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Effects of high and low power on the visual encoding of faces
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bDepartment of Psychology, New York University, New York, NY, USA; cDepartment of Psychology, University of Amsterdam, Amsterdam, 
Netherlands

ABSTRACT
The experience of power is typically associated with social disengagement, yet power has also 
been shown to facilitate configural visual encoding – a process that supports the initial perception 
of a human face. To investigate this apparent contradiction, we directly tested whether power 
influences the visual encoding of faces. Two experiments, using neural and psychophysical 
assessments, revealed that low power impeded both first-order configural processing (the encod-
ing of a stimulus as a face, assessed by the N170 event-related potential) and second-order 
configural processing (the encoding of feature distances within configuration, assessed using the 
face inversion paradigm), relative to high-power and control conditions. Power did not significantly 
affect facial feature encoding. Results reveal an early and automatic effect of low power on face 
perception, characterized primarily by diminished face processing. These findings suggest a novel 
interplay between visual and cognitive processes in power’s influence on social behavior.
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Power has profound effects on human relationships, 
influencing how we judge and act toward others in 
a range of contexts (Guinote, 2017; Keltner et al., 2003; 
Magee & Galinsky, 2008). In direct social interactions, 
power has been shown to affect how people attend to 
others, their ability to take another’s perspective, and 
their tendency to feel empathy (Galinsky et al., 2006; 
Goodwin et al., 2000; Van Kleef et al., 2008). However, 
many social interactions begin with the perception of 
another person’s face, and given evidence that power 
also influences the visual processing of nonsocial objects 
(Guinote, 2007; Smith & Trope, 2006), we asked whether 
the social effects of power may extend to the initial 
encoding of a person’s face – that is, the initial recogni-
tion that an object is a fellow human being. Using neural 
and behavioral indices of configural face processing, the 
present research investigated the effect of manipulated 
feelings of high or low power on early face perception

Power effects of social and nonsocial 
perceptions

Existing theories of power and related empirical research 
suggest alternative hypotheses for its effect on visual 
face encoding. On one hand, compared with low 
power, high power has been associated with greater 
social distance (Magee & Smith, 2013) and decreased 

interpersonal attention and individuation (Goodwin 
et al., 2000), such that the powerful tend to view other, 
lower power people as less important, judging them 
more in terms of their social roles than as individuals. 
Such effects may function to maintain one’s power and 
promote one’s goals (Fiske, 1993; Schmid & Amodio, 
2017). People experiencing high power, as opposed to 
low power, have also been shown to express greater 
prejudice and stereotyping (Goodwin et al., 2000; 
Guinote et al., 2010; Richeson & Ambady, 2003; Schmid 
& Amodio, 2017), engage less in social perspective tak-
ing (Galinsky et al., 2006), show less empathic concern 
and compassion for other people’s suffering (Van Kleef 
et al., 2008), and show greater dehumanization 
(Lammers & Stapel, 2011). Although there are excep-
tions, such as when prosociality supports one’s goals 
(e.g., Côté et al., 2011; Overbeck & Park, 2001, 2006), 
this literature generally finds that, compared with low 
power, high power undermines social engagement and 
thus suggests it would also impede the early encoding 
of a face.

On the other hand, however, research examining the 
effect of power on nonsocial visual perception may 
reveal a domain in which high power may enhance 
social processing relative to low power. In a series of 
studies by Smith and Trope (2006), the experience of 
high power promoted the processing of superordinate/ 

CONTACT Petra C. Schmid petraschmid@ethz.ch Department of Management, Technology, and Economics, Swiss Federal Institute of Technology (ETH 
Zurich), Zurich, Switzerland

SOCIAL NEUROSCIENCE                                   
2021, VOL. 16, NO. 3, 293–306 
https://doi.org/10.1080/17470919.2021.1906745

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc- 
nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built 
upon in any way.

http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/17470919.2021.1906745&domain=pdf&date_stamp=2021-06-10


global (vs. subordinate/local) information, relative to low 
power. In another study, Guinote (2007, Study, p. 3) 
presented participants with Navon (Navon, 1977) let-
ters – large letters composed of several small letters – 
and showed that low-power participants were slower to 
read the large, globally-processed letters than the small, 
locally-processed letters, whereas high-power partici-
pants were relatively fast at reading both type of letters. 
In other words, the experience of high power enhanced 
the global processing of stimuli relative to low power, 
whereas power has a less pronounced effect, if any, on 
local information processing. Together, these findings 
suggest that at the perceptual level of processing, high 
power may enhance one’s ability to configurally encode 
objects, including human faces, relative to low power.

Importantly, however, few of the studies reported 
above included a control group, and thus they cannot 
specify whether an observed effect of power pattern 
represents the effect of high power or low power. 
Hence, in addition to our question of how power influ-
ences the visual processing of faces, the question of 
whether such effects are driven primarily by the experi-
ence of high or low power remains unresolved.

The visual processing of faces

Like the perception of nonsocial objects, the perception 
of a face involves both global and local forms of percep-
tual processing (e.g., Leder & Bruce, 1998; Lobmaier et al., 
2008; Mondloch et al., 2002). This multi-step process 
includes the holistic encoding of a stimulus as a face (as 
opposed to another non-conspecific object), the distinc-
tion between different face identities, and the recognition 
of specific facial features. A global focus corresponds to 
first-order configural encoding – the detection of the 
canonical pattern of two eyes above a nose above 
a mouth – which is key to identifying a stimulus as 
a face. A global focus also corresponds to second-order 
configural encoding – the processing of distances 
between facial features – which enables classification of 
an individual’s facial identity. By contrast, a local proces-
sing focus corresponds to featural face encoding. Featural 
face encoding involves the processing of individual facial 
features, such as eyes, nose, and mouth.

In normal face perception, these components of face 
processing unfold concomitantly, rapidly, and automa-
tically, upon viewing an individual’s face. Yet the rela-
tive influence of configural and featural encoding in 
face perception may have implications for social inter-
actions. For example, a long tradition of research shows 
that face recognition is primarily based on a holistic, 
integrative processing of its elements (i.e., configural 
face processing), and that recognition is much more 

difficult when one must rely on featural processing 
(Tanaka & Farah, 1993; Tanaka & Sengco, 1997; Wang 
et al., 2012). Other research suggests that impaired 
configural processing of faces may contribute to the 
dehumanization and, in turn, mistreatment of 
a perceived individual (Fincher & Tetlock, 2016; 
Hugenberg et al., 2015; Krosch & Amodio, 2019; 
Ratner & Amodio, 2013). By uncovering power effects 
on face encoding, we may further elucidate how power 
influences social perception.

Although research has not yet directly investigated 
the influence of power on face encoding, clues to such 
an effect were suggested in findings of Schmid and 
Amodio (2017) – a study examining the effect of power 
on the neural processing of Black and White faces as it 
related to prejudice and stereotyping. While not of inter-
est to Schmid and Amodio (2017), their results revealed 
a main effect of power on face encoding, such that high 
power evoked stronger N170 responses to faces (indicat-
ing greater first-order configural processing) than low 
power across stimulus conditions. This finding offers 
preliminary evidence that power may indeed promote 
configural face encoding; however, it is unclear whether 
this effect occurs outside the context of racial bias, and 
this prior experiment was not designed to discern effects 
of configural and featural encoding.

The present research

Based on past research showing that high power facil-
itates global information processing relative to low 
power (Guinote, 2007; Smith & Trope, 2006), we 
expected that power would modulate the configural 
processing of faces – both the neural processing of first- 
order configuration, as indexed by the N170 component 
of the ERP in Study 1, and second-order configurations, 
as indexed by the face inversion effect in Study 2. 
Because Guinote (2007) found that high-power and low- 
power participants did not differ significantly in local 
information processing, we did not expect power to 
affect featural processing, which relates to a more local 
processing style. We included a power-neutral control 
group in our studies; its inclusion afforded the ability to 
test whether any effect of power was driven by the 
manipulation of high power, low power, or both. This 
research was approved by the university’s Institutional 
Review Board, and all measures, manipulations, and 
exclusions are disclosed herein.

Study 1

Study 1 examined the effect of power on configural face 
encoding (i.e., first-order configurations) – the process 
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through which a stimulus is encoded as a face. To do so, 
we assessed the N170 component of the event-related 
potential (ERP) in response to faces among participants 
assigned to high power, low power, and control 
conditions.

The N170 is a negative-polarity signal occurring 
approximately 170 ms after face onset, which provides 
a neural index of the configural encoding of a face in 
visual perception (Bentin & Deouell, 2000; Caldara et al., 
2003; Eimer, 2000; Rossion, 2014; Rossion et al., 1999; 
Rossion & Jacques, 2012). The N170 is typically strongest 
at right temporo-occipital scalp sites (Herrmann et al., 
2005), with neural generators observed in the fusiform 
gyrus as well as both inferior and superior temporal 
cortex (Herrmann et al., 2005; Horovitz et al., 2004; 
Nguyen & Cunnington, 2014; Sadeh et al., 2010). The 
N170 is particularly responsive to faces, compared with 
non-face images (Bentin et al., 1996), and it reflects the 
global information processing of faces (Ince et al., 2016); 
specifically, the degree of first-order configural proces-
sing (Mercure et al., 2008). Visual processing, as indexed 
by the N170, has also been shown to be sensitive to task 
goals and individuals’ social goals in past research (Ofan 
et al., 2011, 2014; Senholzi & Ito, 2013), making this 
neural index especially relevant to test our competing 
predictions concerning social versus visual processing 
effects of power. Specifically, in this study, we tested 
whether high power (compared with low power) 
increased the configural processing of faces as indexed 
by heightened N170 responses to faces.

Method

Participants
G*power (Faul et al., 2007) indicated that, with the present 
three-condition between-subjects design, 159 partici-
pants were required to obtain an estimated medium 
sized effect, setting α-error probability at .05 and power 
at .80. Hence, we aimed for this goal and then recruited 
additional participants until the end of the semester, 
which yielded 166 participants in total. Participants were 
undergraduates at New York University (71% female; 
Meanage = 19.55, SDage = 1.54) who took part in the 
study for partial course credit.1

Procedure
Participants were prepared for electroencephalographic 
(EEG) recording. Following baseline EEG recordings, parti-
cipants underwent the power manipulation (either high 

power, low power, or control, depending on their ran-
domly assigned condition). Participants then performed 
an image categorization task, in which they classified 
pictures as faces or objects. Finally, participants com-
pleted a questionnaire assessing current feelings and 
individual differences unrelated to the present analysis.

Power manipulation
Power was manipulated by placing participants in power- 
related mind-sets with an imagination task while they 
held body postures matching the imagined scenario 
(adapted from Cesario & McDonald, 2013; see Schmid 
et al., 2018, for exact instructions). In the high-power 
condition, participants held expansive body postures 
while imagining being the boss at a firm and overseeing 
employees, as well as evaluating a subordinate. In the 
low-power condition, participants held constrictive body 
postures and imagined being evaluated by their boss or 
being a freshman in high school having other students 
around them who made fun of them. This imagination 
exercise has been successfully used before to manipulate 
power (e.g., as in Dubois et al., 2010; Schmid, 2018). As in 
prior work, the goal of combining the imagination exer-
cise with congruent body postures was to strengthen the 
overall manipulation (Schmid et al., 2018).

Participants retained their pose during the stimulus 
categorization task. To facilitate the posing during the 
task, participants in the high-power and the control 
condition responded with the left and right shift keys, 
which allowed them keeping the arms on the armrest 
(high-power condition) or neutrally (control condition). 
Participants in the low-power condition used the v and 
b keys so that they could keep their elbows close to the 
torso and the hands close together.

Stimulus categorization task
Each trial began with the presentation of a fixation cross 
at the center of the screen (800 ms), followed by a target 
stimulus (1000 ms). Target stimuli were either faces or 
objects. Participants were asked to identify each stimu-
lus as a face or object by keypress. Responses were 
recorded within a 1000 ms window; intertrial intervals 
were 1000 ms. A total of 80 trials were presented in two 
blocks; each block contained 20 face and 20 object trials. 
The categorization task was designed to be very simple 
and thus we did not expect any power condition effects 
on accuracy.

Face stimuli depicted male and female faces with 
neutral expressions, obtained from the UT Dallas Face 

1When we began data collection in 2014, our goal was to include at least 30 participants with clean data per condition, following acceptable practices at that 
time. We stopped data collection after 105 participants. The power by target interaction effect was already significant at this point. However, while analyzing 
and preparing our manuscript, standards for sample sizes changed. In order to meet these new standards, we decided to recruit additional participants in 
2017 on the basis of a power analysis. The EEG recording setup was identical and the new participants were distributed equally across the conditions.
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database (Minear & Park, 2004). Face stimuli were pre-
sented as 250 × 350 pixel ovals that excluded hair and 
ears, on a 350 × 350 pixel white background, in grayscale 
and adjusted for luminance. Object stimuli were grays-
cale, 350 × 350 pixels, and included houses and chairs 
(Figure 1).

Subjective feelings
In addition to our main hypothesis, we were interested 
in whether any power manipulation effects on face pro-
cessing were associated with the subjective experience 
of power, given that the process of interest – configural 
face encoding – occurs rapidly and automatically. Thus, 
for exploratory purposes, we assessed participants’ sub-
jective feelings at the end of the experimental session. 
Participants were asked to indicate their current power- 
related feelings on items that have been used in past 
research on power (e.g., Schmid et al., 2015): powerful, 
independent, entitled, dominant, influential, strong, sub-
missive, constrained, powerless and dependent (with the 
latter four items reverse-coded) on a 5-point scale 
(1 = not at all, 5 = very much). We computed a composite 
score of power-related feelings (Cronbach’s alpha was 
acceptable, α = .77).

Participants also indicated their experience of com-
fort and pain during the assigned pose on a 7-point 
single-item scale (1 = not at all, 7 = very much), and 
then indicated their current mood on a 7-point single- 
item scale (1 = very bad, 7 = very good).

Personality questionnaires
A short set of additional questionnaires was included at 
the very end of the experiment for reasons unrelated to 
the present study and is thus not discussed here. It 

included an affect scale, the social connectedness and 
social assurance scales (Lee & Robbins, 1995), the beha-
vior inhibition and behavioral activation scales (Carver & 
White, 1994), the communal and exchange orientation 
scales (Clark & Mills, 2001), and the ten-item personality 
inventory (Gosling et al., 2003).

EEG recording and processing
EEG was recorded from 14 sites (F7, F3, Fz, F4, F8, Fcz, Cz, 
CPz, P7, P3, Pz, P4, P8, and Oz), with left earlobe refer-
ence (impedance <5 kΩ), from tin electrodes in an elastic 
cap (ElectroCap, Eaton, OH). Vertical and horizontal eye 
movements were recorded to facilitate artifact scoring. 
Signals were amplified with a Neuroscan Synamps2 (El 
Paso, TX), digitized at 1000 Hz (AC coupling), and passed 
through a 0.15–100 Hz online filter. Offline, EEG was re- 
referenced to average earlobes. EEG data were sub-
mitted to an automatic regression-based blink correc-
tion procedure based on a method suggested by 
Semlitsch et al. (1986), implemented using NeuroScan 
Edit software. Data were then filtered through a 1–15 Hz 
bandpass. This filter setting was chosen because it effec-
tively isolates the ERP component of interest in this 
study (i.e., the N170) while controlling for both high 
and low frequencies that are not of theoretical interest.2

To score ERPs, 800 ms stimulus-locked epochs were 
extracted starting 400 ms before stimulus onset. 
Baseline correction (subtraction of average voltage) 
was based on the 200 ms pre-stimulus time period. 
Average ERP waveforms were computed separately for 
faces and objects; trials were only included if the stimu-
lus was correctly classified within the 1000 ms response 
deadline. Trial exclusions resulted in the following aver-
age trials per participant in each condition, out of 40 

Figure 1. Sample stimuli used in the stimulus categorization task in study 1.

2The choice of filter settings is intended to increase signal-to-noise in an ERP score by removing artifact (e.g., frequencies that either distort or obscure a signal 
of interest). The filter setting used here is consistent with prior research focusing on N170, which captured the typical frequency range of the N170 (5-10 Hz) 
while reducing potential low and high frequency artifact (e.g., Amihai et al., 2011; Ofan et al., 2011, 2014; Ratner & Amodio, 2013; Sagiv & Bentin, 2006; 
Schmid & Amodio, 2017). It is notable, however, that wider filter settings are often recommended when a researcher is interested in a variety of ERP 
components or absolute amplitude values (Luck, 2014), and that more narrow filters could influence baseline values and alter waveform shape, potentially 
distorting them (Acunzo et al., 2012). Because our interest was not in absolute amplitudes, but in relative amplitudes between experimental conditions, and 
our analysis concerned only the N170, this potential distortion of baseline amplitude is unlikely to affect our main results and conclusions. However, to 
address potential concerns about the effects of these filters (e.g., Acunzo et al., 2012), we present plots comparing waveforms representing a 1-15 Hz 
bandpass filter with a 30Hz lowpass filter in the Supplementary materials.
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possible: for face trials, high power: M = 37.48, SD = 3.49; 
low power: M = 37.90, SD = 2.67; control: M = 36.95, 
SD = 4.13; for object trials, high power: M = 37.13, 
SD = 4.04; low power: M = 38.18, SD = 1.90; control: 
M = 36.43, SD = 6.15. The N170 was scored at the right 
occipito-temporal scalp site (P8) as the peak negative 
amplitude between 120 and 190 ms (Jacques & Rossion, 
2007; Kolassa & Miltner, 2006).

Exclusions
Data from 14 participants were excluded from analysis; 
six due to technical problems (i.e., EEG impedance>5 kΩ, 
extensive EEG artifacts), four due to missing EEG data, 
three due to noncompliance (i.e., fell asleep, did not 
complete task), and one due to receipt of incorrect 
instructions.

Results

All results were evaluated using two-tailed tests. 
Bayesian analyses are additionally reported to assist 
in the interpretation of our main findings and theo-
retically-relevant null effects. Following Jeffreys (1961) 
and Kass and Raftery (1995) regarding the interpreta-
tion of Bayesian Factors (BF), BFs below 0.33 were 
interpreted as indicating evidence for a null effect, 
BFs between 0.33 and 3 were interpreted as indicat-
ing inconclusive results, and BFs above 3 were inter-
preted as indicating evidence for H1. Reporting of BFs 
provides context for frequentist results in cases where 
small yet significant effects may not be regarded as 

fully conclusive or when a nonsignificant result may 
be interpreted as a null finding.

N170 amplitude
A 3 (Power Condition: low vs. high vs. control) x 2 
(Target: faces vs. objects) mixed-design ANOVA on 
N170 amplitudes produced the expected target main 
effect, F(1,149) = 37.29, p < .001, ηp

2 = .20, indicating 
that N170s were larger to faces (M = −3.47, SD = 4.00) 
than to objects (M = −1.68, SD = 3.02) – a pattern repli-
cating the known face-selectivity of the N170. The Power 
Condition main effect was marginally significant, F 
(2,149) = 2.57, p = .080, ηp

2 = .03, BF10 = 0.64, but was 
qualified by a significant predicted Power Condition 
x Target interaction, F(2,149) = 3.55, p = .031, ηp

2 = .05 
(Figure 2).

To decompose this interaction, separate ANOVAs 
were conducted for objects and faces. As expected, 
power did not significantly affect N170 responses to 
objects, F(2,149) = 1.52, p = .222, ηp

2 = .02, BF10 = 0.24. 
By contrast, power did moderate N170 responses to 
faces, F(2,149) = 3.61, p = .030, ηp

2 = .05, BF10 = 1.37. 2 

Simple effects analyses showed that high-power partici-
pants had larger N170 responses to faces (M = −4.34, 
SD = 3.90) than low-power participants (M = −2.28, 
SD = 2.61), t(149) = 2.54, p = .012, d = .42, 95% CI [.47, 
3.64], BF10 = 12.00. The control group fell in between 
(M = −3.81, SD = 4.84), and differed from the low-power 
group, t(149) = 1.99, p = .048, d = .33, 95% CI [.02, 3.04], 
BF10 = 1.19, but not from the high-power group, t 
(149) = 0.67, p = .503, d = .11, 95% CI [−2.07, 1.02], 

Figure 2. ERP waveforms illustrating the N170 component produced during the stimulus categorization task in Study 1 as a function of 
power manipulation and stimulus type. A topographic scalp voltage map associated with the N170 peak, showing maximal activity at 
the right temporo-occipital site, is inset.
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BF10 = 0.25. These findings supported our hypothesis 
that the early encoding of faces (as indexed by N170 
amplitudes) is reduced in low-power participants rela-
tive to high-power participants and control participants, 
although Bayesian analysis suggests inconclusive evi-
dence regarding control group differences.

N170 latencies
Although our analyses focused on N170 amplitudes, we 
also examined N170 peak latency with the same 3 
(Power Condition: low vs. high vs. control) x 2 (Target 
Stimulus: faces vs. objects) mixed-design ANOVA. The 
Power Condition main effect was not significant, F 
(2,149) = 0.05, p = .951, ηp

2 = .001, nor was the Target 
Stimulus main effect, F(1,149) = 0.41, p = .524, ηp

2 = .003. 
A significant Power Condition X Target Stimulus interac-
tion emerged, F(2,149) = 3.17, p = .045, ηp

2 = .04; 
although simple main effects were not significant for 
faces, F(2,149) = 0.22, p = .804, ηp

2 = .003, or for objects, 
F(2,149) = 0.68, p = .509, ηp

2 = .009, the interaction 
pattern suggested that N170 peak activation was slower 
to faces, compared with objects, among low power 
participants, but not among high power and control 
participants (Table 1).

Accuracy
The categorization task was designed to be very simple 
and, as expected, classification accuracy was very high for 
both faces (M = .96, SD = .06) and objects (M = .96, 
SD = .08), and accuracy rates did not significantly differ 
as a function of target stimulus, F(1,149) = 0.48, p = .490, 
ηp

2 = .003. Performance accuracy on this task did also not 
vary by power condition, F(2,149) = 0.47, p = .629, ηp

2 

= .006; and the Power Condition X Target Stimulus inter-
action effect was also not significant, F(2,149) = 1.09, 
p = .341, ηp

2 = .014.

Subjective feelings
An ANOVA on subjective power feelings indicated 
a significant effect of power condition, F(2,149) = 3.46, 

p = .034, ηp
2 = .04.3 The high-power group reported 

significantly stronger feelings of power (M = 3.13, 
SD = 0.61) than both the control group (M = 2.89, 
SD = 0.56), t(149) = 2.00, p = .047, d = .33, 95% CI [.004, 
.47], and the low-power group (M = 2.82, SD = 0.62), t 
(149) = 2.51, p = .013, d = .41, 95% CI [.07, .55]. The low- 
power group did not differ significantly from the control 
group, t(149) = 0.58, p = .561, d = .10, 95% CI [−.16, .30]. 
This pattern confirmed that the manipulation affected 
feelings of power among participants in the high power 
relative to low power condition. Control participants, 
who did not receive a power manipulation, reported 
explicit feelings more similar to low power participants, 
although their neural responses (which should not 
necessarily match explicit reports) were more similar to 
high power participants.

The power manipulation did not affect participants’ 
reports of comfort, F(2,149) = 1.29, p = .279, ηp

2 = .02, or 
pain, F(2,148) = 1.31, p = .272, ηp

2 = .02 (one data point 
missing), during their pose. The power manipulation 
effect on mood was also not significant, F(2,149) = 0.16, 
p = .857, ηp

2 < .01.

Personality questionnaires
Exploratory differences between power conditions 
emerged for measures of emotional stability, F 
(2,149) = 3.31, p = .039, ηp

2 = .04, BF10 = 1.07, and social 
reassurance, F(2,149) = 4.34, p = .015, ηp

2 < .01, BF10 

= 2.58. For all other measures, p > .053, BF10 < 0.84. 
Importantly, the Power x Target interaction effect on 
N170 amplitudes remained significant when controlling 
for emotional stability and social reassurance, F 
(2,146) = 4.24, p = .016, ηp

2 = .06, and simple effects 
analyses showed that high-power participants had lar-
ger N170 responses to faces than low-power partici-
pants, t(146) = 2.63, p = .009, d = .44, 95% CI [0.55, 
3.81]. The control group was marginally different from 
the low-power group, t(146) = 1.93, p = .056, d = .32, 95% 
CI [−0.04, 3.06], but not significantly different from the 
high-power group, t(146) = 0.81, p = .417, d = .13, 95% CI 
[−2.29, 0.954].

Discussion

Study 1 examined whether one’s experience of high as 
opposed to low power influences the visual processing 
of a face using an N170 index of configural encoding. We 

Table 1. Means and standard deviations (in parentheses) for 
N170 latencies separate for power condition and target stimuli.

Faces Objects

High Power 143.44 (19.40) 145.61 (21.61)
Low Power 147.68 (24.83) 144.08 (22.21)
Control 143.14 (21.11) 147.04 (24.71)

3Participants indicated their feelings on four more items that have not been used in the prior research, accountable, responsible, in authority, and in charge. 
However, according to participants’ feedback, these items were ambiguous in that it was unclear whether they referred to how one feels about others, how 
others may feel about oneself, or whether they concern the experimental setting and we decided to not include them in the composite measure of felt power. 
When adding these four items to the composite measure, the power condition effect on felt power was marginal, F(2,149) = 2.78, p = .065, ηp

2 = .04; high- 
power participants felt significantly more powerful (M = 2.99, SD = 0.61) than the control group (M = 2.74, SD = 0.48), t(149) = 2.30, p = .023, 95% CI [.04, .48], 
and also somewhat more powerful than low-power participants (M = 2.80, SD = 0.61), t(149) = 1.71, p = .090, 95% CI [−.42, .03]. The low-power group did not 
significantly differ from the control group, t(149) = 0.55, p = .581, 95% CI [−.16, .28].
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found that participants who imagined being in 
a position of low power exhibited smaller N170 
responses to faces compared with those who imagined 
having high power. Control condition participants’ N170 
responses did not differ significantly from those of high 
power participants, but were larger than low power 
participants (although this significant difference should 
be interpreted in the context of an inconclusive Bayesian 
analysis). Together, these results suggest an effect of 
power on face perception, such that low power appears 
to impair configural processing – an effect that was not 
evident in the perception of objects.

Although Study 1 represents the first direct test of 
power effects on the neural encoding of faces, these 
results are consistent with prior research on the percep-
tion of nonsocial objects, in which low power was asso-
ciated with reduced configural encoding (Guinote, 2007; 
Smith & Trope, 2006). Furthermore, they replicate 
a previous observation of greater N170 responses to 
faces among high power than low power individuals 
(Schmid & Amodio, 2017), which bolsters confidence in 
this result in light of Bayesian results. By including 
a control group, this study revealed that the effect of 
power was driven by the low-power condition. Given the 
predominant emphasis on the influence of powerfulness 
rather than powerlessness on social outcomes (Schaerer 
et al., 2016), our finding of a directional effect of power-
lessness is novel in itself and demonstrates an important 
direction for subsequent studies on levels of power. 
These findings provide initial evidence that low power 
affects may impede early socio-perceptual processing – 
a pattern that we then aimed to replicate and extend in 
Study 2.

In Study 1, we also assessed participants’ self-reported 
feelings of power. We found that participants in the high- 
power condition reported increased feelings of power, 
whereas participants in the low-power and control condi-
tions did not differ in their self-reports. This pattern dif-
fered from the effect of power on the N170 response, 
suggesting that such manipulations may have different 
effects on participants’ subjective feelings and perceptual 
processing. Indeed, this manipulation of power likely 
affected a range of related psychological processes, 
including subjective experience and power-related cogni-
tive processes, and suggests that while a questionnaire 
may pick up on subjective appraisals, other aspects of 
manipulated power may have driven effects on percep-
tion and behavior observed in Study 1 (Huang et al., 2011). 
Because different manipulations may activate somewhat 
different aspects of power and have their own strengths 
and limitations, an additional goal of Study 2 was to use 
an alternative manipulation of power and determine 
whether it produces convergent results.

Study 2

Social perception involves not just the detection of 
a face, but also the encoding of the features associated 
with a person’s unique identity. Therefore, Study 2 
focused on second-order configurations (i.e., the proces-
sing of distances between eyes, nose, and mouth, which 
are relevant for the recognition of facial identity) using 
a technique known to disrupt second-order configural 
processing – the face inversion method (Farah et al., 
1995; Leder & Bruce, 2000). Whereas the processing of 
upright faces typically relies primarily on configural pro-
cessing (Leder & Bruce, 2000), the inversion of a face 
selectively impedes both first-order and second-order 
configural processing and thus requires a perceiver to 
rely instead on featural encoding (Freire et al., 2000; 
Maurer et al., 2002).

Given the Study 1 finding that low power was speci-
fically associated with impaired configural face encod-
ing, we hypothesized in Study 2 that low power would 
be associated with worse recognition of upright faces 
(which relies on configural processing) but not inverted 
faces (which relies on featural processing). Moreover, by 
examining configural processing effects in the context of 
a recognition task in Study 2, we could begin to examine 
how the effect of low power on face processing relates 
to the individuation of specific people – an important 
next step toward understanding how power effects on 
early perceptual processes may influence social 
behavior.

Method

Participants
Sample size was determined using G*power, which indi-
cated that for our 3 (Power, between-subjects) x 2 
(Target, within-subjects) x 2 (Orientation, within- 
subjects) mixed-model design, 102 participants were 
needed for an estimated medium sized effect, setting α- 
error probability at .05, and power at .80. As in Study 1, 
we recruited additional participants until the end of the 
semester. The total sample included 142 undergraduate 
students (81% females; Meanage = 19.25, SDage = 1.49) 
who participated in exchange for partial course credit. 
Analysis began only after all data were collected.

Procedure
Following the power manipulation (high power vs. low 
power vs. control), participants were instructed to learn 
a series of faces and objects presented in upright or 
inverted orientations for a later recognition test. 
Following a short distractor task, participants completed 
the recognition test and then a set of questionnaires.
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Power manipulation
Power was manipulated using a power mind-set prim-
ing procedure based on autobiographic recall (e.g., 
Galinsky et al., 2003). Participants wrote about a past 
situation in which they possessed power over another 
person (high-power condition), a past situation in 
which somebody else had power over them (low- 
power condition), or their previous day’s events (con-
trol condition).

Stimulus learning and recognition tests
Participants viewed 24 faces and 24 objects (i.e., 
houses, chairs), half upright and half inverted, pre-
sented in randomized order. Stimuli were prepared as 
in Study 1 (grayscale, with faces cropped as ovals). 
A trial consisted of the sequential presentation of 
a fixation cross (200 ms) and a target stimulus 
(3000 ms). Once a target stimulus has disappeared, 
the next trial began. Participants were instructed to 
learn these stimuli.

In the recognition test, the 48 target stimuli from 
the learning phase were presented along with 48 
new face and object stimuli (96 stimuli in total) in 
randomized order. The orientations of old target sti-
muli were kept the same as in the learning phase; 
half of the new stimuli were presented upright and 
half inverted. Each trial began with the presentation 
of a fixation cross (200 ms), followed by the target 
stimulus (3000 ms). Participants’ task was to indicate 
whether the target stimulus was old (i.e., presented in 
the learning phase) or new (i.e., not presented before) 
via keypress.

From the recognition phase, we assessed participants’ 
performance by calculating A’ separately for upright and 
inverted faces and objects. A’ is a nonparametric index of 
sensitivity that ranges from 0 to 1, with 0.5 indicating 
chance performance. A’ was calculated with the 
Snodgrass et al. (1985) formula: A’ = 1/2+[(pHit– 
pFA)×(1+ pHit–pFA)]/4pHit×(1–pFA), where Hit = hit 
rate, FA = false-alarm rate.

Distractor task
Between the learning phase and the recognition test, 
participants performed a short and engaging distractor 
task: the “gorilla experiment” test of selective attention 
(Simons & Chabris, 1999). In this 40 s video, people 
wearing black and white t-shirts pass basketballs to 
each other, and participants are instructed to count the 
number of passes made by people wearing white 
t-shirts. In the middle of the video, a person in a gorilla 
costume walks across the screen – an appearance often 
missed due to selective attention to the passes. At the 
end of the video, participants were asked to indicate the 

number of passes and whether or not they noticed the 
gorilla.

Manipulation check
Following past research, the effectiveness of the 
power manipulation was determined by coding parti-
cipants’ expression of power-related feelings in the 
essays (e.g., Anderson & Galinsky, 2006; Galinsky 
et al., 2003; Schmid, 2018; Schmid et al., 2015). 
Specifically, two condition-blind coders rated partici-
pants’ essays on content expressing power (1 = low 
power, 4 = power-neutral, 7 = high power). Inter-rater 
reliability was high (r = .95) for the first 30 partici-
pants. Coding of subsequent participants was com-
pleted by a single coder.

Subjective feelings
At the experiment’s conclusion, participants reported 
their current power-related feelings, as in Study 1, and 
the same composite measure of felt power was com-
puted (Cronbach’s α = .73). Participants also reported 
their current mood on a 7-point single-item scale 
(1 = very bad, 7 = very good).

Personality questionnaires
The same short set of additional questionnaires as in 
Study 1 was included at the very end of the experiment 
for reasons unrelated to the present study and is thus 
not discussed here.

Exclusions
Data from 11 participants were excluded from analyses; 
ten due to incomplete data (i.e., nonresponses in the 
recognition task) and one due to noncompliance (using 
cell phone during the experiment).

Results

As in Study 1, all tests were two-tailed and, because we 
only tested contrasts relevant to our theoretical 
hypotheses and did not conduct exploratory tests, 
there were no corrections for multiple comparisons. 
Bayesian analyses were again reported for the key 
analyses.

Manipulation check
The power manipulation was successful, as shown by the 
highly significant power condition effect on essay rat-
ings, F(2,128) = 214.49, p < .001, ηp

2 = .77. High-power 
participants expressed greater power (M = 5.86, 
SD = 0.82) than low-power participants (M = 2.12, 
SD = 0.97), t(128) = 23.55, p < .001, d = 4.16, and control 
participants (M = 3.71, SD = 0.73), t(128) = 15.68, p < .001, 
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d = 2.77, and control participants expressed greater 
power than low-power participants, t(128) = 10.48, 
p < .001, d = 1.85.

Main analysis
Our central prediction was that low power would be 
associated with reduced configural processing, relative 
to high power. If the effect of power were specific to 
configural processing, as opposed to featural processing, 
then we would observe a difference between power 
groups in the recognition of upright but not inverted 
stimuli. To test this prediction, a 3 (Power Condition: low 
vs. high vs. control) x 2 (Target: faces vs. objects) x 2 
(Orientation: upright vs. inverted) mixed-model ANOVA 
was conducted on sensitivity (A’).

All main effects were significant: on average, partici-
pants recognized objects (M = .81, SD = .12) better than 
faces (M = .75, SD = .13), F(1,128) = 39.06, p < .001, ηp

2 

= .23, and upright stimuli (M = .83, SD = .11) better than 
inverted stimuli (M = .73, SD = .14), F(1,128) = 110.02, 
p < .001, ηp

2 = .46. Importantly, the main effect for power 
condition was significant, F(2,128) = 3.76, p = .026, ηp

2 

= .06, BF10 = 0.85. Simple effect analysis indicated that 
high-power participants recalled stimuli more accurately 
(M = .80, SD = .10) than low-power participants (M = .76, 
SD = .13), t(128) = 2.68, p = .008, d = 0.47, 95% CI [−.08, 
−.01], BF10 = 25.92. The control group fell in between 
(M = .77, SD = 0.12), not significantly different from the 
high-power group, t(128) = 1.74, p = .084, d = 0.31, 95% 
CI [−.004, .06], BF10 = 0.86, or low-power group, t 
(128) = 1.00, p = .320, d = 0.18, 95% CI [−.02, .05], 
BF10 = 0.22.

The ANOVA also revealed two interactions of interest. 
First, the Target x Orientation interaction, F 
(1,128) = 32.88, p < .001, ηp

2 = .20, replicated prior 
work and validated our use of the inversion paradigm. 
Participants recognized upright faces (M = .82, SD = .11) 
and objects (M = .83, SD = .10) equally well, F 
(1,128) = 0.60, p = .440, ηp

2 < .01, and both were recog-
nized better than their inverted counterparts (faces: F 
(1,128) = 97.31, p < .001, ηp

2 = .43; objects: F 
(1,128) = 21.99, p < .001, ηp

2 = .15). The inversion effect 
was stronger for faces than for objects, such that recog-
nition was more strongly impaired for inverted faces 
(M = .67, SD = .15) than inverted objects (M = .78, 
SD = .13), F(1,128) = 59.01, p < .001, ηp

2 = .32. Indeed, 
in research (Farah et al., 1995; Yin, 1969) also showed the 
inversion effect tends to be weaker for objects than 
faces, presumably because configural information is 
not as consistently distinctive for most objects com-
pared with faces.

Second, we observed a significant Power Condition 
x Orientation interaction, F(2,128) = 3.48, p = .034, ηp

2 

= .05. Conceptually replicating Study 1 results, power 
condition moderated the recognition of upright stimuli, 
F(2,128) = 5.25, p = .006, ηp

2 = .08. Low-power partici-
pants were less accurate at recognizing upright stimuli 
(M = .79, SD = .13) than both high-power participants 
(M = .85, SD = .09), t(128) = 3.00, p = .003, d = 0.53, 95% CI 
[−.09, −.02] and control participants (M = .84, SD = .09), t 
(128) = 2.57, p = .011, d = 0.45, 95% CI [−.08, −.01]. High- 
power participants and control participants did not dif-
fer significantly, t(128) = 0.44, p = .658, d = 0.08, 95% CI 
[−.03, .04]. By contrast, recognition of inverted stimuli, 
which depended on featural but not configural proces-
sing, was only marginally affected by power condition, F 
(2,128) = 2.76, p = .067, ηp

2 = .04. This pattern indicated 
that power selectively affected configural processing of 
both faces and objects.

Was the effect of power on configural processing 
pronounced for faces? Tests of the Power Condition 
x Target interaction, F(2,128) = 0.62, p = .540, ηp

2 

= .01, and the Power Condition x Target x Orientation 
interaction, F(2,128) = 1.33, p = .269, ηp

2 = .02, sug-
gested it was not: both were nonsignificant, consistent 
with a domain-general account of power effects on 
configural encoding.

Given our specific interest in social perception, how-
ever, we further examined effects of power and orienta-
tion separately for faces and objects. For faces, the 
Power Condition x Orientation interaction was margin-
ally significant, F(2,128) = 2.90, p = .059, ηp

2 = .04, BF10 

= 1.04 (Figure 3, Panel A). The simple effect of power on 
recognition of upright faces was significant, F 
(2,128) = 3.77, p = .026, ηp

2 = .06, BF10 = 1.67, and 
although the Bayesian analysis suggested inconclusive 
evidence, the pattern was consistent with our hypoth-
eses and prior findings: When faces were presented 
upright, permitting configural encoding, low-power par-
ticipants recognized them less accurately (M = .78, 
SD = .14) than both high-power participants (M = .84, 
SD = .10), t(128) = 2.37, p = .019, d = 0.42, 95% CI [−.10, 
−.01], BF10 = 1.50, and control participants (M = .84, 
SD = .07), t(128) = 2.39, p = .018, d = 0.42, 95% CI [−.10, 
−.01], BF10 = 2.34; high-power and control participants 
did not differ, t(128) = 0.02, p = .982, d < 0.01, 95% CI 
[−.05, .05], BF10 = 0.22. When faces were inverted, the 
power effect was not significant, F(2,128) = 1.14, p = .323, 
ηp

2 = .02, BF10 = 0.19. For objects, the Power Condition 
x Orientation was not significant, F(2,128) = 1.52, 
p = .223, ηp

2 = .02, BF10 = 0.28 (Figure 3, Panel B).

Subjective feelings
The power manipulation did not significantly affect expli-
cit self-report measures of power feelings (i.e., the 
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composite of the ten items), F(2,128) = 1.44, p = .240, ηp
2 

= .024, nor participants’ mood, F(2,128) = 2.24, p = .110, 
ηp

2 = .03.

Personality questionnaires
Power conditions differed in terms of how “ashamed” 
they felt, F(2,128) = 3.59, p = .031, ηp

2 = .05, BF10 = 1.46. 
For all other measures, p > .083 and BF10 < 0.61. The 
Power X Orientation interaction effect on recognition 
accuracy remained significant when controlling for how 
ashamed participants felt, F(2,127) = 3.09, p = .049, ηp

2 

= .05, and simple effects analyses confirmed that low- 
power participants were less accurate at recognizing 
upright stimuli than both high-power participants, t 
(127) = 3.11, p = .002, d = 0.53, 95% CI [−.09, −.02], and 
control participants, t(127) = 2.18, p = .031, d = 0.45, 95% 
CI [−.07, −.004]. High-power participants and control par-
ticipants did not differ significantly, t(127) = 0.98, p = .327, 
d = 0.08, 95% CI [−.02, .05]. For the recognition of inverted 
stimuli, we observed better recognition among the high- 
power group than control group, t(127) = 2.51, p = .013, 
d = 0.08, 95% CI [.01, 0.11], but no significant differences 
between the high-power group and the low-power 
group t(127) = 1.80, p = .074, d = 0.08, 95% CI [−.004, 
.09] or between the low-power group and the control 
group, t(127) = 0.71, p = .476, d = 0.08, 95% CI [−.06, .03].

Discussion

Study 2 extended our analysis of power effects on face 
processing to examine different components of face pro-
cessing. Here, we tested whether relative power influ-
enced the encoding of second-order face configurations, 
concerning distances between facial features unique to 

a person’s identity, using the face inversion paradigm. 
Results revealed that low power decreased the recogni-
tion of upright faces (which depends primarily on config-
ural processing; Leder & Bruce, 2000) relative to high 
power and neutral power, whereas recognition of 
inverted faces (which depends primarily on featural pro-
cessing) was not affected by power condition. This pat-
tern suggests that low power impeded the processing 
of second-order configurations, consistent with its effects 
on first-order configural processing observed in Study 1, 
but did not alter the featural processing of faces. Bayesian 
analyses provided further evidence for a null effect of 
power on inverted faces, while effects for upright faces 
were inconclusive. Thus, these results demonstrate that 
power did not affect featural face processing. At the same 
time, these results provide converging evidence for the 
hypothesis that low power may interfere with the early 
configural processing of faces.

It is notable that power condition did not differentially 
affect the configural processing of faces and objects. 
When considered alongside prior research showing that 
power (high vs. low) modulates the global processing of 
objects (Guinote, 2007; Smith & Trope, 2006), our findings 
are consistent with a domain-general account of power 
condition effects on configural processing. It is notable, 
however, that the effect was numerically stronger for 
faces, a difference likely due to the more consistent and 
distinctive configuration of faces compared with that of 
objects used in this study (e.g., Freire et al., 2000; Yin, 
1969). Importantly, for the present research, these results 
show that the effect of high versus low power on config-
ural processing observed toward objects in prior research 
also affects the encoding of faces, thus demonstrating its 
relevance to social processes.

Figure 3. Accuracy rates on the face recognition (panel A) and object recognition (panel B) as a function of participant power and 
stimulus orientation. Error bars represent 95% CI intervals.

4As in Study 1, we also included accountable, responsible, in authority, and in charge as measures of power-related feelings, but did not include them in the 
composite measure of felt power. When analyzing all fourteen power-related items in a new composite measure, the power condition effect was also not 
significant, F(2,128) = 1.74, p = .180, ηp

2 = .03.
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General discussion

The experience of high power has been shown to 
influence a range of social processes, often to the 
detriment of social relations (Fiske, 1993; Keltner et al., 
2003). Yet high power is also associated with 
a perceptual encoding style – greater configural pro-
cessing – which, we proposed, should promote the 
visual encoding of social agents. In two experiments, 
we found that manipulated power did indeed influence 
the early processing of faces; specifically, low power 
was associated with decreased configural face encod-
ing, both in terms of first-order configural processing, 
indicated by reduced N170 responses in Study 1, 
and second-order configural processing, indicated by 
decreased recognition accuracy of upright faces within 
the face inversion paradigm in Study 2, relative to high 
power and control conditions. By contrast, the manip-
ulation of power did not significantly influence the 
recognition of inverted faces (Study 2), suggesting 
that power effects did not pertain to featural proces-
sing but were specific to configural encoding. Together, 
these findings suggest that low power influences the 
configural encoding of faces – the perceptual process 
through which an object is determined to be a fellow 
human (i.e., first-order configural processing) and 
unique individual (i.e., second-order configural proces-
sing) – such that these processes are relatively impeded 
among low-power individuals.

How do these results comport with existing theories of 
power? Our results are consistent with the social distance 
theory (Magee & Smith, 2013), as they show that power 
fosters abstract and integrative information processing, 
which includes global visual processing of information. 
Our results extend these findings to the domain of social 
perception. By contrast, our results appear inconsistent 
with another aspect of the social distance theory that 
highlights more social effects of power, such as social 
distancing (Magee & Smith, 2013) and a reduction in 
social engagement, individuation, and pro-sociality, rela-
tive to low power (see also Fiske, 1993; Keltner et al., 
2003). Thus, our results are consistent with prior theories 
regarding the cognitive-perceptual effects of power, 
rather than those focused on socio-motivational effects 
of power. These findings suggest a new opportunity to 
examine the relation between perceptual and socio- 
motivational effects of power, which may vary according 
to person’s goals and the social situation.

Can the low-power effects be explained by inatten-
tion to faces (e.g., gaze aversion away from faces)? Our 
data cannot provide a direct answer to this question. 
However, it is notable that participants in the three 
power conditions performed similarly well on inverted 

face trials. Thus, if effects were due to inattention in 
low-power subjects, then they would not have been 
specific to upright presented faces. Moreover, past 
research has shown that individuals are better at recog-
nizing faces of high-status than low-status people 
(Ratcliff et al., 2011) and it has been theorized that low- 
power people are more attentive to other people than 
high-power people because low-power people are 
more dependent on others (Keltner et al., 2003). This 
suggests that inattention and gaze aversion are unli-
kely explanations for the effects. However, it is possible 
that an impairment in face encoding among low-power 
individuals may relate to a particular pattern of social 
engagement that is not necessarily antisocial. By defini-
tion, low-power individuals are dependent on other 
people, which may lead them to be hyper vigilant to 
potential social and nonsocial threats (Keltner et al., 
2003). It is thus possible that the results we observed – 
reduced face processing in low-power individuals – 
pertains to low-threat situations; this pattern could 
potentially be reversed in situations of high social 
threat (Ofan et al., 2014). Similarly, the enhanced 
encoding of a face in the visual system does not imply 
that one’s judgments and behaviors toward the person 
will necessarily be prosocial; indeed, the opposite could 
be true – the exertion of social power requires one to 
skillfully identify social targets. These considerations 
may lead to new predictions regarding the interplay 
of perceptual and cognitive processes and the influ-
ence of (low) power on social judgments and behaviors 
via perceptual pathways.

A second major contribution of this research is the 
demonstration that power effects on perception 
occur rapidly – in less than 200 milliseconds. This 
pattern, observed in Study 1, suggests an automatic 
effect of power on face processing that is likely unde-
tectable to the perceiver and may thus influence 
subsequent judgments and behaviors without 
a perceiver’s ability to intervene. Although we did 
not examine social judgments in the present 
research, Study 2 revealed that low power was asso-
ciated with impaired recognition of individuals’ faces. 
In prior research, subtle effects of power on the N170 
response were associated with expressions of implicit 
prejudice (Schmid & Amodio, 2017). Both effects 
could be detrimental to social judgments and rela-
tionships, and to the extent they arise from biases in 
face encoding, they may be difficult to avoid. Our 
findings highlight the need for new research on the 
mechanisms and strategies that may be effective for 
preventing unintended perceptual effects of power 
and powerlessness, such as proactive control 
approaches (Amodio & Swencionis, 2018).

SOCIAL NEUROSCIENCE 303



Conclusion

Power differences are ubiquitous in social relationships, 
influencing how we judge and act toward others. Here, 
we showed that power also affects the very starting 
point of many social interactions – the initial visual 
encoding of a stimulus as a face. These findings provide 
new evidence that power affects perceptual processes in 
social behavior, and they suggest a broadened theore-
tical view in which power influences visual components 
of social perception in addition to high-level judgments 
and behaviors.
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