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ABSTRACT
Why are some people capable of sympathizingwith and/or committing acts of political violence, such
as attacks aimed at innocent targets? Attempts to construct terrorist profiles based on individual and
situational factors, such as clinical, psychological, ethnic, and socio-demographic variables, have
largely failed. Although individual and situational factors must be at work, it is clear that they alone
cannot explain how certain individuals are radicalized. In this paper, we propose that a comprehen-
sive understanding of radicalization and of how it may lead to political violence requires the
integration of information across multiple levels of analysis and interdisciplinary perspectives from
evolutionary theory, social, personality and cognitive psychology, political science and neuroscience.
Characterization of the structural-functional relationships between neural mechanisms and the
cognitive and affective psychological processes that underpin group dynamics, interpersonal pro-
cesses, values and narratives, as well as micro-sociological processes may reveal latent drivers of
radicalization and explain why some people turn to extreme political violence. These drivers may not
be observable within a single individual level of scientific enquiry. The integrative, multilevel
approach that characterizes social neuroscience has the potential to provide theoretical and empiri-
cal clarity regarding the antecedents of radicalization and support for extreme violence.
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Introduction

Political violence and terrorism are not new phenomena.
The past decades have witnessed a dramatic transforma-
tion in the nature and use of terrorism, however, which
has forced intelligence, psychological, and medical
experts to re-evaluate their understanding of extremism
and radicalization (McCauley, 2007). How can science help
us to understand why certain people develop extreme
opinions and beliefs that, in some cases, lead to violent
extremism including acts of terrorism? This question has
captured the interest of scholars from various disciplines,
particularly the social sciences where the search for an
elusive “terrorist personality” began in the 1970’s. The
resulting literature is replete with failures to construct
terrorist profiles based on personality traits, psychopathol-
ogy, religious orientation, or racial and/or economic back-
ground (Atran, 2003; Horgan, 2014; Kruglanski et al., 2014;
Victoroff, 2005). There is no typical social and economic
profile of the radicalized. For instance, individuals who
perpetrated recent attacks in Europe are not inhabitants
of the Gaza Strip, Libya or Afghanistan. They are not
necessarily the poorest, the most humiliated or the least
integrated. The fact that 25% of jihadis are converts shows
that the link between radicals and their “people” is also

largely an imaginary construct (Roy, 2017). If a “standard
terrorist personality” does exist then it is likely obscured
by the complex historical, political, and economic contexts
into which terrorist acts are embedded (Horgan, 2014).

Disturbing as it may be, individuals who become radi-
calized and involve themselves with terrorist organiza-
tions are, by and large, ordinary people. These
individuals have typically functioning brains; they are
not mad but are fanatics. Most are not psychopaths and,
with the exception of “lone wolf” terrorists are not espe-
cially likely to have psychiatric diagnoses (Horgan, 2014).
Violent radicalization is not a consequence of religious
radicalization, even if it often takes the same paths and
borrows from the same paradigms. Religious fundament-
alism exists, of course, and it poses considerable societal
problems because it rejects values based on individual
choice and personal freedom. But it does not necessarily
lead to political violence (Roy, 2017). Thus, scholars gen-
erally agree that the origins of radicalization and terrorism
are not necessarily caused by brain disorders. Rather,
people who are otherwise psychologically typical may
develop values and strong emotional ties to narratives
and causes and become radicalized (McCauley, 2007).
Many individuals who sympathize with and even join
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terrorist organizations are educated and seemingly
rational (Bronner, 2016). If ordinary, rational people are
capable of holding extreme views and of becoming radi-
calized, why then do extremists comprise only a small
fraction of society? Moreover, are there characteristics
that distinguish individuals who merely hold extreme
views from those who act on those views by engaging
in ideologically motivated violence?

A better understanding of the antecedents of extremism
and political violence cannot be gleaned simply by reexa-
mining the extant literatures on individual dispositions,
interviews, situational variables, and their relation to politi-
cal violence in healthy individuals. Burgeoning evidence
(reviewed below) suggests a comprehensive understand-
ing of sociopolitical attitudes must incorporate evidence
from the biological sciences with cognitive science and
sociology at multiple levels of analysis, and cannot rely
solely on personality, survey, and other self-reports.
Moving the field forward requires a transdisciplinary per-
spective that emphasizes the relationships between neural,
cognitive, and social processes, including the intervening
information-processing components and operations at
both the neural and computational levels of analysis. This
approach has characterized the social neuroscience per-
spective since its inception 25 years ago (Cacioppo &
Berntson, 1992), and has significantly contributed to
explaining complex social behaviors and brain–behavior
relationships such as risk-taking behaviors (Steinberg,
2008), social hierarchies and status (Koski, Xie, & Olson,
2015), motivation for justice (Decety & Yoder, 2017), and
social support (Taylor, 2011; Uchino, Smith, Birmingham, &
Carlisle, 2011). A special issue of the journal Political
Psychology published in 2003 advocated for the applica-
tion of the social neuroscience perspective to enrich theo-
rizing about political psychology (Cacioppo & Visser, 2003).
Subsequent to this publication, psychological, physiologi-
cal and neurobiological evidence has been synthesized to
generate accounts of political phenomena that could not
have been achieved through investigation of any of these
levels in isolation (e.g., Hibbing, Smith, & Alford, 2014). The
extant evidence strongly suggests a link between brain
structure/function and the psychological mechanisms that
mediate political attitudes. Individual differences in neuro-
cognitive structure and functioning are in fact linked to a
constellation of social and psychological processes that
unfold over time and both reflect and give rise to the
expression of political behavior (Jost, Nam, Amodio, & Van
Bavel, 2014). In other words, the evidence favors a dynamic,
recursive theoretical framework in which the connection
between physiological and psychological functioning and

political extremism is conceived of as bidirectional. Linking
individual psychological dispositions and demographic
variables that are expected to predict extremism to specific
patterns of brain activity and functional connectivity during
moral evaluations, for example, could shed light on the
cognitive requirements, affective responses, and computa-
tional processes that underlie radicalization.

Despite the progress social neuroscience has afforded
political science, this perspective has not yet been sys-
tematically applied to the study of radicalization and
support for politically motivated violence. Pessimism
towards psychological approaches to understanding
the antecedents of radicalization and support for
extreme violence is understandable given that psycholo-
gical theorizing has not yet produced satisfactory work-
ing models despite 40 years of effort. Here we argue that
this stagnation is partially attributable to a failure to
capture the “big picture” across levels of analysis.

In this paper, we first describe the social neuroscience
approach and briefly review theoretical advances in politi-
cal science made possible by this perspective. Then, we
sketch out a process model of radicalization informed by
multiple biological and social science disciplines. According
to this model, radicalization and support for ideologically
motivated violence emerges through reciprocal interac-
tions between 1) group dynamics, 2) interpersonal and 3)
microsociological processes1 (Figure 1). Next, we discuss
neurobiological and behavioral evidence regarding the
propensity to engage in violence. Throughout, we synthe-
size key findings from multiple disciplines to illustrate how
social neuroscience can advance our understanding of
radicalization and of support for ideologically motivated
violence. We conclude by highlighting the significant scho-
larly advances it is likely to stimulate.

The social neuroscience perspective

The complexities of the relation between brain and beha-
vior pose fundamental questions that cannot be answered
by one discipline alone. Understanding social behavior
requires integrative multidisciplinary approaches across
disciplines and levels (i.e., scales) of analysis. Social neu-
roscience is an interdisciplinary field that investigates the
biological mechanisms underpinning social structures,
processes and behavior, as well as reciprocal interactions
between the social and biological levels of organization
(Cacioppo & Berntson, 1992; Cacioppo & Visser, 2003). In
order to achieve a complete understanding of social phe-
nomena, it is imperative to use integrative analyses that
encompass different levels of organization, ranging from

1Microsociology is concerned with the nature of everyday human social interactions and agency on a small scale, in particular the
reciprocal relationship between events/actions and the nature of the societal context in which they occur.
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the genetic through to the social levels. Molar constructs
used in social science, such as radicalization, persuasion,
loneliness, empathy, or morality, provide a means of
understanding highly complex processes without needing
to specify each individual process by its simplest compo-
nents (Cacioppo, Berntson, & Decety, 2010). However, such
constructs are composed of processes and representations
that work together to serve particular functions
(Willingham & Dunn, 2003). Psychological models often
use hypothetical representations and processes that oper-
ate on those representations. For instance, executive func-
tioning, theory of mind, and empathy are all psychological
constructs, but none of these constructs can be described
as primitive (Decety & Jackson, 2004; Miyake et al., 2000).
These higher-level constructs need to be decomposed
into their constituent elements, component processes,
representations, and computations that can then be
mapped onto neural circuits using techniques including

brain mapping, functional connectivity, and lesion studies
(Cacioppo, Cacioppo, Dulawa, & Palmer, 2014; Decety &
Cacioppo, 2010).

Multilevel analyses require a range of expertise that is
unlikely to be available to any one investigator, suggesting
the need for teams of scholars spanning multiple disci-
plines, including evolutionary biology, neuroscience, psy-
chology, anthropology, economics, and political science. In
contrast to multidisciplinary research, where expertise is
aggregated but not synthesized, interdisciplinary research
is not simply the sum of its individual parts but instead
results in synergistic outcomes (Cacioppo et al., 2007).
Social neuroscience is not a substitute for the behavioral
or social sciences but rather is an interdisciplinary field that
draws on these disciplines as well as neuroscience to pro-
vide a single, integrative paradigm with which to investi-
gate complex human behaviors across levels of
organization (Cacioppo & Decety, 2011). Importantly, the

Figure 1. Flow chart of dynamic social and cognitive processes involved in radicalization. At the level of group dynamics, individuals
disconnect gradually or abruptly from other formal and non-formal social groups that hold competing values (e.g., family, friends,
neighbors, hobbies, etc.). Relatedly, isolated individuals may eagerly seek incorporation into a kinship-like group, which, in conjunction
with the associated mechanisms of bonding and with the underlying psychology of desire, may enable a suicide terrorist to expect self-
sacrifice to benefit their fictive kin post-mortem. Social forces operating at the interpersonal level may act to strengthen in-group
connections (e.g., through group conformity, obedience to authority, and/or deindividuation) while increasing social distance to out-
groups (e.g., through dehumanization). At the micro-sociological level, fewer connections to social groups with competing opinions and
values results in less intra-individual competition between beliefs, values, and ideas. As individuals who become radicalized adhere more
strictly to extremist ideologies, narratives, and increasingly limit their exposure to competing ideas, terrorist organizations are able to
exert greater influence over the values and beliefs of their members. The most dangerous extremist ideologies are weakly trans-
subjective, or insufficiently convincing to achieve widespread acceptance throughout a population, and sociopathic, or antagonistic
towards different worldviews. Group dynamics, interpersonal factors, and micro-sociological factors interact reciprocally to create the
conditions for hyper-altruism towards one’s in-group as well as violent action directed at innocent out-group members. Individual
differences in propensity to engage in violence operate at multiple levels (genetic, neuroendocrine) mediating cognition and behavior
through specific neuroanatomic networks. Taken together, interdisciplinary synergy across academic disciplines and levels of analysis has
the capacity to provide a clearer understanding of how radicalization occurs.
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best-designed experiments aiming to bridge the psycholo-
gical and neurobiological levels are those with clear
hypotheses based on pre-existing psychological research
and with known or proposed candidate processes. In addi-
tion, explanations of results at the neural level are almost
entirely contingent on higher-level vocabulary and con-
cepts derived from behavioral work (Krakauer, Ghazanfar,
Gomez-Marin, MacIver, & Poeppel, 2017).

Multilevel interdisciplinary approaches have already
gained traction elsewhere in political psychology,
where scholars are merging information about brain
functioning, individual dispositions (e.g., beliefs, values,
motivations, emotions), and group dynamics to inform
theories of political thought (Jost et al., 2014). While
political beliefs have long been associated with broader
underlying cognitive, motivational and personality
traits, work that combines psychology and neu-
roscience methods and theorizing indicates that some
ideologies are adopted in part because they serve the
more general purpose of reducing uncertainty, ambi-
guity and threat (Jost, Glaser, Kruglanski, & Sulloway,
2003). There is evidence, for example, that liberals are
more tolerant of uncertainty and complexity, whereas
conservatives exhibit less cognitive flexibility and less
openness to new experiences (e.g., Gerber, Huber,
Doherty, Dowling, & Ha, 2010). These findings are
taken to suggest that political attitudes emerge from
general psychological processes, particularly those
involved in motivation and self-regulation, and are dee-
ply connected to basic biological mechanisms that
serve to defend against environmental challenges
(Jost & Amodio, 2012; K. B. Smith, Oxley, Hibbing,
Alford, & Hibbing, 2011). Functional neuroimaging stu-
dies support this interpretation by showing, for
instance, that conflict-related activity in the anterior
cingulate cortex (ACC), a region critical for conflict
monitoring, is negatively associated with political con-
servatism (Amodio, Jost, Master, & Yee, 2007). Similarly,
conservatives and liberals could be distinguished by
neural responses to disgusting non-political images in
regions that are implicated in negative affective valence
and interoception of disgust2 and that serve basic
aspects of attentive sensory processing (Ahn et al.,
2014). Another study investigated whether activity in
the neural circuits that support risk-taking behaviors
differs as a function of political identity (Schreiber
et al., 2013). Although no behavioral differences were
observed, liberals demonstrated greater activity in the
insula whereas conservatives demonstrated greater
activity in the amygdala. These regions have previously
been implicated in studies of affective processing and

emotional saliency (Cacioppo, Cacioppo, & Petty, 2017;
Kaplan, Gimbel, & Harris, 2016). In particular, the amyg-
dala is a critical hub that prioritizes the affective rele-
vance of sensory inputs for the goals and motivations
of the perceiver (Cunningham, Van Bavel, & Johnsen,
2008). A study using neuroanatomical measures found
that conservatism was negatively associated with gray
matter volumes in the ACC and positively associated
with right amygdala volume (Kanai, Feilden, Firth, &
Rees, 2011). A recent study reported increased activity
in the insula and amygdala in participants who resisted
changing their political beliefs when those beliefs were
challenged (Kaplan et al., 2016). Taken together, psy-
chological processes underpinned by specific neural
circuits recruited when facing environmental challenges
appear to converge in discriminating political orienta-
tion. Activation in these regions seems to distinguish
participants’ political orientation even when behavioral
differences are not observed. Interestingly, individual
differences in gray matter density in insula and cingu-
late cortex predict individual differences in affective
and cognitive empathy, respectively (Eres, Decety,
Louis, & Molenberghs, 2015), suggesting that these
regions perform domain general functions that are not
specific to processing political information. Naturally,
these neurophysiological data cannot determine
whether any of these brain regions play a causal role
in the formation of political attitudes and beliefs. They
do suggest, however, that social neuroscience provides
a richer perspective on political attitudes by incorporat-
ing information about the biological mechanisms asso-
ciated with cognitions, attitudes, values and beliefs.

Process model of radicalization and support for
violence

Theories explaining radicalization to terrorism abound
but are limited by a dearth of solid experimental evi-
dence, which is understandable given the complexity of
the phenomenon and the difficulty of obtaining empiri-
cal data. Furthermore, numerous studies have relied on
anecdotal rather than empirical evidence or on inter-
views that are susceptible to biases such as confirma-
tion bias. This constrains theorizing about terrorist
psychology (Horgan, 2014). If we accept the view that
most terrorists are ordinary people, how can we recon-
cile this with the reality that most ordinary people are
unwilling to sacrifice innocent lives to support the
causes they hold dear? In other words, a comprehen-
sive theory of terrorist psychology must be sensitive to
the features common to extremists yet specific enough

2Interoceptive awareness is the sensitivity to stimuli originating within the body.
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to distinguish between extremists who will and will not
go on to commit acts of political violence and from
other ordinary people.

Although socioeconomic status, ethnic background,
education, relative deprivation, religious affiliation, pov-
erty, and the desire for personal significance, for exam-
ple, may contribute in varying degrees to individual
pathways towards radicalization and terrorism, they
are neither specific enough nor necessary, let alone
sufficient to be categorized as root causes (Roy, 2017;
Victoroff, 2005). In order to provide a theoretical scaf-
folding upon which to organize relevant data from
multiple scales of analyses and academic disciplines,
as well as help to move the field forward, we build on
current knowledge from group dynamics, interpersonal
processes and micro-sociology to propose that radicali-
zation emerges from complex interactions across these
levels (see Figure 1). In the following sections, we
synthesize key findings from psychology and neu-
roscience in relation to each level with a view towards
providing preliminary descriptions of the neurocogni-
tive mechanisms that may underpin radicalization and
support for ideologically motivated violence and, where
applicable, we point to outstanding gaps in the litera-
ture that future research should address.

Group dynamics leads to both cooperation and
competition

Homo sapiens is an ultra-social species. We are interde-
pendent, obtain the majority of our resources through
cooperation (e.g., hunting, building shelters, protection
against predators, child rearing), and cooperate to an
extraordinary degree. Humans engage in highly complex
coordinated group activities with people that are not
their kin (Tomasello, 2009). They may rush to defend
absolute strangers one day, or join forces with unrelated
individuals to wage merciless wars against their compe-
titors the next. Sociality can benefit individuals because
it provides greater protection from predators, enhances
success in locating or maintaining access to resources,
creates mating opportunities, and reduces vulnerability
to infanticide. Sociality can also be costly, however, by
increasing competition for access to resources and mat-
ing opportunities, increasing exposure to infection, and
potentially increasing conspicuousness to predators
(Marean, 2015). Mathematical modeling of social evolu-
tion combined with archaeological evidence on causes
of death during the late Pleistocene shows that an opti-
mal condition under which genetically encoded hyper-
prosociality can propagate is, paradoxically, when groups
are in conflict. Groups that have higher numbers of
prosocial people will work together more effectively

and thus outcompete others and pass their genes for
this behavior onto the next generation, resulting in the
spread of hyperprosociality. Furthermore, such coopera-
tive behavior spreads best when it begins in a subpopu-
lation, competition between groups is intense and when
overall population sizes are small, like the original popu-
lation of Homo sapiens in Africa from which all modern-
day people are descended (Boyd & Richerson, 2009).
Additionally, there is strong empirical evidence that
humans are helpful or hurtful towards others based on
perceived similarity to themselves (Hare, 2017). This like-
me psychology manifests itself in a high degree of tol-
erance toward in-group members that facilitates unique
forms of collaboration and conformity (Burton-Chellew &
West, 2012; Kurzban, Burton-Chellew, & West, 2015). In
contrast, ostracism and lethal aggression among hunter-
gatherers primarily targets nonconformist or out-group
members (Boehm et al., 1993). Violent propensities like
intraspecific killing occur in a variety of species and have
been selected among male chimpanzees and humans.
Likewise, propensities for particular types of altruistic and
cooperative behavior have probably also evolved
through selection, and are neither more nor less impor-
tant biologically than violence (Wrangham, 1999). This
type of antisocial or agonistic response is facilitated by
the readiness of humans to dehumanize out-group
members (Kteily, Hodson, & Bruneau, 2016). Thus,
humans are the most ultra-social species on earth but
also the most ruthless. Overall, evolutionary theory sup-
ports the view that any intensification of out-group
aggression could be a by-product of selection for
intragroup prosociality late in human evolution (Hare,
2017). In-group favoritism in combination with out-
group hostility seems to have emerged simultaneously
as highly successful strategies (Choi & Bowles, 2007).

As a species, group living has had the consequence of
fostering obligatory interdependence – that is, long-term
survival is predicated on the willingness to share informa-
tion, resources, and help with others. At a fundamental
level, humans experience the strong need to create and
foster social bonds (Baumeister & Leary, 1995). Our cog-
nitive, emotional, and motivational faculties have been
shaped by the demands of this social interdependence.
Indeed, humans have hardwired capacities for in-group
favoritism, enhanced self-esteem, enhanced group
boundaries, group norms, scripts, schemas, conformity,
symbolic immortality, and distinct empathic and helping
behaviors for in-group compared to out-group members
(Mesoudi, 2009). Human beings have a natural proclivity
to make distinctions between “us” and “them”, which has
a clear survival value, but is also a source of bias and
prejudice (Diesendruck, 2013). These group biases mani-
fest early in development and carry with them
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expectations of behavior and constrain the possible
actions individuals believe others will engage in, such as
whether two people will be friends or foes, will cooperate
or compete, or will help or harm others (Rhodes & Chalik,
2013). For instance, preschoolers reliably expect agents
from one group to harm members of the other group
(rather than members of their own) but expect agents to
help members of both groups equally often (Rhodes,
2012). Strongly held biases typically emerge around
groups intimately tied to societally reinforced stereotypes,
making them particularly susceptible to individual differ-
ences in life experiences (Hirschfeld, 2013).

A sense of kinship may drive individuals to take great
risks and even to sacrifice themselves in order to
increase the fitness of their family members, tribes,
cliques, ethnic communities, and national groups
(Trivers, 1985). The fundamental need to establish social
bonds that is experienced from birth may encourage
human beings to seek “fictive kin,3” and even to sacri-
fice for them (Tobeña, 2009). Through the process of
radicalization, individuals establish kinship-like relation-
ships with extremist organizations and may even
engage in self-sacrificial behaviors, such as acts of mar-
tyrdom, that are expected to enhance the fitness of the
community and collective cause it claims to support.
Indeed, the Islamic State and many of the world’s dead-
liest terrorist groups organize around kin-like causes.
Fictive kinship is one of many social forces that emerge
during the process of radicalization. As such social
bonds deepen, isolation from groups with competing
values and the development of extreme beliefs facil-
itate interpersonal processes such as obedience, con-
formity, deindividuation, and dehumanization which,
taken together, may set the stage for violence towards
innocent individuals (Table 1 for definitions).

Interpersonal processes

Human behavior is influenced, directly and indirectly, by
the presence and/or behavior of others. This is manifested
in many phenomena studied by social psychology such as
social influence, conformity, obedience, or compliance. As
demonstrated in now classical work on obedience to
authority conducted by Milgram and Zimbardo, almost
anyone can be led to perpetrate acts of violence or abuse
under the right circumstances and social pressures. Two-
thirds of participants administered what they believed
were lethal electric shocks to someone who failed a mem-
ory test when asked to do so by a researcher in a lab coat
(Milgram, 1963). These levels of obedience and of

disobedience have remained stable in the 50 years since
Milgram’s original study (Doliński et al., 2017). A third of
college students assigned to play prison guards humiliated
and abused students playing prisoners in a simulation
(Haney, Banks, & Zimbardo, 1973). These findings make
clear the importance of situational factors and group
dynamics in creating the circumstances under which ordin-
ary people may carry out acts of violence. Importantly,
however, the unwillingness of some participants to act
violently or abusively despite their circumstances suggests
dispositional factors should not be ignored.

Consistent with this view, recent studies report that a
variety of individual dispositions predict the willingness
of individuals to administer high-intensity electrical
shocks in adapted versions of the Milgram obedience
paradigm (Bègue et al., 2015). In one study, obedience
was positively associated with trait conscientiousness
and agreeableness, which reflect self-discipline and
sense of duty as well as the desire to avoid violating
social norms, respectively. Obedience was further influ-
enced by political orientation, which is consistent with
previous research linking conscientiousness and agree-
ableness to political ideology (Hirsh, DeYoung, Xu, &
Peterson, 2010; Mondak & Halperin, 2008). Relatedly,
another study using a similar paradigm found that
obedience was associated with authoritarianism and
hostility (Dambrun & Vatiné, 2009). Taken together
with meta-analytic results showing participants in
Milgram disobedience experiments are most likely to
disobey (36.88%) when the individual receiving shocks
requests release (Packer, 2008), behavioral research
clearly indicates that both situational and dispositional
factors are indispensable for understanding what drives
acts of extreme violence.

Functional neuroimaging research points to empathy
as an additional disposition mediating obedience to
authority. Individuals who underwent scanning while
completing a virtual reality adaptation of the Milgram
experiment demonstrated increased activation in regions
including the ventrolateral prefrontal cortex and amygdala
while viewing virtual avatars in pain (Cheetham, 2009).
This pattern of activation was further associated with
trait personal distress, which is the emotional component
of empathy and indexes sensitivity to discomfort or anxi-
ety when observing the negative experiences of others.
Another study reported that individuals who reacted to
self-relevant moral statements with blunted activation of
the medial prefrontal cortex were more likely to harm out-
group members when competing on a team (Cikara,
Jenkins, Dufour, & Saxe, 2014). Relatedly, individuals who

3The notion of fictive kin refers to people who are regarded as being part of a family even though they are not related by either
blood or marriage bonds. Fictive kinship may bind people together in ties of affection, concern, obligation and responsibility.
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responded tomoral dilemmas indicating they were willing
to sacrifice the lives of out-group members (e.g., the
homeless) to benefit the in-group activated medial pre-
frontal cortex as well as orbitofrontal cortex and dorsolat-
eral prefrontal cortex (Cikara, Farnsworth, Harris, & Fiske,
2010). The medial prefrontal cortex is part of a network
including the superior temporal sulcus (pSTS/TPJ) which
plays a fundamental role in the attribution of intentions,
beliefs, and emotions to oneself and others (see Figure 2).

Socially connected individuals have been shown to
dehumanize out-group members and are more willing
to endorse harms against dehumanized others (Waytz &
Epley, 2012). Individuals who were shown stimuli
depicting dehumanized outgroup members responded
with increased activation of amygdala and insula, con-
sistent with disgust, as well as blunted ventromedial
prefrontal cortex activation (Harris & Fiske, 2006). The

cortical network involved in the attribution of mental
states allows individuals to compare their own thoughts
and feelings to those of others and is central to gen-
erating both caring and dehumanizing responses.
Perceiving videos depicting drug addicts experiencing
physical pain is associated with significantly less neural
response than videos depicting control subjects,
although the level of pain expressed in the videos is
exactly the same (Decety, Echols, & Correll, 2010). When
other humans are perceived as having good intentions
(being warm) and having the capability to carry them
out (being competent), the medial prefrontal cortex
modulates empathic responses.

When subjects were allowed to punish in-group and
out-group members for norm violations, punishment of in-
group members was less likely and was associated with
heightened activity and connectivity between the medial

Table 1. Interpersonal processes influence and alter individual perceptions, motivations, attitudes, and social behavior.
Social influence Description

Conformity Adopting the opinions, attitudes, and/or behaviors of members of a group to which one belongs or wishes to belong
Dehumanization Denying a person dignity, individuality, and autonomy, ensuring that one’s moral standards are not applied
Deindividuation Refers to loss of identity and its automatic link to irresponsible and antisocial behaviors
Depersonalization Occurs when one views oneself as an archetypal member of a social group rather than as a unique individual within that group
Diffusion of
responsibility

When one feels less responsible for taking an action while in the presence of other people

Essentializing Attributing natural, essential characteristics to members of specifically defined groups
Obedience to authority Complying with commands given by an authority figure

Figure 2. Brain regions implicated in social cognition and decision-making. Converging evidence from social neuroscience indicates
that brain regions associated with social cognition are widely distributed and share computational resources with circuits controlling
other capacities such as emotional saliency, mental state understanding, valuation of rewards, and decision-making. These regions
include the ventromedial prefrontal cortex (vmPFC), dorsolateral prefrontal cortex (dlPFC), dorsomedial prefrontal cortex (dmPFC),
anterior cingulate cortex (ACC), posterior superior temporal sulcus (pSTS)/temporoparietal junction (TPJ), amygdala, anterior insula
(aINS), striatum, and periaqueductal gray (PAG). The vmPFC plays a critical role in social decision-making. Its connectivity with PAG,
hypothalamus, striatum, amygdala, pSTS, allows for the encoding of value and modulation of affective responses. The dlPFC has
consistently been implicated in executive functioning, working memory, and response selection, whereas the dmPFC is involved in
evaluating social information about relevant mental states, social norms, and contextual factors. The ACC is a broad swath of medial
cortex that is thought to perform various functions ranging from conflict monitoring (dorsal ACC) to representing self-conscious and
affiliative emotion (pre- and subgenual ACC). The pSTS/TPJ are concerned with representing the bodily states, intentions and beliefs
of others. The amygdala prioritizes the affective (positive and negative) relevance of social stimuli. The insula is associated with
emotional awareness and empathy, and the striatum is known to play a role in reward and pleasure processes. The PAG is the site
of integrated autonomic, behavioral, and antinociceptive stress responses.
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prefrontal cortex and pSTS/TPJ. Theory of mind regions
become more active, suggesting that people were justify-
ing their groupmates’ infractions; the same regions were
not as active when out-group members made the same
transgressions (Baumgartner, Schiller, Rieskamp, Gianotti, &
Knoch, 2014). When there is decreased activity in this
mentalizing network, people are more easily able to dehu-
manize others and are less likely to show empathy, toler-
ance, or prosociality (Cikara et al., 2014; Harris & Fiske, 2006;
Waytz & Epley, 2012). Interestingly, recent work suggests
dehumanization may enable morally objectionable acts of
violence when these are motivated by a desire to obtain
instrumental benefits (Rai, Valdesolo, & Graham, 2017).

Empathy is a powerful motivational force that fos-
ters bonds and caring between conspecifics, and inhi-
bits aggression towards in-group members (Decety,
Norman, Berntson, & Cacioppo, 2012). It has a dark
side too. People often feel less empathy and motiva-
tion to act prosocially towards individuals that belong
to different ethnic, political, or social groups (Decety
& Cowell, 2014). Longitudinal increases to empathy in
Muslim immigrant youths who underwent resilience
training aimed at strengthening self-esteem, agency,
and empathy were associated with increased nega-
tive attitudes towards ideology-based violence
(Feddes, Mann, & Doosje, 2015). Conversely, lower
trait cognitive empathy (i.e., perspective taking) was
positively associated with dogmatism, or an unwaver-
ing steadfastness in one’s beliefs that is resistant to
updating with new information, according to a recent
study (J. P. Friedman & Jack, 2017). This same study
found that dogmatism was negatively associated with
analytic thinking. Activity within a network of brain
regions including the ACC, anterior insula (aINS), and
periaqueductal gray (PAG) was significantly decreased
when healthy volunteers saw physical pain in stran-
gers compared to loved-ones (Cheng, Chen, Lin,
Chou, & Decety, 2010). Relatedly, activity within the
ACC was blunted in both Caucasian and Chinese
participants when viewing racial out-group members
in pain compared to racial in-group members (Xu,
Zuo, Wang, & Han, 2009). Activity within this network
was significantly lower in participants who viewed
clips of pained facial expressions in people who had
contracted AIDs from illicit drug use rather than from
a tainted blood transfusion, even though the clips
were carefully matched on facial expression intensity,
indicating that a priori implicit attitudes toward con-
specifics modulate responses to perceptions of dis-
tress (Decety et al., 2010). Another study found that
greater rival-specific aggression was associated with
elevated activity in the ventral striatum, a brain
region implicated in reward and pleasure, when

watching rivals fail, even against a third party
(Cikara, Botvinick, & Fiske, 2011).

Oxytocin, a neuropeptide with widespread targets in
both the brain (including the anterior cingulate cortex
and amygdala) and periphery, is a silent driver of flexible
empathic responding and the lack thereof. Oxytocin has
been implicated in the regulation of various behaviors
ranging from bonding and attachment to ally selection
and intergroup cooperation by making social information
more salient (Bartz & Hollander, 2006). Oxytocin increases
eye contact, trust and social bonding but also amplifies in-
group favoritism. For instance, individuals administered
intranasal oxytocin are more likely to humanize in-group
rather than out-group members by attributing human-
unique emotions to the in-group members and showing
increased positive evaluations of them (De Dreu, Greer,
Van Kleef, Shalvi, & Handgraaf, 2011). In behavioral eco-
nomic games, oxytocin reduces the likelihood that male
participants will cooperate with out-group members
when they are perceived as a threat to in-group members
(De Dreu et al., 2011; De Dreu & Kret, 2016). Importantly,
individual differences in dispositional empathy as well as
sympathetic nervous system responses are predicted by
variants of the oxytocin receptor gene (Smith, Porges,
Norman, Connelly, & Decety, 2014). Taken together, ordin-
ary people exhibit in-group favoritism coupled with a
blunted or diminished empathic responses to out-group
members, a tendency that is partly driven by individual
differences at the molecular level, that appears to operate
outside of conscious control and that may even motivate
harm towards rivals.

Micro-sociological processes

Narratives, sacred values, and the quest for
significance

In everyday life, humans construct rich narratives that
represent causal connections between different events
and so imbue these connections with meaning or pur-
pose. Indeed, one of the ways in which humans under-
stand themselves is by generating autobiographical
stories, or narrative identities, that represent the self in
past, present, and imagined future contexts (McAdams,
2013). Coherent self-identities emerge gradually through
adulthood from the integration of such narratives, which
may themselves change over time, with social roles, psy-
chological dispositions, motivations, and values
(McAdams & McLean, 2013). With the right psychological
ingredients in place, narratives can make bad ideas
appear attractive and good ideas wholly unappealing. Of
particular relevance to the study of radicalization are
victimization narratives, or narratives that frame
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individuals or social groups as the victims of intentional
harm(s) (Pemberton & Aarten, 2017). Attempts to under-
stand experiences of victimization, to assign these experi-
ences meaning, and to reconcile these experiences with
one’s pre-existing identity may lead to the emergence of
new narrative identities (Crossley, 2000). In Palestinian
and DutchMuslim youths, for example, perceiving oneself
or one’s group as the victim of injustices was associated
with greater support for violence and radicalism (Doosje,
Loseman, & van den Bos, 2013; Victoroff et al., 2011). It is
thus not surprising that propaganda materials produced
and distributed by violent extremist organizations in an
effort to garner support and to mobilize recruits routinely
employ such victimization narratives. They are a powerful
means for transmitting emotions and values.

Justice motivation, the capacity for perceiving injus-
tice towards oneself or others and preferences regard-
ing whether to act to restore justice (Decety & Yoder,
2017), plays a central role in victimization narratives.
The perception that one’s group has been the victim
of injustices, whether political, economic, or religious, is
believed to play a critical role in motivating acts of
terrorism. For instance, Palestinian youths who felt as
though their group had received unjust treatment also
reported greater support for religio-political aggression
(Victoroff et al., 2011). Perceived injustice was also asso-
ciated with societal disconnectedness and was a deter-
minant of a radical belief system in young Dutch
Muslims (Doosje et al., 2013). While concern for justice
is a part of human nature and emerges early in onto-
geny, some individuals are highly sensitive to injustice.
Individuals that are particularly sensitive to injustices
are motivated by justice principles rather than emo-
tional contagion and personal distress (Decety &
Yoder, 2016). Justice sensitivity has been associated
with brain activation in regions thought to perform
higher-order computational functions, such as mental
state evaluation and goal understanding. Individual dis-
positions in justice sensitivity predicted neural response
in dorsolateral prefrontal cortex (dlPFC), dorsomedial
prefrontal cortex (dmPFC), and posterior superior tem-
poral sulcus (pSTS) in participants who were asked to
rate scenarios depicting of interpersonal assistance or
harm as either morally good or bad (Decety & Yoder,
2017; Yoder & Decety, 2014). Neural activity in these
regions predicted participants’ praise and blame ratings
when they were evaluating prosocial and antisocial
behavior. Both empathy and justice motivation are
topics of growing interest in social neuroscience, and
validated behavioral measures of empathy and justice
sensitivity as well as normative functional neuroima-
ging data describing their neural substrates are avail-
able for use in future studies of vulnerability to

radicalization (Cheng et al., 2010; Cikara et al., 2011;
Decety & Yoder, 2016, 2017; Decety et al., 2010; Xu
et al., 2009; Yoder & Decety, 2014).

Experiences of victimization through injustice may
occur when one feels as though their sacred values or
their group’s sacred values have been violated. Sacred
values are distinguishable from instrumental or material
values in that they incorporate moral and ethical principles
and, as such, are insensitive to trade-offs with other values
(Atran, Axelrod, & Davis, 2007; Atran & Ginges, 2012).
Sacred values may interact with other aspects of individual
and group identity to produce a willingness to make costly
sacrifices in support of one’s group or cause. For instance,
in Moroccans living in neighborhoods associated with mili-
tant jihad, a willingness to engage in costly sacrifice for
Sharia was especially pronounced in individuals who con-
sidered Sharia a sacred value (Atran, Sheikh, & Gomez,
2014). Sacred values may also complicate attempts at con-
flict resolution – Israelis and Palestinians who were pre-
sented with hypothetical Israeli-Palestinian peace deals
were more strongly opposed when these deals included
material incentives but opposition decreased when adver-
saries were willing to make symbolic concessions relating
to their sacred values (Ginges, Atran, Medin, & Shikaki,
2007). A recent functional neuroimaging study reported
that sacred values, operationalized as values participants
were unwilling to sacrifice in exchange for material gain,
were associated with activation in ventrolateral prefrontal
cortex and left temporoparietal junction (Berns et al., 2012).
Interestingly, activation was not observed in typical value
encoding regions which might be expected if individuals
process sacred values in terms of utility. The authors inter-
preted the neural response as reflecting the encoding and
retrieval of deontic rules, which they argue suggests sacred
values are concerned with what is right or wrong rather
than with outcomes (Berns et al., 2012). Violations of
sacred, moral values may trigger disgust and/or anger
responses (Rozin, Lowery, Imada, & Haidt, 1999; Seidel &
Prinz, 2013) that may set the stage for ideologically-moti-
vated violence.

The “significance quest” model provides a framework
through which some victimization narratives, such as
those constructed around violations of sacred values,
can be understood as risk factors for radicalization
(Kruglanski et al., 2014; Pemberton & Aarten, 2017). The
significance quest refers to the universal need to make a
difference, to be noteworthy, and to find one’s purpose.
On this view, the radicalization process requires the desire
for significance, the identification of ideologically-moti-
vated violence as the most appropriate means by which
to achieve significance, and the devaluation of competing
goals and desires. Victimization narratives may dampen
feelings of personal significance and consequently lead to
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disconnections between individual narrative identities
and “master” societal narratives (Pemberton & Aarten,
2017). Individuals who feel their life stories are at odds
with societal narratives often seek understanding through
interactions with individuals or groups that have had
similar victimization experiences (Pemberton & Aarten,
2017). These people or groups provide alternative “mas-
ter” narratives that may accord better with individuals’
personal narratives. An individual with extreme views on
religious fundamentalism, for example, might find the
prospect of joining a violent extremist organization attrac-
tive if this organization shares their views, and if it can
provide a means by which to achieve significance. How,
though, do individuals go about developing the kinds of
narratives that coincide with the “master” narratives
offered up by such organizations? In order words, how
do people develop extreme views?

Extreme views

It is critical is to examine how individuals develop extreme
opinions and become radicalized, increasing the probabil-
ity of political violence. Extreme views require uncondi-
tional adherence such that other aspects of one’s life are
made subordinate (Bronner, 2016). The process of radicali-
zation requires strict adherence to extreme thoughts,
beliefs, and worldviews (Horgan, 2014), and individuals
who become radicalized may sacrifice things they once
considered precious (e.g., career, family, friends, freedom),
or even innocent lives, in support of their views. Contrary to
folk wisdom, however, extremist ideologies are often per-
fectly rational. Extremists adhere uncompromisingly to
their moral worldviews. This strict moral dualism, according
to which the distinction between right andwrong is unam-
biguous, underpins extreme views and provides a rationale
for using violence as ameans of re-establishing the balance
between good and evil. Ordinary people, on the other
hand, may compromise their moral values when this suits
their interests – that is, they are sufficientlymentally flexible
to hold contradictory beliefs (Bronner, 2016). Importantly,
the capacity for tolerance towards potential inconsistencies
and ambiguities requires mental flexibility, which refers
here to the ability to represent knowledge from different
perspectives and to shift between sometimes mutually
contradictory views. When individuals belong to many
different groups, each of these groups influences its mem-
bers’ beliefs, values, and behaviors. Competition between
the diverse values held by different groups reduces the
power of any one group over its members.

Values aremotivational constructs comprised of beliefs
imbued with emotion that, when activated, may exert
attractive or repulsive forces (Eccles & Wigfield, 2002).
Social values have been shown to emerge from co-

activation of neural structures that represent social con-
cepts (right superior anterior temporal lobe) and emo-
tional states (fronto-mesolimbic areas) (Zahn et al.,
2009). There is a hedonic element to values, where
approach and avoidance modulate motivations to
engage in behaviors aimed at achieving desirable goals.
Motivation includes a global energization factor that var-
ies independently of control demands and behavior direc-
tion (Duffy, 1962). Computational neuroscience work
indicates that reward-based energization of higher cogni-
tive resources independent of cognitive demands and
behavior direction is a central component of humanmoti-
vation (Kouneiher, Charron, & Koechlin, 2009). This moti-
vational function includes distinct incentive levels that are
intimately related to cognitive stages of decision-making.

Functional neuroimaging studies consistently impli-
cate the nucleus accumbens in motivational salience
and reward processing across domains. Religious
experience (i.e., “feeling the Spirit”), for example, was
found to be associated with activation of the nucleus
accumbens and ventromedial prefrontal cortex in a
small sample of devout Mormons (Ferguson et al.,
2016). Importantly, three distinct paradigms revealed
nucleus accumbens activation that preceded peak spiri-
tual feelings by several seconds, which suggests doc-
trinal concepts may become intrinsically rewarding and
motivate behavior in individuals who value religious
experience. Relatedly, individuals with genetic markers
indicative of greater dopamine availability were more
likely to hold unfounded beliefs (e.g., suspicious
thoughts, belief in the paranormal) (Schmack et al.,
2015). Dopamine neurotransmission is vital for pleasure
and reward-related cognitive processes, with the dopa-
minergic projections that comprise the mesolimbic
pathway terminating at the nucleus accumbens.
Values, then, reflect reasonably stable attributions of
worth assigned to sacred and non-sacred people,
places, objects, and events, and all individuals hold
numerous values with differing subjective rankings.

Individuals who become radicalized by violent orga-
nizations usually withdraw from or completely terminate
social connections with formal and informal groups and
social networks that hold competing values. They estab-
lish exclusive bonds with other members of the terrorist
group whose ideas, experiences and identities are simi-
lar, and members may become tightly knit to the extent
that the group serves as a surrogate family. As a conse-
quence, terrorist groups wield enormous influence over
the bonds and values of radicalized individuals (see
Figure 1). Extremism in general, whether related to ani-
mal rights, aesthetic preferences, or political attitudes, is
characterized by an unconditional relationship between
values and beliefs (Bronner, 2015). The average person,
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however, only adheres unconditionally to values that
require minimal sacrifice – for example, opposition to
child molestation. These values are “trans-subjective” in
that they can be applied universally and without damage
to the collective well-being (Bronner, 2016). On the con-
trary, extreme views are weakly trans-subjective, in that
they are unlikely to be perceived as convincing enough
to propagate throughout a population, and possibly
sociopathic, in that they reject competing worldviews.
Both of these characteristics are present in the most
dangerous extreme views.

Thus, cognitive flexibility is a psychological trait that
appears to play a key role in the radicalization process
(Hogg, Kruglanski, & van den Bos, 2013). Individuals who
are cognitively inflexible and intolerant of ambiguity may
become captive audiences for ideological, political, or reli-
gious extremists whose simplistic worldviews gloss over
nuance. Indeed, cognitive inflexibility has been positively
associated with authoritarian aggression, racism, and eth-
nocentrism (Victoroff, 2005). The related motivational con-
struct of need for cognitive closure, or the desire to reduce
ambiguity and uncertainty (Webster & Kruglanski, 1994),
has been linked to increased favoritism towards in-group
members (Federico, Hunt, & Fisher, 2013) and hostility
towards out-group members (De Zavala et al., 2010).
Executive functions, of which cognitive flexibility is one
aspect, facilitate the selection of actions in response to
competing internal goals and are subserved by specific
regions of the prefrontal cortex (Miyake et al., 2000). In
particular, cognitive control and motivation are integrated
via reciprocal connections between the lateral prefrontal
cortex, where control signals are represented in a graded
fashion along an anterior-posterior axis, and medial pre-
frontal cortex (Koechlin & Summerfield, 2007; Kouneiher
et al., 2009). Interestingly, a recent study reported that
lesions to the dorsolateral prefrontal cortex were asso-
ciated with fundamentalist beliefs, and that this relation-
ship was mediated by cognitive flexibility and trait
openness (Zhong, Cristofori, Bulbulia, Krueger, &
Grafman, 2017). Functional neuroimaging studies of cog-
nitive inflexibility and other executive functions also con-
sistently implicate the ACC (Shackman et al., 2011).
Individuals who were given the opportunity to explain
away threatening information about a favored political
candidate, for example, demonstrated increased activation
in ACC as well as ventral striatum (Westen, Blagov,
Harenski, Kilts, & Hamann, 2006). The ACC is a key node
in neurobiological models of aggression and violence
(Siever, 2008) and error-related activity in this region pre-
dicts future antisocial behavior (Aharoni et al., 2013).

Although the neural underpinnings of extremism
remain elusive, political neuroscience research suggests
political engagement and radicalism are associated with

distinctive patterns of neural activation. Politically
engaged individuals perceived congruent political atti-
tudes as more emotionally intense and positive com-
pared to individuals who are not politically engaged
(Gozzi, Zamboni, Krueger, & Grafman, 2010).
Furthermore, interest in politics in that study was asso-
ciated with greater activation in amygdala and ventral
striatum when reading congruent political opinions, sug-
gesting political engagement recruits emotion- and
reward-related brain areas. Another neuroimaging
experiment found that individuals presented with politi-
cal statements structured complex political beliefs along
three independent dimensions that were reflected in
distinctive patterns of neural activation (Zamboni et al.,
2009). Individualism, which reflects the spectrum from
individualism to collectivism, was associated with activa-
tion of the medial prefrontal cortex and posterior super-
ior temporal sulcus, whereas conservatism, which reflects
the spectrum from conservatism to liberalism, was asso-
ciated with activation of the dorsolateral prefrontal cor-
tex. In contrast, the radicalism dimension, which
included items such as “People should use violence to
pursue political goals”, was related to increased activa-
tion of the ventral striatum and posterior cingulate.
Taken together, there exists a reciprocal relationship
between small group dynamics, when ties to groups
with competing values are severed, and individual dis-
positions, such as lack of mental flexibility or intolerance
in response to ambiguity, in facilitating extreme beliefs
and opinions. Preliminary empirical data further suggest
extreme beliefs recruit brain areas implicated in emotion
and reward-processing.

Neurobehavioral bases of violent tendencies

One often overlooked aspect of the famous early social
psychology experiments on obedience and authority
described earlier is that a nontrivial proportion of parti-
cipants refused to commit violent or abusive acts
(Haney et al., 1973; Milgram, 1963). While group
dynamics and situational factors undoubtedly facilitate
the emergence of violence, vulnerability to these facil-
itators is likely contingent on individual dispositions. It
is beyond the scope of this paper to provide a thorough
review of all individual dispositions that may be useful
in understanding radicalization and support for ideolo-
gically motivated violence. Preliminary evidence, how-
ever, points to a number of cognitive, emotional, and
motivational factors that may reciprocally interact with
group and situational factors to facilitate extremist
values and beliefs and violent behavior. The extent to
which emotional and motivational factors become
interconnected with extreme beliefs may distinguish
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those who merely experience sympathy for an extre-
mist cause from those who become motivated to act on
its behalf. It is likely that the emotional and motiva-
tional factors that drive radicalization, however, are
heterogeneous and multifaceted. For example, the
inherent risks or promise of exhilaration associated
with terrorism may appeal primarily to individuals
high in trait novelty seeking or impulsivity (Victoroff,
2005). Of note, three year old children who were
“under-controlled” (e.g., impulsive, distractible) were
more likely to be involved with crime at 21-years of
age (Caspi, Moffitt, Newman, & Silva, 1996).

There exist many pathways to radicalization such
that searching for a universal terrorist profile is unlikely
to yield fruitful results. Hope is not lost, however – even
if a single universal profile is unlikely to exist, there are
undoubtedly clusters of recurrent dispositions that may
predict vulnerability to different radicalization avenues
and behavioral outcomes. A propensity to meet conflict
with violence, for example, may reflect one such recur-
rent disposition. A growing body of research descrobes
molecular, neurobiological, and behavioral predictors of
future aggression and violence (Glenn & Raine, 2013).
Aggressive behavior measured in children as young as
two has been shown to predict future aggression
(Cummings, Iannotti, & Zahn-Waxler, 1989; Huesmann,
Eron, Lefkowitz, & Walder, 1984). Similar findings have
been reported in samples both inside and outside the
US and irrespective of demographic variables such as
gender (Kokko, Pulkkinen, Huesmann, Dubow, & Boxer,
2009). This suggests aggression and violence are stable
dispositions. Indeed, strong links between genetic mar-
kers and aggressive, antisocial behavior are well docu-
mented in the literature (Glenn & Raine, 2013; Raine,
2013). A large study of approximately 1.3 million adop-
tees and non-adoptees found that adoptees were more
likely to commit violent crimes if their biological par-
ents had a history of criminal violence (Hjalmarsson &
Lindquist, 2013). Maltreated children who carry alleles
associated with low monoamine oxidase A (MAOA)
activity are more likely to develop antisocial behaviors
later in life (Caspi et al., 2002). Crucially, this effect was
not observed in children whose genotype is associated
with high levels of MAOA, suggesting genetic risk fac-
tors for violence interact with environmental factors.
This just one of over a hundred studies providing evi-
dence for such interactions in giving rise to antisocial
behavior (Raine, 2013). This literature underscores the
point that, since risk factors for extreme violence may
emerge through interactions across levels of organiza-
tion, a multidisciplinary perspective is urgently needed
to understand vulnerability to radicalization. An impor-
tant direction for future research will be to investigate

how a propensity to engage in violent, antisocial beha-
vior interacts with other dispositions (e.g., cognitive
inflexibility) and with other levels (e.g., neurochemical)
to increase vulnerability to developing extreme views
and to becoming radicalized.

Multiple neurochemical systems in addition to
MAOA have been implicated in aggressive antisocial
behavior (reviewed in Nelson & Trainor, 2007).
Serotonergic hypofunction is perhaps one of the most
reproducible correlates of aggression (Moore, Scarpa, &
Raine, 2002). Acutely impairing serotonergic function
with acute tryptophan depletion or by lowering platelet
serotonin levels increased aggressive responding to
unfair offers in the ultimatum game (Crockett, Clark,
Lieberman, Tabibnia, & Robbins, 2010; Emanuele,
Brondino, Bertona, Re, & Geroldi, 2008). Impairing ser-
otonin functioning also increased impulsivity (Crockett,
Clark, Lieberman et al., 2010). Conversely, serotonergic
enhancement with an acute dose of a selective seroto-
nin-reuptake inhibitor increased acceptance of unfair
offers in healthy volunteers (Crockett, Clark, Hauser, &
Robbins, 2010). Importantly, these same participants
judged moral harms as less acceptable, suggesting
that serotonin regulates the aversiveness of aggressive
responding. The mechanisms by which serotonin mod-
ulates such cognitions and behaviors are not well
understood but are seemingly contingent on individual
differences in impulsivity, emotion regulation, and
social abilities (Krakowski, 2003). Serotonin modulates
factors at the individual psychological level that may
have downstream consequences for group dynamics,
and social factors influence serotonergic functioning
(Krakowski, 2003). Again, a complete understanding of
vulnerability to ideologically motivated violence will not
be possible without considering each of these levels
and interactions between them.

At the level of the brain, several studies have
described neural circuits linked to observing and ima-
gining acts of violence. In one study, for example,
participants viewed a series of short visual scenarios
depicting intentional harming or helping behaviors
while undergoing functional neuroimaging (Decety &
Porges, 2011). To examine the relationship of agency
(which refers to the feeling of control over one’s
actions and their consequences) to the neural circuitry
engaged in aggression, participants were asked to
imagine themselves as either the perpetrator or reci-
pient of these actions. Bilateral amygdala deactivation
was detected when participants imagined harming
others compared to being harmed. Decreased con-
nectivity between amygdala and ventromedial pre-
frontal cortex was also observed, as well as
increased activation of secondary visual cortex,
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posterior thalamus, and striatum. This decrease in
ventromedial prefrontal cortex activation is consistent
with changes in patterns of responses reported in
previous studies of imagined aggression (Pietrini,
Guazzelli, Basso, Jaffe, & Grafman, 2000). The vmPFC
is critical region for social, motivational and emotional
processing (Grafman & Litvan, 1999) and decision-
making (Levy & Glimcher, 2016). It is densely inter-
connected to emotion processing regions including
amygdala, periaqueductal gray, temporal poles, and
reward processing areas such as the striatum
(Carmichael & Price, 1996; Kondo, Saleem, & Price,
2003). There is a large body of fMRI and electrophy-
siology evidence that the ventromedial prefrontal cor-
tex carries information about the personal subjective
value of stimuli or actions (Fellows, 2006).
Interestingly, increased activation of thalamus and
striatum and decreased ventromedial prefrontal cor-
tex activation have been reported to reflect enjoy-
ment of aggression coupled with a diminished
capacity for controlling aggressive behavior (Decety,
Michalska, Akitsuki, & Lahey, 2009; Decety & Porges,
2011; Murray, 2007).

A handful of neuroimaging studies have begun
shedding light on how situational factors and group
dynamics shape attitudes towards killing and how this
is represented in the brain. Indeed, although harming
conspecifics is morally prohibited, there are circum-
stances where these prohibitions may be relaxed, as
in warfare where killing enemy soldiers is considered
justified. Individuals who underwent fMRI scanning
while imagining carrying out unjustified acts of killing
(e.g., shooting civilians) compared to justified killing
(e.g., shooting enemy soldiers) showed increased acti-
vation in the orbitofrontal cortex with increased cou-
pling to the temporoparietal junction (Molenberghs
et al., 2015). Furthermore, activation of the orbitofron-
tal cortex was positively associated with feelings of
guilt about engaging in acts of unjustified killing.
Relatedly, greater neuro-hemodynamic activity was
detected in the orbitofrontal cortex, as well increased
coupling between the orbitofrontal cortex and amyg-
dala and insula, when individuals viewed harmful
behaviors perpetrated by out-group members against
in-group members (Molenberghs, Gapp, Wang, Louis,
& Decety, 2016). Future studies should investigate
whether activation of and connectivity to the orbito-
frontal cortex captures individual differences in the
processing of extreme violence. Beyond describing
the neural correlates of observing or imagining vio-
lence, two recent studies have used neuroimaging
measures in an attempt to predict future antisocial
behavior. Error-related activity in the ACC detected

with functional MRI was shown to predict future anti-
social behavior in a high-risk population (Aharoni
et al., 2013). Relatedly, increased aggression and vio-
lence in adult men was predicted by lower amygdala
volumes as measured three years prior (Pardini, Raine,
Erickson, & Loeber, 2014). An important avenue for
future research, then, will be to investigate whether
and which neural markers are capable of predicting
vulnerability to radicalization.

Moving beyond metaphors

Social neuroscience is important for understanding the full
range of collective social behaviors, whether positive (e.g.,
cooperation and altruism) or negative (e.g., conflict, war
and violence). This perspective should appeal to any aca-
demic who wishes to better understand the workings of
the terrorist mind, such as anthropologists, psychiatrists,
economists, or political scientists. As conceptual clarify
improves, so too will the design of interventions, the struc-
turing of studies, the selection of future research questions,
the specification of hypotheses, and the selection of suita-
ble analytic techniques. Psychologists, intelligence experts,
and law enforcement personnel in particular could capita-
lize on an improved understanding of the complex inter-
play between individual dispositions and group dynamics
to refine prophylactic strategies, to inform counter-terror-
ism efforts, to encourage disengagement from terrorist
organizations, and to improve rehabilitation strategies.

A comprehensive understanding of radicalization and
of terrorist psychology more broadly will not be possible,
however, without first integrating top-down approaches,
according to which the causes of terrorism are political,
social, and economic, with bottom-up approaches,
according to which terrorism is best understood with
reference to the characteristics of terrorist groups and of
the individuals that comprise them. Although the litera-
ture is brimming with theories and models of radicaliza-
tion and of terrorism, many of which are couched in
catchy metaphors (e.g., the “Staircase to Terrorism”;
Moghaddam, 2005), these were intended to provide gen-
eral frameworks for organizing knowledge in terrorist
psychology. In contrast, the comprehensive approach
we are advocating may eventually produce workingmod-
els capable of predicting behavior.

This endeavor is challenging. It is made no less so by
the reality that, to understand how social, cognitive,
emotional, and motivational processes interact, we will
eventually need a computational account that acknowl-
edges the adaptive nature of radicalization and of poli-
tical violence. The resulting model may look entirely
different to anything we might anticipate based on
our intuitions or on the extant literature. If true, this
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would not necessarily mean that the neural processes
that give rise to social cognition and decision-making in
the context of radicalization and terrorism are inher-
ently more difficult to characterize than other aspects
of cognition or perception. Rather, the problem lies
with our “folk” psychology. On the one hand, our intui-
tive understanding of the world grounds psychological
theorizing. The reason social neuroscience is at all
understandable is because it uses concepts that are
continuous with our common sense understanding of
our minds and of the minds of others. On the other
hand, our intuitions sometimes get it wrong. It is intui-
tive, for example, that psychopathy should be a prere-
quisite for carrying out terrorist attacks that target
innocent people. How else could someone do such
terrible things without expressing any remorse or
guilt? As we have discussed, however, the psychopathy
account of terrorism is limited at best.

Putting the pieces together

In this paper, we provide an overview of the putative
processes involved in radicalization and extreme political
violence, and introduce a new framework, which captures
the most critical elements that contribute to research and
theory concerning this challenging issue. One central idea
developed herein is that most people who become radi-
calized and resort to extreme violence are rational and
should not be considered psychiatric patients. That is,
ordinary people can hold extremes views without becom-
ing terrorists. Thus, there are intra-individual characteris-
tics at the molecular and brain organization levels that
must be taken into account in explaining why some
individuals turn to violence. A second central idea is that
no single level of analysis, be it molecular, developmental,
or sociological, can alone account for radicalization and
propensity to commit acts of terror. Future research needs
to incorporate as many levels of enquiry as possible. The
utilization of the complementary information provided by
perspectives on individual differences, social science, and
neuroscience will enhance the identification of determi-
nants and facilitators of radicalization. These different
theoretical levels and approaches to measurement can
be compressed with mathematical models and computer
algorithms. Such information compression has the advan-
tage of reducing complexity of a large proportion of the
interindividual variability across levels of analysis and
allows for the examination of the extent to which radica-
lization is driven by a limited number of factors, as well as
the relations between variables. Undoubtedly, individual
differences across levels of organization moderate the
efficacy of rehabilitation strategies. Identifying clusters of
recurring factors linked to susceptibility to radicalization,

then, will inform tailoring of rehabilitation strategies to
the characteristics of radicalized individuals. Molecular,
neuroendocrine, and neurocognitivemarkers will increase
confidence in which strategies are likely to be efficacious.

The value of any scientific undertaking hinges on its
relevance to pressing social problems and mental health
issues. Although social neuroscience alone is neither neces-
sary nor sufficient to address radicalization and political
violence, it represents a methodological and theoretical
advance that creates an opportunity to address old ques-
tions in new ways and uncover new questions about brain
function, cognition and behavior. When neuroimaging
data are combined with fine-grain conceptual analyses,
connectivity analyses, quantitative meta-analyses, lesion
studies, and other sources of information (e.g., genetics,
hormones, electrophysiology) across disciplines (e.g.,
anthropology, sociology, political science and behavioral
economics), they can significantly advance theorizing
about the human mind and social behavior (Decety &
Cacioppo, 2010). Theory guides scientists when they select
research questions, structure studies, specify hypotheses,
choose analyses, and design interventions, and it connects
the dots in order to reveal the bigger picture (Gray, 2017).
Additional clarity can be achieved by complementing the-
orizingwith unconstrained, bottom-up approaches accord-
ing to which the latent drivers of radicalization emerge
from interactions between basic psychological processes,
representations and motivations. Mapping the complex
cognitive, motivational and social processes onto brain
mechanisms that mediate or drive radicalization and
potential violent outcomes is an iterative way to make
progress, bootstrapping our understanding with improve-
ments occurring in each successive iteration.
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