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Abstract  

For millennia, human societies have been dealing with the question of how 

to generate individuals of greater moral characters. As we have become increasingly 

technologically powerful and globalized as a species, our civilization and planet face 

great potential danger in terms of war, climate change, and environmental destruction, 

making the question of moral enhancement perhaps more important than ever. An 

increasing amount of cognitive neuroscientific research relevant for moral 

enhancement have been conducted during the last two decades, and a central debate 

has emerged around whether our traditional tools of moral enhancement (e.g., 

education and meditation) will be sufficient for dealing with the ethical demands of our 

day or whether we should – or need to – replace the old ones with modern alternatives. 

To address this debate, a backgrounding context of the field moral cognitive 

neuroscience and relevant neuroethical concerns was outlined, followed by a review of 

the up-to-date cognitive neuroscientific research relevant for moral enhancement of 

the three perhaps most currently outstanding tools which primary target is social 

emotions (i.e., the socio-affective capacity), including compassion meditation, 

oxytocin and MDMA. The review found that oxytocin primarily strengthens parochial 

altruism (i.e., facilitates prosocial behaviour towards the in-group but discriminatory 

behaviour against outgroups), that compassion meditation facilitates orientation 

towards others who are suffering as well as an increased willingness to help, and that 

MDMA has strong acute prosocial effects but needs to be more thoroughly researched 

for its long-term effects. 

 Keywords: moral enhancement, moral neuroenhancement, moral 

cognitive neuroscience, oxytocin, MDMA, compassion meditation, socio-affective 
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Introduction 

Our species is becoming increasingly globalized and technologically 

advanced. As a result, the actions we take not only have an impact on those around us 

but also beyond our immediate experience, and our civilization face great potential 

dangers in terms of war, climate change and environmental destruction. Thus, the 

question of morality may be more important than ever.   

 From a cognitive neuroscientific perspective, morality can be defined as a 

suite of psychological adaptations (e.g., love, empathy, and aversion) which evolved by 

serving as a tribalistic competitive advantage that equipped otherwise selfish 

individuals to prioritize “us” over “me” and thereby derive the benefits from 

cooperation (Greene, 2013, 2014). In this manner, human morality evolved primarily 

as a means for facilitating tribalism, and thus not as a mechanism for enabling 

universal cooperation. Furthermore, given that human morality evolved to strengthen 

cooperation within groups, it also has the tendency for causing conflicts between 

groups, hence making human beings well adapted for dealing with moral issues 

between “me” and “us” but not between “us” and “them” (Greene, 2013, 2014). 

 Because we are adapted for conflict rather than cooperation between 

tribes, Greene (2013) suggests that we are in need of a “meta-morality”, one which can 

serve to unite groups of different backgrounds and values. Importantly, human 

morality can do things it did not evolve biologically to do, partly – or perhaps primarily 

– in result of our more recently evolved higher-order cognitive functions (Greene, 

2013, 2014). If the opposite was the case (i.e., if we were unable to improve our moral 

functioning), the scientific and philosophical endeavour of moral enhancement would 

not have been worthwhile. Given that it is, however, various philosophical traditions 

concerned with moral enhancement have emerged over the centuries, where some of 

the most influential include virtue ethics, deontology, and utilitarianism (Anscombe, 

1958).       

 The roots of virtue ethics range at least some two thousand years back and 

were among others prescribed by Aristotle and stoic philosophers as Marcus Aurelius 

and holds the base assumption that the moral virtues and acting out thereof are good 

in and of themselves, regardless of outcomes (Annas, 2011). Moreover, the tradition of 

deontology, which has its roots in Immanuel Kant and his Categorical Imperative, 

holds that there is a universal law of moral principles which is right to follow and wrong 

to violate irresectable of the consequences (Anscombe, 1958; Greene, 2013). Hence, 
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deontology can be described as a moral philosophy where “the ends do not justify the 

means”. Finally, utilitarianism emphasises that certain actions or virtues are not good 

or bad in and of themselves, but that it rather is the outcomes (i.e., the consequences) 

which ultimately matter (Mill, 1998; Greene, 2013). Specifically, utilitarianism use the 

currencies of increased happiness and/or decreased suffering and impartiality to 

evaluate the net moral value of particular actions.   

 What is more, an interdisciplinary scientific field has emerged around 

what moral improvement constitutes of and how to properly go for achieving it, 

referred to as moral enhancement. In relation, the subfield moral neuroenhancement 

(MNE), which involves moral enhancement with an emphasis on its relation to the 

brain and nervous system, has been gaining increasing attention from philosophers 

and neuroethicists during recent years (Douglas, 2015), although one can speculate 

about where exactly to draw the line between moral enhancement and MNE. While 

some will argue that only invasive methods – as from pharmacology, brain stimulation, 

and genetics – are to be counted as MNE, others will also include non-invasive 

methods as meditation in so far as a significant emphasis is on how the means relate 

to brain structure and function. This thesis will be dealing with both invasive and non-

invasive methods of moral enhancement and will do so using the overarching term 

cognitive neuroscientific research relevant for moral enhancement. In this way, the 

more specific definition of MNE will be maintained which, as Earp (2018) suggests, is 

important to avoid making the field meaningless by defining it too broadly. 

 Moving on, contemporary scientists and philosophers involved with the 

cognitive neuroscientific research relevant for moral enhancement disagree on what 

means are or will be required for us to guard ourselves towards the potential dangers 

and problems we are facing due to moral deficits. Persson and Savulescu (2013) argue 

that humanity is in an urgent need of an improved moral character, and that traditional 

ways (i.e., non-invasive methods) of moral enhancement are unlikely to be enough but 

that enhancement through invasive tools may be. On the other hand, Zarpentine 

(2013) objects that human moral psychology has been misrepresented by advocates of 

MNE, and that traditional means of moral enhancement have been underestimated 

relative to invasive tools. Zarpentine (2013) therefore suggests that the way for us to 

deal with the problems of moral deficits we face is through the continued use of 

traditional methods and to refine and improve those through an increased 

understanding of moral psychology.    
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 Furthermore, whether or not Zarpentine (2013) is right in that the 

traditional methods will be sufficient, it is unclear to what extent we in fact will be able 

to reliably use invasive methods. Harris (2011) suggests that we stand little chance of 

having access to reliable invasive tools of MNE in the foreseeable future, and that it 

rather is the methods we have been using for millennia which will be useful. Similarly, 

Zarpentine (2013) argues that, due to the complexity of the human brain and moral 

psychology, we will probably not be able to achieve proper moral improvements 

through invasive tools. There have also been objections against the utility of invasive 

methods in that they may undermine our ability to be morally context-dependent and 

flexible, and that they may cause our moral inferences, motives and behaviours to be 

externally imposed rather than achieved through careful reflection, which may impair 

essential human qualities of autonomy and reason (Schaefer, 2015).  

 On the other side of the debate, there are proponents for invasive tools as 

Douglas (2008) who, while accepting that some aspects of morality as Kant’s 

categorical imperative may be too complex, suggests that we indeed will be able to 

reliably influence some significant moral qualities through invasive tools. There are 

also Persson and Savulescu (2016) who argue that proper moral enhancement through 

invasive methods presuppose moral reasoning rather than undermines it, and 

DeGrazia (2014) who explain that we in theory can maintain and even improve moral 

flexibility, autonomy and reasoning through invasive tools, although it remains unclear 

exactly when this will be possible.    

 Moving on, whether it is through non-invasive or invasive methods, our 

social emotions of empathy and compassion (i.e., our socio-affective capacity) and 

behaviours which are motivated therefrom (e.g., displays of trust, cooperation, 

altruism, affiliation, and impartiality) are central to the discussion of moral 

enhancement. In this regard, various interventions have been researched in the field 

of cognitive neuroscience for their potential effect on our socio-affective capacity (i.e., 

for their utility as socio-affective moral enhancers), where the perhaps most salient 

ones are compassion meditation (CM; i.e., a non-invasive practice which involves 

deliberately cultivating benevolent feelings and motivations towards oneself and 

others), oxytocin (OXT; i.e., a neuropeptide associated with trust and affiliation 

administered through intranasal sprays), and MDMA (3,4-

methylenedioxymethamphetamine; Ecstasy).    

 As it relates to the non-invasive practice of CM, a substantial amount of 
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cognitive neuroscientific research has been emerging from The Resource Project lead 

by Tania Singer and colleagues, The Centre of Healthy Minds at the University at 

Wisconsin lead by Richard Davidson and colleagues, and The Centre for Compassion 

and Altruism Research and Education at Stanford University. Furthermore, OXT has 

been commonly referred to as “the love hormone”, “the moral molecule”, or “the 

cuddling chemical” (Greene, 2013; Nave, Camerer, & McCullough, 2015) and has 

among others been outlined by the highly regarded researchers to the field MNE 

Persson and Savulescu (2012) as an invasive tool with great promise for dealing with 

the moral deficits of our species. Finally, MDMA is one of the most popular illicit drugs 

today used worldwide, has a strong mind-altering effect, and is known for facilitating 

prosocial and affiliative feelings and moods as openness, connectedness, trust, and 

euphoria (Müller, Brändle, Liechti, & Borgwardt, 2019). Accordingly, whereas CM is a 

non-invasive socio-affective moral enhancer, OXT can be regarded as a moderately 

invasive one and MDMA as an extremely invasive one.  

Aim and Relevance     

 As mentioned above, there is a current debate around how effective and 

sufficient non-invasive tools of moral enhancement is or can be for dealing with moral 

deficits and the problems we face thereof. On the one hand, there are advocates as 

Schaefer (2015), Zarpentine (2013), and Harris (2011) for non-invasive methods who 

point out the substantial utility of these as well and the limitations of invasive methods. 

On the other hand, proponents for invasive methods as Persson and Savulescu (2016), 

Douglas (2008), and DeGrazia (2014) point out the insufficiency of merely using non-

invasive tools and argue that we indeed will be able to find solutions to the current 

limitations accompanied with using invasive tools. The primary issue of the 

contemporary debate in the field of cognitive neuroscientific research relevant for 

moral enhancement is therefore how effective non-invasive tools are or can be, if it is 

possible to develop reliable and desirable invasive tools in the foreseeable future, and 

if so, when those invasive tools will be available.    

 This issue, with a focus on the socio-affective aspect of moral 

enhancement, is at the heart of what this thesis sets out to address. Given that the issue 

and debate is primarily concerned with the field of moral enhancement on a broader 

scale (i.e., with the question of whether traditional methods might still be prominent 

and worthwhile among emerging modern alternatives, or whether we will be better of 

replacing them), one necessary aspect to investigate is how useful various available 
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non-invasive and invasive tools in fact are or may be in terms of their real-life utility, 

ethical and practical limitations, and future outlooks.  

 Furthermore, with regards to the wide range of alternative non-invasive 

and invasive methods and the various moral qualities one might consider in relation to 

moral enhancement (e.g., courage, loyalty and temperance), it would be very ambitious 

and extensive to take on this issue at larger. Therefore, to establishing a useful degree 

of constraint, this thesis will exclusively focus on tools which primary target is to 

develop our social emotions (i.e., on socio-affective moral enhancers). However, even 

within this frame of reference, there are still a wide range of alternative tools to be dealt 

with. Therefore, to further narrow the scope while also maintaining the ability to 

address the debate at hand, this thesis will focus on the three socio-affective moral 

enhancers which appears to be most salient and of highest concern within the 

contemporary context of cognitive neuroscientific research relevant for moral 

enhancement, including CM, OXT, and MDMA.    

 Further on, a central aspect to the debated of concern is, as above 

mentioned, that of how useful various non-invasive and invasive moral enhancers in 

fact are or might be in terms of real-life applicability. In relation, using various socio-

affective moral enhancers are likely to cause a range of inter-dependent yet distinct 

effects (e.g., willingness to cooperate, trust, altruism and attention orientation). These 

are all relevant effects to consider for establishing a complete understanding of each 

tool’s actual utility. Therefore, rather than to merely focus on a single variable or 

measurement of social emotions like empathic accuracy, this thesis will consider a 

variety of observable effects from using CM, OXT or MDMA in so far as they clearly 

relate to socio-affective alterations.     

 Taking this “broader” approach will inevitably mean sacrificing some 

degree of the ability to go in-depth and make an increasingly thoroughly and detailed 

investigation to address a more constrained research question. However, in this case, 

the broader approach is the preferable one given that the nature of the debate to be 

addressed requests an increased understanding of the real-life applicability for 

relevant non-invasive and invasive methods.   

 Furthermore, there are other strengths to the approach of this thesis as it 

relates to addressing the debate previously outlined. First, it will be evaluating some of 

the most widely considered socio-affective moral enhancers for their utility and 

limitations and by doing so provide insight into how capable we in fact currently are at 
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enhancing social emotions. Second, it will provide guidelines for how, if at at, to most 

properly implement each respective tool to be dealt and thereby with practically 

valuable insight. Third, given that the review will consider one non-invasive (i.e., CM), 

one moderately invasive (i.e., OXT), and one extremely invasive (i.e., MDMA) tool, it 

will, although unable to give a complete representation of non-invasive and invasive 

socio-affective moral enhancers in general, provide a useful hint of how effective non-

invasive and invasive methods might be, at least as we currently know them. 

Accordingly, this thesis might contribute to sorting out the debate of how we most 

properly should proceed with the endeavour of moral enhancement, given that it is 

widely disagreed upon whether traditional methods are still prominent and useful and 

whether we can – and perhaps should – replace them with emerging invasive 

alternatives.      

 In summary, the aim of this thesis is to investigate how effective some of 

the currently predominant non-invasive and invasive tools for socio-affective moral 

enhancement are or can be in terms of utility, ethical and practical limitations, and 

future prospects as it relates to developing social emotions (i.e., empathy and 

compassion) and as indicated by the up-to-date cognitive neuroscientific research. 

These tools include CM, OXT, and MDMA.  

Method and Structure     

 The abovementioned research question will be addressed in terms of a 

literature review. The reason for this is that, as explained in the previous section, the 

scope of the research question is rather wide even though it is constrained to the three 

tools of CM, OXT, and MDMA and distinctively focus on the socio-affective aspect of 

morality. If, in contrast, the thesis would have exclusively set out to investigate one 

single socio-affective variable (e.g., empathic accuracy) or perhaps one single tool, a 

systematic review or meta-analysis would or might have been more appropriate to its 

aim. However, given that this thesis instead will deal with a wider range of inter-related 

yet distinct socio-affective variables (e.g., cooperation, generosity and altruism), a 

literature review appears to be the more appropriate approach. 

 Moreover, the cognitive neuroscientific research which will be referred to 

will primarily consist of experimental studies. These have been selected based on 

numerous criteria which has been followed as indicators for the studies’ quality, 

including their number of participants, the validity, reliability and relevance of 

implemented measurements, the scientific journals in which they have been published 
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and researchers by whom they have been conducted, their study designs, and whether 

they have been double-blind, placebo-controlled and/or have had control groups. 

Furthermore, besides the experimental studies, a few relevant and important scientific 

books have been referred to as well as numerous relevant review articles.  

 These resources have been identified through a searching process on 

Google Scholar, Scopus and Web of Science, primarily within the field of neuroscience. 

The searching process has also involved looking at the web pages of numerus 

researchers or research institutes, among the references of various relevant studies, 

and among lists of subsequent studies which have cited previous ones.  

 What is more, as it relates to the outline of this thesis, it will be useful to 

provide an initial overview of what human morality constitutes of in cognitive 

neuroscientific terms and which neuroethical concerns are relevant to consider for 

moral enhancement purposes. Thereafter, the up-to-date cognitive neuroscientific 

research for each respective method (i.e., CM, OXT and MDMA) will be reviewed and 

then discussed for their utility, ethical and practical limitations, future guidelines and 

societal implications. Finally, some limitations in relation to this thesis will be 

considered followed by a summarizing conclusion.  

Background 

Moral Cognitive Neuroscience    

 During the earlier stages of moral cognitive neuroscience, it was 

conventionally thought that there is a distinct neural mechanism or region in the brain 

devoted to moral judgement (Moll, Eslinger, & Oliveira-Souza, 2001; Hauser, 2006). 

As the field has progressed, however, it has become increasingly clear that the “moral 

brain” pretty much constitutes of the entire brain, and that there is no exclusive neural 

mechanism of morality. Instead, morality appears to be made up of various 

psychological mechanisms which has evolved by allowing us to cooperate effectively 

and derive the benefits thereof. These moral psychological mechanisms are therefore 

unified on a functional level (i.e., in that they serve cooperation between individuals), 

and not because they share some internal mechanism (Greene & Haidt, 2002; 

Parkinson et al., 2011; Young & Dungan, 2012).   

 There are, although this apparent absence of a particular “moral organ” in 

the brain, certain regions and systems in the brain which have been identified as 

essential for enabling what is considered as moral behaviour and judgement. However, 



11 
Socio-Affective Moral Enhancement 

these underlying systems and regions are not exclusively devoted to matters of morality 

but are rather domain-general mechanisms involved in and evolved for solving 

complex problems, which include those of morality (Greene & Haidt, 2002; Parkinson 

et al., 2011; Young & Dungan, 2012).    

 In attempt to understand these psychological mechanisms and their 

neural underpinnings, the brain has been studied in various individual and situational 

contexts in which moral qualities are essential and thereby more easily brought to light. 

This includes studying antisocial personality disorder (APD) and psychopathy (e.g., 

Blair, 2007), how the brain in healthy individuals respond in the face of moral 

violations (e.g., Baumgartner, Fischbacher, Feierabend, Lutz, & Fehr, 2009), moral 

dilemmas (e.g., Greene, Nystrom, Engell, Darley, & Cohen, 2004), and altruism and 

cooperation (e.g., Rilling et al., 2007).   

 Psychopathy and APD are disorders characterized by severe emotional 

deficits. Specifically, although they relate to threatening stimuli in a normal way, their 

response to stressful stimuli (e.g., upset children) is reduced (Blair, Jones, Clark, & 

Smith, 1997). Moreover, the disorders have been associated with abnormalities in 

certain brain regions, including the ventromedial prefrontal cortex (vmPFC) and 

amygdala (Blair, 2007). Damage to the vmPFC, as with the well-known case of Phineas 

Gage, results in emotion-related changes in behaviour and decision-making (Saver & 

Damasio, 1991; Bechara, Tranel, Damasio, & Damasio, 1996), and children whose 

vmPFC gets damaged have a strong tendency for turning into psychopaths as they grow 

up (Grattan & Eslinger, 1992; Anderson, Bechara, Damasio, Tranel, & Damasio, 1999). 

Furthermore, the amygdala and the vmPFC are interconnected structures, and the 

amygdala has partly been recognized for its importance in moral socialization (Oxford, 

Cavell, & Hughes, 2003). Also, the amygdala in psychopaths does not respond to 

fearful faces in the way it usually does in healthy individuals (Marsh et al., 2008), nor 

to moral transgressions (Harenski, Harenski, Shane, & Kiehl, 2010) or decisions which 

involve harmful actions (Glenn, Raine, & Schug, 2009). In addition to the vmPFC and 

amygdala, the default mode network (DMN; i.e., a network with functions of a self-

referential nature; Raichle et al., 2001) has stood out in the study of psychopaths and 

individuals with APD as they display significantly less activity in the DMN during 

emotionally engaging moral judgements (Pujol et al., 2011; Borg & Sinnott-Armstrong, 

2013). Other abnormal brain regions of psychopathy and APD include the insula, 

posterior cingulate cortex, parahippocampal gyrus, and superior temporal gyrus 
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(Kiehl, 2006; Raine & Yang, 2006).    

 Moving on, in the study of healthy brains’ reactions to moral 

transgressions, the overall findings overlap with those from psychopathy and APD. For 

one, both the amygdala and vmPFC has been highlighted as essential brain regions for 

moral judgement and development (Blair, 2007; Decety, Michalska, & Kinzler, 2011). 

What is more, the DMN – and the temporal parietal junction (TPJ) in particular – is 

involved in distinguishing between actions which cause intentional versus accidental 

harm (Koster-Hale, Saxe, Dungan, & Young, 2013), an ability which stops functioning 

if the TPJ is disrupted (Young, Camprodon, Hauser, Pascual-Leone, & Saxe, 2010). 

Also, the insula is involved as a structure which reacts to moral violation with 

heightened activity (Baumgartner et al., 2009).   

 Furthermore, moral dilemmas have been useful in the investigation of the 

moral brain as they put distinct processes in opposition to each other (Cushman & 

Greene, 2012). By studying moral dilemmas, two primary and separate systems of 

moral judgement and decision-making have been identified (Kahneman, 2003; 

Greene, Sommerville, Nystrom, Darley, & Cohen, 2001). Whereas the first system 

constitutes of intuitive emotions, the second system constitutes of controlled cognition. 

The emotional system is predicted by activity in the amygdala and DMN, has been 

associated with deontological judgement (i.e., judgement where “the ends don’t justify 

the means”), and is prone to activate during personal (i.e., emotionally significant) 

dilemmas. The DMN in the emotional system, however, seems to be activated not 

because it reflects emotional engagement per se but rather because personal dilemmas 

are prone to evoke mental imagery, which may be both the reason for and result of the 

emotional engagement (Amit & Greene, 2012). In contrast to the emotional system, the 

system of controlled cognition is predicted by activity in the frontoparietal control 

network – including the dorsolateral prefrontal cortex, has been associated with 

utilitarian/consequential judgement (i.e., calculated judgement for the greatest overall 

benefit), and is activated during impersonal dilemmas or when controlled cognition 

overrides initial emotional responses (Cushman et al., 2011; Greene et al., 2004; 

Greene et al., 2001).      

 Numerous findings have been made which are in accordance with this 

distinction of the two primary systems of moral judgement. For one, certain disorders 

and individual characteristics have been associated with making more frequent 

consequential judgements, including people with frontotemporal dementia (i.e., a 
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disorder characterized by an apparent lack of emotionality; Mendez, Anderson, & 

Shapira, 2005), sociopaths (Koenigs, Kruepke, Zeier, & Newman, 2011), highly stress-

tolerant individuals (Carney & Mason, 2010), people with alexithymia (i.e., a disorder 

characterized by a general unawareness of one’s own emotions; Koven, 2011), and 

individuals with vmPFC damage (Ciaramelli, Muccioli, Làdavas, & di Pellegrino, 

2007). In contrast, people who respond to high-conflict dilemmas (e.g., choosing 

between saving a family member vs. five strangers) with a strong physiological 

response (Cushman & Greene, 2012) and increased amygdala activity (Shenhav & 

Greene, 2014) have a tendency for making more deontological judgements. What is 

more, there are EEG-evidence showing that personal dilemmas evoke activity in the 

vmPFC-region whereas impersonal dilemmas evoke activity in the frontoparietal 

control network-region (Sarlo et al., 2012).    

 The amygdala, fronto-parietal control network, and vmPFC respectively 

fill a primary function in moral judgement and have been dissociated from one another 

(Shenhav & Greene, 2010; Shenhav & Greene, 2014). Whereas the amygdala has been 

primarily associated with deontological judgement, the frontoparietal control network 

has been identified as being more involved in utilitarian judgement. The vmPFC, 

however, is more of an integrator which assigns moral value to and decides between 

the strength of the signals coming from the emotional system and controlled cognition 

system respectively in a given situation (Shenhav & Greene, 2010; Shenhav & Greene, 

2014). This may seem counter-intuitive as damage to the vmPFC results in reduced 

deontological but not utilitarian judgement. However, it makes sense as the amygdala 

apparently is dependent on the vmPFC for its signals to influence behaviour, whereas 

the frontoparietal control network can operate independently of the vmPFC (Shenhav 

& Greene, 2014).     

 Finally, the moral brain has been examined in relation to cooperation and 

altruism. In this regard, the fronto-striatal pathway has been recognized for estimating 

and assigning value to cooperation and altruism (Moll et al., 2006; Rilling et al., 2007). 

Also, the TPJ volume (Morishima, Schunk, Bruhin, Ruff, & Fehr, 2012) and medial 

prefrontal cortex activity (Rilling et al., 2007) – regions which belong to the DMN – 

has been associated with altruistic behaviour. So, too, has the insula, which responds 

to inequality (Hsu, Anen, & Quartz, 2008) and unfairness (Sanfey, Rilling, Aronson, 

Nystrom, & Cohen, 2003), and which relates to behaviours and mental states 

characterized by justice (Dawes et al., 2012). In addition, oxytocin (OXT; i.e., a 
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neuropeptide known for influencing trust, social affiliation and attachment) has been 

associated with moral judgement (De Dreu & Kret, 2016).  

Neuroethics Relevant for Moral Enhancement   

 There is a neuroethical aspect to the issue of cognitive neuroscientific 

research relevant for moral enhancement which is useful to consider for the various 

means of enhancement to be properly framed and understood in a larger context of 

utility and limitations. Accordingly, this section will introduce essential neuroethical 

concerns of moral enhancement, including that of moral reasoning, motivation, and 

autonomy.      

 The aspiration to generate individuals of greater moral characters have 

been central within human societies for millennia. As we have become more 

technologically advanced, new potential means are emerging at our disposal, and we 

find ourselves in a time where part of the contemporary discussion of moral 

enhancement is circling around whether traditional methods (e.g., education, social 

norms and moral reflection) are still prominent and useful, to what extent we should 

– and need to – aspire towards improving or replacing them, and what modern tools 

we are currently able to use in a reliable and desirable manner.   

 When considering new potential tools and improvement of old ones, 

certain features of human morality have been widely agreed upon as essential to both 

protect and enhance. More disagreements start to appear as the discussion turns to a 

more specific level of whether particular proposals of moral neuroenhancers will 

damage and undermine the commonly held essential moral features or not, although 

this more specific debate will not be further dealt with for now. Rather, this section will 

provide a brief outline of some general moral attributes which are conventionally 

accepted within the neuroethical domain as essential to consider when dealing with 

moral enhancement, including that of moral reasoning, motivation and autonomy as 

well as the approaches of direct versus indirect moral enhancement.  

 Moral reasoning consists of intellectual and empirical qualities which 

equips the individual agent to more reliably make better judgements, decisions, and 

conclusions based on an increasingly sophisticated understanding of good and bad or 

right and wrong within a given situation. Harris (2011, 2013) refers to this process as 

involving careful reflection and arguments that are distinct from that of personal taste, 

prejudices, partiality, and arbitrary preferences and does not emerge from personal 

emotional reactions (e.g., impulsive feelings of disgust). Likewise, Greene (2013) 
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defines moral reasoning as the process which enable us to override impulsive 

emotional reactions to instead access “calmer” moral values or emotions. Schaefer and 

Savulescu (2019) also highlight the necessity of logical and empirical competes, 

improved conceptual understand, openness for revision, and bias avoidance for moral 

reasoning.       

 Furthermore, moral motivation has to do with more affective and 

motivational components of morality. Zarpentine (2013) refers to this tendency as 

having the appropriate affective response to a given morally demanding situation. 

Similarly, Douglas (2008) highlights the importance for a moral agent to adopt the 

proper moral motives and for his or her emotions to be aligned with those. DeGrazia 

(2014) also points out the significance of having proper moral motives as well as the 

relationship between character traits and moral motivation. Likewise, Douglas, Earp, 

and Savulescu (2018) and Persson and Savulescu (2016) recognizes the importance for 

moral agents to have motivational and affective responses which are aligned with their 

moral preferences.     

 What is more, the question of human autonomy and freedom has given 

rise to widespread objections against various prospects of moral neuroenhancement. 

Human autonomy and freedom are complex constructs which have been a central topic 

for discussion for centuries, and it is not always straightforward what neuroethicists 

and scientists refer to with these terms. DeGrazia (2014) provides a distinction 

between the concept of autonomy and freedom which may be useful to consider, where 

he explains freedom as being completely independent of outside or inside causal 

influences other than your own will and autonomy as performing intentional actions 

because you prefer doing so and have – or would have – acquired those preferences 

based on careful reflection. The former definition of freedom is highly disagreed upon 

as possible or worth striving for. The latter definition of autonomy is, however, 

generally seen as more plausible and valued (e.g., Bublitz, 2015; Harris, 2011; Persson 

& Savulescu, 2016).      

 Moreover, this concept of autonomy is closely related to what Schaefer 

(2015) refers to as akrasia (i.e., weakness of will) and the importance of self-control to 

counteract that. Douglas et al., (2018) and Zarpentine (2013) has also highlighted the 

significance of self-control in the moral agent, as do Harris (2013), although he refers 

to the concept in terms of personal power. Similarly, Persson and Savulescu (2016) 

address the moral limitations which result from akrasia but emphasise improved moral 
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motivations rather than self-control as a solution.    

 Moving on, besides the three essential features of reasoning, motivation 

and autonomy to moral enhancement, contemporary neuroethicists and scientists 

seem to have come to agree upon a distinction between direct (i.e., enhancement which 

aims at externally imposing specific and predetermined moral inferences) and indirect 

(i.e., enhancement that aims at developing the internal processes and mechanisms 

which generate adequate moral inferences) moral enhancement (Douglas et al., 2018; 

Focquaert & Schermer, 2015; Schaefer, 2015) and that indirect moral enhancement – 

which has also been referred to as agential moral neuroenhancement (Earp, 2018) or 

procedural moral enhancement (Schaefer & Savulescu, 2019) – is preferable to direct 

moral enhancement.      

 There are numerous reasons for this, including that indirect moral 

enhancement facilitates rather than undermines human autonomy and serves to 

develop moral agents that, based on more sophisticated internal mechanisms, are 

increasingly capable of generating situation-based inferences and motivations 

(Douglas et al., 2018; Earp, 2018; Persson & Savulescu, 2016; Schaefer & Savulescu, 

2019; Schaefer, 2015). Furthermore, besides the benefits of indirect moral 

enhancement, there are significant downsides to the approach of direct moral 

enhancement, one of which is that the individual who undergoes direct moral 

enhancement will have his or her ability to generate context-dependent inferences and 

motivations undermined and thus tilt towards being morally predetermined and 

inflexible (Douglas et al., 2018; Earp, 2018; Persson & Savulescu, 2016; Schaefer & 

Savulescu, 2019; Schaefer, 2015). Also, direct moral enhancement poses a threat to the 

progress and refinement of moral systems as it will decrease individual variability, 

disagreement and discourse – which are necessary components to avoid moral 

stagnation and datedness (Schaefer, 2015).  

Tools of Socio-Affective Moral Enhancement 

Compassion Meditation    

 In relation to cognitive neuroscientific research relevant for moral 

enhancement through meditation, three distinct psychological mechanisms have been 

identified as improvable targets (Kanske, Böckler, Trautwein, & Singer, 2015; Tusche, 

Böckler, Kanske, Trautwein, & Singer, 2016; Valk et al., 2017). These consist of a 

mechanism for socio-affectivity (i.e., empathy and compassion), socio-cognition (i.e., 
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theory of mind and perspective taking) and attention reorientation. What is more, their 

neural underpinnings have been functionally dissociated and include the insula for the 

socio-affective-, the temporal parietal junction for the socio-cognitive-, and the 

posterior superior cingulate cortex for the attention reorientation mechanism (Kanske 

et al., 2015; Tusche et al., 2016; Valk et al., 2017). The primary focus in this section will 

be, as the title infers, on the socio-affective mechanism and the primary associated 

meditation technique (i.e., compassion meditation; CM).   

 What is more, as accumulating evidence are indicating, the socio-affective 

mechanism can be further divided into empathy and compassion which, although 

similar and overlapping, count for differing functions and networks (Singer & 

Klimecki, 2014; Bloom, 2017). Specifically, empathy can be described as sharing the 

emotional state with someone else, often involves a blurring of the self-other 

distinction, and has been associated with the anterior insular (AI) and anterior 

cingulate cortex (ACC). Compassion, on the other hand, is characterized by resonating 

with the emotional state of another while maintaining the self-other distinction and 

can therefore be described as feeling for someone. Importantly, compassion is also 

often coupled with feelings of care and warmth, the motivation to support, and 

responding to suffering with positive affect as opposed to empathic distress (Goetz, 

Keltner, & Simon-Thomas., 2010) and has been related to areas which are associated 

with reward- and affiliation processes, including the medial orbitofrontal cortex 

(mOFC), ventral striatum, globus pallidus, putamen, nucleus accumbens, ventral 

tegmental area and subgenual anterior cingulate cortex (Singer & Klimecki, 2014; 

Bloom, 2017; Preckel, Kanske, & Singer, 2018) 

The Practice    

 CM is a mental practice which has been developed and implemented 

within various traditions as a means for developing peoples’ social emotions and 

altruistic motivations and to counteract self-centred tendencies (Lutz, Brefczynski-

Lewis, Johnstone, & Davidson, 2008). During the last decade, a substantial amount of 

cognitive neuroscientific research has been investigating the effects of CM and the 

closely related and primarily identical practice of loving-kindness meditation (LKM). 

As CM and LKM are highly similar and frequently referred to as synonymous, they are 

both addressed as CM in this thesis.    

 Moreover, the practice of CM involves a deliberate cultivation of accepting, 

benevolent, and warm feelings and motivations towards oneself and others. This 
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usually involves initially getting in touch with something easily associated with such 

feelings and motivations (e.g., a beloved other, a pet or a safe place), followed by 

intentionally extending the feelings and motivations to include an increasing amount 

of beings – generally in the sequence of oneself, a close other, a neutral other, a difficult 

other, and finally to all beings everywhere. Moreover, the practice also often involves 

rehearsing phrases like “may you be happy” or “may you be free from suffering” as a 

way of generating and stabilizing the intended feelings and motivations. It might also 

include paying attention to the heart region or bodily feelings of warmth or visualizing 

how the intended feelings and motivations expand outwards (e.g., in the form of light 

extending from the practitioner’s heart to the heart of others; Singer & Engert, 2018; 

Weng, Lapate, Stodola, Rogers, & Davidson., 2018) 

 Furthermore, some of the reviewed studies (i.e., Böckler, Tusche, Schmidt, 

& Singer., 2018; Engen, Bernhardt, Skottnik, Ricard, & Singer., 2018; Engert, Kok, 

Papassotiriou, Chrousos, & Singer, 2017; Valk et al., 2017) have combined CM with a 

practice referred to as affect dyads, which is conducted in pairs of two where one 

partner shares emotional experiences, both difficult and gratifying, while the other 

partner practice empathic listening.  

Evidential Findings     

 One of the aspects which has been studied in relation to practicing CM is 

attentional orientation to and emotional processing of social cues. In this respect, one 

study found that participants responded to stimuli of social distress with decreased 

amygdala activity when being in a non-meditative state following eight weeks of CM-

training (Desbordes et al., 2012). Furthermore, this effect correlated with reported 

amount of practicing hours, and, as the amygdala has been associated with emotional 

processing and related attention orientation (Davis & Whalen, 2001; Phelps, 2006), 

may indicate that CM facilitates the salience (i.e., emotional processing of and 

attention reorientation towards) for such cues. Similarly, Weng et al., (2018) found 

that participants who practiced CM subsequently payed increasing visual attention 

towards people in suffering, also suggesting that CM orients practitioners towards 

social cues of distress.     

 Furthermore, numerous studies have investigated how CM might 

influence the affective response to encounters with various social cues. In this regard, 

some studies have measured the subjective and neural response to simulations of high- 

and low-stress social situations following a one-day CM-course (Klimecki, Leiberg, 
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Lamm, & Singer, 2012; Klimecki, Leiberg, Ricard, & Singer, 2013). Pre-training, 

participants were found to respond with increased negative emotions and activity in 

the AI and ACC (i.e., a network for empathic distress) to the high-stress social 

situations. Post-training, however, whereas they responded with reduced negative 

emotions and activity in the AI and ACC, they responded with increased positive 

emotions and activity in the mOFC, pallidum, putamen, VTA, and striatum (i.e., 

regions associated with reward- and affiliation processing; Klimecki et al., 2012, 2013).

 Other findings of functional activity and plasticity-induced structural 

changes (i.e., brain structure alterations resulting from experience and learning) 

suggest that CM might enhance the ability for endogenous regulation and generation 

of social emotions and motivations. For one, the supramarginal gyrus (SMG; i.e., a 

region associated with emotion regulation) has been found to be increasingly active 

during CM (Klimecki et al., 2013) and to undergo cortical thickening following a three-

month CM-program (Valk et al., 2017). Besides the SMG, Valk et al., (2017) observed 

plasticity-induced cortical thickening in insular cortices (i.e., regions associated with 

social emotions and integrating interoceptive and emotional signals into feeling states) 

and the dlPFC (i.e., a region with implications for emotion regulation and controlled 

cognition). The dlPFC has also been found as increasingly active in relation to 

facilitated altruistic behaviour following a short CM-program (Weng et al., 2013).  

 Similar to Valk et al., (2017), Engen et al., (2018) found thicker insular 

cortices and the ventrolateral prefrontal cortex (vlPFC), including the IFG, in expert 

CM practitioners (i.e., with more than 40.000 hours of practice) as compared to CM-

novices. The IFG has been related to endogenous emotion generation and regulation 

(Engen, Kanske, & Singer, 2016; Engen & Singer, 2015) and empathic understanding 

(Baron-Cohen et al., 1999, 2006). Also, the cortical thickening found in the SMG, 

frontopolar and insular cortices overlapped with functional activity, indicating their 

implications for CM and its seeming implications for generating, regulating and 

stabilizing social emotions.       

 Furthermore, CM has been found to increase empathic understanding 

along with activity in the dorsomedial prefrontal cortex (dmPFC) and the IFG 

(Mascaro, Rilling, Tenzin Negi, & Raison., 2012). Interestingly, the dmPFC has been 

suggested to be important for the ability of mentalizing, particularly in relation to 

strangers, which might imply that CM can increase practitioners’ tendency for taking 

the perspective of unfamiliar others (Frith & Frith, 2006; Lieberman, 2007).
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 Other findings indicate that CM-practitioners respond with reduced stress 

to high-stress social situations, partly in terms of 36 percent decrease in experienced 

stress and 32 percent decrease in hypothalamic-adrenal axis cortisol release (Engert et 

al., 2017). Similarly, Weng et al., (2018) found decreased activity in the right dorsal 

amygdala when paying visual attention to suffering others, a region involved with 

arousal processing of social stimuli (Davis, Johnstone, Mazzulla, Oler, & Whalen., 

2009) and to which the centromedial nucleus of the amygdala, which directly signals 

to brain areas that mediate the sympathetic stress response, might be part of (Davis & 

Whalen, 2001; Phelps & LeDoux., 2005). These findings seem to indicate that CM 

allows for relating to otherwise stressful social situations with calm and equanimity 

and might have relevant implications given that physiological and subjective stress 

correlate with the extent to which the system of intuitive affect versus controlled 

cognition are relied upon when making moral judgements (Carney & Mason, 2010; 

Cushman & Greene, 2012).     

 Finally, CM has been found to facilitate improvements on multiple 

measures of altruistic and prosocial behaviour (Böckler et al., 2018; Condon, 

Desbordes, Miller, & DeSteno., 2013; Leiberg, Klimecki, & Singer., 2011; Weng et al., 

2013). Weng et al., (2013) found that short-term compassion training increased 

altruistic behaviour along with increased activity in the inferior parietal cortex, dlPFC, 

and in the connectivity between the dlPFC and nucleus accumbens, indicating 

alterations in neural systems associated with social cognition, emotion regulation, and 

reward processing. What is more, Valk et al., (2017) found improved scores of 

behavioural compassion which correlated with cortical thickening in insular cortices 

following three months of CM. Another recent study found increased altruistically 

motivated behaviour (i.e., behaviour aimed at improving the well-being of others even 

at a cost to oneself) on multiple measures, including spontaneous helping, generosity 

and trust, donations, and impartiality in prosocial decision making (Böckler et al., 

2018).    

Oxytocin       

 Oxytocin (OXT) is a hypothalamic neuropeptide which has been studied 

in relation to moral decision-making and behaviour and been associated with prosocial 

tendencies as trust, empathy, affiliative bonding, and reciprocated cooperation. In 

relation, intranasally administered OXT (InOXT) has been widely recognized within 

the field of moral neuroenhancement as a potential tool (Douglas et al., 2018), often as 
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a promising one (e.g., Persson & Savulescu, 2012). However, the underlying evidence 

in this regard are rather inconsistent and contradictory in the current state of affairs. 

Accordingly, the contemporary cognitive neuroscientific consensus is that the effects 

of InOXT are highly context-dependent.   

 Initially, numerous studies examined InOXT in the context of trust and 

cooperation in a task called the Trust Game (e.g., Baumgartner, Heinrichs, 

Vonlanthen, Fischbacher, & Fehr, 2008; Klackl, Pfundmair, Agroskin, & Jonas, 2013; 

Kosfeld, Heinrichs, Zak, Fischbacher, & Fehr, 2005;). The first study of this sort found 

that InOXT facilitates trust and cooperation (Kosfeld et al., 2005) and was followed by 

numerous replication studies (Baumgartner et al., 2008; Klacklet al., 2013; 

Mikolajczak, Gross, et al., 2010; Scheele et al., 2014; Yao et al., 2014), many of which 

results have been construed as evidence for the prosocial effects of InOXT. However, 

when being systematically reviewed, it was found that the effects of InOXT on trust and 

cooperation in the Trust Game had been generally insignificant and inconsistent (Nave 

et al., 2015).      

 In accordance, accumulating evidence from a variety of measurements 

have indicated that InOXT indeed can have morally beneficial effects in certain 

situations, but in other cases be morally irrelevant or even counterproductive. Bartz, 

Zaki, Bolger and Ochsner (2011) found in a review that the evidence for InOXT 

frequently have been weak and/or contradictory and suggested that we should 

consider aspects as social salience, affiliative motivation and anxiety to properly 

understand and predict its effects. Likewise, Van IJzendoorn and Bakermans-

Kranenburg (2012) found in a meta-analysis that InOXT improve in-group but not out-

group trust, also highlighting the contextual importance. Similarly, a recent review 

investigated the influence of InOXT on individuals with antisocial personality disorder 

and found that InOXT in many studies had prosocial effects but that it also had resulted 

in antisocial behaviour as violence in numerous studies, yet again emphasizing the 

significant role of context (Gedeon, Parry, & Vollm, 2019).   

 Three related but distinct theories with substantial evidential backings 

have come to gain footing within the cognitive neuroscientific domain as overarching 

explanations for the context-dependent results observed from InOXT. These provide 

frameworks which may be useful to consider when evaluating InOXT as a moral 

neuroenhancer, including the theory of parochial altruism (De Dreu & Kret, 2016), the 
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fear-dampening theory (Neumann & Slattery, 2016), and the social salience hypothesis 

(Shamay-Tsoory & Abu-Akel, 2016).  

The Theory of Parochial Altruism  

 Human beings are social animals, and with the help of features as shared 

faith, language, cultural rituals, artistic expressions, shared knowledge and values, 

trading, and negotiating, our capacity to cooperate with unfamiliar and genetically 

diverse individuals far exceeds that of other species (Nowak, Tarnita, & Wilson, 2010; 

De Dreu & Kret, 2016). We have evolved a sophisticated group psychology which has 

been evolutionary adaptive by allowing us to cooperate effectively within our group and 

survive and thrive in the presence of outside threats and competition. This involves the 

ability to express our own and detect others’ emotions, to feel empathy for other 

familiar individuals, to conform with group norms, values and practices, to cooperate 

with and trust fellow group-members, and to respond in a protective or defensive 

aggressive manner when facing danger (Elfenbein, & Ambady, 2002; Cikara, & Van 

Bavel, 2014; De Dreu & Kret, 2016).     

 An essential feature of our group psychology is that of parochial altruism 

(i.e., our tendency to be prosocial towards and favour in-group members, to make self-

sacrifices in service of the tribe, and to discriminate against outsiders). A substantial 

amount of evidence has shown that InOXT facilitates this tendency of parochial 

altruism and group psychology (De Dreu et al., 2010; De Dreu & Kret, 2016). For one, 

the study by Kosfeld et al., (2005) demonstrated that the extended trust and 

cooperation in the Trust Game following InOXT was particularly pronounced when 

participants were familiarized with each other before playing the game. In relation, 

InOXT was found to facilitate prosocial behaviour between in-group participants but 

aversiveness against out-group participants which increased in proportion to the 

perceived threat of others (De Dreu et al., 2010).   

 Moreover, Ten Velden, Baas, Shalvi, Kret, and De Dreu (2014) found that 

participants behaved more competitively against strangers all the while demonstrating 

an increased unwillingness to challenge familiar players in games of poker after having 

received InOXT. Similarly, an EEG-study looking at the neural response to suffering 

others in relation to InOXT and found increased activity in regions associated with 

empathy, but only for people of the same racial background (Sheng, Liu, Zhou, Zhou, 

& Han., 2013). Also, InOXT has been found to increase positive emotions and general 

liking in response to one’s own national flag but not to those of other countries (Ma et 
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al., 2014).      

 Moreover, multiple studies indicate that InOXT facilitates conformity with 

in-group norms, values and preferences. For example, participants who were asked to 

rate the attractiveness of unfamiliar pictures while simultaneously being informed of 

what other in-group and out-group members already had rated were found to comply 

with the ratings of in-group members to a higher degree after having received InOXT 

(Stallen, De Dreu, Shalvi, Smidts, & Sanfey., 2012). Likewise, participants who received 

InOXT were found to adopt the opinions and conclusions of other group members 

while being in their presence, even in cases where the opinions were obviously 

erroneous (Edelson et al., 2015).    

 Moreover, InOXT has been found to facilitate affiliative bonding between 

caregivers and children (Gordon, Zagoory-Sharon, Leckman, & Feldman., 2010) and 

intimate partners (Holt-Lunstad, Birmingham, & Light, 2008).  However, as opposed 

to affiliative bonding, it has also been observed to increase tendencies for aggressive 

behaviour (Bosch, 2013; De Dreu, Shalvi, Greer, Van Kleef, & Handgraaf, 2012; Gedeon 

et al., 2019; Leng, Meddle, & Douglas, 2008; Pedersen, Ascher, Monroe, & Prange., 

1982). Importantly, however, this has primarily been of a defensive (i.e., reactive and 

protective) rather than offensive (i.e., calculated and intentional) nature (De Dreu & 

Kret, 2016). 

The Fear-Dampening Theory    

 Besides its role on parochial altruism, InOXT has been suggested to have 

an anxiolytic (i.e., fear-dampening and anxiety-attenuating) effect which influence 

social behaviour (De Dreu & Kret, 2016; Neumann & Slattery, 2016). There are 

numerous behavioural, physiological and neural findings which support this theory 

(Bos, Panksepp, Bluthé, & van Honk, 2012). Among the physiological evidence are 

inhibited hypothalamic-pituitary-adrenal stress response (Windle, Shanks, Lightman, 

& Ingram, 1997), decreased cortisol release when encountering stressors (Ditzen et al., 

2007), and attenuated stress response in war veterans when thinking of traumatic 

experiences (Pitman, Orr, & Lasko, 1993).   

 Regarding the neural findings, InOXT has been associated with attenuated 

amygdala response to fear-provoking stimuli (Kirsch et al., 2005; Petrovic, Kalisch, 

Singer, & Dolan, 2008) and to negative emotional faces (Tully, Gabay, Brown, Murphy, 

& Blackwood, 2018; Geng et al., 2018). Patients with generalized social anxiety 

disorder has also been found to respond to fearful social stimuli with reduced amygdala 
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activity – a region which would otherwise have been prone for hyperactivity – following 

InOXT (Labuschagne et al., 2010).     

 In relation, the anxiolytic effect of InOXT has been suggested to facilitate 

affiliative approach behaviour within safe and friendly social settings and to decrease 

withdrawal behaviour and/or increase defensive aggressive behaviour within 

competitive, unfamiliar or threatening settings as a result of the dampened fear along 

with enhanced tendencies for parochial altruism (De Dreu & Kret, 2016).  

The Social Salience Hypothesis    

 The third explanatory theory for the socially relevant and context-

dependent effects of InOXT implies that OXT modulates the social salience mechanism 

and thus has a social salience effect (Shamay-Tsoory & Abu-Akel, 2016). The salience 

mechanism accounts for assessing affective valence of and reorienting attention 

towards social stimuli. Therefore, by alerting the salience mechanism, the affective 

valence of social stimuli become increasingly perceived and oriented towards following 

InOXT, making already positive social cues seem more positive and already negative 

social cues more negative (Shamay-Tsoory & Abu-Akel, 2016). 

 The social salience effect has been found to emerge from an interaction 

between the oxytocinergic and dopaminergic systems (Shamay-Tsoory & Abu-Akel, 

2016). The oxytocinergic system has binding-sites allocated throughout the 

dopaminergic system and can therefore interact with and modulate it (Loup, Tribollet, 

Dubois-Dauphin, & Dreifuss, 1991). The dopaminergic system, in turn, is responsible 

for the salience mechanism (Berridge, 2007), and involves the superior colliculi, 

ventral tegmental area (VTA), nucleus accumbens (NA), caudate nucleus (CN), and 

amygdala. Specifically, the superior colliculi – a collection of brain stem regions 

involved in attention and eye movement – has been found to initially send information 

of external salient cues to the VTA (Redgrave & Gurney, 2006; Redgrave, Gurney, & 

Reynolds, 2008). In turn, the VTA, which is involved in dopamine-release, signals the 

amygdala and NA, where the stimuli are assigned with affective valence (Bromberg-

Martin, Matsumoto, & Hikosaka, 2010). Thereafter, the NA and amygdala signals back 

to the VTA, and both the amygdala and VTA alerts the superior colliculi (Bromberg-

Martin et al., 2010). Finally, the superior colliculi modulate attention and eye 

movement so that it is maintained on or reoriented to the salient stimuli (Bromberg-

Martin et al., 2010; Redgrave et al., 2008). This process has also been mapped out on 

a temporal scale so that a sudden peak of dopaminergic activity appears 70-100ms 
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following the presentation of a salient stimuli and then reorientation of attention to the 

stimuli occurs after 150-200ms (Redgrave & Gurney, 2006).   

 In relation to this, InOXT has been associated with increased activity in 

various dopaminergic structures in response to socially salient cues. For example, 

males were found to rate their intimate female partners but not unfamiliar females as 

more attractive following InOXT along with increased activity in the VTA and NA 

(Scheele et al., 2013), and with increased activity in the CN and amygdala in response 

to reciprocated cooperation (Rilling et al., 2012). Similarly, females who received 

InOXT were found to respond to emotional faces of both positive and negative valence 

with heightened activity in the VTA (Groppe et al., 2013). Also, fathers who were 

presented with pictures of their own and unfamiliar toddlers responded with increased 

activity in the CN following InOXT, but only to the pictures of their own children (Li, 

Chen, Mascaro, Haroon, & Rilling., 2017).    

 In summary, the salience mechanism is influenced by an interaction 

between the oxytocinergic and dopaminergic systems and serves to assess salient cues 

for affective valence and reorient attention to those. This mechanism is alerted and 

thus increasingly pronounced following InOXT.   

MDMA      

 MDMA is a psycho-active substance and stimulant found in the 

recreational drug ecstasy. The drug is commonly used worldwide, has been recognized 

to be one of the most frequently used illicit drugs and to has come to be increasingly 

re-popularized during recent years (Müller et al., 2019). Furthermore, MDMA is 

usually associated with enhanced prosocial moods and affiliative feelings as closeness, 

trust, sociability, connectedness and euphoria (Sumnall, Cole, & Jerome, 2006). 

Accordingly, although the cognitive neuroscientific research of MDMA is still in its 

early stages, evidence suggest that the substance has potentially strong implications 

for moral enhancement purposes (Earp., 2018).   

 MDMA primarily works on the serotonergic system and can result in up to 

80% of available serotonin being released in the synapse, although it is also associated 

with release of the neurotransmitters dopamine and norepinephrine (Müller et al., 

2019) and the neuropeptide oxytocin (Kuypers, Dolder, Ramaekers, & Liechti, 2017; 

Schmid et al., 2014).     

 As the psychobiological response to MDMA-intake is highly complex, 

many of the explanatory attempts are speculative and should be taken with precaution 
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(Carhart-Harris et al., 2018). With that said, the influence on the serotonergic system 

of MDMA and other psychedelic substances involve binding to the 5-HT2A receptor 

which has been associated with increased neuroplasticity (Carhart-Harris & Nutt, 

2017; Carhart-Harris et al., 2018; Dunlap, Andrews, & Olson, 2018). This facilitated 

neuroplasticity has furthermore been suggested to explain, at least in part, for why 

contextual factors – including familiarity of environment in which the mind-altering 

experience occurs, preceding expectations and intentions, social dynamics, and the 

proceeding environment – are of significant importance for how the altered experience 

will play out and what its long-term effects will be (Carhart-Harris & Nutt, 2017; 

Carhart-Harris et al., 2018; Dunlap et al., 2018).   

 Moreover, MDMA was recently found to attenuate the right insula’s 

resting-state functional connectivity with a salience network including the bilateral 

anterior insula and middle frontal gyrus (Walpola et al., 2017). This disintegration of 

the right insula correlated with trait anxiety and acutely altered bodily sensations, 

suggesting that decreased insular connectivity may explain the decreased levels of 

anxiety frequently associated with MDMA-intake (Walpola et al., 2017). Another 

recent study found that MDMA increased engagement in reciprocal cooperation along 

with increased activity in regions associated with social cognition (i.e., the precentral 

and supramarginal gyri, superior temporal cortex, posterior insula, and supplementary 

motor area), but only with individuals perceived as trustworthy, thus highlighting the 

context-dependent effect of MDMA on social judgement (Gabay, Kempton, Gilleen, & 

Mehta, 2019).      

 On the behavioural front, multiple studies have inferred that MDMA 

influences emotional empathy – primarily in form of enhancing empathy for positive 

emotions while inhibiting it for negative emotions (Kuypers et al., 2017; Schmid et al., 

2014). Similarly, the substance has been found to facilitate the response to social 

stimuli of a positive valence while blunting the response to those of a negative valence 

(Kamilar-Britt, & Bedi, 2015). Moreover, MDMA has been associated increased 

prosocial behaviour (Schmid et al., 2014) and with generous decision-making towards 

familiar others as well as strangers in females (Kirkpatrick, Delton, Robertson, & de 

Wit, 2015). Furthermore, MDMA has been related to enhanced desirability to engage 

in social interactions, increase of positive emotion words during social conversations, 

and more positive evaluations of social interactions in retrospect (Kirkpatrick, Lee, 

Wardle, Jacob, & De Wit, 2014; Wardle & de Wit, 2014).   
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 Besides the acute behavioural and subjective influences of MDMA, the 

substance has been found to facilitate an enduring increase in personality-trait 

openness (Erritzoe et al., 2019; Wagner et al., 2017). This may have important 

implications for moral enhancement purposes as openness for revision has been 

recognized as an important feature of moral reasoning (Schaefer & Savulescu, 2019).  

Discussion  

The purpose of this thesis has been to answer the question of how effective 

three of the currently most salient methods for achieving socio-affective moral 

enhancement are or can be, including the non-invasive practice of compassion 

meditation (CM), the moderately invasive tool of oxytocin (OXT), and the extremely 

invasive tool of MDMA. To address this question, an initial background section was 

given to provide a basic overview of the field moral cognitive neuroscience and 

neuroethical concerns relevant for moral enhancement, followed by a more in-depth 

review of the up-to-date cognitive neuroscientific research for each respective method. 

In the remaining parts of this thesis, the most noteworthy findings from the review will 

be discussed and evaluated for their utility, limitations, future guidelines and societal 

implications in light of the background section.   

 It is worth mentioning that, as implicitly suggested in the term moral 

enhancement, the purpose for which each tool has been reviewed is to evaluate their 

abilities to improve moral functioning. However, answering the question of what it 

means to become a better moral being is no easy task. Quite the contrary, it is a 

question which has been struggled with for millennia and to which people still to this 

day are disagreeing. Hence, for a productive evaluation of a tool’s utility as a moral 

enhancer to be possible, it is important to first lay the ground for what might be worth 

aiming for. This is the reason why the background section of moral cognitive 

neuroscience and relevant neuroethics was provided.   

 Regarding moral cognitive neuroscience, much of what the field has come 

to tell us is that we primarily make moral judgements and decisions with two distinct 

systems – one of intuitive affect and one of controlled cognition (Greene, 2013, 2014). 

The intuitive affective moral system has been commonly referred to as the automatic 

mode, is the evolutionarily older of the two and primarily evolved within tribalistic 

settings where limited amounts of individuals spent more or less their whole lives 

living in tight relations with each other. It evolved in this tribalistic context as a 
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mechanism that served as a sort of “conscience”, one which provided intuitive moral 

guidance to make sure that (almost) every member was willing to put the tribe before 

the self, thus serving as a tribalistic competitive advantage (Greene, 2013, 2014). 

 Furthermore, as the societies we find ourselves living in today differ in 

many ways from the tribalistic settings in which our automatic mode initially evolved, 

and since the automatic mode emerged primarily to facilitate tribalism, the moral 

guidance it provides us with today is occasionally insufficient and even 

counterproductive, at least with the presumption that we are aiming to establish an 

increasingly mutually beneficial social co-existence that expands beyond the tribe.

  However, this does not mean that the automatic mode has lost all its 

capacity to provide moral value. As Greene (2013) explain, the automatic mode is still 

generally well-adapted for dealing with the “give-and-take” of everyday familiar 

situations, and without the automatic mode we would all be more psychopathic 

individuals (Greene, 2013). Although, as it is automatic, it is also inflexible (i.e., its 

capacity to provide intuitive moral guidance is limited to the environments it has been 

previously adapted to) and thereby ill-suited for dealing with unfamiliar morally 

demanding situations (Greene, 2017). What is more, the very fact that it enables 

individuals to cooperate efficiently within groups is also what gives rise to conflicts 

between groups. This “double-edged” capacity of the automatic mode is, as far as the 

endeavour of moral enhancement is concerned, one of the central challenges of our 

time, given that the automatic mode causes intergroup conflicts all the while we live in 

an increasingly cross-cultural and globalized world.   

 Furthermore, as outlined in the neuroethical background section, the 

three general aspects of moral reasoning, motivation, and autonomy are 

conventionally agreed upon as being of central importance for moral enhancement 

purposes (e.g., Douglas, 2008; Douglas et al., 2018; Harris, 2011; Persson & Savulescu, 

2016; Schaefer, 2015). Here, moral motivation can be defined as affective and 

motivational responses and overarching moral motives or values which drive 

individuals to act and reason in a particular manner. Moral reasoning, on the other 

hand, can be thought of as a process for acquiring moral arguments, inferences and 

preferences which involves logical and empirical competence, a conceptual 

understanding of good or bad, openness for revision, and bias avoidance (Harris, 2013; 

Schaefer & Savulescu, 2019). Finally, although a highly complex concept, autonomy 

can be explained as the ability to acquire moral preferences through careful reflection 
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and to deliberately act those out (DeGrazia, 2014).  

 Moreover, these neuroethical aspects have come to be increasingly 

mapped out in the domain of moral cognitive neuroscience, most explicitly those of 

motivation and reasoning it seems. Here, the motivational aspect has been associated 

with the automatic mode of moral judgement where the amygdala has been identified 

as one of the centrally involved regions (Shenhav & Greene, 2010, 2014). In contrast, 

the aspect of moral reasoning has been associated with activity in the frontoparietal 

control network and with what Greene (2013, 2014) refers to as the manual mode of 

moral judgement (i.e., a less efficient but more flexible ability for making moral 

judgements mediated by a process of controlled cognition). It is however important to 

recognize that even though the process of moral reasoning per se is of a cognitive 

nature, there will inevitably be a motivational component which the process of 

reasoning is serving (Hume, 1739; Greene, 2013, 2017). This is why Greene (2013) 

defines moral reasoning as the process through which we override initial emotional 

impulses to instead access what he refers to as “calmer emotions” or “deeper values”.  

 Accordingly, whether targeting the automatic or manual mode when 

dealing with moral enhancement, there will be a significant motivational aspect to take 

into account (Greene, 2013). Therefore, when considering various possible ways 

through which moral enhancement can be achieved, it may be useful to categorize 

moral motivations into two distinct levels – one which constitutes of “impulsive 

motivations” (i.e., moral motivations generated from the automatic mode) and one 

which constitutes of “manually accessed motivations” (i.e., the calmer emotions or 

deeper values which are accessed through the process of reasoning). 

 Here, the automatic mode and the impulsive motivations which emerge 

therefrom is susceptible for being trained within certain constraints based on having 

access to representative data and value-alignment (Greene, 2017). A commonly 

occurring problem with this type of moral training within group-settings is however 

that the already prevailing values of the given group merely gets reinforced and thereby 

results in increased tribalism (Greene, 2017). An alternative approach of moral 

enhancement is to target the manually accessed motivations or the process of moral 

reasoning through which those are accessed.    

 In what follows, the three previously reviewed interventions (i.e., CM, 

OXT and MDMA) will be discussed for their utility, practical and ethical limitations, 
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and future guidelines with consideration to what has so far been established in the 

discussion.  

Oxytocin       

 The evidence for socio-affective moral enhancement through intranasally 

administered oxytocin (InOXT) taken at large indicate significant effects on the 

intuitive affective moral system. However, this seems to be primarily in terms of 

facilitating the function the automatic mode as it initially evolved (i.e., to serve as a 

tribalistic competitive advantage). Accordingly, whether the effects of InOXT will be of 

a prosocial or antisocial nature are highly context-dependent. In relation, three 

overarching explanatory theories with substantial evidential backings have been 

presented, including the theory of parochial altruism (De Dreu & Kret, 2016), fear-

dampening theory (Neumann & Slattery, 2016), and social salience hypothesis 

(Shamay-Tsoory & Abu-Akel, 2016).    

 The theory of parochial altruism suggests that InOXT is an ancient 

hypothalamic neuropeptide involved with modulating human group psychology in 

terms of facilitated prosocial tendencies within in-groups and protective and defensive 

aggressive tendencies against threatening or competing outsiders. The theory and its 

underpinning evidence imply that InOXT is likely to have prosocial effects with 

interactions with people to whom a preestablished positive relationships exist, whereas 

it is likely to have morally antisocial effects for interactions with others, particularly if 

they are perceive as competitive or threatening (De Dreu & Kret, 2016).  

 The fear-dampening theory rather explains that InOXT has an anxiolytic 

effect and thereby attenuates the level of fear and anxiety within various otherwise 

stressful settings. This has been demonstrated both physiologically in terms of reduced 

cortisol release and stress-response and neurologically in terms of attenuated 

amygdala activity (Neumann & Slattery, 2016). Furthermore, in accordance with 

numerous behavioural findings, the anxiolytic effect has been suggested to facilitate 

affiliative approach behaviour within safe and positive social settings but defensive 

aggressive behaviour – along with decreased withdrawal behaviour – in unfamiliar, 

threatening or competitive settings (Neumann & Slattery, 2016; De Dreu & Kret, 2016).

 Finally, the social salience hypothesis suggests that InOXT alerts our 

salience mechanism through an interaction between the oxytocinergic and 

dopaminergic systems, thus making us more perceptive of and oriented towards 

socially salient stimuli and their affective valence (Shamay-Tsoory & Abu-Akel, 2016). 
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Here, the implications to be derived are similar to those from the theory of parochial 

altruism – namely that InOXT in general is likely to have a prosocial influence on social 

interactions which are already perceived to be of a positive nature, but negative 

consequences when the interactions are already perceived to be of a negative nature 

(De Dreu & Kret, 2016).     

 Taken together, these theories primarily imply that InOXT influence the 

automatic mode (i.e., intuitive affective moral system) in a way which increases the 

tendency for parochial altruism, makes us less anxious, and increasingly alert for 

salient social stimuli. However, multiple evidential findings also seem to indicate that 

InOXT influence the function of the manual mode. This has perhaps been most clearly 

demonstrated in studies which associate InOXT with increased in-group favouritism 

(e.g., Ma et al., 2014) and out-group discrimination (e.g., De Dreu et al., 2010) given 

that those findings imply increased partiality and partiality tends to be 

counterproductive for moral reasoning (Harris, 2013). Also noteworthy is that InOXT 

has been found to facilitate conformity with in-group values, norms and opinions, 

including erroneous ones (Edelson et al., 2015; Stallen et al., 2012). These findings 

seem to indicate that InOXT counteracts inferences and preferences from being 

acquired through a process of empirical, logical and unbiased reasoning.  

 Besides this, there is another ethical concern worth taking into account 

when considering administering InOXT, which is that InOXT has a strong and complex 

influence on the nervous system. This makes it difficult to fully understand how InOXT 

impacts us and thus to make a complete evaluation of potentially harmful 

consequences (Churchland & Winkielman, 2012). 

 Future Guidelines     

 Even though there is a substantial body of cognitive neuroscientific 

evidence in relation to the effects of InOXT on social emotions and behaviour, 

accumulating evidence indicate that personal factors as gender (Chen, Gautam, 

Haroon, & Rilling, 2017; Feng et al., 2015) and degree of psychopathology (Gedeon et 

al., 2019) play an important role for what effects it might have. This will be necessary 

to further research for more accurate explanations and predictions to be possible.

 Furthermore, as it relates to the three theories which have been reviewed 

(i.e., those of parochial altruism, social salience, and fear-dampening), it is not fully 

agreed upon how these relate to one another and to what extent they might be different 

interpretations of the same phenomenon. De Dreu & Kret (2016) suggest that InOXT 
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in the final analysis strengthen parochial altruism, and that this may emerge from an 

interaction between an alerted salience mechanism and attenuated anxiety. However, 

Shamay-Tsoory & Abu-Akel (2016) rather highlight the social salience effect as the 

primary one and suggest that InOXT in fact does not have a strictly parochial altruism 

effect even though it is frequently suggested that it does. It might therefor be useful to 

further study these theories in relation to one another and their underlying evidence.  

Compassion Meditation    

 The findings related to CM seem to have implications for moral 

enhancement purposes both in terms of moral reasoning and motivation. As it relates 

to the motivational aspect, one interesting phenomenon is that CM seems to make 

practitioners increasingly oriented towards stimuli of social distress and suffering, 

partly as indicated by the increased amygdala activity observed in response to such 

cues (Desbordes et al., 2012). Given that the amygdala is a region linked to emotional 

processing of social stimuli and attention reorientation thereof, its increased activity 

might indicate that cues of social distress become increasingly salient subsequent to 

CM (Desbordes et al., 2012). This interpretation is supported by multiple previous 

findings which demonstrate that compassion facilitates the motivational salience for 

cues of suffering (Goetz et al., 2010). Similarly, CM was recently found to increase the 

degree to which visual attention was oriented towards suffering others (Weng et al., 

2018), thus implying that CM might motivate practitioners to attend to rather than 

avoid cues of social distress.   

 Furthermore, CM has been associated with responding to suffering others 

with decreased negative emotions along with reduced activity in the anterior insula and 

anterior cingulate cortex (i.e., a network related to empathic distress; Klimecki et al., 

2012, 2013) and, in contrast, to respond with increased positive emotions and activity 

in regions related to reward- and affiliation- processing (i.e., the mOFC, ventral 

striatum, putamen, globus pallidus, VTA, nucleus accumbens, and subgenual anterior 

cingulate cortex; Klimecki et al., 2012, 2013). These findings also suggest that CM 

motivates practitioners to approach rather than avoid stressful social situations, given 

that the affective moral system primarily guides behaviour based on “what feels good 

or bad” (Greene, 2017).     

 Moreover, CM has been found to increase empathic accuracy along with 

activity in the inferior frontal gyrus (IFG) and dorsomedial prefrontal cortex (dmPFC; 

Mascaro et al., 2012). The IFG has been found to have implications for empathic 
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understanding and the dmPFC has been related to the ability of mentalizing, 

particularly in relation to unfamiliar others (Frith & Frith, 2006; Lieberman, 2007). 

These findings therefore suggest that CM might improve practitioners’ capacity to take 

the perspective of others, including for strangers, which may have important 

implications for socio-affective moral enhancement that extends beyond parochial 

altruism.        

 What is more, in accordance with the feeling and motivational states of 

benevolence and care to which compassion has been associated (Dahl, Lutz, & 

Davidson, 2015; Goetz et al., 2010; Engen et al., 2016; Singer & Klimecki, 2014), 

multiple studies have found that CM facilitates altruistically motivated prosocial 

behaviour (Ashar et al., 2016; Böckler et al., 2018; Condon et al., 2013; Leiberg et al., 

2011; Valk et al., 2017; Weng et al., 2013), including towards strangers (Ashar et al., 

2016; Böckler et al., 2018; Weng et al., 2013). Furthermore, some of these behavioural 

findings have been studied in relation to functional and structural neural alterations. 

Valk et al., (2017) found increased cortical thickening in multiple insular cortices which 

overlapped with functional activity and correlated with improved scores of behavioural 

compassion. Also, Weng et al., (2013) found increased activity in the dlPFC and inferior 

parietal cortex – regions associated with emotion regulation and social cognition – as 

well as altered connectivity between the dlPFC and nucleus accumbens – a region for 

reward processing – in relation with increased altruistic behaviour. Importantly, the 

dlPFC has been strongly implicated for using the manual mode during moral decision-

making (Greene et al., 2004; Shenhav & Greene, 2010, 2014).  

 In relation, other cognitive neuroscientific findings also suggest that CM 

involves using the manual mode and the closely related ability of emotion regulation 

and generation. For one, Valk et al., (2017) found plasticity-induced cortical thickening 

in the dlPFC and the supramarginal gyrus (SMG), both of which have implications for 

emotion regulation, as well as in the insula, which is involved with integrating 

introspective and emotional signals into feeling states. Furthermore, Engen et al., 

(2018) observed cortical thickening which overlapped with functional activity from 

practicing CM in the insula as well as the vlPFC, including the IFG which has 

implications for endogenous emotion generation and regulation (Engen et al., 2016; 

Engen et al., 2018; Engen & Singer, 2015).    

 What is more, CM has been found to reduce the physiological and 

subjective stress-response to socially stressful situations (Engert et al., 2017) and to 
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attenuate the right dorsal amygdala response when paying visual attention to suffering 

others (Weng et al., 2018). These findings indicate that CM may equip practitioners to 

relate to otherwise stressful situations with equanimity and reduced physiological 

arousal, which is noteworthy as the manual mode (i.e., the system of controlled 

cognition; moral reasoning) has been found to be increasingly relied upon when being 

less physiologically stressed (Carney & Mason, 2010; Cushman & Greene, 2012).  

 Future Guidelines    

 Taken together, the cognitive neuroscientific findings for CM as a socio-

affective moral enhancer seem to imply substantial effects on both moral motivation 

and reasoning. Regarding to the findings with implications for reasoning, it is difficult 

to say what sort of alterations in fact account for the observed improvements. That is, 

is it the case that the process of reasoning per se has undergone improvements, or that 

it is the “calmer emotions” or “deeper values” which the process of reasoning has in 

purpose of accessing which have been altered? Here, one of the regions in which both 

structural (Valk et al., 2017) and function (Weng et al., 2013) alterations were found is 

the dlPFC. The dlPFC has otherwise been strongly associated with making moral 

judgements based on controlled cognition as opposed to intuitive affect (i.e., with the 

manual mode; Greene et al., 2004; Shenhav & Greene, 2010, 2014) and has 

implications for emotion regulation (Valk et al., 2017).  

 Other relevant regions in which structural and functional alterations 

where observed are the insular cortices, SMG, and IFG (Engen et al., 2018; Valk et al., 

2017). The IFG has been suggested to be important for endogenous emotion generation 

(Engen et al., 2016; Engen et al., 2018; Engen & Singer, 2015), the insular cortices for 

integrating introspective and emotional signals into feeling states (Engen et al., 2018; 

Valk et al., 2017), and the SMG for emotion regulation (Valk et al., 2017). 

 Accordingly, although speculative, it seems to be the case that CM 

cultivates a capacity for making manually mediated moral judgements in a manner 

which is not primarily based on strict cost-benefit cognitive calculations as in a 

utilitarian manner – which is otherwise what the manual mode has primarily been 

associated with within the field of moral cognitive neuroscience (Greene, 2013, 2014). 

Indeed, the actual practice of CM consists of deliberately cultivating and stabilising 

intentional feeling and motivational states. Thus, as many of the neural findings also 

seem to suggest, it may be the case that CM targets and facilitates the “calmer 

emotions” or “deeper values” though a process of emotion regulation, generation and 
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stabilization to a larger extent than any process cost-benefit calculations, but which 

nonetheless seem to be manually mediated and thus might deserve to be considered as 

part of the manual mode for moral judgement. However, this question will need to be 

further researched.    

 Furthermore, as abovementioned, numerous subjective and behavioural 

motivational responses have been observed (e.g., responding with positive rather than 

negative affect to cues of social distress (Klimecki et al., 2012, 2013), paying increased 

visual attention to suffering others (Weng et al., 2018), and facilitated altruistically 

motivated prosocial behaviour (Böckler et al., 2018)). However, even though they all 

suggest alterations in moral motivation, it is difficult to determine to what extent these 

findings reflect changes in the automatic system. The question is then to what extent 

CM trains the intuitive affective moral system as opposed to the calmer, manually 

accessed motivations? Although the findings which has been reviewed by this thesis 

has some implications for answering this question, future research will be necessary 

here. In relation, as emphasised by Greene (2017), we will need to better understand 

the underlying mechanisms for the automatic system in general. 

 Finally, as presented in this thesis, there are multiple recent cognitive 

neuroscientific findings with promising implications for CM as a socio-affective moral 

enhancer. However, it will be necessary to conduct further similar and replication 

studies to establish increasingly accurate and substantial inferences. Similarly, some 

of the reviewed studies (i.e., Böckler et al., 2018; Engert et al., 2017; Valk et al., 2017) 

combined the practice of CM with affect dyads. Therefore, it remains uncertain to what 

extent their evidential findings are due to CM, affect dyads, or a combination thereof. 

This is an issue to be further investigated.  

MDMA      

 The psychological and biological response to the psycho-active substance 

MDMA is highly complex and involves influencing brain plasticity as well as the 

serotonergic, dopaminergic, norepinephrinergic and oxytocinergic systems. However, 

the cognitive neuroscientific research on MDMA is still in rather early stages and the 

implications which can derived therefrom are thus limited (Carhart-Harris et al., 

2018).      

 With that said, MDMA has been found to be a potent agent on the 

serotonergic system, and this has been suggested to account for many of the subjective 

and behavioural effects associated with the drug (Dunlap et al., 2018; Müller et al., 
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2019). This includes binding to the 5-HT2A receptor which supposedly works to 

facilitate neuroplasticity. Furthermore, the acute and long-term effects of MDMA has 

been recognized to be highly context-dependent, and this context-dependency has 

been suggested to result, at least partly, from the increased neuroplasticity associated 

with the serotonergic effects of MDMA (Carhart-Harris & Nutt, 2017; Carhart-Harris 

et al., 2018; Dunlap et al., 2018). Accordingly, factors such as social dynamics, 

preceding expectations and intentions for the altered experience, and environment 

during and after the trip have been identified as important to consider when preparing 

the treatment (Carhart-Harris et al., 2018; Dunlap et al., 2018). 

 Furthermore, the oxytocinergic and dopaminergic systems are involved 

with the social salience mechanism (i.e., the mechanism of assigning social cues with 

affective valence and reorienting the attention to the salient social cues while filtering 

out those irrelevant; Shamay-Tsoory & Abu-Akel, 2016). Accordingly, as MDMA effects 

release of dopamine and oxytocin, its observed subjective and behavioural effects may 

have to do with alterations of the social salience mechanism. However, as opposed to 

the social salience effects of OXT, the effects of MDMA on the social salience 

mechanism seems to be in a manner where only social cues of a positive valence 

become increasingly salient and responded to whereas those of a negative valance 

become decreasingly salient and responded to (Kamilar-Britt, & Bedi, 2015; Gabay et 

al., 2019).       

 Likewise, MDMA has been found to improve emotional empathy for 

positive emotions but to blunt it for negative emotions (Schmid et al., 2014; Kuypers 

et al., 2017) and has been found to facilitate affiliative and prosocial behaviour in 

relation to social interactions of a positive nature (Kirkpatrick et al., 2015; Gabay et al., 

2019) but to decrease aggressive tendencies regardless of the valence of the social 

setting – perhaps in relation to the reduced ability to recognize negative emotional 

expressions as fear and anger in others (Kamilar-Britt, & Bedi, 2015).  

 Also, the psycho-active substance has been found to have acute effects on 

social interactions in terms of increased desirability to engage in them, increased usage 

of positive emotion words during conversations, and more positive evaluations of 

interactions in retrospect (Kirkpatrick et al., 2014; Wardle & de Wit, 2014). Taken 

together, the results seemingly have strong implications for the acute effects of MDMA 

on moral motivation in a context-dependent manner (i.e., where the substance 

facilitates the positive response to and salience of positive social cues or events but has 
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the opposite effect for negative social cues).    

 However, even though administered MDMA has strong acute effects on 

the affective moral system, the fact that they are acute make them less relevant for 

socio-affective moral enhancement purposes than any potential long-term effects, 

given that its severe acute mind-altering effect make the drug implausible and 

impractical to use in everyday settings. Therefore, the value to be derived from MDMA 

is primarily in terms of its potential long-term, enduring effects. In this regard, MDMA 

as a socio-affective moral enhancement is so far largely unexplored by cognitive 

neuroscientific research.  

Future Guidelines    

 One of the perhaps most interesting and important aspects to further 

examine in relation to the long-term effects is how to prepare, conduct and follow up 

the mind-altered experiences of MDMA so that the most desirable enduring effects can 

be brought about in a reliable manner. This is a particularly interesting prospect given 

that MDMA has been suggested to facilitate neuroplasticity in a way that makes its 

long-term effects all the more susceptible to contextual factors (Carhart-Harris & Nutt, 

2017; Carhart-Harris et al., 2018; Dunlap et al., 2018). Here, it will be important to 

further examine which contextual aspects are of relevance as well as how to properly 

manipulate those for the best long-term results.    

 In relation, a recently emerging topic of discussion is to combine the use 

of psychedelic drugs with meditative practices (Earp, 2018; Millière, Carhart-Harris, 

Roseman, Trautwein, & Berkovich-Ohana, 2018). Furthermore, preliminary 

experimental studies of this sort have been and conducted, although by means of the 

psychedelic drug psilocybin – which also facilitates neuroplasticity – instead of MDMA 

(Griffiths et al., 2018; Smigielski, Scheidegger, Kometer, & Vollenweider, 2019). 

 In a similar manner, MDMA has been used as a tool in psychotherapy for 

around 50 years to make patients more susceptible for positive change (Pitts, Curry, 

Hampshire, Young, & Howell, 2018). In relation, numerous recent studies have shown 

that MDMA can be combined with psychotherapy to effectively treat social anxiety 

(Danforth, Struble, Yazar-Klosinski, & Grob, 2016) and post-traumatic stress disorder 

(Mithoefer et al., 2013; Amoroso, & Workman, 2016). Furthermore, these interactional 

effects between psychotherapy and MDMA are supposedly associated with the 

facilitated neuroplasticity and thus openness for changes (Carhart-Harris et al., 2018; 

Dunlap et al., 2018). A similar approach might be plausible for cultivating enduring 
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socio-affective moral enhancement. Importantly however, these types of studies which 

combine psychotherapy and MDMA has not been made in moral enhancement 

purposes which means that – although it may be a promising prospect for future moral 

enhancement research – so far no implications can be derived therefrom. 

 Finally, there is an important ethical aspect to using MDMA which is that 

it seems to, at least in chronic users, cause serotonergic neuroadaptation and have 

negative neurotoxic consequences (Müller et al., 2019; Parrott, 2013). In this regard, 

MDMA has been found to result in reduction of serotonin transporters throughout the 

cerebral cortex and has been associated with various neurocognitive impairments, 

sleep deficits, and psychomotor impairments in children during pregnancy (Müller et 

al., 2019; Parrott, 2013). Also, MDMA is an illicit drug, and it is important to highlight 

that the research which has been presented and discussed in this thesis has only been 

of the purpose to further the understanding of the potential beneficial effects of using 

MDMA as a socio-affective moral enhancer and to encourage further research. No 

administration is or should be recommended before we have a deeper understanding 

of the potentially harmful biological and psychological side-effects as well as how we 

most appropriately, if at all, can work around those. Also, all research to be conducted 

should be so with caution and consideration to these ethical concerns.  

Societal implications     

 So far, this thesis has reviewed and discussed the methods CM, OXT, and 

MDMA for their utility, limitations and future guidelines as socio-affective moral 

enhancers. As it relates to OXT, the primary societal implication to be derived is that 

OXT is not a tool which offers reliable and desirable outcomes, at least not as it is 

currently being administered. The observed neural, subjective and behavioural effects 

indicate a high context-dependency which are far more complex and problematic than 

the reputation of OXT as the “love hormone” or “moral molecule” suggest. 

Furthermore, there are evidence that indicate that the method may be harmful to both 

the recipient and to his or her surroundings as well as increase intergroup 

discrimination and conflict. Accordingly, even though the method in general 

strengthen cooperation within groups, it seems to have the opposite effect between 

groups, and it is important that these findings are taking into account when any future 

administration of OXT is being considered. Also, InOXT is currently available at 

various online distributers as Amazon which may be problematic in relation to the 

mismatch of actual evidential findings and media-reputation.  



39 
Socio-Affective Moral Enhancement 

 Moving on, the cognitive neuroscientific evidence for the practice of CM 

indicate substantial socio-affective moral enhancement effects based on behavioural, 

neural, physiological and subjective findings. Here, it seems as if both the motivational 

and reasoning aspects are influenced, at least if reasoning is, as Greene (2013) defines 

it, seen as the process which overrides impulsive emotional reactions to instead access 

calmer emotions or deeper values. Specifically, although more research will be needed 

in this regard, it seems as if CM influence the capacity for using the manual mode (i.e., 

moral reasoning) through increasingly exercising the ability to endogenously generate 

and regulate emotional and feeling states. This might have severe implications for 

moral enhancement purposes given that, as is strongly emphasised by Greene (2013), 

it seems to be necessary for us to increasingly use the manual mode when dealing with 

many of the moral problems we face in modern times, most particularly those between 

people and groups of different values.   

 Also, CM is a plausible alternative from an ethical standpoint for a couple 

of reasons. First, CM has been practiced over many centuries within various traditions 

and been extensively researched, and there is no evidence that the practice is harmful 

to the practitioner or the surrounding. Second, given that CM cultivates the capacity to 

endogenously generate and regulate emotional and motivational states, it appears to 

take the approach of indirect (i.e., where the internal mechanisms which generate 

context-adapted and flexible moral judgements) rather than direct (i.e., where 

specifically predetermined moral traits or standpoints are enforced and thus 

undermine flexibility) moral enhancement. Taking the indirect approach is of central 

importance to allow for moral individuality, disagreement and discourse and in 

relation for moral progress to be possible and stagnation of moral systems to be 

avoided (Douglas et al., 2018; Schaefer, 2015).    

 Moreover, as was clarified in the introductory section of the thesis, a 

central aspect of the contemporary debate concerning moral enhancement is to what 

extent non-invasive (i.e., traditional) practices might still be prominent and 

worthwhile among emerging modern invasive alternatives. Given the fact that CM has 

been found to have effects with strong implications for moral enhancement purposes, 

it seems worthwhile to further consider traditional methods as potentially valuable 

options.        

 Finally, as it relates to the psycho-active substance of MDMA, the 

implications we can derive so far are highly limited as the tool is insufficiently 
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researched and has numerous ethical constraints which need to be further dealt with. 

What is more, although substantial, the acute effects of MDMA are not what should be 

most emphasised when considering its utility as a socio-affective moral enhancer 

because of practical reasons addressed earlier in the discussion. Rather, it is the long-

term effects which ought to be of primary concern, and in this regard continued 

cognitive neuroscientific research is necessary to enable a more applicable discussion 

of societal implications. There are, however, numerous reasons for why one might stay 

open for MDMA to become a valuable future socio-affective moral enhancer within 

controlled settings, perhaps most noteworthily in relation to the prospect of combining 

it with therapy or various non-invasive moral enhancers, given that MDMA seems to 

facilitate neuroplasticity and thus openness for change.   

Limitations     

 The thesis has been dealing with multiple related yet distinct fields, 

including the neuroethical domain related to moral enhancement, moral cognitive 

neuroscience, and three distinct methods for socio-affective moral enhancement. 

Accordingly, the scope of the research question has been relatively broad. This 

approach has allowed the review to consider each respective tool on an increasingly 

actually applicable level. However, it has also meant sacrificing a degree of its ability 

to go in-depth and review specific variables (e.g., emotion recognition) in a more 

systematic and high-resolution manner.   

 Furthermore, as mentioned earlier in the discussion, some of the evidence 

which have been found for CM come from studies which combined CM with affect 

dyads, hence making it uncertain to what extent each practice contributed to the 

outcomes. Similarly, the studies which have investigated CM have in many cases 

assigned participants to use the intervention for different amounts of time and in 

slightly different ways, which makes it more difficult to abstract out a general 

conclusion for the effects of CM.     

 Also, this thesis has exclusively been focusing on interventions which 

target the socio-affective aspect of morality. However, there are other aspects of 

morality which are equally worthy targets of investigation. Also, even though a 

multitude of evidence imply that the socio-affective aspect in general is a central one, 

it is likely that the socio-affective aspect of morality is not always sufficient by itself, 

but rather will do best in combination with other moral qualities (e.g., courage).

 Finally, the topic of morality and enhancement thereof is prone to be an 
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emotionally engaging one. Therefore, although the intention has been to conduct an 

objectively representative and relevant review, it is plausible that some degree of 

personal bias has found its way into the thesis.   

Conclusion 

The purpose of this thesis was to investigate how effective three of the 

currently most outstanding methods are for achieving socio-affective moral 

enhancement as indicated by the up-to-date relevant cognitive neuroscientific 

research, including compassion meditation, oxytocin, and MDMA. A background 

section was given which provided an overview of the field moral cognitive neuroscience 

and relevant neuroethical concerns, followed by a review over the evidence for each 

respective method. Finally, the findings for each tool were discussed in light of the 

background section in terms utility, limitations, future guidelines, and societal 

implications.      

 The review found that the non-invasive practice of compassion meditation 

can positively influence moral motivation as well as reasoning in relation to social 

emotions. Furthermore, the findings have important implications for socio-affective 

moral enhancement purposes in a manner which may reduce conflict and facilitate 

cooperation within as well as between groups.    

 Regarding oxytocin, it was found to have a parochial altruism-, anxiolytic- 

and social salience- effect, thus making subjects increasingly tribalistic, decreasingly 

fearful, and increasingly oriented towards salient social stimuli and perceptive of their 

affective valence. With the presumption that the endeavour of moral enhancement is 

aiming at developing moral functioning which extends beyond the tribe, the evidence 

taken at large indicate that oxytocin takes us in the wrong direction.  

 Finally, MDMA was found to have strong and seemingly positive acute 

effects on social emotions and motivations. The long-term effects, however, are those 

of primary concern given the severe acute mind-altering effect of the substance which 

makes it impractical to use in everyday settings. In this regard, the long-term effects of 

MDMA are so far largely unexplored. However, there seem to be good reasons for 

furthering the research, primarily in relation to the facilitated neuroplasticity and 

openness for change associated with the substance.   
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