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Abstract 

The dual-process theory of moral judgment by Joshua Greene has influenced 

much of contemporary research on moral cognition. The dual-process research paradigm can 

be argued to have yielded fruitful results. The results in general often indicate a dichotomy 

between reasoning and emotional mechanisms. These results are interpreted in the existing 

theoretical framework as producing specific differentiations in moral judgment among test 

subjects. The experimental conditions expose subjects to moral dilemmas during functional 

brain scanning. A competitive interaction between dorsolateral prefrontal cortex and 

ventromedial prefrontal cortex has been identified to affect subjects’ response. During more 

recent years, critique aimed at the dual-process theory that falls into three main categories has 

been raised against this paradigm. These problems may have negative effects on the results 

derived from the dual-process paradigm. In this essay I will review problems within the 

framework of the dual-process theory that concern terminology, where concepts tied to 

normative ethics, can be misleading.	  Researchers have also identified methodological 

problems that are proposed to create extraneous emotional variables unaccounted for in the 

dual-process theory.	  I compare results and proposals from initial studies with the critique and 

go through normative issues concerning what ethical conclusions neuroscientific data derived 

from dual-process paradigm could give. My conclusion is that the dual-process theory is a 

functional descriptive theory that needs to redefine its concepts, multiply emotional spectrum 

analysis and divide itself from normative claims. 

 

 

 

Keywords: Utilitarianism, moral judgment, moral psychology, dual-process theory, vmPFC-
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Introduction 

The dilemmas 

 In contemporary research on moral judgment, the use of hypothetical moral 

dilemmas has been widespread throughout research communities. The most describing 

examples are the trolley and the footbridge dilemmas: 

 

A runaway trolley is headed for five people who will be killed if it 

proceeds on its present course. The only way to save them is to hit a switch 

that will turn the trolley onto an alternate set of tracks where it will kill one 

person instead of five. Ought you to turn the trolley in order to save five 

people at the expense of one? ... Now consider a similar problem, the 

footbridge dilemma. As before, a trolley threatens to kill five people. You are 

standing next to a large stranger on a foot- bridge that spans the tracks, in 

between the oncoming trolley and the five people. In this scenario, the only 

way to save the five people is to push this stranger off the bridge, onto the 

tracks below. He will die if you do this, but his body will stop the trolley from 

reaching the others. Ought you to save the five others by pushing this stranger 

to his death? (Greene, Sommerville, Nystrom, Darley, & Cohen, 2001, 

p.2105). 

 

The dilemmas are designed for different experimental conditions, using different 

conflicting feelings to obstruct or confuse the exposed subject to make a judgment. The 

trolley dilemma and the footbridge dilemma are specifically designed to differentiate between 

impersonal, which is when subjects does not encounter a face to face dilemma with the victim 
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and personal, which is where subjects are exposed to dilemmas facing the victim in person 

creating different reaction with similar settings and similar consequences. 

 

The difference 

 Although the consequences of these two dilemmas are the same; there is 

something more repulsive about the footbridge dilemma that makes many people answer that 

going ahead and push the man of the footbridge to save five people is very inappropriate, and 

even preposterous. However pulling the switch to change the direction of the train, although 

the results are the same is not as hard imagining (Greene et al., 2001). This phenomenon 

indicates that something is very different between the two scenarios. This difference has been 

explained in that older primate ancestral mechanisms in our brain activates feelings, which 

competes with more recently, evolved mechanisms for abstract reasoning (Greene & Haidt, 

2002). Before the agricultural expansion humans are believed to have lived in small nomadic 

groups. An important mechanism to protect the group from excessive internal violence 

(Ciaramelli, Muccioli, Làdavas, & Pellegrino, 2007) can be speculated to have evolved 

among larger primates before we separated our ancestral lines from other apes (de Waal, 

2003). This mechanism is what is believed to activate automatically in the brain when 

exposed to personal moral dilemmas. To put it plainly there is an automatic brake in the brain 

for not pushing the bystander from the footbridge, but there is no brake for pulling the switch, 

even though the consequences becomes the same. 

 

The theory in focus 

 Dual-process theory of moral judgment is a theory that proposes that humans 

have two neural systems that compete to reach a moral judgment. The two systems are 

considered to be based on emotional mechanisms and reasoning mechanisms. The 
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emotionally based system is proposed to create repulsive feelings against committing moral 

violations and is considered as a faster, intuitive and more automatic process that is out of 

reach for conscious processing. The reasoning system is proposed to create heavier neural 

workload and is seen as a slower process of conscious calculating of how to reach the best 

outcome for the most number of individuals. These two cognitive processes is by Greene et 

al. (2001) tied to concepts from normative ethics which proposes either duty-ethical 

(deontological) for the emotional mechanisms or consequence-ethical (utilitarianistic) for 

reasoning mechanisms. This cognitive conflict is proposed to create an internal tension when 

people are processing moral judgment (Greene & Haidt, 2002). After using functional 

neuroimaging to investigate emotional engagement in moral judgment Greene et al. (2001) 

proposed the dual-process theory of moral judgment that suggested differences in neural 

activation depending on personal or impersonal moral dilemmas. This theory broke a long-

standing tradition of rationalistic views in moral psychology and found theoretical roots in the 

social intuitionist approach to moral judgment proposed by Haidt (2001). The basic proposal 

of the theory was that when subjects are exposed to personal moral dilemmas, they exhibit a 

higher activation of emotional mechanisms that resides in ventromedial prefrontal cortex 

(vmPFC) to a greater extent, which is the lower part of the brain’s frontal lobe, which 

produces a more intuitive and faster judgment of a no-go. At the opposite a more cognitive 

reasoning mechanism was proposed by Greene et al. (2001) to be activated when subjects 

were exposed to impersonal moral dilemmas, which were suggested to produce a more 

calculating response. This is believed to create heavier neural workload and thus longer 

reaction times, and be placed in dorsolateral prefrontal cortex (dlPFC), which is the upper part 

of the brain’s frontal lobe (Greene et al., 2001). 

 From this initial experiment stems a growing body of literature and further 

research (see Casebeer, 2003; Greene, Nystrom, Engell, Darley, & Cohen, 2004; Ciaramelli et 
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al., 2007; Koenigs et al., 2007). Although a dual-process in the brain has been shown when 

subjects are exposed to hypothetical moral dilemmas in experimental conditions, there are 

terminological and methodological problems that need to be addressed, and examine what 

affects they have brought to the research on moral judgment. Furthermore, there has been a 

use of language that might not have been intended as normative, but there are effects in 

contemporary literature on moral judgment that can be spotted as more prescriptive than 

descriptive. How do these problems affect the empirical and theoretical validity of the dual-

process theory of moral judgment? 

 In the second chapter, I will look at how the nature of morality has been 

described historically, and what turning points has lead to where we stand in today’s 

discourse. In the following chapter three of the original empirical studies will be presented 

followed by a theoretical background in chapter four. In the fifth chapter I have separated 

terminological and methodological problems that we will review. Normative issues will be 

considered in the sixth chapter. In the last chapter, I will discuss more conclusively what 

theoretical validity can be achieved by the dual-process theory of moral judgment, and what 

effects on research and normative ethics a faulty utilitarian framework brings. At last I will 

propose solutions to the problems mentioned above. 

 

Historical turning points in the discourse on the nature of morality 

Antique arguments 

 The origin of theories on the discourse on human morality can be traced back to 

Socrates (470 - 399 B.C.) who created an argument that became an embryo to the social 

contract theory, which is said to be one of the most influential theories of human moral. 

Socrates claimed that by being born in a city with laws and choosing to stay within that 

community, the person makes an implicational agreement to follow the laws of this 
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community. In Plato´s (427 - 347 B.C.) dialogue Republic on the question what justice is, the 

nature of justice is represented as a social contract in that men’s desire is to do injustice to 

others, but at risk of becoming a victim themselves man choose to abide law. The source of 

justice in this argument is man’s fear; as opposed to Socrates whose argument claimed that 

justice is something beyond man with greater value, where the state is morally the most 

fundamental entity (Woodruff, 2014). 

 

State of nature 

In 1651 Thomas Hobbes (1588-1679) published Leviathan where he presented 

his mechanistic theory of human nature, which claimed that humans are complicated organic 

machines responding to the stimuli that the surrounding world produce, in accordance with 

universal law of human nature. From this Hobbes inferred that humans are exclusively self-

interested, but also posit the capability to be instrumentally reasonable (Lloyd & Sreedhar, 

2014). From these premises, he derives that in order to live in a civil society, men ought to be 

willing to submit to authority. The state of nature is explained as purely hypothetical, where 

every man is equal because even the strongest man can be killed in his sleep, there are 

limitless resources, and no power to force men to cooperate, and thus man lives in fear of 

violence in a brutal and lawless world. This leads men to reason for a construction of a social 

contract towards a civil society (Lloyd & Sreedhar, 2014). What follows from this is what 

Hobbes refers to as commodious living, which includes morality, society and politics (Lloyd 

& Sreedhar, 2014). According to Hobbes view humans are by nature primarily driven by 

selfishly motivated goals, and can only be submitted to obedience by fear of returning to state 

of nature and thus risk of death, and state of nature is equal to state of war (Lloyd & Sreedhar, 

2014). 
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However according to John Locke (1632-1704) the state of nature is not a cruel 

state where man is driven by fear. State of nature, where all men are equal, is hypothesized 

not as a state without moral, and as a pre-political state, where man is not governed by civil 

authority or punished for transgressions of law. The state of nature is governed by the laws of 

nature that is given to man from God, which is according to Locke the basis of moral. The 

laws of nature here commands man not to harm others with regards to life, health, liberty or 

possessions. In this view state of nature becomes a peaceful state of liberty, due to the laws of 

nature and where man is free from interference to pursue his interests and goals (Sheridan, 

2014). 

 

Deontology 

The philosopher Immanuel Kant (1704 – 1824) approached moral from the 

deontological view when proposing that rational agents must conform to instrumental 

principles, that it is man’s duty to follow moral law, no matter what consequences (Johnson, 

2014). In contemporary use deontology falls within the domain of normative theories that 

guides and assess our judgement of what we ought to do. It regards which choices are morally 

forbidden, permitted or required and stand in opposite to the consequentialist view (Alexander 

& Moore, 2014). 

 

Utilitarianism 

The opposite utilitarian approach described by Jeremy Bentham (1789) and John 

Stuart Mill (1861) in that morally appropriate behaviour will not cause harm to others, and 

increase happiness (utility), with less concern to what act is performed (Driver, 2014). 

Utilitarianism is the consequentialist normative view that claims dependency on the 

consequences produced by an act. If a person is to behave morally right, the consequences of 
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that person’s act must be considered as maximizing good (Sinnott-Armstrong, 2014). The 

utilitarian and deontological approach have been standing model to conceptualize more recent 

theories on the nature of human moral. 

 

Social intuitionist approach 

 Greene and Haidt (2002) claimed that moral psychology had been focusing on 

reasoning mechanisms, but that findings from research indicated that moral judgement was 

more a matter of intuition and emotions. Kohlberg proposed a six-stage model of the 

development of moral reasoning, which he based on Piaget’s earlier theories (see Greene & 

Haidt, 2002). The theory suggested that looking at problems from multiple perspectives and 

experiencing role taking, and not only by a maturation of the human brain develops morality. 

The six-stage model ignored emotions and had a clear focus on reasoning. Later models of 

evolutionary psychology, and research findings from primatology began to describe morality 

as a set of emotions (Greene & Haidt, 2002). 

 Haidt (2001) proposed an approach to moral judgment with a social intuitive 

model, which contradicted earlier work on moral judgment that had focused on reasoning 

mechanisms. The model suggested a hypothesis based on four reasons that make out the 

foundation to why moral reasoning does not produce moral judgement. The theory stated that 

moral reasoning is only post-hoc explanations that have been produced after a moral 

judgement is reached. 

 

Sociobiological mechanism 

According to de Waal (2003) there are two points of view on the origin of 

human morality: The first view is that morality is a cultural construct and not a part of human 

nature, but behaviour by choice. The other view is that morality grows from our social 
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instincts that we share with other animals. In line with the later view several documented 

cases of brain injury and altered behaviour like the case of Phineas Cage and his damage to 

prefrontal cortices, which led to his altered behaviour (see Damasio, Tranel, & Damasio, 

1990), has inspired researchers to pursue biological investigations on behaviour. Thru time 

definitions, theories and research have become more detailed, much thanks to technological 

achievements in brain imaging techniques. Studies done on patients with autism spectrum 

disorder and psychopaths imply that different social neural mechanism can be selectively 

impaired (Moll, Oliveira-Souza, Bramati, & Grafman, 2002). To ask what human morality is 

made of is nowadays a reasonable research question. Even though there are not likely specific 

moral brain areas, the brain is believed to make use of specific cognitive and emotional 

mechanism when facing moral dilemmas (Greene & Haidt, 2002). 

 

Empirical studies on moral judgment 

First study 

Evolutionary pressure has moulded mechanisms for making quick social 

judgement because our intense social lives required such abilities. According to Greene 

(2003) this moral realism view does not seek to derive an insight into the nature of moral 

truths as a normative ethic theory, but to gain insight into the cognitive processes we use to 

make moral decisions (Greene, 2003). The first fMRI investigations on moral judgement done 

by Greene, et al. (2001) where inspired by the difference in response from subjects exposed to 

either the trolley or the footbridge dilemmas. The question was what makes it morally right to 

switch the lever and kill one person to save five people, but not to push someone to death to 

save five people (Greene et al., 2001). Since the only salient feature differentiating trolley 

dilemmas and footbridge dilemmas was the personal engagement with the victim. Greene et 

al. (2001) proposed that the response difference might be due to neural activation in 
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emotional areas when responding to footbridge dilemmas. The rather impersonal method 

illustrated in the trolley dilemma where the subject has to pull a switch was hypothesised to 

not engage emotional brain areas to the same extent. Further, the researchers predicted longer 

reaction time when a subject’s response was incongruent with the subject’s emotional 

response. 

The investigation used two studies with a battery of 60 practical dilemmas, 

which were divided into moral and non-moral categories. Further sub-division was made on 

the category moral dilemmas, which were divided into personal and impersonal sub-category. 

Each dilemma was assigned with the response choice appropriate or inappropriate for the 

subject to judge while being brain scanned in a functional Magnet Resonance Imaging 

(fMRI). Their analysis identified the difference in activation during the impersonal, personal 

and non-moral condition within-subject effect. Higher activation was detected in medial 

portion of Brodmann Area (BA) 9 and 10 (medial frontal gyrus), BA 31 (posterior cingulate 

gyrus) and BA 39 (angular gyrus, bilateral) during personal moral condition (Greene et al., 

2001). These brain areas had in previous studies that used positron emission tomography 

(PET) imaging techniques been neuroanatomically correlated with emotional response. In 

moral personal condition areas BA 46 (middle frontal gyrus, right), and BA7/40 (parietal 

lobe, bilateral), which are associated with working memory (Cohen et al., 1997) became less 

active when compared to non-moral and moral impersonal conditions.  During emotional 

processing, areas associated with working memory have been shown to be less active in 

comparison to periods of cognitive processing (Raichle, 1998). 

Reaction time data showed that proposed emotional interference delayed 

subject’s response, in moral personal condition when a subject responded what the team 

labelled as “appropriate”. For example: Yes to push the man of the footbridge to stop the 

train, which did not occur in non-moral and impersonal moral condition. What the team 
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labelled as “inappropriate” response for example: No to push the man of the footbridge to 

stop the train, in personal moral dilemmas also showed faster reaction time when compared to 

appropriate response. In the other to conditions inappropriate response showed longer reaction 

time, and thus an opposite trend compared to personal moral condition (Greene et al., 2001). 

The research team renounced all prescriptive claims and made a descriptive 

claim to have found “systematic variations in engagement of emotions in moral judgement” 

(Greene et al., 2001, p. 2107). However, one should bear in mind the significance of labelling 

killing another person to save five as “appropriate” judgement, that it can be interpreted as a 

somewhat prescriptive claim. 

 

Cognitive conflict and control 

Greene, et al. (2004) released a study on cognitive conflict and control in moral 

judgement, speculating that the controversies surrounding utilitarian moral philosophy is a 

reflection of the underlying tension between competing subsystems in the brain. The 

hypothesis was built on evidence from great apes that proposed that our common ancestors 

lived in intense social environments, and that their behaviour was guided by emotions like 

empathy, anger, gratitude, love, joy and a sense of fairness (see de Waal, 2003). Thus the 

difference between personal and impersonal moral dilemmas becomes clarified in an 

evolutionary perspective; the need for impersonal moral mechanisms had no evolutionary 

incitement to develop, but at the same time humans possess a domain-general capacity for 

abstract reasoning which can be supposed to play a role also in moral reasoning. Their 

hypothesis proposed that moral judgement in response to personal violations that were 

familiar to our primate ancestor are guided by socio-emotional activation, while moral 

judgement in impersonal violations have the ability to be more cognitive (Greene et al., 

2004). 
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Earlier finding had shown support for the hypothesis in that when subject where 

exposed to personal moral dilemmas, there was an increase in neural activation in medial 

prefrontal cortex, posterior cingulate/precuneus, and superior temporal sulcus/temporoparietal 

junction, which are areas associated with social and emotional response, while subjects 

exposed to impersonal moral dilemmas exhibited increased neural activation in dorsolateral 

prefrontal cortex, which is associated with abstract reasoning and problem-solving. Moreover 

the reaction time compared when subjects responded appropriate, instead of inappropriate in 

personal moral dilemmas, showed on the average a delayed reaction time, which indicate a 

cognitive conflict (Greene et al., 2001; Greene & Haidt, 2002; Greene et al., 2004). The 

research team describe the cognitive conflict as followed: 

 

According to our theory, personal moral violations elicit 

prepotent, negative social-emotional responses that drive people to deem such 

action inappropriate. Therefore, in order to judge a personal moral violation 

to be appropriate one must overcome a prepotent response… (Greene et al., 

2004, p. 390). 

 

The first test aimed to prove the hypothesis that delayed reaction time was a 

result of cognitive control, with a predicted higher neural activation anterior cingulate cortex 

(aCC), which is an area associated with general cognitive conflict in other tasks as for 

example the Stroop-task (Greene et al., 2004). Further prediction also suggested a higher 

activation in dorsolateral prefrontal cortex (dlPFC) in responses, where reaction time was 

predicted to be delayed compared to less activity in dlPFC. The second test aimed to test the 

proposition that utilitarian judgement in personal moral dilemmas, which are suggested to 

create a violation against social-emotional automatic activation produce an increased 
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activation in dlPFC (Greene et al., 2004). The dilemma types used were those that brought 

balanced tension between cognitive and emotional factors. As an example of a balanced 

tension dilemma is the crying baby dilemma where invading enemy soldiers has standing 

orders to kill every last one of the people in the village you live. You are hiding in a basement 

with the rest of your neighbours, your baby begins to cry and if you do not smother it to 

death, the soldier will certainly find all of you and kill everyone, including your baby. The 

choice becomes: Kill your baby, and save the remaining people, or let the baby scream and let 

everyone die? 

This personal moral dilemma shows high difficulty and subjects tend to take 

longer time to answer, and show no consensus in their moral judgement. The difficulty in 

these types of moral dilemmas is suggested to depend on the negative social-emotional 

response that could be expected from the thought of killing one’s own child in competition 

with the cognitive abstract insight into pre-dispositioned consequences of lives saved or lost. 

The researchers proposed that aCC respond to the internal conflict that appears in these types 

of dilemmas, and that control-related processes in dlPFC tend to favour the cognitive response 

(Greene et al., 2004). The results showed as the previous study higher activity in medial 

prefrontal cortex (BA 9/10); posterior cingulate/precuneus (BA 31/7); bilateral superior 

temporal sulcus (STS)/inferior parietal lobe (BA 39), for personal, as compared to impersonal 

moral judgement (Greene et al., 2004). 

The hypothesis that difficult, in comparison to easy personal moral dilemmas 

also activate brain regions associated with abstract reasoning, cognitive conflict, and 

cognitive control a division was made between personal moral dilemmas into three sub-

categories depending on the normalized reaction time (Greene et al., 2004). The results 

showed that when comparing difficult personal moral dilemmas, a higher neural activation 

was exhibited in dlPFC (BA 10/46), and inferior parietal lobes (BA 40/39), when compared to 
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the easy condition. Further increased activity was also shown in aCC and posterior cingulate 

cortex (BA 23/31) (Greene et al., 2004). 

The second analysis aimed to test the hypothesis that utilitarian personal moral 

judgement activates brain regions associated with more cognitive processes. The researchers 

compared neural activity associated with the utilitarian response, accepting personal moral 

violations for greater good, with neural activity associated with the non-utilitarian 

(deontological) response, prohibiting personal moral violation despite its utilitarian value. In 

making the second analysis, a planned contrast was made using the Region Of Interests (ROI) 

generated by the first analysis. An increased activity was found in comparing utilitarian 

judgement to non-utilitarian judgement in bilateral anterior dlPFC (BA 10), in right inferior 

parietal lobe (BA 40), and in more anterior regions of the posterior cingulate (BA 23/31). In 

addition, a whole brain analysis was made as a supplement, which showed similar activation 

patterns (Greene et al., 2004). 

The study showed a clever way to dichotomize and investigate moral base 

mechanisms and produced valid descriptive data that made way for further research. 

However, the use of language indicates to some extent what the researchers thought to be the 

right or wrong way to judge morally. There are quotes indicating normative thoughts in the 

article: “We hypothesize that these control processes, insofar that they are effective, drive the 

individual to the utilitarian conclusion, that it is appropriate to smother the baby in order to 

save more lives” (Greene et al., 2004, p. 391). The social-emotional mechanisms can be 

interpreted as older ancestral mechanisms that we now need to overcome to reach a higher 

moral ground with a utilitarian judgement as appropriate in our moral development. The very 

mechanism that makes us care about our next is to be overcome for the calculations of the 

greater good. The individuals most predisposed for utilitarian moral judgement has been 

shown to be prison inmates with psychopathy class one diagnosis (see Rosas & Koenigs, 
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2014). The claims of these studies may not be normative, but the interpretation is not in the 

power of the authors to control. Claiming that effective control processes drive a utilitarian 

judgement could or maybe should be turned around to that effective social-emotional 

processes drive a deontological conclusion not to harm others? 

Because psychopaths are somewhat commonly known to have very little interest for the 

greater good, it seems somewhat contradictive with the high prevalence of utilitarian moral 

judgement among psychopaths. 

 

Psychopathy 

Psychopaths are commonly known for their immoral behaviour, the question 

that has intrigued researchers has been if psychopaths are capable of a making normal moral 

judgment (Koenigs, Kruepke, Zeier, & Newman, 2012). Koenigs, Baskin-Sommers, Zeier and 

Newman (2010) conducted a review of evidence investigating the neural correlates of 

psychopathy. Two related lines of research that was excluded in the review where: First the 

neural correlates of antisocial personality traits not limited to, but highly associated with 

psychopathy; the research second line was neuroimaging studies on children and adolescents 

with psychopathic tendencies (Koenigs et al., 2012). Generally neuroimaging studies on 

subjects displaying psychopathy can be divided into two categories, structural imaging studies 

which concentrate on the morphological abnormalities in the brain, and functional imaging 

studies which focuses on assessing brain activity while exposing subjects to specific stimuli 

(Koenigs et al., 2012). Brain abnormalities from structural imaging studies that have been 

associated with psychopathy are: reduced volume of the amygdala, reduced grey matter in 

frontal and temporal cortex, salient especially in the right superior temporal sulcus, increased 

volume in striatum, increased volume of corpus callosum, abnormal shape of hippocampus 

and reduced volume of posterior hippocampus and reduced structural integrity of uncinate 
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fasciculus (Koenigs et al., 2012). The identified structures are essential to social cognition and 

emotion but also to learning and memory. The studies have been criticized to be somewhat 

broad in anatomical grouping, and thus failing to produce reliable, replicated structural 

abnormalities in specific brain areas (Koenigs et al., 2012). 

The tasks used in experimental conditions in functional neuroimaging on 

psychopathy, often uses social and emotional features to reveal differences among subjects 

with psychopathy and normally developed controls. Examples of these tasks are: fear 

conditioning, viewing facial expressions of emotions, moral decision-makings, identification 

or recollection of emotionally salient words, viewing emotionally salient scenes, social co-

operation, anticipation of reward and administration of punishment (Birbaumer et al., 2005; 

Deeley et al, 2006; Glenn, Raine, & Schug, 2009; Gordon, Baird, & End, 2004; Intrator et 

al., 1997; Koenigs et al., 2012). Analyses of these types of studies often focus on emotional 

associated brain region activity. Results from imaging studies show a more widespread 

abnormal activity in all four lobes of the brain of a psychopath, and not only in emotional 

areas. ROIs that has displayed reduced brain activity in studies done on psychopaths are: 

limbic and paralimbic systems including amygdala, hippocampus and parahippocampal gyri, 

anterior and posterior cingulate cortex, ventral striatum and insula. However, reduced activity 

has also been noted in sensory areas like posterior visual cortices and parietal somatosensory 

cortex, and also in motor areas like the cerebellum, and primary motor cortex. Areas where 

increased activity has been shown are: frontal and temporal cortices, nucleus accumbens, 

parietal lobe, occipital lobe, cerebellum, cingulate cortex and amygdala (Birbaumer et al., 

2005; Glenn et al., 2009; Gordon et al., 2004; Intrator et al., 1997; Koenigs et al., 2012). 

Conclusively because these findings display such a widespread abnormal 

activity in the brain of psychopaths, it is difficult to identify and group a specific functional 

domain. However, observations has indicated that the same brain area has been shown to be 
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either hypo or hyperactive, depending on the experimental condition, which indicates that 

abnormal brain activity among psychopaths may be context dependent (Koenigs et al., 2012). 

Psychopaths´ moral judgment has been investigated by Koenigs et al. (2012) 

among incarcerated subjects, which were divided into three groups: High-anxious 

psychopaths, low-anxious psychopaths and non-psychopaths. The subjects were exposed to 

hypothetical moral dilemmas in conditions personal moral dilemmas and impersonal moral 

dilemmas. The study showed that low-anxious psychopaths were significantly more likely to 

endorse personal harm to achieve maximized aggregate welfare, which is the utilitarian 

response. High-anxious psychopaths and non-psychopaths did differ but not significantly 

(Koenigs et al., 2012). The distinction made between low-anxious and high-anxious 

psychopathy was based on a theoretical perspective, that psychopathy in cases of primary sub-

types reflects an innate affective and inhibitory deficit. However in other cases psychopathy 

may originate from an indirect consequence of other temperament related traits involving 

excessive neurotic or emotional anxiety (see Koenigs et al., 2012). Conclusively only primary 

psychopaths were extensively more inclined to endorse personal harm to achieve their goals, 

which might indicate a specific innate socio-emotional deficit, that does not necessarily 

account for all psychopathic subtypes (Koenigs et al., 2012). Another clinical sub-population 

that has been shown to respond with abnormal utilitarian choices to moral dilemmas are 

patients with ventromedial prefrontal cortex (vmPFC) damage, however these patients do not 

necessarily display the same extent of anti-social behaviour in their daily lives as primary 

psychopaths (Koenigs et al., 2012). 
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Prefrontal cortex 

After Greene et al. (2001) had identified medial prefrontal regions, including 

medial prefrontal gyrus and posterior cingulate gyrus, activity increased during subjects 

response to personal moral dilemmas, it was still unclear however these brain regions were 

essential for producing normal moral judgment (Ciaramelli et al., 2007). A clinical sub-

population that has been shown to present high levels of aggressiveness, show little concern 

for social and moral rules and displaying irresponsible behaviour is patients with lesions in 

orbitofrontal (OFC) and ventromedial prefrontal cortex (vmPFC) (Ciaramelli et al., 2007).  

Patients with lesions in vmPFC often display less emotional response and reduced social 

emotions such as guilt, compassion or shame (Anderson, Bechara, Damasio, Tranel, & 

Damasio, 1999).  They also in general display problems with regulating frustration and anger 

in certain circumstances (Koenigs & Tranel, 2007). Despite previously mentioned behavioural 

deficits, declarative knowledge of social norms, logical reasoning and general intelligence are 

preserved (Koenigs & Tranel, 2007). 

Koenigs, Young, Adolph, Tranel, Cushman, Hauser and Damasio (2007) 

conducted an initial study on six subjects with adult-onset focal bilateral vmPFC damage, 

with the intention to test if these types of brain damage affected the outcome response to 

moral dilemmas. The general hypothesis behind the study was that vmPFC-damaged patients 

should respond to personal moral dilemmas with abnormally high frequency of utilitarian 

response, because neurons in the vmPFC are believed to encode emotional values of sensory 

stimuli (Koenigs et al., 2007). The test subjects were divided into three groups: vmPFC-

damaged patients, brain-damaged control and neurologically normal, which were exposed to 

three conditions non-moral dilemmas, impersonal moral dilemmas and personal moral 

dilemmas. Results from the study showed that vmPFC-patients responded with an abnormally 

high frequency of utilitarian response, but only in personal moral dilemmas (Koenigs et al., 
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2007). A closer analysis of the cluster of personal moral scenarios showed that eight of the 

scenarios, where control subjects had responded with almost 100 % agreement were 

categorized as low-conflict scenarios. The thirteen scenarios that remained were categorized 

as high-conflict. In the low-conflict scenarios vmPFC-patients responded not to go ahead with 

the proposed action, in the same way as the control subjects. However in the high-conflict 

scenarios vmPFC-patients endorsed the action, which included harming people to maximize 

aggregate welfare, which was not seen among control subjects. In the low-conflict scenarios, 

vmPFC-patients may rely on explicit moral norms in the absence of emotional reaction, to 

reach a similar outcome as controls (Koenigs et al., 2007). 

Patients with a vmPFC-damage high prevalence of utilitarian response have 

been proposed to originate from the failure to anticipate future emotional, self-focused, long-

term consequences of their choices. Moral dilemmas require subjects to decide what is right 

or wrong in novel situations, during decision-making subjects tend to consider long-term and 

immediate consequences in an attempt to foresee what emotion they would experience. 

Further, it has been proposed that during the process of decision-making signals transporting 

message, about immediate and long-term consequences of choice options would be conveyed 

in two separate interacting systems. Amygdala is suggested to deal with signals and producing 

emotions about immediate consequences, and vmPFC is where emotions about long-term 

consequences are produced (Naqvi, Shiv, & Bechara, 2006; Ciaramelli et al., 2007). Whereas 

healthy subjects exposed to personal moral dilemmas do experience feelings of guilt, regret or 

emotional identification with the victim (Greene & Haidt, 2002) during the process of 

judgment, patients with vmPFC-lesions are not able to experience these socio-emotional 

effects. Healthy subjects experiencing negative emotions in personal moral dilemmas causes a 

repulsive reaction, which makes them more probable to produce a more deontological 

response (Ciaramelli et al., 2007). 
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The dual-process theory 

Theoretical background 

 Dual process theories have been used in several different ways in 

psychology, often to differentiate between automatic, implicit and higher cognitive functions. 

According to De Neys and Glumicic (2008) there are several different dual process theories, 

but the common denominator is that they are theories about human thinking and that the 

theories in general proposes two different human systems for reasoning. The most common 

proposal is that the first system, called a heuristic system will tend to solve problem with prior 

knowledge and beliefs; and that the second system, analytic system is proposed to work on 

logical standards. The heuristic system is suggested to work fast and automatic with small 

amounts of effort, and the analytic system slow due to heavier demands on the internal 

economy (De Neys & Glumicic, 2008). 

 Dual process theories have been used to explain stereotypical judgment, biases 

and disprove the presumed rationality among adults (De Neys & Glumicic, 2008; Barrouillet, 

2011). These theories propose that heuristic and analytic systems can interact with 

consistency and produce fast, simple and correct results. In situations that require more 

elaborate and analytic processing, the prepotent heuristic systems can also bias the reasoning 

by conflict and cue different response. When this occurs, there will be a need to override the 

belief-based response that the heuristic system produced (De Neys & Glumicic, 2008). The 

dual-process theories have described well what the two systems do; however they have not 

included to the full extent how the two systems do it. A crucial point in the case is the conflict 

detection process. The general proposal of dual-process theories is that the output of the 

heuristic system is monitored by the analytic system, and when a conflict with the analytic 

systems knowledge is detected, the analytic system will attempt to override and inhibit the 

prepotent heuristic response. There are however widely different views on how efficient the 
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conflict monitoring is during judgment and reasoning, which creates different 

characterizations of the nature dominant reasoning error (De Neys & Glumicic, 2008). 

 According to Evans (2011) dual-process theories can be divided into two 

categories: parallel-competitive theories that assumes that heuristic and analytic processes can 

work parallel in which both affects the outcome; and default-interventionist theories which 

assumes that heuristic processes produces a default response that may or may not be 

intervened by analytic reasoning. It is somewhat unclear in which of these two categories 

dual-process theory of moral judgment by Greene et al. (2001) fits, however in later material 

Greene (2014) claims that human´s automatic brain mechanism is always on and that there is 

an asymmetrical dependency between these systems. Further Evans (2011) proposes that 

some dual-process theories have been replaced with more evolutionary explanations, which 

can be seen in the proposal that moral thinking is driven by socio-emotional dispositions that 

are inherited from our primate ancestors (Greene & Haidt, 2002). 

 

Framework  

Greene et al. (2001) proposed the dual-process theory as a model describing the 

neural mechanisms of moral judgment. By the use of functional magnetic resonance 

tomography (fMRI) the team exposed participants to different types of moral dilemmas like 

the trolley and footbridge dilemmas, while under functional brain imaging (Greene et al., 

2001). The findings showed that two different neural mechanisms interplayed to reach moral 

judgment: the first was the higher activation of ventromedial prefrontal cortex (vmPFC) in 

emotionally based judgment; and the second was activation more concentrated to the 

dorsolateral prefrontal cortex (dlPFC) when a more calculating response was given (Greene et 

al., 2001). The researchers used a framework of older moral philosophical concepts to capture 

and explain this phenomenon. The concept of utilitarian moral judgment was used to describe 
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the calculating processes of reaching highest benefit for the most number of people. While the 

deontological moral judgment was used to describe the emotional mechanisms that stopped 

subjects from causing direct harm to others (Greene et al., 2009). Healthy subjects showed a 

higher tendency of willingness to act in the trolley dilemma, than in the footbridge dilemma. 

This behavior indicated an additional dichotomy between personal and impersonal moral 

dilemmas, which impacts the subject’s response. Although the consequences become the 

same, normally developed people tend to not wanting to push the bystander to his death 

(Greene & Haidt, 2002). One could propose that people are stopped from saving five lives by 

older residual ancestral mechanisms, and thus not being able to perform what is in line with 

achieving the greater good for the highest number of people. The central tenet of dual-process 

theory is the central tension principle, which proposes that deontological judgments are 

preferentially supported by automatic emotional responses, while consequentialist judgment 

are supported by conscious reasoning and allied process of cognitive control (Greene, 2014). 

 

Critique against the dual-process theory 

Terminological problems 

The terms utilitarian and deontological response used in the dual-process theory 

of moral judgment is inconsistent with their original normative claims in ethics. Test-subjects´ 

response within the paradigm does not indicate that they are more likely to behave in some 

ways that are concurrent with utilitarianistic or deontological ethics. This creates a problem, 

for example when emotionally incapacitated subjects that do not in general care for other 

people respond in a way that indicate highest concern for the greater good (Kahane, Everett, 

Earp, Farias, & Savulescu, 2015). The utilitarian view of morality is the consequence-ethical 

way to reason on how to strive towards maximizing aggregate welfare. When researchers has 

used the dual-process framework for investigating human moral judgment, the utilitarian 
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response in sacrificial moral dilemmas often consist of killing a person to save the life of a 

higher number of people (Greene et al., 2001). The utilitarian response is thus constructed to 

answer for the subjects concern for the greater good when overcoming emotional 

contradictive feelings of not wanting to cause personal harm. However, more recent research 

on moral judgment has produced somewhat contradictive results on what the utilitarian 

response from subjects indicates. 

 Bartels and Pizarro (2011) released an article proposing that antisocial 

personality traits predict utilitarian response. Their study showed that subjects who indicated 

greater endorsement of utilitarian solutions, also scored higher on scales measuring 

psychopathy, Machiavellianism, and life meaninglessness. Further studies conducted on 

convicted inmate subjects diagnosed with psychopathy revealed that they were significantly 

more likely to endorse personal harm, when this would lead to maximize aggregate welfare. 

The psychopaths responded with an abnormally high prevalence of utilitarian response 

(Koenigs et al., 2012). Subjects with damage to vmPFC have also been shown to respond with 

an abnormally high prevalence of utilitarianism (Ciaramelli et al., 2007). 

The moral dilemmas often used like the trolley dilemmas are proposed to be 

designed to create a conflict in judgment between utilitarian and deontological response when 

the subject is forced to choose between saving multiple lives by killing one, or not kill anyone 

and let numerous people die (Greene et al., 2004). However lately the question on the 

conceptualization of utilitarian response, and whether it responds to answer to the concern of 

maximizing the greater good, has been raised (Kahane et al., 2015). The definition of classical 

utilitarianism proposes that we should always strive to maximize aggregate welfare without 

any specific regards to oneself or our close ones, and thus expanding our concern for welfare 

for every being (Sinnott-Armstrong, 2014). The demands that follow from this moral view 

could for example be that we ought to give most of our income the people in need in third 
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world countries, which effects one could expect to see some trace of in the lives of subjects 

who prefers a more utilitarian response when exposed to hypothetical moral dilemmas. A 

relation between these utilitarian judgements in hypothetical dilemmas and a true utilitarian 

impartial concern for the greater good has not been established (Kahane et al., 2015). 

Research has revealed that there are several factors that influence responses in 

investigations on moral judgement as several clinical studies has shown, moral judgement 

response in tests can be sensitive to neurological and psychiatric conditions that affects frontal 

lobe functions (Rosas & Koenigs, 2014). In non-clinical populations performance on moral 

judgement-tests is sensitive to transient psychological influence like positive mood induction 

cognitive load and social stress (Valdesolo & DeSteno, 2006); Greene et al., 2009). 

Personality traits also seem to affect the outcome response in moral judgement-tests (Bartels 

& Pizarro, 2011; Gleichgerrcht & Young, 2013; Wiech, et al., 2013). 

The most common used moral dilemmas make a distinction between as 

previously mentioned utilitarian and deontological response, and further division is made 

between personal and impersonal design of moral dilemmas (Rosas & Koenigs, 2014). To 

describe the difference between personal and impersonal the previously described trolley 

dilemma can stand as model, where in impersonal you pull a lever to switch tracks to kill one 

and save five, whereas in personal design like the footbridge dilemma you have to push a 

living human onto the tracks to save five people. The personally constructed dilemmas are 

supposed to affect emotional repulsive mechanisms against doing harm to others (Greene et 

al., 2004). Affirmative response to personal moral dilemmas has been interpreted as an 

indication of abnormal utilitarian response pattern (Bartels & Pizarro, 2011; Carmon-Perera, 

Verdejo-Garcia, Young, Molina-Frenandez, & Péres-garcia, 2012; Ciaramelli et al., 2007; 

Koenigs et al., 2012). A closer look at the personal moral dilemmas reveals yet another type 
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of difference within that group of scenarios that could be considered to affect the response 

outcome. 

 

Methodological problems 

Kahane et al. (2015) conducted a series of studies on healthy subjects 

investigating the relation between utilitarian judgment response in sacrificial moral dilemmas 

and the subjects concern for the greater good. The studies found that higher prevalence of 

utilitarian judgment was associated with ethical transgression in a business context, sub-

clinical psychopathy, greater endorsement of rational egoism, fewer donations to charity and 

less identification with the concept of humanity. Further investigations showed that there was 

no association between utilitarian judgments in sacrificial moral dilemmas and the subject’s 

intent to assist distant people in need, self-sacrifice or impartiality (Kahane et al., 2015). 

 Studies investigating the dilemmas used in the dual-process framework showed 

that, there were multiple extraneous variables not accounted for that, would be highly likely to 

affect subjects’ judgment. Several of the 24 original scenarios display purely selfish reasons, 

further several of the scenarios has been shown to evoke feelings of anger, guilt and sadness 

which could affect the subject’s response. Only four of the original scenarios displayed pure 

utilitarian reason (Rosas & Koenigs, 2014). Conclusively the most utilitarian subject is the 

one with a severe emotional deficit, who is significantly more likely to commit immoral acts. 

 Koenigs et al. (2007) inspected 21 scenarios with personal design and made a 

sub-division into two categories: The first category was those scenarios that healthy control 

subjects constantly rejected which were labelled low-conflict; the second category confined 

those scenarios that elicited longer reaction time and more non-unanimity in response from 

healthy controls, which were labelled high-conflict. From this further sub-division could be 

made into those scenarios that contained ingredients of harming a guilty victim for 
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maximizing welfare; those that contained the set-up that would lead to the victim will die no 

matter what choice is made, but one choice leads to maximisation of welfare; those scenarios 

that contained a selfish reason, in that maximizing welfare also saves the agent who chose. 

Those type of scenarios could be expected to some degree motivate subject additionally to 

utilitarian considerations (Koenigs et al., 2007). The genuine utilitarian reason was only found 

in three of the scenarios, where the protagonist does not have any additional reason for 

harming a person, and harming another person produce an outcome of welfare maximization 

(Rosas & Koenigs, 2014). Research data from Choe and Min (2011) who conducted a study 

on moral judgement on healthy subjects, where subjects reported their emotions while 

answering the scenarios, which showed an indication that different emotions could influence 

utilitarian judgement in several ways. As expected in scenarios with a guilty victim, the 

subjects often reported feeling anger in a higher degree than usual. Feelings of guilt were 

more often reported when using scenarios containing selfish reasons, and feelings of sadness 

were more frequently reported in scenarios where the victim where was fated to die no matter 

what choice is made (Rosas & Koenigs, 2014). 

These indications can help to draw more accurate conclusions on the 

psychological factors that underlie abnormal utilitarian response from clinical groups like 

psychopaths or vmPFC damaged patients, where it could be expected to find an impaired or 

distorted emotional stimulus-response (Rosas & Koenigs, 2014). Studies have shown that 

criminals with primary psychopathy and patients with vmPFC lesions respond to personal 

moral dilemmas with a higher degree of abnormal utilitarian judgement (Greene & Haidt, 

2002; Rosas & Koenigs, 2014). Both these subject groups can be suggested due to their 

emotional constitution, to not feel sadness when subjected to dilemmas where the victim is 

fated to die, to not experience feelings of guilt when exposed to selfish dilemmas, and 

experiencing more anger in guilty victim dilemmas, they can further be speculated to be more 



REVIEWING THE DUAL-PROCESS THEORY 30 

predisposed to harm others who threaten them or others. This deviation could explain why the 

high frequency of abnormal utilitarian responses does not presuppose that these two clinical 

groups have a higher concern for maximizing welfare (Rosas & Koenigs, 2014). 

Although there is no doubt that Greene and colleagues in their studies on 

neuropsychological mechanisms underpinning moral judgement have revealed a dissociable 

dual process in prefrontal cortices. This contradiction raises the question of some doubt to 

whether the concept of utilitarian response correlates with a genuine utilitarian view; or if it is 

only an indication of a lack of sensitivity to emotional stimuli. Furthermore the finding from 

Rosas and Koenigs (2014) indicate that inconsistencies in scenarios used in different studies 

could substantially affect the outcome. 

Additional recent studies are showing data that begins to paint a rather different 

picture of the psychological mechanisms in utilitarian response in sacrificial scenarios, rather 

than a correlation between the subjects genuine concern for the greater good and their 

utilitarian judgment. A study conducted by Bartels and Pizarro (2011) used personality 

assessment tools and personal moral dilemmas with the likeness of the footbridge dilemma, to 

investigate whether utilitarianism is the appropriate framework to evaluate moral judgement. 

Their conclusion became somewhat contradictive towards the utilitarian framework as a 

preference to subjects concern for the greater good. Data from the study points towards the 

opposite that the use of sacrificial dilemmas in the study fails to distinguish between subjects 

that are motivated to endorse utilitarian moral choice due to underlying emotional deficits, 

and those subjects who actually have a genuine concern for the greater good and believe that 

utilitarianism is what constitutes the best model to achieve this. The study showed that non-

clinical subjects who indicated utilitarian preferences scored higher on measures of 

psychopathy and Machiavellianism, but also found that people who scored high on 

psychopathy scales also were reporting less meaning in life when compared to others (Bartels 
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& Pizarro, 2011). The people who are expected to make the worst moral judgement are those 

who according to the utilitarian framework make the best moral judgements seems somewhat 

contradictive. 

 

Normative considerations 

 Moral judgements are unique to each individual, meaning that 

what you believe to be morally right does not with certainty concur with what other people 

think is morally right, and moral attitudes have a great impact on a person’s identity and 

attitudes, which are accompanied by strong emotions. But moral attitudes, unlike other 

attitudes, often come with a sense that others ought to agree, a sense of normativity (Skitka, 

Bauman, & Sargis, 2005). Without taking a morally relativistic standpoint, this descriptive 

suggestion stresses the importance of parting prescriptive from descriptive. This division 

becomes even more important on matters that causes a sense that other ought to agree.  

Greene et al. (2001) presented the dual-process theory of moral judgment as a 

descriptive theory of neural processes underlying human moral cognition. The research 

paradigm used fictive scenarios that made use of moral dilemmas like the trolley dilemma, 

which made subjects produce judgement in what is categorized as either a utilitarian or a 

deontological response. Utilitarian response can be explained as the reasoning mechanism that 

is correlated with higher neural activity in dorsolateral prefrontal cortex (dlPFC), and 

deontological response as driven by a more automatic emotional mechanism and is correlated 

with higher activity in ventromedial prefrontal cortex (vmPFC) (Greene et al., 2004).  

Recent years there has been an increase in neuropsychological investigations in 

mechanisms underpinning moral judgement, which often make use of the conceptual 

dichotomy between utilitarian response, which is proposed to answer concerning the greater 

good for the highest number of people; and deontological response that is suggested to answer 
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for the moral duty not to harm others (Kahane et al., 2015). This comparison is a strategy that 

theorist use to compare moral judgement with normative ethical standards of utilitarianism, to 

evaluate qualities of moral judgement (Bartels & Pizarro, 2011). The highest moral standard 

by this model is achieved by utilitarian preference by several psychologists, and some even 

consider deontological judgements as cognitive errors (Bartels & Pizarro, 2011). Baron and 

Ritov (2009) stated that deontological principles do not lead to good moral decisions: 

“…decisions made on deontological principles usually lead to results that are not as good as 

the best that could be achieved” (Baron & Ritov, 2009, p. 136). If there are only two 

principles in the model and the deontological is not what constitutes good moral views, the 

utilitarian view has to be what is considered as a more good moral view. Greene et al. (2009) 

compare non-utilitarian intuitive judgements to the tendency to stereotype racial minorities 

(Greene et al., 2009, p. 1145) proposing that non-utilitarian moral judgements are less ideal 

and potentially damaging (in Bartels & Pizarro, 2011). The dual-process paradigm of moral 

judgment has yielded results that display a physical realm of moral decision-making. There is 

no question that there is a dual neural process at play and sometimes in a conflict that affects 

our moral judgment. The data from clinical sub-populations like low-anxiety psychopaths and 

vmPFC-lesion patients (Koenigs et al., 2007; Ciaramelli et al., 2007; Koenigs et al., 2012) 

increases the understanding of the physical reality of the mind, that you cannot even imagine 

feeling that does not exist in your brain. Research that followed (Kahane et al., 2015; Rosas & 

Koenigs, 2014) indicated that we are all wired different, and thus our behavioural output 

sometimes differs. The purpose is not to stigmatize the trait of psychopathy; there is a benign 

flipside to most traits and most certainly to psychopathic traits as well. The question is rather 

a context type and in the right context most people can achieve good things, even those with 

psychopathic traits. The dual-process paradigms initial purpose was to prove that moral 

judgment was not only a reasoning process, but also the response were highly affected by 
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emotions. This has been proven beyond any doubt, but more importantly the neural 

mechanisms behind these socio-emotional mechanisms have been given evolutionary 

explanations and been put in a coherent biological context (Greene & Haidt, 2002; de Waal, 

2003). It is important to clarify that there are not specific moral brain regions and that all 

regions that interplays during moral judgment are also implicated in non-moral functions. 

When summarizing the initial findings indicate that there is a complex interrelationship 

between different sometimes-overlapping components of socio-cognitive and emotional 

mechanisms. What is proposed from this to produce human moral judgment is a variety of 

fine-grained and disparate affective and cognitive processes (Greene & Haidt, 2002). 

 The terminological problems are answered by Greene (2014) in a terminological 

clarification, which claims that the use of deontological and consequentialist concepts are 

“…not entirely consistent with standard philosophical usage…” (Greene, 2014, p. 699). The 

usage of these two concepts is in need of a technical qualifier “characteristically”. The 

judgments that are conceptualized as characteristically deontological are those justified in 

terms of rights and duties and are more difficult to justify by it´s consequences. Those 

judgments that are more naturally justified by impartial cost-benefit analysis are those 

conceptualized as characteristically consequentialistic and are more difficult to explain by 

duties and rights (Greene, 2014). Further proposal claims, that making a deontological or 

consequentialistic judgment to a given case does not by necessity follows that the individual 

commit to a specific normative theory on morality (Greene, 2014). These responses to 

Kahane et al. (2015) critique that utilitarian judgment in sacrificial moral dilemmas does not 

reflect impartial concern for the greater good, gives a reasonable explanation. However, if the 

terms deontological and consequentialistic were changed to only intuitive and calculating the 

problem would certainly diminish. The willingness to present research in a normative 

language should probably, if it were somewhat constrained, be more beneficial to research. 
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 The methodological issues are met by Greene (2014) in a general way that the 

purpose of dual-process theory is not to predict each case perfectly, but to capture the general 

shape of philosophical moral psychology. However according to me it does not capture the 

general shape of philosophical moral psychology when those individuals with least concern 

for a general greater good answer with the most consequentialistic response. 

Methodologically, sacrificial moral dilemmas capture emotional deficits among test subjects, 

which have not so much to do with the general shape of philosophical moral psychology. A 

solution might be to use more reasonable and authentic moral dilemmas that reflect everyday 

life with multiple stimuli. 

 According to Greene (2014) science can advance ethics by revealing internal 

processes of our moral judgment, specifically our intuitive judgments, which can lead to not 

taking them into concern to the same extent. Furthermore Singer (2005) claims that we should 

disregard our older ancestral mechanisms of not harming others, when these are holding us 

back from reaching maximized aggregate welfare to reach a higher morality. These claims are 

by definition normative towards a consequentialist moral view. These normative arguments 

are derived from evidence that human judgment is sometimes sensitive to things like personal 

force and spatial proximity, which Greene decides are not in our interest (Greene, 2014). As 

Singer claimed earlier: “A normative moral theory is an attempt to answer the question “What 

we ought to do?” It is perfectly possible to answer this question by saying: “Ignore all our 

ordinary moral judgment and do what will produce the best consequences” “(Singer, 2005, p. 

345). Further Singer (2005) proposes that there is no point in trying to find moral principles 

that justify the differences in intuitions which different cases produces, and that we should not 

construct a moral theory that matches our moral judgment that stems from evolutionary older 

environments, and thus does not fit contemporary needs. Essentially we are left with either 

disregarding million years of evolutionary moulded brain mechanisms that might have taken 
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part in making humans the most prosperous species on the planet; and letting normative ethics 

become a calculation process. Or we oppose this claim, and thus produce a risk of committing 

a naturalistic fallacy. Strong claims are made against the normative significance of dual-

process paradigm: 

 

Either attempt to derive normative implications from these neuroscientific 

results rely on a shoddy inference, or they appeal to substantive normative 

intuitions (usually about what sort of features are or are not morally relevant) 

that render the neuroscientific results irrelevant to the overall argument. (Berker, 

2009, p.294). 

 

 What is proposed here is that what the neuroimaging results show has no actual 

importance on what we ought to do? To further explain this the dual-process theory paradigm 

found two neural systems working to reach moral judgment, later researchers and 

philosophers proposes that one of these systems are to be discarded and not given any 

normative significance based on what they claimed to be erroneous response (Berker, 2009). 

My interpretation is that these socio-emotional mechanisms are discarded (Greene, 2014; 

Singer, 2005) because they do not work on consistency and logic patterns, further they are 

easily affected in a way that alters judgment (Kahane et al., 2015; Rosas & Koenigs, 2014), 

thus a consequentialistic view on morality can appear attractive. As followed by the moral 

premises proposed by Greene (2014) and Singer (2005) the most moral individual is the one 

with emotional deficits in their neural system, which is able to effortless discard or not 

experience a repulsive emotion towards harming others. Furthermore Greene (2014) argues: 
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An empirically driven normative argument is non-question-begging if 

the normative assumptions it requires are less interesting (i.e., less 

controversial) than its normative conclusion. I am not claiming one can derive 

a moral “ought” from nothing but a scientific “is”. Rather my point is that 

moral psychology matters for ethics, that is “normatively significant.” Moral 

psychology matters, not because it can generate interesting normative 

conclusions all by itself, but because it can play an essential role in generating 

interesting normative conclusions. (Greene, 2014, p. 711). 

 

As I interpret this: One cannot derive normative conclusions from descriptive 

research, unless it is of a secondary nature. However this claim seems somewhat 

contradictory to claim that one cannot derive normatively significant assumptions from dual-

process theory, but the research can play an essential role is much like saying that one derives 

normatively significant conclusions. Where Greene (2014) stands on this question seems 

somewhat unclear. When adding these two claims, one being the proposal that 

consequentialism is how we ought to morally judge, and the research indicating that the 

people most likely to produce consequentialistic judgment are clinical class one psychopaths 

and brain-damaged patients with vmPFC-lesions, the conclusion becomes somewhat bizarre 

and contradictory, when letting the morally incapacitated individuals decide what is morally 

right. Finally Greene (2014) claims that these automatic and intuitive mechanisms do not need 

to be innate, but can be acquired or modified through cultural learning and individual 

experience. This statement together with the suggestion that there are no specific moral brain 

regions makes the dual-process theory paradigm neurobiological findings somewhat unclear. 

Does the nature of human morality come from behaviour by choice thru cultural learning, or 

does it originate from evolutionary older and automatic neural mechanisms? 
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 From the premises of the neuropsychological research done on moral judgment, 

it is easy to assume that the base of morality stands on the biological foundation of the human 

brain. However throughout history the view on the nature of morality seems to have 

fluctuated between types of social contract theory and laws of human nature. The discourse 

on morality appears to possess an inherent pivotal foundation in behaviour by choice, or 

behaviour by nature. Does one view need to exclude the other by necessity, or could it be that 

these two views monitor the same coherent phenomenon from two different analytical levels. 

One could argue that even reasoning towards behaviour by choice needs a biological 

background to work, and that following Libet’s experiment on free will it is unclear where the 

boundaries between free will and predetermined behaviour ends and begin (Blackmore, 

2005). The question becomes if the phenomenon of morality only possesses one nature, or if 

it could possess several natures coherently intertwined and inseparable from each other. 

 To investigate moral judgment is significant for many reasons like clinical 

treatment of deficits that affects moral judgment, and understanding mechanisms that affect 

trial outcomes. It is however of great importance to dichotomize between descriptive research 

and normative claims because knowledge is constantly plastic and changing, and what is true 

today is not necessarily true tomorrow. 
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Conclusion 

 To understand what societal effects within the field of moral psychology made 

the dual-process research paradigm on moral judgment emerge, we need to put the 

philosophical background assumptions in a historical context. The dual-process theory of 

moral judgment by Greene et al. (2001) with intuitive and automatic, biological reactions as 

guiding human morality can be viewed in a historical context as born from the social 

intuitionist approach by Haidt (2001), which in turn can be interpreted as a counter-reaction to 

the widespread idea about morality as purely a human reasoning function. However the idea 

of morality as laws of nature that commands man to do no harm can be traced back to John 

Locke (1632-1704) and Immanuel Kant (1704 – 1824), and was in this aspect not new in any 

way. Support for morality as driven by intuitive mechanisms was found in other fields of 

research like primatology and was no longer limited to the human species (de Waal, 2003). 

Research from the dual-process paradigm presented strong evidence on how the human brain 

handled information in a neural dual-process when subjects were exposed to different moral 

dilemmas of personal and impersonal design (see Greene et al., 2009). Clinical sub-

populations like psychopaths and vmPFC-lesion patients were investigated within the dual-

process paradigm, which exposed neural backgrounds for emotional deficits (Koenigs et al., 

2007; Koenigs et al., 2012). 

The empirical and theoretical status of dual-process theory could from this point 

of view be seen as a strong theory in relation to the progress mentioned above. However when 

examining the terminology used by the dual-process paradigm, questions are raised on how 

the used terminology reflects the original concepts. It becomes obviously evident when 

Bartels and Pizarro (2011) found evidence that individuals with anti-social personality traits 

responded with utilitarian judgment in higher prevalence than normal control subjects, which 

are not likely to show concern for maximizing aggregate welfare. Furthermore, psychopaths 
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and vmPFC-lesion patients were also shown to respond with a significantly higher prevalence 

of utilitarian judgment. These individuals commonly known to care least for the greater good 

were now presenting answers in line with the most concern for the greater good according to 

the dual-process terminology (Koenigs et al., 2012; Koenigs et al., 2007). Further, people who 

were more likely to commit ethical transgressions in a business context, subclinical 

psychopaths, people who showed greater endorsement of rational egoism, and people who 

donate less to charity than average responded with higher prevalence of utilitarian moral 

judgment when responding to the 24 original scenarios used by the dual-process research 

paradigm (Kahane et al., 2015). As utilitarianism (also called the consequentialistic normative 

ethics) originally proposes that maximizing aggregate welfare or that focus for morally right 

action should be to increase greater good in the world, these findings becomes 

terminologically contradictive and methodologically questionable. To lend concepts from 

normative ethics when performing descriptive research can be a slippery slope when the 

control of who reads and recites the published material is out of the authors’ grasp. Results 

can easily be misused and fragments can be pulled out of context to serve a less descriptive 

use. This risk is of course a dilemma for all researchers, but especially for those who lend 

concepts from normative ethics where the risk of directly affecting ethical standard is 

eminent. The response has been given by Greene (2014) that the concepts of 

consequentialistic and deontological are to be interpreted as “characteristically”. However 

Greene (2014) also claims that results of normative interest can be derived from research. 

This claim can be seen as defending a point that one later contradicts. There are existing 

usable concepts within psychology that easily could have been adapted to the dual-process 

paradigm, for example, explicit reasoning to replace consequentialistic judgment, and implicit 

automatic response to replace deontological judgment. The question remains however if the 
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dual-process theory of moral judgment would have been given as much attention if the later 

replied concepts had been adopted from the beginning.  

 The methodological issues brought forward by Rosas and Koenigs 

(2014) when investigating the 24 original scenarios showed that there were multiple reasons 

for subjects to judge in a specific way that had not been accounted for in the initial research 

by Greene et al. (2001), and that only four of the original scenarios displayed pure 

utilitarianistic reasons. Above utilitarianistic reasons among these scenarios pure selfish 

reasons, evoked feelings of guilt, anger and sadness were found to affect the outcome of the 

subjects’ judgment (Rosas & Koenigs, 2014; Choe & Min, 2011). When designing scenarios 

for this type of research one must account for extraneous variables to control the experimental 

conditions. If this is not done properly one can expect to produce data that are faulty or 

misleading. This refinement is not an easy task to undertake; however it does not seem 

impossible to account for and eliminate pure selfish reasons. It could be possible to design 

personal and impersonal scenarios without evoking feeling of guilt, anger or sadness in 

subjects, which are feelings known to affect moral judgment among healthy control subjects. 

The question is how research within the field of moral psychology could look in 

the future? The most important aspect should be to eliminate concepts that belong to 

normative ethics, those concepts are misplaced and misleading within descriptive research 

and do not help progressing the field. When eliminating that terminology, the comparison 

across fields disappear and terminological issues with it. Sterilizing scenarios from extraneous 

variables are difficult but probably necessary for producing clean and reliable data (see Rosas 

& Koenigs, 2014). Further, there are probably more complex activities than a dual-process at 

play in the human brain when performing moral judgment, this process can likely be 

dichotomized and investigated further. To create a higher ecological validity for research on 

moral judgment, more elaborate settings for experimental conditions and new technology 
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might be necessary to adopt. However, according to Rosas and Koenigs (2014) a 

straightforward use of the 24 standard dilemmas could be used to assess more specific 

domains of social-affective processing in a neuropsychological test. 
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