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Adopting a cognitive and follower‐centric approach to charismatic leadership, we hypothesized that followers
show lower levels of cognitive effort, reflected in superficial processing of factually correct information when
listening to and viewing a charismatic leader. We conducted two experiments, using a 2 (charismatic versus
neutral) × 2 (female versus male leader) between‐subjects design and videos of trained actors delivering a
speech. We examined the effects of leader charisma on (1a) followers’ ability to detect factually false informa-
tion, (1b) accuracy to remember information from the leader (study 1, N = 100), (2a) the persuasiveness of
factual messages, (2b) followers’ prosocial behavior and (2c) the mediating effect of the leader’s persuasiveness
on followers’ prosocial behavior (study 2, N = 140). We did not find support for the effect of leader charisma
on detecting false information, the persuasiveness of messages, or increased prosocial behavior among follow-
ers. We found an effect of leader charisma on memory. Participants recognized fewer messages in the charis-
matic compared to the neutral leader conditions. Exploratory analyses provided mixed results for an interaction
effect of leader charisma and sex on detecting and remembering false information. Our studies offer first
insights into the cognitive outcomes of the charismatic signaling process.
Throughout history the power of charismatic leaders has been doc-
umented by writers who frequently attributed charisma to a mysteri-
ous capability only possessed by a handful of individuals with
outstanding personal qualities (Antonakis et al., 2016; Weber, 1968).
Charismatic leaders such as Jesus, Martin Luther King Jr. and Gandhi
were often admired for their astonishing and inexplicable persuasive
powers, which facilitated the attraction, coordination, and cooperation
among followers (van Vugt & Smith, 2019). Charisma is also attributed
to prestigious leaders in traditional societies, such as medicine‐men
and shamans who are important, authoritative figures within their
communities, enjoying almost absolute obedience from their followers
(Petaros et al., 2015). Charismatic leadership remains a powerful lead-
ership type. However, despite its omnipresence, the cognitive mecha-
nisms that can potentially explain the influence of charismatic leaders
on their followers remain unexplored.

We begin with an overview of charismatic leadership research and
focus on an evolutionary leadership approach. We highlight the gaps
in the current literature and explain the necessity of a follower‐
centric perspective. Then, we introduce cognitive science theories to
address the influence of leader charisma on followers’ cognitive infor-
mation processes and their outcomes. Next, we outline our minimal
cognitive effort hypothesis which explains how charismatic leaders
might facilitate superficial cognitive processing of factually correct
or incorrect information in followers. We further explain how char-
isma not only affects followers’ cognitive processes, but also guides fol-
lowers’ behavior by promoting prosocial actions. Finally, we outline
our experimental approach to test our predictions on how charismatic
leadership affects cognitive information processes in followers.
Evolutionary leadership theory

From an evolutionary perspective, leadership is an adaptive social
mechanism aimed at coordinating and mobilizing group members in
response to a particular threat or opportunity in the environment, such
as collective defense or access to food. Effective leaders are able to
recruit and motivate followers for collective action (Bastardoz & van
Vugt, 2019; Grabo et al., 2017). Yet, following a leader requires giving
up autonomy to the leader, and is therefore potentially costly.
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According to evolutionary leadership theory, humans possess an adap-
tive followership psychology. This enables them to assess situations in
which it is profitable to follow particular individuals and assess their
leadership potential by relying on certain cues that are indicative of
good leadership (for example, competence, trustworthiness, vision;
Laustsen & Petersen, 2015; van Vugt et al., 2008). Charisma is best
viewed as a generic signal, or cue, indicative of an individual’s quali-
ties to attract and mobilize a group of followers for joint action
through appealing to their emotions, identities and values
(Antonakis et al., 2016; Grabo et al., 2017). In return, charismatic
leaders receive status benefits in the form of prestige and access to
resources (Hollander, 1992; Price & van Vugt, 2014).

Charismatic leadership constitutes a unique process of social influ-
ence and can have extraordinary effects on followers (Antonakis et al.,
2016; House, 1977). Unsurprisingly, the charisma concept has been
extensively discussed and investigated across many different leader-
ship fields. Yet, for leadership scholars the construct of charisma has
remained difficult to define. For example, charisma is often confused
with transformational and visionary leadership, or defined by its out-
comes (van Knippenberg & Sitkin, 2013). Recent attempts have rede-
fined and clarified the construct of charisma as a signaling process
by which leaders attempt to influence followers through the expres-
sion of emotions, values and symbols (Antonakis et al., 2016; Grabo
et al., 2017). In the present study, we consider charisma to be a signal
of leaders’ outstanding personal qualities that enables them to attract,
mobilize and coordinate followers for a shared cause (van Vugt &
Smith, 2019).
State of charismatic leadership research

Reviewing the literature on charismatic leadership reveals several
gaps that we aim to fill with our proposed studies. First, charisma
research has mainly focused on the role of the leader while neglecting
the importance of adopting the follower perspective (Bastardoz & van
Vugt, 2019). When the role of followers is considered in past research,
it mainly concerns perceptions of the leader via explicit self‐report
measures that are prone to different types of socio‐cognitive biases
(Antonakis et al., 2016). Second, research on charismatic leadership
tactics identified core verbal and non‐verbal signaling strategies as cru-
cial elements underlying the influence of a charismatic leader, for
example, using rhetoric, sharing sentiments with followers, demon-
strating passion and the use of facial expressions (Antonakis et al.,
2011). Thus, there is a need to pay more attention to followers and
explore the cognitive aspects of leaders’ charismatic influence. Third,
while research on charismatic leadership has grown over the past dec-
ades, the field has underutilized experimental designs that have the
potential to establish causality (Podsakoff & Podsakoff, 2019). During
the time of writing and conducting this registered report, several stud-
ies have objectively manipulated charisma and explored real follower
outcomes (Antonakis et al., 2021; Ernst et al., 2021; Fest et al., 2021;
Meslec et al., 2020). We pursue this line of research and apply a similar
experimental approach to examine the cognitive outcomes of the
charismatic signaling process in our registered report studies.

Traditionally, charisma research has utilized cross‐sectional or case
study designs that are suboptimal from a methodological viewpoint
(see Shamir et al., 1994; Tosi et al., 2004; Vlachos et al., 2013). When
experimental designs are being employed, the content and delivery of
a message has often been used to manipulate charisma (see Awamleh
& Gardner, 1999; den Hartog & Verburg, 1997; Holladay & Coombs,
1993; Howell & Frost, 1989; Kirkpatrick & Locke, 1996; Shamir
et al., 1994). These manipulations are subject to multiple potential
confounds, because the leaders’ messages differ along various dimen-
sions, such as the emotional value of the message that might induce
short‐term affection in the participants (Awamleh & Gardner, 1999;
den Hartog & Verburg, 1997). In the present study, we controlled
2

for the influence of the emotional value of information by assessing
followers’ processing of factually correct but emotionally neutral infor-
mation delivered in a charismatic speech. Finally, researchers some-
times deployed actors or trained speakers to act as charismatic
leaders (Holladay & Coombs, 1993; Howell & Frost, 1989;
Kirkpatrick & Locke, 1996). The problem here is that participants often
have no real connection with these leaders because a shared goal or
vision is missing (e.g., climate change activism), making it difficult
to activate genuine follower emotions and cognitions, and often pre-
vent that followers’ identify with the leader’s vision. Our proposed
studies add to the literature by creating a realistic and relevant
leader–follower setting by selecting a leader context that is relevant
to the follower (i.e., climate change and sustainability), using charis-
matic leadership tactics performed by trained actors to manipulate
charisma (Antonakis et al., 2021; Meslec et al., 2020) and utilizing
cognitive tasks to examine the influence of charismatic leaders on fol-
lowers’ cognitive information processing outcomes.
Adopting a follower-centric approach

Charisma is prestige‐based signaling and leaders receive status ben-
efits for the potential risks they run in leading a group (Antonakis
et al., 2016; Grabo et al., 2017; Hollander, 1992; Price & van Vugt,
2014). Perceived leadership qualities such as being generous, inspir-
ing, and visionary increase the odds that a leader is seen as charismatic
(Hollander, 1992; Williams et al., 2018). Charismatic leaders rely on
this emotional, value‐based and symbolic signaling path to exercise
influence and persuasiveness, and gain voluntary followers
(Antonakis et al., 2016; Grabo et al., 2017). Thus, the charisma of
the leader manifests itself in the way the leader acts, behaves and
speaks. Several charismatic leadership tactics have been identified,
for example, using metaphors and contrasts, and displaying facial
expressions or using hand gestures (Antonakis et al., 2011). By apply-
ing these verbal and non‐verbal techniques, these leaders are able to
convincingly signal their vision and values, and influence followers’
information processes. But in order to understand this influence we
need to shift the lens from a leader‐centric to a follower‐centric per-
spective. Remarkably, the importance of followers’ cognitive informa-
tion processes was already noted in the 70s and continued to be
addressed by scientists throughout the last two decades (Emrich,
1999; Hall & Lord, 1995; House, 1977; Lord & Emrich, 2000; Rock
& Schwartz, 2006). In addition, there is considerable consensus among
scholars that charismatic leadership has profound effects on followers’
cognition (Ensari & Murphy, 2003; Hall & Lord, 1995; Shamir et al.,
1993). Leadership stereotyping, role models and leader characteristics
affect followers’ memory systems, influencing how information from
leaders is being processed (Emrich, 1999; Hall & Lord, 1995).
A cognitive science perspective

Researchers have made efforts to theoretically link the effects of
charisma to followers’ cognition (Emrich et al., 2001; Lord &
Emrich, 2000; Shamir et al., 1993). Yet, so far no study has assessed
followers’ cognitive processes – such as attention and memory – when
processing information from a charismatic leader, and causal evidence
for the effects of charisma on cognition is lacking.

We propose to fill this gap by adding cognitive science methods to
charisma research. Especially, we suggest that a leader’s charisma will
affect followers’ cognitive information processing by modulating the
perception and processing of language‐based information in a top‐
down manner. Indeed, many studies from the field of expectancy
effects and hypnosis highlight the powerful influence of top‐down
mechanisms on information processing (Clark, 2013; Crum &
Phillips, 2015; Engel et al., 2001; Stewart‐Williams & Podd, 2004).
Similar to the effect of expectations on information processing, we sug-
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gest that leader charisma offers cognitive heuristics for processing
messages from the leader (Reh et al., 2017; Sperber, 2010). Especially,
the follower perceives the charismatic leader as a role‐model who pro-
vides valuable, consistent and accurate information and therefore, it is
not necessary to elaborate on or evaluate the correctness or relevance
of information provided by the leader (cf. prestige‐bias; Cheng, 2020;
Henrich et al., 2015).
The minimal cognitive effort hypothesis

In the present study, we argue that leader charisma affects follow-
ers’ cognitive information processes, resulting in minimal cognitive
effort invested by followers when processing arguments from the lea-
der. We argue that the leader’s charisma activates cognitive heuristics
to process information. These determine top‐down processing of sen-
sory (language‐based) information, leading to more superficial cogni-
tive processing. Current theories from cognitive and evolutionary
science support our hypothesis.

First, evolutionary approaches delineate that leader–follower rela-
tions are formed when individuals give up their autonomy, structurally
or temporarily, to defer to the leader (Bastardoz & van Vugt, 2019).
This implies that in contexts in which people are uncertain what to
do, rather than spending energy on finding solutions themselves via
individual trial‐and‐error learning, they rely on leaders for guidance.
Thus, followership is a way to conserve cognitive energy as it enables
people to spend minimal cognitive and physical effort to achieve their
goals (van Vugt, 2006).

Second, charismatic leaders often act as prestigious role‐models
and their authority is used as a substitute for the costly processing of
new information by followers themselves (Henrich et al., 2015). We
thus argue that leader charisma influences perceptions of the quality
of information provided by the leader. Especially, the specific verbal
and non‐verbal techniques that charismatic leaders use to influence
their followers add to their persuasiveness (Antonakis et al., 2011).
These tactics affect how followers process information provided by
the leader. People rely on the charismatic leadership cues as a heuristic
that the information presented is reliable, trustworthy and important.
As a consequence, followers may be less likely to engage in an exten-
sive, elaborative and critical cognitive analysis of the information that
is presented, as it was already deemed to be important and correct. The
result of which is that followers will pay less attention to the actual
content of the information from the leader and will be less able to
memorize exactly what the leader said.

Third, the predicted minimal cognitive effort is also consistent with
research on source credibility. Credibility and competence are core
values of leadership (Posner & Kouzes, 1988). Sperber (2010) argues
that when followers perceive a leader as credible and authoritative,
they are more likely to accept ambiguous and complex information
without critical reflection. This so‐called “guru‐effect” can explain
how leader charisma serves as an external reason for endorsing argu-
ments made by the leader even if followers do not fully comprehend
the leader’s argumentation.

A fourth line of evidence providing support for the minimal cognitive
effort hypothesis is provided by a brain imaging study. When religious
followers were listening to prayers from a charismatic leader – a Chris-
tian leader with healing powers – followers showed a reduction in pre-
frontal brain networks, regions associated with executive and social
cognitive functioning (Schjoedt et al., 2011). In addition, the cognitive
resource depletion model explains how charismatic authorities
decrease individuals’ cognitive effort in a religious context, preventing
followers from memorizing details of the leader–follower interaction
(Schjoedt et al., 2013). Although these results have to be interpreted
with caution regarding methodological and contextual effects, they
illustrate how followers might invest only minimal cognitive effort in
interactions with a charismatic leader.
3

Behavioral effects of charisma

Besides the hypothesized effect of leader charisma on followers’
cognitive information processing outcomes, there are also indications
for behavioral effects following exposure to a charismatic leader. Such
leaders motivate their followers to cooperate and contribute to a collec-
tive goal (Antonakis et al., 2016; Cheng, 2020). They act as role‐
models, showing kind, prosocial and generous behavior, which
increases the odds that followers will imitate such behavior
(Kafashan et al., 2014). For example, participants donated greater
amounts of money in a trust game after being exposed to a charismatic
speaker (cf. charisma prosociality hypothesis; Grabo & van Vugt,
2016). Moreover, articulating a vision increases the likelihood that fol-
lowers will make short‐term sacrifices to help the collective (Joireman
et al., 2006). In addition, due tominimal cognitive effortwhen processing
information from a charismatic leader, followers may not scrutinize the
reasons behind the leader’s argumentation. Consequently, followers
would not only be more persuaded by the leader’s statements but also
comply more with requests from the leader, for example, to make sac-
rifices to support a collective purpose such as donating time or money.
Integrating cognitive science methods into leadership research

In the present study, we examined if leader charisma causes mini-
mal cognitive effort invested by followers when processing information
from the leader. Cognitive (neuro)science offers promising tools to
examine cognitive information processes in leader–follower interac-
tions (Boyatzis, 2011; Waldman et al., 2011). We are mindful that sim-
plifying leader–follower interactions in this way potentially threatens
the ecological validity of the research (Lindebaum & Zundel, 2013).
However, creating experimental rigor allows us to draw causal infer-
ences and this is what has been generally lacking in the literature on
charismatic leadership (Podsakoff & Podsakoff, 2019).

There are different paradigms available in cognitive science to
operationalize and assess cognitive effort effects of charismatic leader-
ship on followers. We operationalize cognitive information processing
outcomes and subsequent behavior, by assessing (1a) participants’
ability to detect factually false information, (1b) accurately remember
previously presented emotionally neutral information from a charis-
matic leader in study 1, and (2a) whether participants are persuaded
by emotionally neutral information, (2b) accordingly show prosocial
behavior and (2c) whether the leader’s persuasiveness mediates the
effect of charisma on prosocial behavior in study 2.

First, the ability to detect or monitor false information is a crucial
element of information processing (Gehring et al., 1993). Thus, super-
ficial cognitive processing of information that originates from the
charismatic leader will decrease the odds that followers detect false
information, because they do not pay attention to the factual correct-
ness of a message and they expect to obtain valuable and correct infor-
mation from a highly prestigious leader (1a; prestige‐bias; Cheng,
2020; Henrich et al., 2015).

Second, remembering information is a fundamental ability that
relies on how the previous information was processed (Cowan,
1988). Therefore, minimal cognitive engagement increases the odds
that followers will not memorize informational details, because infor-
mation was processed superficially with minimal attention to, for
instance, details of the message (1b; Schjoedt et al., 2013).

Third, we captured the persuasive mechanisms of charismatic lead-
ers in two ways – using cognitive and behavioral methods. Because
charismatic leaders are trusted, competent authorities, followers might
be easily persuaded by the information they provide (Cheng, 2020;
Sperber, 2010). Thus, the awareness of the leader’s charisma influ-
ences how information originating from this leader is processed (2a).

At the same time, the charismatic leader increases the followers’
willingness to cooperate and contribute to a shared goal, for



L.H. Engelbert et al. The Leadership Quarterly xxx (2022) 101656
example, by sharing group sentiments and providing a vision
(Antonakis et al., 2011). Thus, followers should act according to
the leader’s persuasiveness and show more prosocial actions (2b).
In turn, the leader’s persuasiveness might mediate the effect of lea-
der charisma on prosocial behavior. First, minimal cognitive pro-
cessing of information from the leader increases the odds that
followers are more easily persuaded by arguments. Second, if fol-
lowers pay superficial attention to a leader’s argumentation – for
example, why they should donate to a charity – the follower might
be more likely to comply with this request because they are already
persuaded by the arguments (2c). Then, minimal cognitive process-
ing of factual information potentially facilitates prosocial actions
requested by the leader.
Present research: design and hypotheses

Charismatic leaders usually operate within a specific real‐world
context, for example, in religion, politics, or businesses in which
they share certain values and a vision with their followers
(Awamleh & Gardner, 1999; Conger & Kanungo, 1987; Conger
et al., 2000; Shamir et al., 1998). Therefore, we took the following
steps in designing the current set of studies to increase the ecologi-
cal validity. First, we carefully considered the context in which our
experimental designs are implemented. To foster the engagement of
the participants with the leader and tasks, we chose the theme of
environmental activism against climate change as the context for
the experiments. Second, we used environmental and emotionally
neutral facts as information provided by the leader to enhance the
external validity of our experiments and reduce potential confounds.
Third, we recorded a female and male actor for our charisma manip-
ulation to increase the ecological validity and generalizability of our
findings.

Charisma is sometimes associated with a female leadership style
and research has shown that female leaders regard charismatic and
value‐based guiding as more important than male leaders (cf. feminine
leadership advantage; Paris et al., 2009). However, in some studies
men have been ascribed higher charisma than women (Jokisch
et al., 2018). Moreover, female leaders who were judged as equally
charismatic as male leaders were found to show greater effort by using
more acoustic charismatic cues than male leaders (Novák‐Tót et al.,
2017). Other researchers state that charisma is such a powerful leader-
ship style that it outweighs the influence of the leader’s sex (Johnson
et al., 2008). Thus, there is inconclusive evidence for a directional
interaction effect of the leader’s sex and charisma. We therefore did
not have specific predictions concerning an effect of the leader’s sex
on followers’ cognitive and behavioral outcomes.

In this registered report, we conducted two experimental studies
which share certain methodological characteristics but examine dis-
tinct cognitive or behavioral processes: (1a) detecting factually false
information, (1b) remembering emotionally neutral information
provided by the leader, (2a) being persuaded by factual propositions
made by the leader, (2b) accordingly showing prosocial behavior by
donating for a collective purpose and (2c) a mediation effect of the
leader’s persuasiveness on the effect of charisma on prosocial behav-
ior. The manipulation of charismatic leadership consisted of a video
in which a trained, native‐English speaking actor (female versus
male) delivers a speech by using charismatic leadership tactics
(charismatic versus neutral). After watching one of the videos, partic-
ipants completed the cognitive or behavioral tasks depending on the
study.

Study 1

First, we assessed participants’ ability to detect false information
and remember statements made by the leader during the speech.
4

Hypothesis 1a. We expected that participants detect fewer errors (false
statements) presented in the charismatic condition as compared to
participants in the neutral condition.
Hypothesis 1b. We predicted that participants remember fewer factual
statements in the charismatic condition as compared to participants in the
neutral condition.
Study 2

Second, we assessed the persuasive influence of a charismatic lea-
der by asking participants whether they are persuaded by a number
of different factual statements made by the leader during the speech.
We also assessed whether participants are more likely to comply with
a request from the charismatic leader and accordingly show prosocial
behavior following the leader’s messages.

Hypothesis 2a. We predicted that participants are more persuaded by
information from the leader in the charismatic condition as compared to the
neutral condition.
Hypothesis 2b. We expected that participants donate a greater share of
their experimental earnings to an environmental organization in the charis-
matic condition as compared to the neutral condition.
Hypothesis 2c. We expected that the leader’s persuasiveness mediates the
effect of charisma on donations followers make to an environmental
organization.
Method study 1

Ethics

The proposed studies have been approved by the institutional
Local Research Ethics Committee (VCWE) from the VU University
Amsterdam. Participants were at least 18 years old and gave
informed consent before they participated in the studies. They had
the right to withdraw from participation at any time during the stud-
ies without repercussions. In line with the university’s ethical guide-
lines, after participating in the study, participants received a written
debriefing and the contact details of the study investigator. Partici-
pants had the opportunity to ask questions after the experimental
session and were instructed to not share the information with other
future participants. Participants enrolled independently from each
other in the experiment which further reduced the chances of
spill‐over effects.

Design

We used a between‐subjects repeated measures design with the
two independent variables leader charisma (charismatic versus neu-
tral) and leader sex (female versus male). Participants were randomly
assigned to one of the four conditions: charismatic female, neutral
female, charismatic male, or neutral male. The study was conducted
online, while participants attended a video call with the
experimenter.

Participants

For both studies, we recruited participants using online flyers dis-
tributed via university channels, the university participant recruitment
system SONA and announcements on internal university course pages.
Participants were invited to register for a study on assessing attitudes



Table 1
Means and Standard Deviations Charisma Ratings Pre-Test Study 1.

Condition n M SD

Charismatic female 12 4.07 0.26
Charismatic male 11 4.11 0.69
Neutral female 12 3.80 0.66
Neutral male 13 3.48 0.78

Note. Charisma ratings for each video were obtained in a separate pilot study,
independent of the experimental study.
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about climate change and sustainability. They received EUR 8 for their
participation.

Materials

Charisma manipulation
For our experimental manipulation, we wrote two speeches on the

topic of climate change and sustainability. Both speeches have a sim-
ilar amount of words and contain the same (emotionally neutral) state-
ments used in the cognitive tasks. We recorded two professional
native‐English speaking actors (female and male) who delivered the
speeches (charismatic versus neutral). The speeches differ on non‐
verbal charismatic leadership tactics (CLTs) that are signaled by the
respective actor (facial expressions, gestures, animated tone of voice)
and verbal tactics that are included in the speech content, such as lists,
stories, rhetorical questions and sentiments to the collective
(Antonakis et al., 2021). The speeches contain three different types
of information. First, to assess the effect of leader charisma on error
detection, we implemented four factually false statements in the
speeches. Second, to assess the effect of leader charisma on partici-
pants’ ability to remember factual information, we implemented 15
factually correct and emotionally neutral statements. Third, the
speeches contain additional information used to manipulate charisma
in line with the verbal CLTs (Antonakis et al., 2011). These tactics
draw on various emotional and verbal communications skills. How-
ever, research has shown that cognitive processes can be influenced
by the emotional valence of stimuli (Cahill & McGaugh, 1995). There-
fore, we conducted a pilot study (supplementary material B) to exam-
ine valence and arousal ratings of the statements that are part of both
the speech and the cognitive tasks to control for a possible effect of the
emotional valence of the statements on followers’ cognitive processes.

Manipulation checks
Pre‐test objective manipulation check. Two trained observers

independently coded the written speeches on the absolute absence
or presence of the nine verbal and three non‐verbal CLTs, and the pres-
ence of incorrect statements, according to the method used by
Antonakis et al. (2021). The observers rated each sentence of the
speech on the presence and absence of the verbal CLTs and factually
false statements, and counted the number of total instances of non‐
verbal tactics during each video. The coders agreed on 98% of the
880 coding events for the neutral and 92% of the 920 coding events
for the charismatic speech. However, we only found weak interrater
reliability for the neutral (κ = 0.30, z = 8.85, p < .001) and charis-
matic (κ = 0.30, z = 9.03, p < .001) speech. The independent coders
reported to initially have had different interpretations of some of the
CLTs (contrasts, sentiments to the collective etc.). Accordingly, when
testing for inter‐coder reliability on the total absence or presence of
CLTs per sentence irrespective of the specific tactic used, the
inter‐coder reliability increased (neutral speech: κ = 0.52, z = 5.04,
p < .001; charismatic speech: κ = 0.45, z = 4.32, p < .001). The
coders reconciled the differences until they reached agreement (sup-
plementary material C). The final number of CLTs identified by the
coders in the neutral speech as proportion of total sentences was
13.6% (12 CLTs over 88 sentences) as opposed to a proportion of
63.04% (58 CLTS over 92 sentences) in the charismatic speech. The
independent coders detected all factually incorrect statements in the
neutral and charismatic speech. The proportions of CLTs used in the
neutral (12 / 88) and charismatic speech (58 / 92) were significantly
different, χ2 (1) = 44.14, p < .001. The number of gestures and facial
expressions (charismatic female: 188; charismatic male: 176; neutral
female: 30; neutral male: 25) was statistically significantly associated
with the condition of the speech, (χ2 (3) = 43.34, p < .001).

Pre‐test subjective manipulation check. For study 1 and 2, we
conducted one pilot study to obtain subjective ratings for the per-
ceived charisma of the leaders. We recruited 120 participants and ran-
5

domly assigned each participant to one of the eight videos for study 1
or 2. First, participants gave informed consent and answered demo-
graphical questions. After completing a video sound check, partici-
pants were randomly assigned to one of the eight videos. After
watching and rating the leader, participants answered an attention
check question (selecting the name of the leader from two options),
and specified any technical problems they experienced. Fourteen par-
ticipants did not complete the study.

Fifty‐two participants rated one of the four videos for study 1 on
five items assessing the charisma of the speaker (Grabo & van Vugt,
2016; “charismatic”, “likable”, “enthusiastic”, “inspiring”, “warm”; Cron-
bach’s α = 0.74). Two of the participants indicated to not believe in
climate change. We excluded these participants from the analysis
because of the importance of environmentalism to the leader–follower
scenario in the study. Two participants did not pass the sound check
and failed the attention check or had technical problems and failed
the attention check. We excluded these participants from the subse-
quent analysis. We analyzed the data of the remaining 48 participants
(female = 39; M age = 20.56; SD = 1.92). We calculated a composite
score for charisma by averaging all ratings for the five items per par-
ticipant (Table 1). We fitted a multiple regression model to predict
the charisma composite score based on the leader charisma and leader
sex conditions. The overall regression was not statistically significant
(adjusted R2 = 0.09, F (3, 44) = 2.63, p = .062). There was no signif-
icant interaction effect of leader charisma and leader sex on charisma
ratings (B = 0.37, se = 0.37, p = .322). When excluding the interac-
tion effect from the model, the overall regression equation was signif-
icant (adjusted R2 = 0.09, F (2, 45) = 3.44, p = .041). The leader
charisma condition significantly predicted charismatic ratings
(B = 0.45, se = 0.18, p = .018, partial η2 = 0.12). Leader sex did
not have a significant effect on charisma ratings (B = ‐0.15,
se = 0.18, p = .422). The leaders in the charismatic condition
(M= 4.09, SD= 0.50) were rated significantly more charismatic than
the leaders in the neutral condition (M= 3.63, SD= 0.73).The results
of our subjective manipulation check are similar to results obtained by
Meslec et al. (2020), who found a significant effect of leader charisma
(manipulated with CLTs) in their subjective manipulation checks using
the vision dimension of the Transformation Leadership Inventory
(Podsakoff et al., 1990; M charisma = 2.74, M neutral = 2.28,
η2 = 0.09). Additionally, we note that extracts of the same videos
were used in other experimental studies and tested accordingly in sep-
arate validation studies, supporting the difference in perceived char-
isma between the charismatic and neutral condition in a different
independent sample (supplementary material F).
Dependent measures

Error detection task
Pre‐test statement selection. We recruited 56 participants (uni-

versity recruitment system SONA, female = 50, M age = 20.04,
SD = 2.24) and randomly assigned them to one of two data sets
(N = 28 per data set). Each of the data sets contained 17 statements
of a previously emotionally neutral rated statement set, for which
we created one incorrect statement for each original, factually correct
version (supplementary material B). Participants read 10 unique cor-



Table 3
Example Statements Memory Task Study 1.

Signal statement Noise statement

Global warming commonly refers to the
observed warming since pre-
industrial times.

Global warming defines a long-term
rise in the temperature of the earth's
climate.

Carbon dioxide (CO2) traps solar
radiation in the atmosphere.

Carbon dioxide (CO2) is a long-lived
greenhouse gas in the atmosphere.

Solar radiation passes through the earth's
atmosphere.

Solar radiation has shorter wavelengths
than infrared radiation.

Note. Signal items were part of the speech and shown during the memory task.
Noise items were only shown during the memory task.
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rect and seven unique incorrect statements, or vice versa. We asked
participants to identify per statement whether it is factually correct
or incorrect. We presented an example to the participants (“Apples
grow on trees.” is a factually correct statement, whereas “Apples grow
underground.” is a factually incorrect statement). We also asked partici-
pants how certain they were about their response (1 = Very uncertain,
5 = Very certain). We calculated the percentage of participants who
correctly categorized the statement as factually correct or incorrect
per statement. We selected four statements for the speeches, and their
matching correct versions (Table 2), that were identified as factually
incorrect (or correct respectively) by at least 75% of the participants
(M Valence = 4.31, SD = 1.50, M Arousal = 4.11, SD = 1.30).

Task. In study 1, we used an adaptation of the Conflict Verification
Task (CVT; Stadtler et al., 2013) to measure participants’ ability to
detect factually false information presented by the leader. In short,
noticing that the leader presents false information requires that 1) par-
ticipants remember that the information was presented, and 2) iden-
tify the information as false. The task contained eight statements
(composed of four statement pairs; Table 2). The four factually incor-
rect statements were presented during the speech. The four factually
correct distractor statements were not presented in the speech, and
only differ from the false statements on one key word. During the error
detection task, participants saw the two statements of one statement
pair simultaneously. The pairs were presented in randomized order.
First, we asked participants to read each statement of the pair and
select in a forced‐choice format the one that was presented by the lea-
der in the speech. The selected statement appeared on the screen again
and participants indicated in a forced‐choice manner whether the
statement was factually correct or incorrect. By asking both questions,
we aimed to rule out that participants scored high on the identification
of false information despite not remembering that the leader made this
statement. By including highly similar distractor statements we further
aimed to prevent a ceiling effect of identifying the statements as being
presented in the speech or being factually false due to context informa-
tion in the statement itself. Participants received one score per state-
ment pair based on the two‐stage composite of the responses to both
questions per pair. Participants only received a score of 1 (= Detected)
if both questions were answered correctly, i.e., 1) participants identi-
fied correctly that the statement was presented by the leader and 2)
that the information was factually incorrect. We coded all other
response patterns with a score of 0 (= Not detected). The results of
the error detection task were analyzed at the statement pair level.
Memory task
Pre‐test statement selection. To assess participants’ recognition

for factual information that was presented by the leader, we selected
15 statement pairs (30 statements) from the emotionally neutrally
rated pilot statement set (M Valence = 3.97, SD=1.11,M Arousal = 4.12,
SD = 0.95). Fifteen of these statements are implemented in the speech
(signal items), the other 15 statements served as distractors (noise
items) in the memory task (Table 3). The signal and noise items of each
statement pair have a similar syntax, number of words and content.
Table 2
Statements Error Detection Task Study 1.

Factually incorrect statement Factually correct statement

Air pollution defines a cleansing
substance that is present in the air.

Air pollution defines a pollutant
substance that is present in the air.

Weather cannot change from hour to
hour, day to day and season to season.

Weather can change from hour to hour,
day to day and season to season.

Global warming describes decreases in
worldwide surface temperatures.

Global warming describes increases in
worldwide surface temperatures.

Fossil fuels include oil, coal and wind. Fossil fuels include oil, coal, and gas.

Note. For each row, the incorrect and correct statement form one statement
pair.
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Task. Participants were presented with all 30 factually correct and
emotionally neutral signal and noise statements. Fifteen of these state-
ments were from the speech (signal items), 15 were not present in the
speech (noise items) but highly similar to the presented statements and
served as distractor items. The statements were presented in a randomized
order, one statement at a time, to assess participants’memory for informa-
tion that was presented by the leader. One statement at a time was shown
to the participant. For each single statement, we asked participants
whether the information was presented by the leader during the speech
(“Yes”, “No”). Per statement, we coded correct answers 1 (Hits and Correct
Rejections) and incorrect answers 0 (Misses and False Alarms). The results
of the memory task were analyzed at the single statement level.
Covariates
To assess and control for the extent to which participants were

engaged with the environment, we asked participants how concerned
they are with the environment (1 = Not at all concerned, 5 = Very con-
cerned). We added this variable as a covariate to the statistical models
in our analysis. In addition, we added the participant’s sex as a covari-
ate as the perceptions of female and male leaders might differ between
female and male participants.
Procedure

Due to COVID‐19 restrictions, participants completed the study
online, while attending a video call with the experimenter to ensure that
participants completed the study in one session. One participant was
tested at a time. The experimenter informed participants that they
would view a speech about climate change and sustainability, and
would answer some questions afterwards. After giving informed con-
sent, the experimenter and participant switched off their camera and
microphone. Next, participants answered the demographical questions
(age, sex, environmental concern, belief in climate change) and com-
pleted a video and sound check by watching a short video in which they
were instructed to select the option “Strongly agree” on a response scale.
Participants were randomly assigned to one of the four leader conditions
and watched the respective video speech. Subsequently, participants
answered an attention check question (selecting the name of the leader)
and were asked whether they had any technical problems while viewing
the video. Participants continued with completing the error detection
and memory task. Finally, they received a written debriefing and
switched on their camera and microphone again. The experimenter
asked them whether they had been interrupted or experienced any tech-
nical issues during the study. The experimenter noted any deviations,
additional comments or questions that participants had.
Results study 1

We performed all statistical analyses in R (R Core Team, 2022). The
data was collected in March and April 2021. Means, standard devia-
tions and correlations of all variables are shown in Table 4.
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Sample

For study 1, we recruited 100 participants (female = 76,
M age = 23.84, SD = 5.30, sample size calculation supplementary
material A). Thirty‐nine percent of the participants indicated to be
very concerned with the environment (5‐point Likert scale from (1)
Not at all to (5) Very concerned; 46% = 4; 13% = 3; 2% = 2). Except
one participant who selected “Don’t know”, all participants indicated to
believe in climate change. Sixty‐four percent of the participants indi-
cated excellent, 30% good and 6% average English language
proficiency.

Error detection

The results of the mixed model analyses are presented in Table 6
with Model 1 reporting the main effects of the manipulations, Model
2 reporting the manipulation effects while controlling for environmental
concern and participant sex, Model 3 including the manipulation effects
and their interaction term and Model 4 reporting the manipulation
effects, their interaction term and the control variables. In contrast to
our hypothesis (1a), the charisma condition had no significant effect
on error detection (Model 1 B = ‐0.10, OR = 0.91, p = .734; Model
2 B = ‐0.05, OR = 0.95, p = .868; Model 3 B = ‐0.72, OR = 0.49,
p = .071; Model 4 B = ‐0.67, OR = 0.51, p = .092). The male leader
condition had no effect on error detection in the models without the
interaction terms (Model 1 B = ‐0.17, OR = 0.85, p = .564; Model 2
B = ‐0.18, OR = 0.84, p = .539). However, we found an unpredicted
statistically significant interaction effect of the charismatic andmale lea-
der condition (Model 3 B = 1.27, OR = 3.55, p = .027, Model 4
B = 1.26, OR = 3.52, p = .027). On average, participants identified
28% of the factually incorrect statements in the female and 37% in
the male charismatic leader condition, and 42% in the female and
27% in the male neutral leader condition (Table 5). However, the
follow‐up pairwise comparisons using a Tukey post‐hoc test corrected
with Holm’s sequential Bonferroni procedure showed no significant con-
trasts. The models that include the interaction term showed a significant
effect of the male leader condition on error detection (Model 3 B = ‐
0.79, OR = 0.45, p = .049; Model 4 B = ‐0.80, OR = 0.45, p =
.046). Participants identified fewer factually incorrect statements in
the male (32%) than in the female leader condition (35%).

Bayes factor

To quantify the evidence for the null hypothesis that there is no
main effect of leader charisma on error detection and reliably estimate
Bayes factors, we fitted the data to Bayesian models using the ‘brms’
package. We regressed participants’ detection of erroneous informa-
Table 4
Descriptive Statistics and Correlations Study 1.

Variable M SD 1 2 3

1. Participant sex 0.24 0.43
2. Age 23.84 5.30 -0.09
3. Belief 0.99 0.10 0.06 0.02
4. Concern 4.22 0.75 -0.04 0.18 0.17
5. English 1.42 0.61 -0.08 -0.02 0.07
6. Error detection 0.34 0.28 -0.02 0.19 0.12
7. Memory 0.64 0.09 0.13 0.06 0.18
8. Charisma 0.50 0.50 -0.05 0.01 -0.10
9. Leader sex 0.50 0.50 -0.05 0.09 0.10

10. Interaction 0.25 0.44 0.00 0.07 0.06

Note. N= 100; Charisma was coded as 0 = neutral and 1 = charismatic; Leader sex
change was coded as 0 = Not believing in climate change and 1 = Believing in cli
scale from 1 = Not at all concerned to 5 = Very concerned; English language profic
detection reflects average error detection proportion from 0 = no erroneous infor
average memory proportion from 0 = no correct responses to 1 = all statements

7

tion per item pair (0 = Not detected, 1 = Detected) on the sex of the
leader and the covariates environmental concern and participant sex,
and the random intercepts per participant and item pair. We compared
this model to the full model which includes a main effect of charisma.
The model comparison indicated anecdotal evidence for the null‐
hypothesis (BF01 = 1.49). These results suggest that participants did
not detect less erroneous information in the charismatic compared to
the neutral leader condition. However, a Bayes Factor between 1
and 3 only provides weak, and therefore, insufficient evidence (van
Doorn et al., 2021).
Memory

The results of the mixed models analyses are shown in Table 7 with
Model 1 reporting the main effects of the manipulations, Model 2
reporting the main effects while controlling for environmental concern
and participant sex, Model 3 including the main effects and their inter-
action term and Model 4 reporting the main effects, their interaction
term and the control variables. Participants correctly categorized
60% of the statements in the female and 63% in the male charismatic
leader condition, and 67% in the female and 65% in the male neutral
leader condition (Table 5). In line with our hypothesis, the charisma
condition had a significant effect on memory (Model 1 B = ‐0.20,
OR=0.82, p= .036; Model 2 B= ‐0.19, OR=0.83, p= .050; Model
3 B = ‐0.34, OR = 0.71, p = .012; Model 4 B = ‐0.31, OR = 0.73,
p = .020). Participants recognized fewer factual statements presented
in the charismatic conditions (62%) as compared to participants in the
neutral leader conditions (66%). There was no significant interaction
effect of the charismatic and male leader condition on memory (Model
3 B = 0.27, OR= 1.31, p = .149; Model 4 B = 0.25, OR= 1.28, p =
.185). The male leader condition had no significant effect on memory
(Model 1 B = 0.02, OR = 1.02, p = .800; Model 2 B = 0.03,
OR=1.03, p= .764; Model 3 B= ‐0.11, OR=0.89, p= .397; Model
4 B = ‐0.10, OR = 0.91, p = .463).
Exploratory analyses

Test of balance

Participants were randomly assigned to conditions at the session
level. We regressed participant sex and environmental concern on
the experimental manipulations. The leader charisma and the leader
sex effects were not significant in the two models (Table 8). Therefore,
the null findings for Hypothesis 1a are unlikely to be driven by effects
of the control variables participant sex or concern with the
environment.
4 5 6 7 8 9

-0.34**
0.14 -0.09
0.08 -0.06 0.30**
-0.13 0.00 -0.04 -0.20*
0.03 0.07 -0.05 0.03 0.00
-0.05 0.06 0.07 -0.02 0.58** 0.58**

and participant sex were coded as 0 = female and 1 = male; Belief in climate
mate change; Concern with the environment was measured on a 5-point Likert
iency was coded as 1 = Excellent, 2 = Good, 3 = Average, 4 = Poor; Error
mation detected to 1 = all erroneous information detected; Memory reflects
correctly classified as present/absent. *p < .05. **p < .01.



Table 5
Descriptive Statistics Error Detection and Memory Study 1.

Error Detection Memory
Condition n M SD M SD

Charismatic female 25 0.28 0.27 0.60 0.08
Charismatic male 25 0.37 0.29 0.63 0.08
Neutral female 25 0.42 0.26 0.67 0.09
Neutral male 25 0.27 0.31 0.65 0.11

Table 6
Mixed Effects Model Results of Charisma and Leader Sex on Error Detection Study 1.

Error Detection
Variable Model 1 Model 2 Model 3 Model 4

Fixed effects
Intercept −0.68* −1.85* −0.37 −1.45

(0.26) (0.90) (0.29) (0.90)
Leader charisma −0.10 −0.05 −0.72† −0.67†

(0.29) (0.29) (0.40) (0.40)
Leader sex −0.17 −0.18 −0.79* −0.80*

(0.29) (0.29) (0.40) (0.40)
Concern 0.28 0.26

(0.20) (0.19)
Participant sex −0.08 −0.15

(0.34) (0.33)
Interaction effect 1.27* 1.26*

(0.57) (0.57)
Random effects
Subject 0.75 0.72 0.68 0.64

(0.87) (0.85) (0.82) (0.80)
Item 0.03 0.03 0.03 0.03

(0.18) (0.18) (0.19) (0.19)
R2 0.195 0.197 0.200 0.200
AIC 509.684 511.628 506.734 508.717
Log likelihood −249.842 −248.814 −247.367 −246.358

Note. N = 100; N items = 4. Unstandardized regression coefficients for fixed effects with standard errors in between parentheses and variance for random effects
with standard deviations in between parentheses are presented in the table. Charisma was coded as 0 = neutral, 1 = charismatic; Leader and participant sex were
coded as 0 = female, 1 = male; Concern with the environment was measured on a 5-point Likert scale from 1 = Not at all concerned to 5 = Very concerned.
†p < .10. *p < .05.

Table 7
Mixed Effects Model Results of Charisma and Leader Sex on Memory Study 1.

Memory

Variable Model 1 Model 2 Model 3 Model 4

Fixed effects
Intercept 0.81*** 0.62† 0.88*** 0.70*

(0.21) (0.35) (0.22) (0.35)
Leader charisma −0.20* −0.19* −0.34* −0.31*

(0.10) (0.10) (0.13) (0.13)
Leader sex 0.02 0.03 −0.11 −0.10

(0.10) (0.10) (0.14) (0.13)
Concern 0.04 0.03

(0.06) (0.06)
Participant sex 0.14 0.13

(0.11) (0.11)
Interaction effect 0.27 0.25

(0.19) (0.19)
Random effects
Subject 0.05 0.05 0.05 0.05

(0.23) (0.22) (0.22) (0.22)
Item 1.13 1.13 1.13 1.13

(1.07) (1.07) (1.07) (1.07)
R2 0.267 0.267 0.267 0.267
AIC 3470.743 3472.908 3470.697 3473.178
Log likelihood −1730.372 −1729.454 −1729.349 −1728.589

Note. N= 100; N items = 30. Unstandardized regression coefficients for fixed effects with standard errors in between parentheses and variance for random effects
with standard deviations in between parentheses are presented in the table. Charisma was coded as 0 = neutral, 1 = charismatic; Leader and participant sex
were coded as 0 = female, 1 = male; Concern with the environment was measured on a 5-point Likert scale from 1 = Not at all concerned to 5 = Very concerned.
†p < .10. *p < .05. ***p < .001.
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Robustness checks

We computed the pre‐registered mixed effects models again exclud-
ing participants who 1) selected “Don’t know” on whether they believe
in climate change, 2) indicated to be “Not concerned” about the envi-
ronment, 3) failed the attention check, 4) had technical problems
throughout the study or 5) failed the sound check. Additionally, we
also 6) checked for an interaction effect of leader charisma, leader
sex and participant sex. The results of these exploratory robustness
analyses largely corroborate with the main pre‐registered analyses.
There are some minor deviations from the preregistered models.
Model 2 for the robustness checks 1–4 on the outcome measure mem-
ory showed no significant effect for the charismatic leader condition
(1) B = ‐0.18, p = .064; 2) B = ‐0.19, p = .063; 3) B = ‐0.19, p =
.074, 4) B = ‐0.19, p = .055) which may be caused by a smaller sam-
ple size for these models due to the exclusion criteria.
Exploratory supplementary analysis of error detection

The error detection outcome measure used in the mixed model
analysis is a two‐stage composite score of 1) recognizing the statement
that was present in the speech and 2) detecting that the information is
erroneous. These two outcomes are confounded in the error detection
dependent measure of our pre‐registered analysis. Therefore, we have
added an exploratory analysis in which we estimate the effect of our
experimental treatments on the two dependent outcomes (recognizing
the presented statement and identifying the information as erroneous)
in a set of bivariate models with non‐random sample selection. The
results of the bivariate models with non‐random sample selection are
shown in Table 9 with Model 1 reporting the effects of our experimen-
tal manipulations, Model 2 reporting the manipulation effects and the
covariates environmental concern and participant sex, Model 3 report-
ing the manipulations and their interaction, and Model 4 reporting all
variables and the interaction term for the experimental manipulations
for both dependent measures (selection model = recognizing state-
ment; outcome model = identifying statement as erroneous). The
charismatic and male leader condition had no significant effect on rec-
ognizing the statement that was presented by the leader in Model 1
(charismatic B = ‐0.06, OR = 0.94, p = .759; male leader B = ‐
0.15, OR = 0.86, p = .475) or Model 2 (charismatic B = ‐0.03,
OR = 0.97, p = .884; male leader B = ‐0.17, OR = 0.86, p =
.425). We did find an interaction effect of the charismatic and male
leader condition on recognizing statements in the selection models 3
and 4 (Model 3 B = 1.18, OR = 3.22, p = .005; Model 4 B = 1.17,
OR = 3.21, p = .006). On average, participants recognized 32% of
the factually incorrect statements in the female and 42% in the male
charismatic leader condition, and 47% in the female and 30% in the
male neutral leader condition. In these models, the charismatic and
male leader condition also had a significant effect (Model 3 charis-
matic B = ‐0.64, OR = 0.53, p = .030; male leader B = ‐0.74,
Table 8
Test of Balance Study 1.

Variable Model 1 Participant sex Model 2 Concern

Intercept −0.94* 4.30***
(0.39) (0.13)

Leader charisma −0.22 −0.20
(0.47) (0.15)

Leader sex −0.22 0.04
(0.47) (0.15)

R2 0.005 −0.001

Note. N = 100. Unstandardized regression coefficients are presented in the
table with standard errors in between parentheses. Charisma was coded as 0
= neutral and 1 = charismatic; Leader sex was coded as 0 = female and 1 =
male. *p < .05. ***p < .001.

9

OR = 0.48, p = .013; Model 4 charismatic B = ‐0.61, OR = 0.55,
p = .043; male leader B = ‐0.75, OR = 0.48, p = .013). In general,
the results of the outcome models for error detection with the selected
sample showed that the charismatic and male leader condition did not
predict the identification of erroneous statements (charismatic: Model
1 B = ‐0.05, RR = 0.94, p = .735; Model 2 B = ‐0.06, OR = 0.93,
p = .905; Model 3 B = 0.40, OR = 0.98, p = .565; Model 4
B = 0.45, OR = 1.09, p = .561; male leader: Model 1 B = ‐0.04,
RR= 1.07, p = .784; Model 2 B= 0.29, OR= 1.26, p = .562; Model
3 B = 0.71, OR= 1.28, p = .342; Model 4 B = 0.85, OR= 1.50, p =
.295). There was no interaction effect of the charismatic and male lea-
der condition on detecting erroneous statements (Model 3 B = ‐0.93,
OR = 0.83, p = .359; Model 4 B = ‐1.04, OR = 0.73, p = .377). The
results of this exploratory analysis are partly in line with the results of
the preregistered mixed model analyses. Yet, the results of the bivari-
ate models with non‐random sample selection suggest that the effect is
only present for the memory component of the error detection task
(recognizing that the erroneous statement was presented by the lea-
der). The follow‐up pairwise comparisons using a Tukey post‐hoc test
corrected with Holm’s sequential Bonferroni procedure showed no sig-
nificant contrasts for the memory component.

This exploratory analysis should be interpreted with caution as the
selected sample for the error detection outcome models (n = 151) is
significantly smaller than the complete sample (N= 400) and is there-
fore likely to be too small to reliably estimate an interaction effect of
leader charisma and male leader sex on identifying information as
erroneous.

Signal detection analysis

During the memory task, statements were presented one at a time,
allowing us to calculate signal detection indices for participants’ mem-
ory performance. In an exploratory analysis we aimed to further con-
firm the effect of leader charisma on memory by fitting a linear
regression model in which we regressed the sensitivity index D‐prime
on the charismatic and male leader condition (Table 10). The charis-
matic condition had a significant effect on D‐prime (Model 1 β = ‐
0.40, p = .044, only marginally significant in Model 2 β = ‐0.38,
p = .062, Model 3 β = ‐0.68, p = .016, Model 4 β = ‐0.64, p =
.026). This exploratory result further supports the hypothesis that par-
ticipants in the charismatic conditions (D‐primeM= 0.20, SD = 0.14)
recognized less statements correctly than participants in the neutral
leader conditions (M = 0.26, SD = 0.17; supplementary material E).
Method study 2

We used the identical design, participant recruitment strategy,
stimuli creation and manipulation check procedures from study 1 to
assess (2a) whether participants are persuaded more by factually cor-
rect messages, (2b) show more pro‐social behavior in the charismatic
condition, and to examine the predicted mediation effect of (2c) char-
isma via the leader’s persuasiveness on prosocial behavior.

Materials

Manipulation checks
Pre‐test objective manipulation check. The coders agreed on

99% of the 837 coding events for the neutral and 93% of the 873 cod-
ing events for the charismatic speech. We only found no or weak inter-
rater reliability for the neutral (κ = ‐0.01, z = ‐0.197, p = .844) and
charismatic (κ = 0.38, z = 11.1, p < .001) speech. The independent
coders reported to initially have had different interpretations of some
of the CLTs (e.g., contrasts, sentiments to the collective etc.). Accord-
ingly, when testing for the interrater reliability on the total absence or
presence of CLTs per sentence irrespective of the specific tactic used,



Table 9
Results Bivariate Models with Non-Random Sample Selection Study 1.

Model 1 Model 2 Model 3 Model 4

Variable M E M E M E M E

Intercept 0.08 -0.20 −0.69 0.92 0.37 1.63* −0.36 0.38
(0.27) (0.25) (0.68) (1.35) (0.30) (0.67) (0.71) (2.04)

Leader charisma −0.06 −0.05 −0.03 −0.06 −0.64* 0.40 −0.61* 0.45
(0.21) (0.16) (0.21) (0.51) (0.30) (0.69) (0.30) (0.77)

Leader sex −0.15 -0.04 −0.17 0.29 −0.74* 0.71 −0.75* 0.85
(0.21) (0.16) (0.21) (0.50) (0.30) (0.75) (0.30) (0.81)

Concern 0.18 0.27 0.17 0.33
(0.14) (0.29) (0.15) (0.41)

Participant sex 0.05 −0.69 −0.01 −0.65
(0.24) (0.53) (0.25) (0.59)

Interaction 1.18** −0.93 1.17** −1.04
(0.42) (1.02) (0.42) (1.18)

R2 0.009 0.014 0.008 0.027 0.025 0.011 0.025 0.022
AIC 531.464 109.465 533.930 110.313 525.577 111.208 528.198 112.215
Log likelihood −261.898 −50.968 −261.130 −49.376 −257.951 −50.814 −257.261 −49.324

Note. N= 100; N items = 4; N selected observations for outcome models n= 151. Unstandardized regression coefficients are presented in the table with standard
errors in between parentheses. M = Memory selection model; E = Error detection outcome model; Test of independence between two categorical outcomes
memory and error detection: χ2(1) = 296.58, p < .001. Charisma was coded as 0 = neutral, 1 = charismatic; Leader and participant sex were coded as 0 =
female, 1 =male; Concern with the environment was measured on a 5-point Likert scale from 1= Not at all concerned to 5 = Very concerned. *p< .05. **p< .01.

Table 10
Regression Results for D-prime for Memory Task Study 1.

Variable Model 1 Model 2 Model 3 Model 4

Intercept 0.26*** 0.20* 0.28*** 0.22*
(0.03) (0.10) (0.03) (0.10)

Leader charisma −0.06* −0.06† −0.11* −0.10*
(0.03) (0.03) (0.04) (0.04)

Leader Sex 0.01 0.01 −0.04 −0.03
(0.03) (0.03) (0.04) (0.04)

Concern 0.01 0.01
(0.02) (0.02)

Participant sex 0.05 0.04
(0.04) (0.04)

Interaction 0.09 0.08
(0.06) (0.06)

F statistic 2.121 1.499 2.108 1.545
R2 0.022 0.020 0.032 0.027

Note. N= 100. Unstandardized regression coefficients are presented in the table with standard errors in between parentheses. Charisma was coded as 0 = neutral
and 1 = charismatic; Leader sex was coded as 0 = female and 1 = male. †p < .10. *p < .05. ***p < .001.

Table 11
Means and Standard Deviations Charisma Ratings Pre-Test Study 2.

Condition n M SD

Charismatic female 14 4.17 0.56
Charismatic male 14 4.19 0.49
Neutral female 12 3.62 0.75
Neutral male 14 3.47 0.73

Note. Charisma ratings for each video were obtained in a separate pilot study,
independent of the experimental study.
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the reliability increased (neutral speech: κ= 0.19, z= 1.93, p= .054;
charismatic speech: κ = 0.45, z = 4.32, p < .001). The coders recon-
ciled the differences until they reached agreement (supplementary
material C). The number of CLTs used in the neutral speech as propor-
tion of total sentences was 7.53% (7 CLTs over 93 sentences) as
opposed to a proportion of 60.82% (59 CLTS over 97 sentences) in
the charismatic speech. The proportions of CLTs used in the neutral
(7 / 93) and charismatic speech (59 / 97) were significantly different,
χ2 (1) = 57.17, p < .001. The number of gestures and facial expres-
sions (charismatic female: 205; charismatic male: 153; neutral female:
21; neutral male: 22) was statistically significantly associated with the
condition of the speech (χ2 (3) = 52.58, p < .001).

Pre‐test subjective manipulation check. Fifty‐four participants
(female = 42; M age = 20.30; SD = 2.63) rated one of the four videos
for study 2 on the five charisma items (Grabo & van Vugt, 2016;
“charismatic”, “likable”, “enthusiastic”, “inspiring”, “warm”; Cronbach’s
α = 0.79). We calculated a composite score for charisma per partici-
pant (Table 11) and fitted a multiple regression model with the inter-
action term and main effects for leader charisma and leader sex. The
overall regression was statistically significant (adjusted R2 = 0.17, F
(3, 50) = 4.66, p = .006). The leader charisma coefficient signifi-
cantly predicted charismatic ratings (B = 0.55, se = 0.25, p = .031,
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partial η2 = 0.21). There was no significant main effect of leader
sex (B = ‐0.15, se = 0.25, p = .565) or interaction effect of leader
charisma and leader sex on charisma ratings (B = 0.16, se = 0.35,
p = .648). We dropped the interaction effect and fitted an additional
model with the main effects for leader charisma and leader sex. The
overall regression was statistically significant (adjusted R2 = 0.18, F
(2, 51) = 6.99, p = .002). The leader charisma coefficient signifi-
cantly predicted charismatic ratings (B = 0.64, se = 0.17, p < .001,
partial η2 = 0.21). There was no significant main effect of leader
sex (B = ‐0.06, se = 0.17, p = .719). The leaders in the charismatic
conditions (M = 4.18, SD = 0.52) were rated significantly more
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charismatic than the leaders in the neutral conditions (M = 3.54,
SD = 0.73). The results of our subjective manipulation checks are
comparable to results from earlier studies using CLTs to manipulate
charisma (η2 = 0.28; Grabo & van Vugt, 2016). Additionally, extracts
of the same videos were used in other experimental studies and tested
accordingly in separate validation studies, supporting the difference in
perceived charisma between the charismatic and neutral condition
(supplementary material F).

Dependent measures

Persuasion task
Pre‐test statement selection. To assess whether participants are

persuaded by factually correct information, we selected 20 statements
conveying information about climate change and sustainability from
the pilot set of emotionally neutrally rated statements (M Valence= 3.88,
SD = 1.07, M Arousal = 4.06, SD = 0.94). For example, “Global warm-
ing defines a long‐term rise in the earth’s temperature.”.

Task. Participants read the 20 emotionally neutral statements that
were presented during the speech. Statements were presented in a ran-
domized order, one statement at a time. Participants were informed
that all statement were taken from the speech. After each statement,
participants were asked: “Does this statement persuade you?”. Partici-
pants responded by selecting either “Yes” or “No”. Per statement, the
dependent variable persuasion was coded as 0 (= Not persuaded) or
1 (= Persuaded).

Donation task
At the end of the speech, the leader asked the participants to donate

some of their experimental earnings to a local environmental organiza-
tion at their university. Participants could indicate this by selecting
any whole number on a scale from EUR 0 to 8, immediately after they
viewed the speech. The amount that the participants donated was
deducted from their payment and donated to the environmental orga-
nization at their university.

Procedure
The main experimental procedure was identical to study 1. Partic-

ipants completed the study online, while attending a video call with
the experimenter. After giving informed consent, participants were
randomly assigned to one of the four conditions and watched the
respective speech. At the end of the speech, the leader invited the par-
ticipants to donate a share of their experimental earnings to a local
environmental institution located at the participants’ university.
Immediately after listening to the speech, participants indicated the
amount of money they wanted to donate to the environmental organi-
zation. Next, participants completed the cognitive persuasion task and
answered the attention check question. The debriefing procedure was
identical to study 1.

Results study 2

We performed all statistical analyses in R (R Core Team, 2022). The
data was collected between April and September 2021. Means, stan-
dard deviations and correlations of all variables are shown in Table 12.

Sample

We recruited 140 participants for study 2 (female = 95, M
age = 23.09, SD = 3.53). Participants received up to EUR 8 for their
participation, depending on how much of their experimental earnings
they donated at the end of the study. Ninety‐nine percent of the partic-
ipants indicated to believe in climate change, two participants selected
“Rather not say”. Sixty‐nine percent of the participants indicated excel-
lent, 26% good, 5% average, and one participant poor English lan-
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guage proficiency. Forty‐six percent of the participants indicated to
be very concerned with the environment (5‐point Likert scale from
(1) Not at all to (5) Very concerned; 41% = 4; 12% = 3; one partici-
pant = 2). Because the leader asked participants to donate to an envi-
ronmental organization active at the two local universities at the end
of the speech, we only recruited students from these universities.
Therefore, we asked participants whether they are students or not,
and at which institution they were enrolled. One‐hundred thirty par-
ticipants reported to be students, seven participants had been students
at one of the universities and three participants were no students.

Persuasion

The results of the mixed models analyses are shown in Table 14
with Model 1 reporting the main effects of the experimental manipu-
lations, Model 2 reporting the main effects while controlling for envi-
ronmental concern and participant sex, Model 3 including the main
effects and their interaction term and Model 4 reporting the main
effects, their interaction term and the control variables. Participants
were persuaded by 54% of the statements in the female and 58% in
the male charismatic leader condition, and 58% in the female and
63% in the male neutral leader condition (Table 13). There was no sta-
tistically significant effect of leader charisma on persuasion (Model 1
B = ‐0.29, OR = 0.75, p = .326; Model 2 B = ‐0.25, OR = 0.78,
p = .393; Model 3 B = ‐0.22, OR = 0.80, p = .588; Model 4 B = ‐
0.17, OR = 0.84, p = .680). Therefore, Hypothesis 2a, that partici-
pants in the charismatic condition are more persuaded by factually
correct and emotionally neutral messages than participants in the neu-
tral condition, was not supported. There was no significant interaction
effect of the charismatic and male leader condition on persuasion
(Model 3 B = ‐0.13, OR = 0.88, p = .821; Model 4 B = ‐0.16,
OR = 0.85, p = .780). The male leader condition also had no signif-
icant influence on persuasion (Model 1 B = 0.24, OR = 1.27, p =
.415; Model 2 B = 0.24, OR = 1.27, p = .404; Model 3 B = 0.30,
OR = 1.35, p = .458; Model 4 B = 0.32, OR = 1.38, p = .427).

Bayes factor

To quantify the evidence for the null hypothesis that there is no
main effect of leader charisma on persuasion, we fitted the data to
Bayesian models using the ‘brms’ package. We regressed participants’
persuasion of information per statement (0 = Not persuaded, 1 = Per-
suaded) on the sex of the leader and the covariates environmental con-
cern and participant sex, and the random intercepts per participant
and item. We compared this model to the full model which includes
the main effect of charisma. The Bayesian analysis indicated weak
anecdotal evidence for the alternative hypothesis (BF01 = 0.93), that
leader charisma has an effect on persuasiveness of factual information.
Therefore, the null and alternative model are almost equally likely,
and the data does not provide decisive evidence for either an absence
or presence of an effect of charisma on leader persuasiveness.

Donations

The results of the multiple regression analyses are shown in
Table 15 with Model 1 reporting the main effects of the experimental
manipulations, Model 2 reporting the main effects while controlling
for environmental concern and participant sex, Model 3 including
the main effects and their interaction term and Model 4 reporting
the main effects, their interaction term and the control variables. We
excluded two participants from the analysis of the dependent measure
donation because of invalid or missing values for the donation task
caused by technical problems. Participants donated on average EUR
2.34 in the female and EUR 2.47 in the male charismatic leader condi-
tion, and EUR 2.47 in the female and EUR 3.11 in the male neutral lea-
der condition (Table 13). The charismatic leader condition had no



Table 12
Means, Standard Deviations and Correlations Study 2.

Variable M SD 1 2 3 4 5 6 7 8 9

1. Participant sex 0.33 0.47
2. Age 23.11 3.52 0.23**
3. Belief 0.99 0.12 -0.04 -0.12
4. Concern 4.31 0.71 -0.15 0.04 0.22**
5. English 1.38 0.62 -0.07 -0.12 -0.02 -0.17*
6. Donation 2.60 2.95 -0.01 0.16 0.07 0.26** -0.14
7. Persuasion 0.58 0.29 -0.03 0.10 -0.11 0.14 0.08 0.12
8. Charisma 0.49 0.50 0.07 -0.01 -0.00 -0.10 -0.10 -0.07 -0.08
9. Leader sex 0.49 0.50 -0.03 0.11 -0.00 -0.02 -0.08 0.07 0.08 -0.02

10. Interaction 0.23 0.42 -0.02 0.05 0.07 -0.05 -0.11 -0.02 0.00 0.57** 0.57**

Note. N = 138; Two participants were excluded because of invalid entries for the donation task. Charisma was coded as 0 = neutral and 1 = charismatic; Leader
sex and participant sex were coded as 0 = female and 1 = male; Belief in climate change was coded as 0 = Not believing in climate change and 1 = Believing in
climate change; Concern with the environment was measured on a 5-point Likert scale from 1 = Not at all concerned to 5 = Very concerned; English language
proficiency was coded as 1 = Excellent, 2 = Good, 3 = Average, 4 = Poor; Donations ranged from EUR 0 to 8; Persuasion proportion ranged from 0 = not
persuaded by any statement to 1 = persuaded by all statements. *p < .05. **p < .01.

Table 13
Descriptive Statistics Persuasion and Donations Study 2.

Persuasion Donations

Condition n M SD n M SD

Charismatic female 35 0.54 0.30 35 2.34 2.95
Charismatic male 33 0.58 0.30 32 2.47 2.74
Neutral female 36 0.58 0.30 36 2.47 2.81
Neutral male 36 0.63 0.27 35 3.11 3.33

Note. Two participants were excluded from for the donation task because of invalid data entries.

Table 14
Mixed Effects Model Results of Charisma and Leader Sex on Persuasion Study 2.

Persuasion

Variable Model 1 Model 2 Model 3 Model 4

Fixed effects
Intercept 0.43 −0.78 0.39 −0.83

(0.28) (0.97) (0.31) (0.99)
Leader charisma −0.29 −0.25 −0.22 −0.17

(0.29) (0.29) (0.41) (0.41)
Leader sex 0.24 0.24 0.30 0.32

(0.29) (0.29) (0.41) (0.40)
Concern 0.27 0.28

(0.21) (0.21)
Participant sex 0.01 0.00

(0.32) (0.32)
Interaction effect −0.13 −0.16
Random effects (0.59) (0.58)
Participant 2.64 2.59 2.64 2.59

(1.62) (1.61) (1.62) (1.61)
Item 0.30 0.30 0.30 0.30

(0.55) (0.55) (0.55) (0.55)
R2 0.475 0.474 0.475 0.474
AIC 3069.956 3072.209 3071.905 3074.132
Log likelihood −1529.978 −1529.105 −1529.952 −1529.066

Note. N= 140; N items = 20. Unstandardized regression coefficients for fixed effects with standard errors in between parentheses and variance for random effects
with standard deviations in between parentheses are presented in the table. Charisma was coded as 0 = neutral, 1 = charismatic; Leader and participant sex were
coded as 0 = female, 1 = male; Concern with the environment was measured on a 5-point Likert scale from 1 = Not at all concerned to 5 = Very concerned.
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significant effect on making donations (Model 1 β = ‐0.13, p = .453;
Model 2 β = ‐0.08, p = .628; Model 3 β = ‐0.04, p = .855; Model 4
β = 0.02, p = .943). Hypothesis 2b was not supported. There was no
significant interaction effect of the charismatic and male leader condi-
tion (Model 3 β = ‐0.17, p = .611; Model 4 β = ‐0.20, p = .549). The
male leader condition also had no significant effect on making dona-
tions (Model 1 β= 0.13, p= .439; Model 2 β= 0.14, p=.385; Model
3 β = 0.22, p = .364; Model 4 β = 0.24, p = .300). There was a sig-
nificant effect of the control variable concern with the environment on
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making donations (Model 2 β = 0.26, p = .002, partial η2 = 0.07;
Model 4 β = 0.27, p = .002, partial η2 = 0.07).

Bayes factor

To quantify the evidence for the null hypothesis that there is no
main effect of leader charisma on donations made, we fitted the data
to Bayesian models using the ‘brms’ package. We regressed partici-
pants’ donations (EUR 0–8) on the sex of the leader and the covariates



Table 15
Multiple Regression Results of Charisma and Leader Sex on Making Donations Study 2.

Donations

Variable Model 1 Model 2 Model 3 Model 4

Intercept 2.60*** −2.28 2.47*** −2.44
(0.43) (1.63) (0.50) (1.65)

Leader charisma −0.38 −0.24 −0.13 0.05
(0.50) (0.49) (0.71) (0.69)

Leader sex 0.39 0.43 0.64 0.71
(0.50) (0.49) (0.71) (0.69)

Concern 1.09** 1.10**
(0.35) (0.35)

Participant sex 0.25 0.23
(0.53) (0.53)

Interaction effect −0.52 −0.59
(1.01) (0.99)

F statistic 0 .594 2.738 0.480 2.252
R2 −0.006 0.048 −0.012 0.044
AIC 696.322 690.610 698.054 692.234
Log likelihood −344.161 −339.305 −344.027 −339.117

Note. N= 138. Unstandardized regression coefficients are presented in the table with standard errors in between parentheses. Charisma was coded as 0 = neutral,
1 = charismatic; Leader and participant sex was coded as 0 = female, 1 = male; Concern with the environment was measured on a 5-point Likert scale from 1 =
Not at all concerned to 5 = Very concerned. Donations ranged from EUR 0 to 8. **p < .01. ***p < .001.
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environmental concern and participant sex. We compared this model
to the full model which includes the main effect of charisma. The
model comparison indicated weak anecdotal evidence for the alterna-
tive hypothesis (BF01 = 0.72). Thus, under the observed data, there is
no strong indication that the evidence is more in favor of the null or
the alternative model.
Mediation analysis

The mediation analysis was not estimated as planned because there
was no significant effect of leader charisma on being persuaded by the
statements or on making donations.
Exploratory analyses

Test of balance
Participants were randomly assigned to conditions at the session

level. We regressed participant sex and environmental concern on
the experimental manipulations. The leader charisma and leader sex
effect were not significant in the two models (Table 16). Therefore,
the null findings for Hypothesis 2a and 2b are unlikely to be driven
by effects of the control variables participant sex or concern with the
environment.
Table 16
Test of Balance Study 2.

Variable Model 1 Participant Sex Model 2 Concern

Intercept −0.81** 4.39***
(0.31) (0.10)

Leader charisma 0.28 −0.14
(0.36) (0.12)

Leader sex −0.15 −0.01
(0.36) (0.12)

R2 0.006 −0.005

Note. N = 140. Unstandardized regression coefficients are presented in the
table with standard errors in between parentheses. Charisma was coded as
0 = neutral and 1 = charismatic; Leader sex was coded as 0 = female and
1 = male. **p < .01. ***p < .001.
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Robustness checks
We computed the pre‐registered mixed effects and multiple regres-

sion models again excluding participants who 1) indicated poor Eng-
lish language proficiency, 2) responded “Rather not say” on whether
they believe in climate change, 3) indicated to be “Not concerned”
about the environment, 3) were no students, 4) failed the attention
check, 5) had technical problems throughout the study, or 6) failed
the sound check. In addition, we computed the models 7) with an addi-
tional covariate controlling for which of the two universities the par-
ticipants were recruited from. The results of these robustness
analyses corroborate the main analyses. There were no main effects
of leader charisma on being persuaded by factual information or dona-
tions made. When 8) controlling for a three‐way interaction effect of
leader charisma, leader sex and participant sex (model statistics
adjusted R2 = 0.05, F (8, 129) = 1.903, p = .065), there was a
non‐significant interaction effect of the charismatic leader condition
and male participant on donations made (B = ‐2.69, p =.068).
Recognizing leader’s name
The leader’s name was shown in an animation at the beginning and

end of each video. In addition, the leaders introduced themselves in
the first sentence of the speech by giving their name. In study 2, the
attention check question was asked at the end the study. In contrast,
in study 1, we asked the question immediately after participants
viewed the video. In both studies, we asked participants to select the
leader name from two options (male leader: Steve or Simon; female
leader: Mary or Maya). This attention item maps onto the memory
and error detection task from study 1 (i.e., recognizing information
that was presented during the speech and distinguishing it from a dis-
tractor). We conducted an exploratory analysis on the effect of leader
charisma on correctly identifying the name of the leader in the atten-
tion check question at the end of study 2. We fitted a generalized linear
model in which we regressed participants’ selection of the leader name
(0 = Incorrect, 1 = Correct) on the charismatic and male leader condi-
tion, including the interaction term of the charismatic and male leader
condition, and the covariates environmental concern and participant
sex. The results of the model which includes the main effects for the
charismatic and male leader condition, their interaction effect (Model
1) and the model that additionally included the control variables par-
ticipant sex and environmental concern (Model 2) showed a significant
interaction effect of leader charisma and the male leader on correctly
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selecting the leader name (Model 1 B = 3.96, se = 1.37, OR = 52.38,
p= .004; Model 2 B= 3.94, se= 1.37, OR=51.53, p= .004). There
was a significant main effect of leader charisma (Model 1 B = ‐2.64,
se = 1.08, OR = 0.07, p = .015; Model 2 B = ‐2.59, se = 1.09,
OR= 0.07, p= .017) but the male leader condition had no significant
effect (Model 1 B = ‐2.13, se = 1.10, OR = 0.12, p = .052; Model 2
B = ‐2.12, se = 1.10, OR = 0.12, p = .054). Post‐hoc Tukey tests cor-
rected with Holm’s sequential Bonferroni procedure showed a (mar-
ginally) significant difference between the charismatic and neutral
female condition (Model 1 B = ‐2.64, se = 1.08, z = ‐2.44, p =
.044; Model 2 B= ‐2.59, se= 1.09, z= ‐2.39, p= .051). Participants
in the female charismatic condition identified the correct name less
often (M = 0.71, SD = 0.46) than participants in the neutral female
condition (M = 0.97, SD = 0.17). There were no significant effects
of leader charisma or any other predictors on selecting the correct
name of the leader in study 1.
Discussion

In this paper, we set out to examine whether followers minimize
the cognitive effort invested – resulting in the superficial cognitive
processing of information – when listening to and viewing a particu-
larly charismatic leader. In two studies, we examined cognitive infor-
mation processing outcomes after exposure to a charismatic or neutral
leader. In study 1, we tested participants' ability to detect factually
false information and identify emotionally neutral statements that
were presented by a charismatic or neutral leader. In study 2, we
assessed the persuasiveness of emotionally neutral messages and fol-
lowers' subsequent willingness to act pro‐socially by donating some
of their experimental earnings to a local environmental organization.
We hypothesized that participants would detect less incorrect informa-
tion and remember fewer statements from a charismatic compared to a
neutral leader, but would be more persuaded by information and
donate more after listening to the charismatic leader, regardless of
the leader's sex. We further hypothesized a mediating effect of charis-
matic leaders' persuasiveness on participants' behavior.
Study 1

In study 1, we did not find a main effect of leader charisma on
detecting factually incorrect statements presented by a charismatic lea-
der. Thus, we did not find evidence for Hypothesis 1a, and Bayesian
analyses provided inconclusive evidence for the null hypothesis indi-
cating that more data would be necessary to decide between both
hypotheses. Participants in the charismatic leader condition did not
detect fewer erroneous statements than participants in the neutral con-
dition. On average, participants identified approximately‐one‐third of
the factually false statements (i.e., as being incorrect and presented by
the leader). Thus, there was no ceiling effect of spotting erroneous
information, but the task seemed to be rather difficult to complete
for participants across all conditions. The error detection task took
place after participants listened to and viewed the leader’s speech.
Therefore, we could not assess online recognition and processing of
erroneous information, which might differ from identifying incorrect
statements after listening to the leader, i.e., examining the cognitive
outcomes of the information processes rather than the real‐time pro-
cessing mechanisms.

We did, however, find support for our hypothesized main effect of
leader charisma on memory for information presented by the leader.
Hypothesis 1b is supported by the data. Participants in the charismatic
leader condition correctly identified factual information that was or
was not presented by the leader less often than participants in the neu-
tral leader condition. Our results suggest an effect of leader charisma
on participants' ability to recognize statements presented by a charis-
matic leader. This finding supports our argument that followers of
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charismatic leaders reduce their cognitive effort when processing fac-
tually neutral information provided by the leader. Accordingly, partic-
ipants might have processed the information in the charismatic leader
condition superficially. In line with the minimal cognitive effort hypoth-
esis, we propose that this prevented participants from in‐depth cogni-
tive processing of the factual and emotionally neutral statements
presented by the charismatic leaders and increased the difficulty of
identifying whether the information was or was not part of the speech
during the task.
Exploratory findings

We found an unpredicted interaction effect of leader charisma and
leader sex on error detection. Participants in the charismatic female
condition tended to identify fewer factually incorrect statements com-
pared to the neutral female condition. But participants in the charis-
matic male condition detected more factually incorrect statements
than in the neutral male condition. However, when correcting for mul-
tiple comparisons in our post‐hoc analyses, none of the pairwise com-
parisons remained statistically significant. In an additional exploratory
analysis, using bivariate models with non‐random sample selection,
the outcome of the error detection task was split into results for the
memory component (1) identifying which statement was present in
the speech) and the error detection component (2) identifying the
statement as erroneous). Results did not show an interaction effect
for the charismatic and male leader condition on identifying erroneous
statements. Instead, the bivariate analyses showed an interaction effect
of leader charisma and the male leader condition on recognizing the
erroneous statements only (memory component of the task).

The processes involved in memorizing erroneous information pro-
vided by the leader are likely to be different from recognizing factually
correct and emotionally neutral information as tested in the memory
task in study 1. The former is likely to draw attention to the informa-
tion while listening to the leader due to the attention‐grabbing charac-
ter of the information (i.e., erroneous information is likely more
salient), making the information more memorable. Our data also
implies that the direction of this effect might be dependent on the lea-
der’s sex. The memory processes in the second task of study 1 (memory
task for emotionally neutrally rated statements) are not influenced by
such stimuli inherent factors as we only tested emotionally neutral and
factual statements (i.e., there was no violation of expectation due to
the false information contained in the statement when processing it).
Therefore, memorizing and identifying the statements as erroneous
in the error detection task are two intertwined online‐cognitive pro-
cesses. This potentially caused a ceiling effect of correctly identifying
the information as false in the second part of the error detection task
(after recognizing the statement from the speech), and may explain
the absence of a significant effect in the outcome models of the bivari-
ate model analyses. In particular, in the case that participants correctly
remembered an erroneous statement from the speech (n = 151), they
also identified in a majority of the cases (n = 134) that the statement
was erroneous. We suggest that the statements that were remembered
by participants were likely to be remembered because participants
identified them as false while listening to the statement during the
speech (online processing). For example, negative stimuli capture
attention more than neutral information (Ohman et al., 2001). There-
fore, when the follower notices that the leader presents erroneous
information, this is likely to trigger affective and cognitive processes
in the follower similar to a cheater detection mechanism (Cosmides,
1989). Second, in many cases participants did not recognize the erro-
neous statements as being part of the speech (n = 249). This may be
indicative of high task difficulty or a general effect of leadership on
less attention being directed towards erroneous information. Further
research on this topic in the context of information processes and
the leader–follower dyad is needed.
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Given this theoretical framework, the mixed results for the error
detection task from the linear mixed effects and the bivariate models
should be interpreted with caution given that the sample size to reli-
ably detect an interaction effect is likely to be too small, especially con-
cerning the significantly smaller number of observations (n = 151
compared to N = 400 items in total) in the outcome models of the
bivariate analyses.

An exploratory analysis for the memory task further confirmed the
results for the preregistered memory task analysis by examining the
signal detection sensitivity index D‐prime (supplementary material
E). The results matched the mixed model analysis and further support
Hypothesis 1b that participants recognized information less often
when presented by a charismatic compared to a neutral leader.

The exploratory findings for the error detection task provide an
indication that the same leadership style may have different cognitive
outcomes depending on the leader’s sex (Schlamp et al., 2019;
Wolfram & Gratton, 2014). The results point towards the importance
of investigating the influence of the leader’s sex on the cognitive out-
comes of the charismatic signaling process. We suggest that CLTs used
by a female leader potentially lead to different cognitive processing
strategies in followers, causing them to pay less attention towards erro-
neous information provided by the female leader, as compared to a
male leader who uses similar CLTs. Accordingly, several authors have
suggested that female leaders are placed within a double bind in which
maintaining their gender role results in failing to meet leadership
expectations (Costa, 2021; Kubu, 2018). Similarly, other researchers
have stated that women are not different in their leadership qualities
but receive different reactions for their leadership behavior compared
to men (Schlamp et al., 2019). However, some researchers suggested
that charismatic leadership seems to be a special case in which women
need to invest more to be attributed as much charisma as men,
reflected in different reactions of the audience (Novák‐Tót et al.,
2017). Yet, in our subjective manipulation checks we did not find a
difference on charismatic perceptions between the female and male
actor. This could be related to self‐reported charisma perceptions
potentially being different from the cognitive mechanisms involved
in processing information from a female or male leader (implicit versus
explicit measures). Followers might only show minimal cognitive effort
when being exposed to a charismatic female leader, and not when lis-
tening and viewing a charismatic male leader, and the presentation of
erroneous information might present a special context for the effect to
occur. Additionally, many studies that examined the influence of CLTs
on true follower behavioral outcomes used male leaders only or neu-
tral sex stimuli (Antonakis et al., 2011; Fest et al., 2021; Meslec
et al., 2020). Our unpredicted and inconclusive results for the error
detection task do not allow us to draw reliable conclusions on whether
the cognitive outcomes differ depending on the leader’s sex. Follow‐up
studies should investigate sex differences for the charismatic effect by
using multiple female and male leaders to control for confounding
effects of a particular person. Thus, further research is needed to
resolve this mixed evidence with regard to both the cognitive and
behavioral outcomes of the charismatic signaling process.
Study 2

In study 2, we did not find support for an effect of leader charisma
on the persuasiveness of statements (Hypothesis 2a) and donations
made to an environmental organization (Hypothesis 2b). Accordingly,
we rejected a mediating effect of leader charisma via the leader’s per-
suasiveness on donations made (Hypothesis 2c). Bayesian models for
Hypotheses 2a and 2b provide inconclusive evidence for the null or
the alternative hypothesis. Therefore, we obtained indecisive results
for the absence or presence of an effect of leader charisma on the per-
suasiveness of factually correct and emotionally neutral information,
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and pro‐social actions in the form of donations made to an environ-
mental organization.

We suggest several reasons for these unexpected null findings. First,
the amount of emotionally neutral and fact‐based information in the
speeches might have negatively impacted the charismatic perception
of the leaders, undermining the effect of the verbal CLTs implemented
in the leader’s messages. Especially, charismatic leadership unfolds
through signaling emotions, identities, and values (Antonakis et al.,
2016). The speech, however, contained 20 emotionally neutrally
rated, factually correct statements which do not include any tactic
and, therefore, are in salient contrast to the verbal CLTs. This poten-
tially undermined the effect of the charismatic signaling process.

Second, the majority of the participants were concerned with the
environment and believed in climate change. Therefore, they did not
need to be persuaded by the factual information on climate change
and sustainability because the vast majority of participants believed
in climate change and were concerned with the environment already.
For example, participants across all conditions were persuaded by
more than half of the statements. Additionally, environmental concern
was related to donating for an environmental organization, providing
a proof‐of‐concept of the validity of our measures and pointing to the
relevance of the studies’ context to the participant pool.

Third, we did not ask participants whether they were persuaded
about taking a specific action against climate change. The charismatic
signaling process might have a different effect on statements that call
for specific actions – for example, joining an environmental activist
group, or working as a volunteer. Although we did not find an effect
of leader charisma on donating to an environmental organization,
our data does not allow us to investigate the effect of leader charisma
on other individual or collective actions such as behavioral changes to
support the sustainability movement (e.g., using public transport or
joining a demonstration). Thus, the implementation of the persuasion
task does not align with the whole spectrum of the leader's persuasive-
ness aimed at convincing followers to take collective actions and mobi-
lize their forces in a coordinated group action (Antonakis et al., 2016).

Exploratory findings

In an additional exploratory analysis, we found evidence that par-
ticipants identified the leader’s name correctly less often in the charis-
matic than in the neutral female leader condition. This result further
provides insight into potential cognitive information processing differ-
ences and outcomes for followers of charismatic female compared to
male leaders. In sum, our exploratory analyses from both studies point
towards the importance of investigating charismatic leadership effects
on followers’ cognition in the light of the leader’s sex.

Strengths of research

To our knowledge, these are the first studies that have investigated
the effect of leader charisma on cognitive outcomes in followers. Our
manipulation of charismatic leadership aligns with the most recent
and widely accepted definition of charisma as a signal, quantified by
a specific set of nine verbal and three non‐verbal tactics (Antonakis
et al., 2011, 2016). We chose the context of sustainability and climate
change and correspondingly created relevant stimuli to increase the
credibility of the leader–follower setting for the participant popula-
tion. By rigorously testing the statements for the cognitive tasks, the
speeches and videos, we could separate the effect of the charismatic
signaling further from potential confounds, such as the emotional
valence of the tested statements themselves on cognitive outcomes.
Initially, we aimed at improving the generalizability of our findings
by examining these effects for both a female and male leader. While
our design does not allow us to draw specific theoretical conclusions
due to only manipulating the leader sex with one female and male
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actor, we gained first insights into the potential and unpredicted role
of leader sex on the cognitive outcomes of the charismatic signaling
process. Specifically, the memory component of processing erroneous
information is an interesting case to investigate further in light of
potential leader sex differences and our study hopefully encourages
further research into this domain.

Limitations and future research

We tested the influence of leader charisma only on the processing
outcomes for emotionally neutral and factually correct or incorrect
information. We wanted to prevent confounding effects of emotionally
loaded information in the testing statements and aimed at separating
the charismatic signaling that builds on emotions, identities, and val-
ues from the stimuli used in the cognitive tasks. However, these pre-
cautions to isolate the charismatic effect might have weakened the
influence of the verbal CLTs used in the speeches because the factual
statements were in sharp contrast to the emotionally loaded tactics.
The neutral information could have obscured the verbal CLTs, which
otherwise invoke strong charismatic effects (Antonakis et al., 2016).
Therefore, the emotionally neutral statements potentially outbalanced
the verbal CLTs. Future research needs to explore how charismatic sig-
naling affects the processing of other information, beyond factual sen-
tences. Testing and implementing information that is more in line with
the verbal CLTs will enable a more natural and consistent speech pat-
tern for the charismatic leader.

Future studies should consider other processing areas that are
potentially subject to the charismatic signaling process, such as emo-
tional and contextual interpretation of leaders’ messages. We only
assessed cognitive outcomes and did not include other forms of pro-
cessing outcomes (e.g., emotional, figurative). For example, how fol-
lowers exactly process figurative language or other rhetorical tactics
used by charismatic leaders on a cognitive or affective level remains
unclear. Figurative language processing (e.g., interpreting the meaning
of a metaphor) moves beyond the literal meaning of the words and
therefore, could have different processing outcomes than the emotion-
ally neutral information assessed in our studies. The absence or pres-
ence of charismatic signaling tactics might also affect the actual
perception of the emotional valence of information. For example, fac-
tually incorrect statements could cause a negative emotional effect if
the follower notices that the leader is not telling the truth (cf. cheater
detection mechanisms; Bøggild, 2020).

Follow‐up research should not only focus on different forms of
information or processing styles, but also investigate the exact atten-
tion mechanisms to factual or other information presented by charis-
matic leaders in real‐time (for example, using neurophysiological
measures or eye‐tracking) and its outcomes (i.e., recognition of mes-
sages) to further explore the minimal cognitive effort hypothesis. Other
cognitive outcome variables have the potential to further explain the
mechanisms of the charismatic signaling process. For example, cogni-
tive speed might decrease with the charisma of the leader because of
less invested cognitive effort, i.e., followers process information faster.

The role of potential contextual covariates needs to be explored fur-
ther. In our study, environmental concerns were related to the dona-
tions made by participants. However, the majority of the
participants indicated to be concerned or very concerned with the
environment. The low variation on this measure across participants
does not allow us to scrutinize this effect in detail, by for example,
assessing how it affects the outcome of the charismatic signaling pro-
cess. Drawing from a broader population of participants who vary
more in their concerns for the environment would allow such an
assessment. In addition, the majority of the participants were inter-
ested in sustainability and climate change, and therefore, did not need
to be convinced by factual information about these topics. Due to their
affinity with the environmental and climate change movement, partic-
ipants might have been familiar with many of the facts presented to
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them. Thus, the persuasive powers of the leader were not necessary
since the followers believed in the shared cause already – they did
not need to be convinced. Future research should explore the effects
of leader charisma on followers’ processing outcomes of previously
unfamiliar information, and the role of contextual factors in this rela-
tionship (e.g., pro or contra environmentalism or political orientation).

Importantly, in our studies, we only had one female and one male
actor to manipulate the sex of the leader. The actors were selected to
be comparable along several dimensions, such as speaking with British
accent, hair color, and a comparable height. Yet, there are other per-
son specific characteristics that may have affected the outcome mea-
sures. To reliably disentangle a possible effect of leader sex and
person specific effects on the cognitive outcomes of the charismatic
signaling process, future studies should manipulate the sex of the lea-
der by using multiple female and male actors.

We only found weak interrater reliability for our objective manip-
ulation checks. After coding the experimental speeches, the raters indi-
cated that they initially have had different interpretations of some of
the CLTs (e.g., contrasts and sentiments to the collective). This was fur-
ther implied by increased reliability scores for sentence coding events
irrespective of the specific CLT. However, we would like to note that
extracts of the videos have been used in other experiments. The use
of CLTs in these video extracts was validated in other, separate online
studies, demonstrating the significant difference in subjective per-
ceived charisma ratings between the neutral and charismatic speeches
(supplementary material F), thereby further substantiating our claim
that our charisma manipulation was effective.

Due to COVID‐19 our studies were moved from a lab to an online
environment, posing additional limitations on the study designs. To
minimize the influence of an online test environment on our measure-
ments, participants were present in a video call while completing the
study. Although participants and the experimenter switched off their
camera and microphone while participants completed the tasks, the
presence in the video call ensured that participants completed the
study in one session. We further implemented a sound and video check
to verify that participants could watch the leader’s speech without
encountering technical problems. Moving lab studies to an online set-
ting is commonly applied in cognitive psychological studies (Sauter
et al., 2020). Researchers have also successfully replicated cognitive
and behavioral lab designs in online studies (Nussenbaum et al.,
2020; Yang and Krajbich, 2020).

Our data indicate that the sample size might be too small to draw
reliable conclusions. The ex‐ante power analyses were calculated
under the assumption of a larger effect of leader charisma on the cog-
nitive outcomes, and without simulating an interaction effect of leader
charisma and leader sex. Therefore, to reliably estimate the unpre-
dicted interaction of charisma and leader sex or the main effect of lea-
der charisma on the cognitive outcomes, the sample size is likely too
small. This is further implied by the large confidence intervals of the
mixed model fits and the small odds ratios for the effect of leader char-
isma on detecting erroneous information and recognizing information
from the speech. Furthermore, Bayesian analyses showed Bayes factor
values smaller than 10, which only provide inconclusive evidence for
our findings. Under our observed data, the null or the alternative mod-
els are almost equally likely (Jarosz & Wiley, 2014), suggesting that
indeed more participants would be needed to detect an effect.
Conclusion

In our studies, we investigated the minimal cognitive effort hypothe-
sis according to which followers are more likely to superficially pro-
cess information from particularly charismatic leaders. We did not
find support for the effect of charisma on detecting factually false
information, but our data shows that participants recognized less of
the information presented by a charismatic leader. We did not find evi-
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dence that exposure to charismatic leaders increases the persuasive-
ness of factual messages or pro‐sociality in followers (unlike previous
studies; Grabo & van Vugt, 2016). Our studies provide first insights
into the presence or absence of cognitive effects that charismatic lead-
ers have on their followers. Future research that utilizes different types
of information and explores other forms of cognitive processing and
outcomes is needed to further investigate the effects of the charismatic
signaling process.
Supplementary materials

Online repository for data, materials, analyses scripts:
https://osf.io/h32b4/?view_only=

6edc1a8378b24cac9ff2042af81b36da
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