotional 

reaction from VMPFC patients). 

This indicates that the emotional system can no longer dominate over the 

rational system in VMPFC patients, which results in that VMPFC patients’ make 

more utilitarian decisions in relation to harmful situations (Greene et al. 2007). 

Moreover, even though McGuire et al. (2009) found a loophole in Greene et al.’s 

(2001) study it does not mean that the dual-process theory is invalid. McGuire et al. 

(2009) states that since there is no response time difference between utilitarian and 

deontological judgments then, the dual-process theory of moral judgments lacks 

support. But the dual-process theory is not entirely dependent on the response time 
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only. The main point with the dual-process theory is that the emotional system can in 

some situations dominate over the rational system. Even if one’s moral judgments are 

processed more slowly, thought through and voluntarily as McGuire et al. (2009) 

proposes, the dual-process theory can still be valid. This means that, even if one 

thinks slowly, thought through and voluntarily about a personal moral dilemma, one’s 

emotions can still dominate over one’s rational thoughts.   

Consider the trolley dilemma, when most of us (that do not have a VMPFC 

damage) are presented to this dilemma, we tend to immediately think or react to the 

question “ is it right to push the large-sized person down from the footbridge?” The 

feeling inside us is strongly telling that it is wrong, but at the same time, we try to put 

the effort in thinking about why it is wrong and why it could be right to push the 

large-sized person down from the bridge. In theory, the outcome of the footbridge 

dilemma is exactly the same as the trolley dilemma. The only difference is that the 

footbridge dilemma is direct and the trolley dilemma is indirect. But in the footbridge 

dilemma, the emotional system is taking over one’s thinking process by saying that 

“if you decide to push the large-sized person down from the bridge, you will be 

responsible for the persons death. It was your hands that pushed the person down 

from the bridge and you will see how the person falls down from the footbridge and 

die”.   

The action in the footbridge dilemma is in a way positive, since saving five 

lives is better than only saving one, but the person who performs the action must live 

with this decision for the rest of his/hers life. Furthermore, the thought of “ me 

pushing you down from a footbridge” and the physical contact will always dominate 

over one’s rational thoughts. It does not matter how many minutes or hours one 



DUAL-‐PROCESS	  THEORY	  –	  A	  WAY	  OF	  EXPLAINING	  MORAL	  BEHAVIOR	  
	  

	  

39	  

spends on trying to decide upon what to do in the footbridge dilemma. The thought of 

physical contact will in the end dominate over all rational thoughts (for most of us). 

Another reason for why our emotions can dominate over our rational thoughts can be 

because we have been learned since childhood that it is wrong to intentionally harm 

someone else. When trying to decide if it is right to harm someone else directly, one’s 

conscience tells that it is wrong to push the large-sized person down from the bridge 

and that one should not do it.  

Haidt’s (2001) SIM theory can work as a support for the dual-process theory. 

In other words, the SIM theory can also explain how the emotional system can 

dominate over one’s rational system. When hearing the proposed action in the 

footbridge dilemma, one will immediately say, “no it is wrong”, and afterwards, the 

person will put forward arguments that he/she thinks support their answer that it is 

wrong to push the large-sized person down from the bridge. But in the end, all 

arguments will become invalid when one is asked “ why is it right to kill one person 

in the trolley dilemma but not in the footbridge dilemma? Both of the outcomes are 

the same, they only differ in that the footbridge dilemma is direct and the trolley 

dilemma is indirect”. In the end, the person will say that he/she cannot explain, or put 

it in words, it is just not right to push the large-sized person down from the bridge.  

Damasio’s  (2001) somatic marker hypothesis can also work as a support for 

Greene’s dual-process theory, since Damasio (2001) state that if one’s somatic 

markers become damaged then a person will make abnormal decisions, and this is 

exactly what VMPFC patients do when they are making a moral judgments in relation 

to harmful situations. 

 In the end, it does not matter how long we think about a personal moral 

dilemma, or how many rational thoughts we try to use to explain why it is wrong for 
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example to push the large-sized person down from the bridge. The emotional system 

will always dominate over the rational system (for most of us), even if most of us 

know that what we are saying is wrong or a contradiction to what we have answered 

about another dilemma, most of us will still think that it is wrong.  Regarding Moll 

and de Oliveira-Souza’s (2007) proposal that VMPFC patients make more utilitarian 

decision due to a selective impairment of prosocial moral emotions could have been a 

good addition to the dual-process theory, but it faces to many problems. Even if 

VMPFC patients might not feel empathy or compassion and are egocentric when it 

comes to their own welfare, VMPFC patients still seem to care about helping and 

caring for others. When VMPFC patients decide that it is right to kill one person and 

save five lives in the footbridge dilemma shows that they have looked at the bigger 

picture that includes what the best outcome is for all persons involved in the situation, 

and who will benefit from their decision the most.  

Pushing the large-sized person down from the footbridge would be a selfish 

act, but this selfish act will contribute to a larger welfare. However, at the same time, 

why should one person lose its life for the welfare of others? The statement that 

VMPFC patients are egocentric does not add up, Thomas et al. (2012) discovered that 

even if VMPFC patients had to choose to either save their own child or a group of 

strangers, they would choose save the group. If they had chosen to save their own 

child, then it would be seen as an egocentric action since they put their own 

preferences before everything else. But at the same time, it is hard to define what is 

and what is not an egocentric behavior, since all tend to think differently about it. By 

trying to explain why VMPFC patients act more selfish in unfair situations with the 

prosocial behavior theory makes it even more complicated, because parts of it does 

not add up with the behavior that VMPC patients are exhibiting.  
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The next step for researchers within the field of moral psychology should be to 

measure VMPFC patients SCR when they are reading or watching a moral dilemma 

in relation to a harmful scenario in order to see if VMPFC patients react emotionally 

when they read or see the proposed actions of the moral dilemmas. Maybe VMPFC 

patients experience some form of emotional reaction towards the moral dilemmas in 

relation to harmful situations, but the emotional reaction might not enter 

consciousness (i.e. they are not aware of that they are reacting emotionally towards 

the dilemmas). Additionally, it would also be interesting to see how VMPFC patients 

would act if they were the proposers in the Ultimatum game, would they keep 

proposing unfair offers despite being rejected (because they think the more for me, 

the better) such as keeping $8 and giving $ 2 dollars? Alternatively would they 

rethink their proposal and divide it equally in order to win as much money as they 

can, even if it means that the receiver will get the same sum of money.   

 
Conclusion 

 
The aim of this thesis was to investigate how Greene’s dual-process theory 

explains why one’s moral judgment can differ in some moral dilemmas, and why 

patients with VMPFC damage make more utilitarian decisions in harmful situations. 

According to the dual-process theory, one’s emotional system can influence one’s 

decision-making and this is why one’s moral judgments differ in certain situations 

(Greene et al. 2001; Greene et al., 2004; Cushman et al., 2010; Waldmann et al., 

2011). 

Studies on patients with VMPFC damage have demonstrated that VMPFC 

patients make more utilitarian judgments in relation to harmful scenarios (Ciaramelli 

et al., 2007; Ciaramelli et al., 2012; Koenigs et al., 2007; Thomas et al., 2011; Young 
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et al., 2010).  Based on their findings, researchers that are mentioned in this thesis has 

proposed that the VMPFC acts as a mediator for making normal moral judgments in 

relation to harmful situations (Ciaramelli, et al., 2012; Koenigs et al., 2007; Thomas 

et al., 2011). Furthermore, Koenigs et al. (2007) and Young et al. (2010) proposes that 

VMPFC patients emotional processing system is not working properly which is why 

they make more utilitarian decisions in moral dilemmas in relation to harmful 

situations.  

According to the dual-process theory, VMPFC patients make more utilitarian 

judgments in relation to harmful situations because their emotional system has been 

impaired; this means that the only working system is the rational system. In other 

words, the rational system is dominating over the rational system (Greene, 2007).  

Researchers such as Borg et al. (2006), McGuire et al. (2009) and Moll & de Oliveira-

Souza (2007) have rejected and criticized the dual-process theory. They state that they 

theory is incorrect, and is built on false data, and that the theory do not explain why 

VMPFC patients react less emotionally in moral dilemmas but not in other situations.  

Even if the dual-process theory faces a few problems, it does not make the 

theory invalid. The critique against the dual-process theory that has been put forward 

by Borg et al. (2006), McGuire et al., (2009) and Moll and Oliveira-Souza (2007) 

should not be seen as a way of rejecting the theory; instead, it should be seen as a way 

of improving the theory and making it stronger. Greene should take advantage of the 

critique and modify his dual-process theory and say that decisions that happen in the 

emotional system can be fast, unconscious and not thought through, but they can also 

be slow, thought through and conscious. Greene should state that the main point with 

his theory is not how fast or slow one can make moral decisions, instead, he should 
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state that, the emotional system can influence one’s decision making. Which is why 

some people’s moral judgments can differ in certain situations.  

 In conclusion, Greene’s dual-process theory has gained strong support from 

the research that has been made on VMPFC patient. The dual-process theory should 

be accounted as a plausible theory for explaining why our moral judgments differ in 

some situations, and why patients with VMPFC damage make more utilitarian 

judgments.  Greene should consider modifying his dual-process theory in order to 

avoid some of the critique that has been put forward against it. All in all, research 

within the field of moral psychology should measure VMPFC patients SCR when 

they are reading, or watching a clip were the proposed action is illustrated in order to 

see if they do experience some form of emotional reaction.  
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