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Abstract
Amidst the prevalence of workplace colloquialisms such as“tool person,”“wage
worker,”and “corporate livestock,”workplace objectification has emerged as a
phenomenon warranting attention. Moreover, as the deployment of artificial
intelligence, particularly robots, in workplace settings continues to proliferate,
their occupational effects merit systematic investigation. The present research
aims to examine whether perceived robot threat in today’s rapidly advancing AI
society can generate or exacerbate workplace objectification. Eight progressive
sub-studies (N = 3422) investigated the impact of perceived robot threat on
workplace objectification and explored its underlying mechanisms and bound-
ary conditions. The findings indicate: First, perceived robot threat increases
individuals’tendency to objectify others in the workplace, with perceived robot
identity threat (i.e., threat to human uniqueness) exerting a stronger effect; Sec-
ond, sense of control mediates the relationship between perceived robot threat
(primarily identity threat) and workplace objectification, such that higher per-
ceived robot identity threat predicts lower sense of control, which in turn leads
to more severe workplace objectification; Third, three alternative compensatory
control strategies—namely, strengthening personal agency, supporting external
agency, and affirming specific structures—moderate the effect of perceived robot
threat on workplace objectification. These results illuminate the negative inter-
personal consequences of robots and their psychological mechanisms, offering
insights for understanding, anticipating, and addressing the adverse societal
outcomes of robotic integration.
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Abstract
With buzzwords such as“tool person,”“wage earner,”and“corporate livestock”
sweeping through modern workplaces, workplace objectification has become an
issue demanding urgent attention. As artificial intelligence, particularly robots,
becomes increasingly prevalent in professional settings, their workplace effects
warrant careful investigation. This research aims to explore whether perceived
threats from robots in today’s rapidly developing AI society produce or ex-
acerbate workplace objectification. Eight sequential sub-studies (N = 3,422)
examined the impact of perceived robot threat on workplace objectification and
explored its underlying mechanisms and boundary conditions. The findings re-
veal: First, perceiving robot threat increases individuals’tendency to objectify
others in the workplace, with perceived robot identity threat (i.e., threat to hu-
man uniqueness) producing stronger effects. Second, sense of control mediates
the relationship between perceived robot threat (primarily identity threat) and
workplace objectification—higher perceived robot identity threat leads to lower
sense of control, which in turn intensifies workplace objectification. Third, three
alternative compensatory control strategies—strengthening personal agency, sup-
porting external agency, and affirming specific structure—moderate the effect of
perceived robot threat on workplace objectification. These results reveal the
negative interpersonal consequences of robots and their psychological mecha-
nisms, contributing to better understanding, early warning, and management
of robots’adverse societal outcomes.

Keywords: workplace objectification, perceived robot threat, realistic threat,
identity threat, compensatory control theory

1. Introduction
Workplace objectification is not uncommon, as evidenced by the popularity of
terms like“tool person,”“wage earner,”and“corporate livestock.”Objectification
originates from Kant’s description of“reducing a person, a human being, to the
status of a thing (Kant, 1797/1996, p. 209).”Martha Nussbaum further devel-
oped this concept, characterizing it through seven dimensions: instrumentality,
denial of autonomy, inertness, fungibility, violability, ownership, and denial of
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subjectivity (Nussbaum, 1995, 1999). Among these, instrumentality represents
the core of objectification (Orehek & Weaverling, 2017) and has been widely
studied (e.g., Calogero, 2013; Gervais et al., 2014). At its essence, objectifi-
cation involves treating people (others or oneself) as tools for achieving goals,
denying their humanity, and consequently dealing with them as one would with
objects (Xu et al., 2022). While research on objectification has primarily focused
on sexual objectification (e.g., Alexander et al., 2015; Calogero, 2013; Saguy et
al., 2010; Skowronski et al., 2021), the targets of objectification are clearly not
limited to women. Workplace objectification represents another important do-
main, referring to the process and tendency to treat people as objects in work
settings, primarily reflecting instrumentality in work relationships and the de-
nial of humanity (Baldissarri et al., 2014; Belmi & Schroeder, 2021; Xu et al.,
2022). It constitutes a negative interpersonal interaction pattern and form of
instrumental rationality.

Factors influencing workplace objectification include individual-related aspects
such as power (Gruenfeld et al., 2008) and work-related aspects such as job
repetitiveness (Baldissarri et al., 2017) and workplace anonymity (Taskin et al.,
2019). Workplace objectification is typically measured through explicit methods
(e.g., questionnaires; Belmi & Schroeder, 2021) and implicit methods (e.g., IAT;
Baldissarri et al., 2017). Workplace objectification reflects the alienation phe-
nomenon in modern work (Marx, 1844/1964). Since the Industrial Revolution,
productivity has developed dramatically, making division of labor possible. In-
dividuals have transformed from human beings into“workers”in the workplace,
with each person becoming a“cog”in the social division of labor. When human
labor shifts from instinct to tool, and people are measured by the value they
produce, alienation emerges and humans become tools (Marx, 1844/1964).

With the rise of artificial intelligence technology permeating daily life, robots
have entered the workplace alongside humans, either assisting decision-making
through programs or providing physical assistance through embodied forms
(Zhang et al., 2022). As human-robot relationships evolve and the boundary
between humans and machines becomes increasingly blurred, might this lead
people to objectify others even more? If so, this warrants concern. The devel-
opment of robot labor may lead people to rationalize the belief that “humans
can be treated as tools”—that is, objectification (e.g., Pew Research Center,
2017). Robots can be categorized into two main types: industrial robots and
service robots. Industrial robots are defined as “automatically controlled, re-
programmable, multipurpose manipulators programmable in three or more axes,
which can be either fixed in place or mobile for use in industrial automation ap-
plications”(ISO 8373:2012), while service robots are“robots that perform useful
tasks for humans or equipment, excluding industrial automation applications”
(ISO 8373:2012). The workplace robots in this study include both industrial and
service robots—various physical robots that appear in workplace environments
and work alongside humans.

The widespread use of workplace robots threatens human employment and
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safety, as well as human identity and uniqueness (Yogeeswaran et al., 2016). Af-
ter all, as human-made objects, even if robots’intelligence eventually matches or
exceeds humans, they are more likely to be treated as another entity and become
an outgroup for humans. Intergroup threat theory (Stephan et al., 2015) sug-
gests that outgroups generate realistic threat and symbolic threat. The former
involves resource threats, including physical harm to the ingroup and threats
to the ingroup’s power, resources, and well-being, while the latter refers to
threats to ingroup identity, values, and uniqueness (Stephan et al., 2015). Real-
istic threat is self-evident: robots are easier to manage and more cost-effective
(Borenstein, 2011). They require neither complex interpersonal coordination
nor wages beyond purchase and maintenance costs, and can even work longer
hours (McClure, 2018). Robot substitution affects technical and manual labor
more than creative work, with older, less educated, and less adaptable workers
being more vulnerable to replacement (Borenstein, 2011). Beyond job displace-
ment, robots may also create realistic threats through safety concerns during
human-robot interaction (Murashov et al., 2016). More importantly, robots’ca-
pabilities and human-like appearance create identity threat (i.e., symbolic threat
in intergroup threat theory). Robots’computational and load-bearing capabil-
ities already surpass humans, causing cognitive dissonance regarding defining
human characteristics (Yu, 2020). Simultaneously, robots’appearance can be
nearly indistinguishable from humans, and the blurring boundary between hu-
mans and humanoid robots necessitates an anthropomorphization process (Xu
et al., 2017; Yu & Xu, 2020) that threatens human uniqueness.

When robots enter the workplace, making people perceive realistic and identity
threats, individuals may lose their sense of control. Maintaining and strength-
ening control represents a primary response to threat (Greenaway et al., 2014).
The threat orientation model has already demonstrated that lack of perceived
control is an inevitable consequence of experiencing threat (Thompson & Schle-
hofer, 2008). Gaining control over oneself and the external world constitutes
a fundamental psychological need, and humans are motivated to control their
own lives (Landau et al., 2015). Once sense of control is impaired, people strive
to compensate. Compensatory control theory (Kay et al., 2008; Kay et al.,
2009; Landau et al., 2015) posits that people adopt compensatory strategies
in response to events and cognitions that reduce sense of control, intending to
restore control to baseline levels. But how do they compensate? One strategy
involves seeking and preferring simple, clear, and consistent explanations of the
world. Objectification involves ignoring others’complex beliefs, desires, and
mental activities, reducing them to concrete objects, thereby enabling simple,
clear, and consistent explanations of others’subjective states and the external
objective world, which produces control compensation. Research has found that
when men feel they lack influence over women, they are more likely to objectify
women, and subsequent workplace research has found that participants who
doubted their ability to influence colleagues were more likely to objectify them
(Landau et al., 2012). This control compensation strategy is called affirming
nonspecific structure.
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Based on this, robot labor creates realistic and identity threats for humans, and
these two types of perceived robot threat lead to reduced sense of control. To
compensate for sense of control, people engage in workplace objectification by
affirming nonspecific structure. Of course, affirming nonspecific structure is con-
sidered relative to three other compensatory control strategies: strengthening
personal agency, supporting external agency, and affirming specific structure
(Landau et al., 2015). Affirming specific structure refers to people’s tendency
to believe that specific behaviors can reliably produce expected outcomes, with
this clear path from behavior to results being specific to the context where
perceived control is reduced. For example, if people adopt an affirming spe-
cific structure strategy to compensate for perceived control when sensing robot
threat, they might believe in a robot-specific “behavior—outcome”connection,
such as believing that unplugging a robot (behavior) will definitely control it
(result). Specific structure refers to the robot itself, whereas objectifying hu-
mans represents affirming nonspecific structure—that is, not directly targeting
the robot that poses the threat. Strengthening personal agency refers to “the
belief that one possesses the necessary resources to perform one or a set of be-
haviors required to produce specific results or achieve specific goals”(Landau et
al., 2015), such as affirming one’s own resources and abilities to control robots,
believing oneself to be more capable than robots and able to direct them to
do assigned work. Supporting external agency indicates that individuals can
rely on systems beyond the self, such as delegating personal agency to God or
government, believing that external systems will mobilize resources to achieve
individual goals, thereby regaining control. In other words, people may also
increase support for government or faith in God when perceiving robot threat,
believing that the government or God can control robots and protect them. Af-
firming nonspecific structure differs from these three strategies in that it does
not directly address beliefs about personal resources or beliefs about external
systems; instead, it targets aspects of the social and physical environment that
fall outside the specific context where perceived control is reduced (Xu et al.,
2022). However, because these three alternative compensatory control strategies
or beliefs can still restore sense of control impaired by perceived robot threat,
they should moderate the outcome of workplace objectification resulting from
perceived robot threat.

Although deriving the effect of perceived robot threat on workplace objectifica-
tion through the social identity pathway is logical, and it is intuitively known
that threat negatively impacts interpersonal relationships (Xu et al., 2022)—that
is, threat produces negative interpersonal outcomes, such as increased material
insecurity leading to greater perceived threat from immigrants and foreign work-
ers and increased support for anti-immigration policies (e.g., Frey et al., 2018;
Im et al., 2019)—controversy remains regarding robots. For example, some stud-
ies have found that robot labor, as an outgroup, can highlight humans’common
identity, thereby reducing prejudice toward human outgroups (Jackson et al.,
2020). Interestingly, in the same study, data collected from 37 countries showed
that countries with the fastest automation growth over the past 42 years also
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showed increased explicit prejudice toward outgroups, an effect partly related
to rising unemployment (Jackson et al., 2020). This indirectly suggests that
robots may negatively impact interpersonal relationships through threats such
as unemployment. Therefore, this paper’s exploration of perceived robot threat’
s effect on workplace objectification contributes to better understanding work-
place objectification as a hot social issue and core research topic in the context
of rapidly developing AI (Xu et al., 2022), while also addressing the controver-
sial question of how AI affects interpersonal relationships and providing early
warning about real-world problems by focusing on robots’negative workplace
impacts.

This paper comprises three sequential studies. The basic hypothesis is that per-
ceived robot threat increases workplace objectification toward colleagues, with
control compensation (sense of control) as the mediating mechanism and other
compensation strategies moderating this effect. Study 1 uses two sub-studies
to explore whether perceived robot threat increases workplace objectification,
testing this phenomenon in real-world and online settings to demonstrate ro-
bustness while excluding the role of common human identity (panhumanism).
Study 2 includes three sub-studies investigating why perceived robot threat in-
creases workplace objectification, verifying the mediating mechanism of control
compensation, explaining the phenomenon’s causes, and validating it through
different operational methods. Study 3 includes three sub-studies that, based
on the three compensatory control strategies proposed by compensatory con-
trol theory, examine the boundary conditions of this phenomenon by treating
personal agency, external agency, and specific structure beliefs as moderating
variables.

2. Study 1: The Relationship Between Perceived Robot
Threat and Workplace Objectification
Study 1 comprises two sub-studies demonstrating the preliminary relationship
between perceived robot threat and workplace objectification. Study 1.1 uses a
high-ecological-validity sample from actual robot companies to establish prelimi-
nary correlational evidence, while Study 1.2 employs experimental manipulation
of the independent variable to examine causal relationships and rule out panhu-
manism effects.

2.1.1 Participants

Data were collected on-site from three well-known robot companies. The study
recruited 1,587 participants. After excluding 361 individuals who did not com-
plete the survey or failed attention checks, the final valid sample consisted of
1,226 participants, including 830 males (67.7%) and 396 females (32.3%), with
a mean age of 31.38 ± 7.01 years. All participants voluntarily participated and
provided informed consent.

chinarxiv.org/items/chinaxiv-202303.00023 Machine Translation

https://chinarxiv.org/items/chinaxiv-202303.00023


2.1.2 Measures

Perceived Robot Threat. We adopted the Perceived Robot Threat Scale
developed by Yogeeswaran et al. (2016). This scale comprises two dimensions:
perceived robot realistic threat and perceived robot identity threat, with five
items each. Perceived robot realistic threat items include: (1) “The increasing
use of robots in our daily lives is causing human unemployment”; (2) “Robots
cannot replace people’s jobs”; (3)“In the long run, robot development poses a
direct threat to human safety and well-being”; (4) “The development of robot
technology threatens human employment and opportunities”; (5)“The increas-
ing popularity of robots in daily life poses a threat to human safety.”Item
2 is reverse-scored. Perceived robot identity threat items include: (1) “The
widespread application of robots in daily life troubles me because it blurs the
boundary between humans and machines”; (2) “Lifelike robots are disturbing
because they are almost indistinguishable from humans”; (3)“Recent technolog-
ical advances challenge the essence of humanity”; (4)“Technological advances in
robotics are threatening human uniqueness”; (5)“Robots are beginning to blur
the boundary between humans and machines.”The scale uses a 7-point Likert
format (1 = strongly disagree, 7 = strongly agree). In this study, Cronbach’
s 𝛼 was 0.80 for the realistic threat dimension and 0.84 for the identity threat
dimension.

Workplace Objectification. Based on Belmi and Schroeder (2021), we mod-
ified the scale by changing the target to “colleagues.”The scale contains seven
items encompassing Nussbaum’s (1999) seven dimensions of objectification.
Modified items include: (1) “Whether I value a colleague depends mainly on
what he/she can do for me”; (2) “I rarely pay attention to colleagues’hopes
and wishes”; (3)“I think colleagues are replaceable to me”; (4)“I would force
colleagues to do what I want them to do”; (5) “I would treat colleagues as a
tool”; (6) “I would care about colleagues’feelings because I really care about
his/her personality”; (7) “Even if colleagues disagree with me, I will continue
with my own plans.”Item 6 is reverse-scored. The scale uses a 7-point Likert
format (1 = strongly disagree, 7 = strongly agree). Cronbach’s 𝛼 was 0.71 in
this study.

To enhance result robustness, the following control variables were included: (1)
presence of robots in the workplace (yes/no); (2) average daily interaction time
with robots (in hours); (3) familiarity with robots (Leo & Huh, 2020): “How
familiar are you with robots?”(1 = not at all, 5 = very much) and“Compared
with average Chinese people, how knowledgeable do you think you are about
robots?”(1 = not at all, 5 = very much); (4) subjective social status (Adler
et al., 2000). Demographic variables including gender, age, position, education,
and company were also collected.
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2.1.3 Control and Assessment of Common Method Bias

This study controlled common method bias procedurally through anonymous
data collection and reverse-scored items (Zhou & Long, 2004). Harman’s single-
factor test was used to assess common method bias. Unrotated exploratory
factor analysis extracted three factors with eigenvalues greater than 1, with
the largest factor explaining 31.22% of variance (less than 40%), indicating no
serious common method bias.

2.1.4 Results

Workplace objectification was significantly positively correlated with perceived
robot realistic threat (r = 0.15, p < 0.001) and perceived robot identity threat
(r = 0.18, p < 0.001). After controlling for gender, age, presence of robots in
the workplace, interaction time, robot familiarity, and subjective social status,
workplace objectification remained significantly positively correlated with both
perceived robot realistic threat (r = 0.16, p < 0.001) and identity threat (r =
0.20, p < 0.001).

2.2.1 Participants

We used G*Power 3.1 to determine the required sample size. Based on previous
robot workforce research (Jackson et al., 2020), assuming a medium effect size
f2 = 0.2, significance level 𝛼 = 0.05, a single-factor two-level between-subjects
design required 266 participants to achieve 90% statistical power. Because the
study investigated workplace objectification, we set the participation criterion
as currently employed. Considering that attention checks would exclude some
participants, we recruited 507 participants through the Credamo platform. Af-
ter 106 participants failed attention checks, the final sample consisted of 401
participants (Mage = 29.41, SD = 5.24; 201 females, 50.1%).

2.2.2 Procedure

This study employed a single-factor two-level between-subjects design. Partici-
pants were randomly assigned to either the high perceived robot threat group
(94 males, 96 females) or the low perceived robot threat group (106 males, 105
females). Following previous research (Jackson et al., 2020), we created two
different news webpage images. As shown in [Figure 1: see original paper], par-
ticipants in the high threat group read a technology news article titled“Robots:
Replacing Human Labor?”describing how robots are increasingly taking human
jobs. Participants in the low threat group read an article titled“Robots: Just a
Passing Fad?”describing how robots will never replace most human jobs. Both
webpages had identical layouts, lengths, and formats. After viewing the ma-
terials, participants completed the robot threat scale as a manipulation check
(same as Study 1.1; Cronbach’s 𝛼 = 0.85 for realistic threat, 0.89 for identity
threat).

chinarxiv.org/items/chinaxiv-202303.00023 Machine Translation

https://chinarxiv.org/items/chinaxiv-202303.00023


[Figure 1: see original paper] Manipulation materials for perceived
robot threat

Before the experiment, we selected three different office scenarios and had dif-
ferent men and women photographed in these settings, creating six employee
work photos (see [Figure 2: see original paper], authorized for use). Researchers
told participants this was a“social perception study”in which they would view
a technology news article and some photos. Participants were asked to imag-
ine working with the people shown in the photos (i.e., the photos showed their
colleagues). The six photos were presented in random order, and participants
completed a questionnaire after viewing each photo (workplace objectification
measure same as Study 1.1; Cronbach’s 𝛼 = 0.88 after averaging scores across
six photos), repeating this process until all six photos were evaluated.

[Figure 2: see original paper] Workplace objectification target photo
materials

Next, participants completed the panhumanism measure using McFarland,
Webb, and Brown’s (2012) scale. Participants were shown six sets of diagrams,
each containing two circles with varying degrees of overlap. One circle
represented“self”and the other“humanity.”Participants selected the diagram
that best represented how they viewed the relationship between themselves
and all humanity. For example, selecting two completely separate circles
indicated viewing oneself as isolated from humanity, while selecting completely
overlapping circles indicated extreme identification with all other humans.

Participants then completed control variables. Unlike Study 1.1, this study used
photo materials as imagined work scenarios and objectification targets, so it
did not involve controlling for specific job attributes or workplace environments.
Following previous workplace objectification research (Belmi & Schroeder, 2021),
main control variables included power and characteristics of people in photos:
(1) personal power:“This photo makes me feel powerful”(1 = strongly disagree, 7
= strongly agree); (2) social class:“What social class do you think the person in
this photo belongs to?”(1 = low, 7 = high); (3) attractiveness:“How physically
attractive do you think the person in this photo is?”(1 = not at all, 7 = very
much); (4) respect: “Generally, do you think people would respect the person
in this photo?”(1 = definitely not, 7 = definitely yes); (5) target power: “How
powerful do you think the person in this photo is?”(1 = not at all, 7 = very
much); (6) liking: “Just by looking at the person in this photo, how much do
you like him/her?”(1 = not at all, 7 = very much).

Attention checks were then administered. Two attention check items were em-
bedded in the scales (e.g.,“For this question, please select‘strongly agree’”).
Additionally, content-based attention checks assessed the manipulation materi-
als: (1) “According to the research, the proportion of jobs currently occupied
by robots is (1 = large, 2 = small)”; (2) “According to the study’s authors,
the time required for advances in robot capabilities and intelligence will be (1
= longer, 2 = shorter) than expected.”
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Finally, participants provided demographic information: age, gender, education,
annual income, position level, and organization type.

2.2.3 Results

One-way ANOVA revealed that the high perceived robot threat group reported
significantly higher realistic threat (M = 4.69, SD = 0.99) than the low threat
group (M = 3.10, SD = 0.98), F(1, 399) = 260.72, p < 0.001, �2p = 0.40. The
high threat group also reported significantly higher identity threat (M = 4.43,
SD = 1.26) than the low threat group (M = 3.22, SD = 1.19), F(1, 399) = 97.31,
p < 0.001, �2p = 0.20, indicating successful manipulation.

One-way ANOVA showed that workplace objectification was significantly higher
in the high threat group (M = 3.54, SD = 1.01) than in the low threat group
(M = 3.32, SD = 0.92), F(1, 399) = 4.94, p = 0.027, �2p = 0.01. This result
remained robust after controlling for participants’gender, age, and annual in-
come: the high threat group (M = 3.53, SD = 1.01) still showed significantly
higher workplace objectification than the low threat group (M = 3.32, SD =
0.92), F(1, 395) = 5.19, p = 0.023, �2p = 0.01. After further adding power as
a control variable, the high threat group (M = 3.53, SD = 1.01) continued to
show significantly higher workplace objectification than the low threat group
(M = 3.32, SD = 0.92), F(1, 394) = 6.02, p = 0.015, �2p = 0.02. Finally, af-
ter adding evaluations of people in photos as control variables, the high threat
group (M = 3.53, SD = 1.01) still demonstrated significantly higher workplace
objectification than the low threat group (M = 3.33, SD = 0.92), F(1, 389) =
4.01, p = 0.046, �2p = 0.01.

Panhumanism analysis revealed no significant difference between the high threat
group (M = 4.32, SD = 1.14) and low threat group (M = 4.28, SD = 1.11), F(1,
399) = 0.10, p = 0.748, �2p < .001. Moreover, after controlling for panhumanism,
the high threat group (M = 3.54, SD = 1.01) still showed significantly higher
workplace objectification than the low threat group (M = 3.33, SD = 0.92), F(1,
389) = 4.88, p = 0.028, �2p = 0.01.

3. Study 2: The Mediating Role of Sense of Control
Study 2 comprises three sub-studies. Study 2.1 uses a questionnaire approach to
examine sense of control’s mediating role in the effect of both dimensions of per-
ceived robot threat (realistic and identity threat) on workplace objectification.
Study 2.2 replicates this mediating effect through experimental manipulation
of perceived robot threat (without distinguishing dimensions). Study 2.3 sepa-
rately activates robot realistic threat and robot identity threat to examine which
threat condition sense of control mediates.
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3.1.1 Participants

We used G*Power 3.1 software (Faul et al., 2007) to determine the required
sample size. For the correlation analysis used in this study, based on Study 1’
s correlation results, we assumed a small effect size � = 0.16, significance level
𝛼 = 0.05, requiring at least 402 participants to achieve 90% statistical power.
Considering potential dropouts and attention check failures, we recruited 480
undergraduate students from two universities who received course credit for par-
ticipation. Participants completed online questionnaires through the Qualtrics
platform after reading instructions and providing informed consent. Ultimately,
75 participants failed to complete the study or failed attention checks, yielding
405 valid responses (213 females, 52.6%; Mage = 18.75, SD = 1.61).

3.1.2 Procedure

Perceived Robot Threat (Cronbach’s 𝛼 = 0.67 for realistic threat, 0.81 for
identity threat) and Workplace Objectification (Cronbach’s 𝛼 = 0.71) mea-
sures were identical to Study 1.1, except that for the workplace objectification
measure, undergraduate participants received the instruction: “Please imagine
you have graduated and entered a company where you have many colleagues.
Please indicate your agreement with the following statements.”

Sense of Control was measured using the Chinese revised version of Lachman
and Weaver’s (1998) Sense of Control Scale (Yang et al., 2016). This scale
comprises two additive dimensions: mastery (4 items) and constraints (8 items,
reverse-scored), totaling 12 items. Mastery items include: (1) “I can do just
about anything I really set my mind to”; (2)“When I really want to do something,
I can usually find a way to succeed”; (3)“Whether or not I can get what I want
is in my own hands”; (4) “My future depends mainly on myself.”Constraint
items include: (1) “What happens in my life is often beyond my control”; (2)
“There is little I can do to change many important things in my life”; (3)“I often
feel helpless in dealing with problems in my life”; (4)“I have little control over
things that happen to me”; (5) “When I want to do something, other things
always interfere”; (6)“I almost cannot control what happens to me”; (7)“I really
have no way to solve all my problems”; (8)“Sometimes I feel pushed around in
life.”The scale uses a 7-point Likert format (1 = strongly disagree, 7 = strongly
agree), with higher scores indicating greater sense of control. Cronbach’s 𝛼 for
all items was 0.83. Attention check items were embedded throughout, followed
by demographic questions.

3.1.3 Control and Assessment of Common Method Bias

This study controlled common method bias procedurally through anonymous
data collection and reverse-scored items (Zhou & Long, 2004). Harman’s
single-factor test extracted eight factors with eigenvalues greater than 1, with
the largest factor explaining 16.75% of variance (less than 40%), indicating no
serious common method bias.
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3.1.4 Results

Correlation analysis showed that workplace objectification was significantly pos-
itively correlated with perceived robot threat and both its dimensions (rrealistic
= 0.12, p = 0.017; ridentity = 0.18, p < 0.001). Workplace objectification was
significantly negatively correlated with sense of control and both its dimensions
(rcontrol = –0.12, p = 0.020; rmastery = –0.12, p < 0.001; rconstraints = –0.23,
p < 0.001). Perceived robot identity threat was significantly negatively corre-
lated with sense of control (r = –0.11, p = 0.025), while perceived robot realistic
threat showed a non-significant negative correlation with sense of control (r =
–0.07, p = 0.152).

To test whether sense of control mediates the effect of perceived robot identity
threat on workplace objectification, we conducted a bias-corrected bootstrap
test using SPSS PROCESS (Hayes et al., 2013), Model 4, with 5,000 resamples.
In the 95% confidence interval, with perceived robot identity threat as the inde-
pendent variable, workplace objectification as the dependent variable, and sense
of control as the mediator, mediation analysis showed that the 95% bootstrap
confidence interval did not include zero. Thus, sense of control mediated the
effect of perceived robot identity threat on workplace objectification (indirect
effect = 0.02, SE = 0.01, 95% CI [0.002, 0.038]). After controlling for sense of
control, the direct effect of perceived robot identity threat on workplace objec-
tification remained significant (direct effect = 0.11, SE = 0.03, 95% CI [0.042,
0.170]), indicating partial mediation.

3.2.1 Participants

We used G*Power 3.1 to determine the required sample size. Based on previous
robot workforce research (Jackson et al., 2020), assuming a medium effect size
f2 = 0.2, significance level 𝛼 = 0.05, a single-factor two-level between-subjects
design required 266 participants to achieve 90% statistical power. Because the
study investigated workplace objectification, we set the participation criterion as
currently employed. Considering attention check exclusions, we recruited 359
participants through Credamo. After 62 participants failed attention checks,
the final sample consisted of 297 participants (Mage = 31.52, SD = 5.68; 184
females, 62.0%).

3.2.2 Procedure

This study used a single-factor two-level between-subjects design. Participants
were randomly assigned to high or low perceived robot threat groups, with 148 in
the high threat group and 149 in the low threat group. Experimental materials
manipulating perceived robot threat were identical to Study 1.2. After viewing
materials, participants completed the robot threat scale as a manipulation check
(same as Study 1.1; Cronbach’s 𝛼 = 0.92 for realistic threat, 0.92 for identity
threat), followed by sense of control measurement (same as Study 2.1; Cronbach’
s 𝛼 = 0.91 for all items) and workplace objectification measurement (same
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as Study 1.1; Cronbach’s 𝛼 = 0.80). Attention check items were embedded
throughout, followed by demographic questions.

3.2.3 Results

One-way ANOVA showed that the high threat group reported significantly
higher perceived robot realistic threat (M = 4.83, SD = 1.11) than the low
threat group (M = 2.83, SD = 1.14), F(1, 295) = 210.81, p < 0.001, �2p = 0.42.
The high threat group also reported significantly higher identity threat (M =
4.49, SD = 1.37) than the low threat group (M = 2.91, SD = 1.25), F(1, 295)
= 108.42, p < 0.001, �2p = 0.27, indicating successful manipulation.

One-way ANOVA revealed that workplace objectification was significantly
higher in the high threat group (M = 2.85, SD = 0.90) than in the low
threat group (M = 2.64, SD = 0.65), F(1, 295) = 5.49, p = 0.020, �2p = 0.02.
Correlation analysis showed that perceived robot threat level (low threat = 0,
high threat = 1) was significantly negatively correlated with sense of control
(r = –0.14, p = 0.018) and significantly positively correlated with workplace
objectification (r = 0.14, p = 0.020). Sense of control was significantly
negatively correlated with workplace objectification (r = –0.50, p < 0.001).

To test whether sense of control mediates the effect of perceived robot threat on
workplace objectification, we conducted a bias-corrected bootstrap test using
SPSS PROCESS (Hayes et al., 2013), Model 4, with 5,000 resamples. In the
95% confidence interval, with perceived robot threat as the independent variable
(low threat = 0, high threat = 1), workplace objectification as the dependent
variable, and sense of control as the mediator, mediation analysis showed that
the 95% bootstrap confidence interval did not include zero. Thus, sense of
control mediated the effect of perceived robot threat on workplace objectification
(indirect effect = 0.11, SE = 0.05, 95% CI [0.020, 0.228]). After controlling
for sense of control, the direct effect of perceived robot threat on workplace
objectification was no longer significant (direct effect = 0.11, SE = 0.08, 95%
CI [–0.051, 0.266]), indicating full mediation.

3.3.1 Participants

We used G*Power 3.1 to determine the required sample size. Based on previous
robot workforce research (Jackson et al., 2020), assuming a medium effect size
f2 = 0.2, significance level 𝛼 = 0.05, a single-factor three-level between-subjects
design required 321 participants to achieve 90% statistical power. Because the
study investigated workplace objectification, we set the participation criterion as
currently employed. Considering attention check exclusions, we recruited 359
participants through Credamo. After 10 participants failed attention checks,
the final sample consisted of 349 participants (Mage = 31.49, SD = 7.14; 196
females, 56.2%).
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3.3.2 Procedure

This study used a single-factor three-level between-subjects design. Participants
were randomly assigned to realistic threat, identity threat, or control groups,
with 115 in the realistic threat group, 117 in the identity threat group, and 117
in the control group.

To manipulate perceived robot threat, participants first completed a writing
task based on specific instructions:

Realistic Threat Group Instructions:
“With the rapid development of artificial intelligence, over 50% of jobs across
all industries have already been occupied by robots. In the future, robots will
inevitably compete with humans as new workers, posing real-life threats. Soon,
robots will be competent in more high-level jobs, entering all areas of human
work, ultimately replacing many jobs people currently hold, creating greater
realistic threats. Please imagine and describe how your current job position is
now or will be threatened and replaced by robots, and what situation you will
face after being threatened and replaced (no less than 100 words).”

Identity Threat Group Instructions:
“With the rapid development of artificial intelligence, robots are becoming in-
creasingly similar to humans, making it difficult to distinguish between humans
and machines. In appearance, many robots are highly similar to humans, look-
ing almost identical to real people and even difficult to distinguish; in capability,
many robots’abilities are comparable to or exceed humans, threatening human
uniqueness. AI technology will also combine humans and machines, making it
difficult to define what is human and what is robot in the future. Please imagine
and describe how a robot highly similar to or indistinguishable from humans
threatens your uniqueness as a human being, and what situation you will face
after being threatened (no less than 100 words).”

Control Group Instructions:
“With the development of artificial intelligence, machines will assist humans in
many social activities. Please imagine and describe a future scenario where
robots assist humans (no less than 100 words).”

After the writing task, participants completed the perceived robot threat scale
(same as Study 1.1; Cronbach’s 𝛼 = 0.82 for realistic threat, 0.88 for identity
threat), sense of control questionnaire (same as Study 2.1; Cronbach’s 𝛼 = 0.90
for all items), and workplace objectification scale (same as Study 1.1; Cronbach’s
𝛼 = 0.77). Attention check items (e.g.,“For this question, please select‘strongly
disagree’”) were embedded throughout, followed by demographic questions.

3.3.3 Results

Using group (control = 1, realistic threat = 2, identity threat = 3) as the inde-
pendent variable and perceived robot realistic threat as the dependent variable,
one-way ANOVA revealed a significant main effect, F(2, 346) = 44.35, p <
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0.001, �2p = 0.20. Post-hoc Bonferroni comparisons showed that the control
group’s realistic threat rating (M = 3.70, SD = 0.99, 95% CI [3.52, 3.88]) was
significantly lower than both the realistic threat group (M = 4.55, SD = 0.96,
95% CI [4.38, 4.73]) and identity threat group (M = 4.85, SD = 0.95, 95% CI
[4.68, 5.03]), ps < 0.001, while the realistic and identity threat groups did not
differ significantly, p = 0.057. Using group as the independent variable and per-
ceived robot identity threat as the dependent variable, one-way ANOVA showed
a significant main effect, F(2, 346) = 52.35, p < 0.001, �2p = 0.23. Post-hoc
Bonferroni comparisons indicated that the control group’s identity threat rating
(M = 3.54, SD = 1.26, 95% CI [3.31, 3.77]) was significantly lower than both the
realistic threat group (M = 4.47, SD = 1.10, 95% CI [4.27, 4.68]) and identity
threat group (M = 5.07, SD = 1.10, 95% CI [4.87, 5.27]), ps < 0.001, and the
identity threat group scored significantly higher than the realistic threat group,
p < 0.001. These results indicate successful manipulation, with the identity
threat manipulation producing stronger effects on perceived robot threat.

Using perceived robot threat (i.e., group; control = 1, realistic threat = 2,
identity threat = 3) as the independent variable and workplace objectification
as the dependent variable, one-way ANOVA revealed a significant main effect,
F(2, 346) = 3.68, p = 0.026, �2p = 0.02. Post-hoc Bonferroni comparisons
showed that the identity threat group’s workplace objectification score (M =
3.11, SD = 0.82, 95% CI [2.96, 3.26]) was significantly higher than the control
group (M = 2.85, SD = 0.72, 95% CI [2.72, 2.98]), p = 0.028, while the realistic
threat group did not differ significantly from either the control or identity threat
groups, ps > 0.05.

To test whether sense of control mediates the effect of perceived robot threat
on workplace objectification, we conducted a bias-corrected bootstrap test using
SPSS PROCESS (Hayes et al., 2013), Model 4, with 5,000 resamples. In the
95% confidence interval, with perceived robot threat as the independent variable
(control = 1, realistic threat = 2, identity threat = 3, specified as categorical),
workplace objectification as the dependent variable, and sense of control as the
mediator, mediation analysis showed that, using the control group as reference,
the indirect effect through sense of control for the realistic threat group was
0.064, 95% CI [–0.025, 0.166], containing zero, indicating non-significant media-
tion. The indirect effect for the identity threat group was 0.116, 95% CI [0.027,
0.215], not containing zero, indicating significant mediation. After adding sense
of control as a mediator, the direct effect of identity threat on workplace ob-
jectification was 0.132, 95% CI [–0.030, 0.330], containing zero, indicating the
direct effect was no longer significant and sense of control exerted full media-
tion. These results demonstrate that perceived robot identity threat increases
workplace objectification because it reduces people’s sense of control, which in
turn leads to greater objectification of others in the workplace.
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4. Study 3: Compensatory Control Strategies as Modera-
tors of the Relationship Between Perceived Robot Threat
and Workplace Objectification
Study 3 includes three parallel sub-studies examining whether personal agency,
external agency, and specific structure beliefs moderate the effect of perceived
robot threat on workplace objectification. All three sub-studies use experimental
manipulation. Study 3.1 manipulates both realistic and identity threat, but
given the non-significant results for realistic threat in Study 2 and Study 3.1,
Studies 3.2 and 3.3 focus only on identity threat versus control comparisons.

4.1.1 Participants

We used G*Power 3.1 to determine the required sample size. Based on previous
robot workforce research (Jackson et al., 2020), assuming a medium effect size
f2 = 0.2, significance level 𝛼 = 0.05, a single-factor three-level between-subjects
design required 321 participants to achieve 90% statistical power. Because the
study investigated workplace objectification, we set the participation criterion as
currently employed. Considering potential attention check failures, we recruited
340 participants through Credamo. After 10 participants failed attention checks,
the final sample consisted of 330 participants (Mage = 31.56, SD = 7.25; 179
females, 54.2%).

4.1.2 Procedure

This study used a single-factor three-level between-subjects design. Participants
were randomly assigned to realistic threat, identity threat, or control groups,
with 110 participants in each condition. Manipulation procedures for the three
groups were identical to Study 2.3. After the writing task, participants com-
pleted the perceived robot threat scale (same as Study 1.1; Cronbach’s 𝛼 =
0.81 for realistic threat, 0.90 for identity threat), sense of control questionnaire
(same as Study 2.1; Cronbach’s 𝛼 = 0.91 for all items), personal agency scale,
and workplace objectification scale (same as Study 1.1; Cronbach’s 𝛼 = 0.81).

The personal agency measure was partially adapted from previous compensatory
control literature (Beck et al., 2020; Shepherd & Kay, 2018) and modified for
this study’s purpose and context. This portion included three items: (1) “I
believe I can decide how to control robots”; (2)“I believe I have responsibility
for controlling robots”; (3) “I believe controlling robots is within my control.”
Additionally, based on compensatory control theory’s definition of personal
agency as “the belief that one possesses the necessary resources to perform
one or a set of behaviors required to produce specific results or achieve specific
goals”(Landau et al., 2015), we added three items: (1) “I believe I can control
robots”; (2) “I believe I have the ability to control robots”; (3) “I believe I
have the resources to control robots.”All personal agency items used a 7-point
Likert format (1 = strongly disagree, 7 = strongly agree). Cronbach’s 𝛼 was
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0.91. Attention check items (e.g., “For this question, please select ‘strongly
disagree’”) were embedded throughout, followed by demographic questions.

4.1.3 Results

Using group (control = 1, realistic threat = 2, identity threat = 3) as the inde-
pendent variable and perceived robot realistic threat as the dependent variable,
one-way ANOVA revealed a significant main effect, F(2, 327) = 22.44, p < 0.001,
�2p = 0.12. Post-hoc Bonferroni comparisons showed that the control group’s re-
alistic threat rating (M = 3.93, SD = 1.04, 95% CI [3.73, 4.12]) was significantly
lower than both the realistic threat group (M = 4.71, SD = 1.04, 95% CI [4.51,
4.90]) and identity threat group (M = 4.74, SD = 0.98, 95% CI [4.55, 4.92]), ps
< 0.001, while the realistic and identity threat groups did not differ significantly,
p = 1. Using group as the independent variable and perceived robot identity
threat as the dependent variable, one-way ANOVA showed a significant main ef-
fect, F(2, 327) = 22.06, p < 0.001, �2p = 0.12. Post-hoc Bonferroni comparisons
indicated that the control group’s identity threat rating (M = 3.83, SD = 1.43,
95% CI [3.56, 4.10]) was significantly lower than both the realistic threat group
(M = 4.55, SD = 1.28, 95% CI [4.31, 4.79]) and identity threat group (M =
5.00, SD = 1.24, 95% CI [4.76, 5.23]), ps < 0.001, and the identity threat group
scored significantly higher than the realistic threat group, p = 0.037. These
results indicate successful manipulation, with the identity threat manipulation
producing stronger effects.

Using perceived robot threat (i.e., group; control = 1, realistic threat = 2,
identity threat = 3) as the independent variable and workplace objectification
as the dependent variable, one-way ANOVA revealed a significant main effect,
F(2, 327) = 4.76, p = 0.009, �2p = 0.03. Post-hoc Bonferroni comparisons
showed that the identity threat group’s workplace objectification score (M =
3.23, SD = 0.93, 95% CI [3.06, 3.41]) was significantly higher than the control
group (M = 2.88, SD = 0.71, 95% CI [2.74, 3.02]), p = 0.007, while the realistic
threat group did not differ significantly from either the control or identity threat
groups, ps > 0.050.

To test whether sense of control mediates the effect of perceived robot threat
on workplace objectification, we conducted a bias-corrected bootstrap test using
SPSS PROCESS (Hayes et al., 2013), Model 4, with 5,000 resamples. In the
95% confidence interval, with perceived robot threat as the independent variable
(control = 1, realistic threat = 2, identity threat = 3, specified as categorical),
workplace objectification as the dependent variable, and sense of control as the
mediator, mediation analysis showed that, using the control group as reference,
the indirect effect through sense of control for the realistic threat group was
0.107, 95% CI [–0.001, 0.244], containing zero, indicating non-significant media-
tion. The indirect effect for the identity threat group was 0.133, 95% CI [0.024,
0.268], not containing zero, indicating significant mediation. After adding sense
of control as a mediator, the direct effect of identity threat on workplace objec-
tification was 0.217, 95% CI [0.021, 0.412], not containing zero, indicating the
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direct effect remained significant and sense of control exerted partial mediation.
These results show that perceived robot identity threat increases workplace ob-
jectification because it reduces people’s sense of control, leading to greater
objectification of others in the workplace.

To test whether personal agency moderates the effect of perceived robot threat
on workplace objectification, we conducted a bias-corrected bootstrap test us-
ing SPSS PROCESS (Hayes et al., 2013), Model 1, with 5,000 resamples. In
the 95% confidence interval, with perceived robot threat as the independent
variable (control = 1, realistic threat = 2, identity threat = 3, specified as
categorical), workplace objectification as the dependent variable, and personal
agency as the moderator, moderation analysis showed that, using the control
group as reference, the interaction between realistic threat and personal agency
was not significant (b = –0.14, SE = 0.11, t = –1.30, p = 0.193), while the
interaction between identity threat and personal agency was significant (b = –
0.32, SE = 0.11, t = –2.79, p = 0.005). The realistic threat group did not differ
significantly from the control group in workplace objectification (b = 0.84, SE =
0.58, t = 1.45, p = 0.148), while the identity threat group showed significantly
higher workplace objectification than the control group (b = 1.81, SE = 0.59, t
= 3.09, p = 0.002). Personal agency level did not significantly affect workplace
objectification (b = –0.07, SE = 0.09, t = –0.75, p = 0.452). The model’s
ΔR2 = 0.02, F(2, 324) = 4.02, p = 0.019. Under low personal agency, realis-
tic threat did not significantly affect workplace objectification (b = 0.28, SE =
0.17, t = 1.58, p = 0.116), while identity threat significantly affected workplace
objectification (b = 0.57, SE = 0.17, t = 3.30, p = 0.001). Under high personal
agency, neither realistic threat (b = –0.03, SE = 0.15, t = –0.19, p = 0.848)
nor identity threat (b = –0.10, SE = 0.16, t = –0.62, p = 0.536) significantly
affected workplace objectification. These results indicate a significant interac-
tion between identity threat and personal agency: when personal agency is low,
identity threat significantly increases workplace objectification; when personal
agency is high, identity threat does not significantly affect workplace objectifi-
cation. Given the non-significant effects of realistic threat in Study 2 and Study
3.1, subsequent studies focused on identity threat, comparing identity threat
and control groups.

4.2.1 Participants

We used G*Power 3.1 software (Faul et al., 2007) to determine the required sam-
ple size. For this study’s one-way ANOVA, based on previous robot workforce
research (Jackson et al., 2020), assuming a medium effect size f2 = 0.2, signifi-
cance level 𝛼 = 0.05, a single-factor two-level between-subjects design required
200 participants to achieve 80% statistical power (1–𝛽). Considering potential
dropouts and attention check failures, we recruited 256 undergraduate students
from a university who received course credit for participation. Participants
completed online questionnaires through the Qualtrics platform after reading
instructions and providing informed consent. Ultimately, 42 participants failed

chinarxiv.org/items/chinaxiv-202303.00023 Machine Translation

https://chinarxiv.org/items/chinaxiv-202303.00023


to complete the study or failed attention checks, yielding 214 valid responses
(121 females, 56.5%; Mage = 20.17, SD = 1.37).

4.2.2 Procedure

This study used a single-factor two-level between-subjects design. Participants
were randomly assigned to identity threat or control groups, with 107 partici-
pants in each condition. Manipulation procedures for both groups were identical
to Study 2.3. After the writing task, participants completed the perceived robot
threat scale (same as Study 1.1; Cronbach’s 𝛼 = 0.61 for realistic threat, 0.80 for
identity threat), sense of control questionnaire (same as Study 2.1; Cronbach’
s 𝛼 = 0.76 for all items), external agency scale, and workplace objectification
scale (same as Study 1.1; Cronbach’s 𝛼 = 0.66).

The external agency measure was partially adapted from previous compensatory
control literature (Beck et al., 2020; Shepherd & Kay, 2018) and modified for
this study’s purpose and context. This portion included five items: (1)“I want
to delegate control of robots to the government”; (2) “I want the government
to control robots on my behalf”; (3) “My control over robots seems to be de-
termined by the government”; (4) “My control over robots is the government’
s responsibility”; (5) “My control over robots is in the government’s hands.”
Additionally, based on compensatory control theory’s description of external
agency—where individuals relinquish autonomous control over their lives, dele-
gating personal agency to external systems like God or government, depending
on these systems to restore sense of control by believing they will mobilize re-
sources to achieve outcomes consistent with their interests (Landau et al., 2015)
—we added three items: (1)“I believe the government can control robots”; (2)“I
believe the government has the ability to control robots”; (3)“I believe the gov-
ernment has the resources to control robots.”All external agency items used a
7-point Likert format (1 = strongly disagree, 7 = strongly agree). Cronbach’s 𝛼
was 0.82. Attention check items (e.g.,“For this question, please select‘strongly
disagree’”) were embedded throughout, followed by demographic questions.

4.2.2 Results

One-way ANOVA showed that the identity threat group reported significantly
higher realistic threat scores (M = 4.19, SD = 0.78, 95% CI [4.04, 4.33]) than
the control group (M = 3.88, SD = 0.71, 95% CI [3.74, 4.01]), F(1, 212) = 9.22,
p = 0.003, �2p = 0.04. The identity threat group also reported significantly
higher identity threat scores (M = 4.20, SD = 1.18, 95% CI [3.97, 4.42]) than
the control group (M = 3.69, SD = 0.95, 95% CI [3.51, 3.87]), F(1, 212) = 11.91,
p = 0.001, �2p = 0.05. Manipulation was successful.

One-way ANOVA revealed that workplace objectification was significantly
higher in the identity threat group (M = 3.18, SD = 0.59, 95% CI [3.07, 3.30])
than in the control group (M = 3.00, SD = 0.63, 95% CI [2.88, 3.12]), F(1, 212)
= 4.66, p = 0.032, �2p = 0.02.
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To test whether sense of control mediates the effect of perceived robot identity
threat on workplace objectification, we used Hayes’s (2013) SPSS PROCESS
macro (Model 4), with perceived robot identity threat as the independent vari-
able (control = –1, identity threat = 1), sense of control as the mediator, and
workplace objectification as the dependent variable, setting bootstrap samples
to 5,000 with bias-corrected 95% confidence intervals. Results showed a signif-
icant indirect effect of sense of control (effect = 0.02, 95% CI [0.003, 0.051]).
After controlling for the mediator, the direct effect of perceived robot identity
threat on workplace objectification was 0.07, 95% CI [–0.012, 0.151], containing
zero, indicating the direct effect was no longer significant and sense of control
exerted full mediation.

Examining the interaction between perceived robot identity threat (control = –
1, threat group = 1) and external agency on workplace objectification revealed
a significant interaction (b = –0.10, SE = 0.05, t = –1.98, p = 0.049). The
robot threat group showed significantly higher workplace objectification than
the control group (b = 0.09, SE = 0.04, t = 2.17, p = 0.031). External agency
level did not significantly affect workplace objectification (b = 0.02, SE = 0.05,
t = 0.44, p = 0.661). The model’s ΔR2 = 0.02, F(1, 210) = 3.92, p = 0.049.
As shown in [Figure 3: see original paper], simple slope analysis indicated that
under low external agency, perceived robot identity threat significantly affected
workplace objectification (b = 0.18, SE = 0.06, t = 2.63, p = 0.004), while under
high external agency, the effect was not significant (b = 0.01, SE = 0.06, t =
1.10, p = 0.920).

[Figure 3: see original paper] Moderating effect of external agency

4.3.1 Participants

We used G*Power 3.1 to determine the required sample size. Based on previous
robot workforce research (Jackson et al., 2020), assuming a medium effect size
f2 = 0.2, significance level 𝛼 = 0.05, a single-factor two-level between-subjects
design required 200 participants to achieve 80% statistical power. Because the
study investigated workplace objectification, we set the participation criterion as
currently employed. Considering potential attention check failures, we recruited
208 participants through Credamo. After 8 participants failed attention checks,
the final sample consisted of 200 participants (Mage = 31.78, SD = 7.31; 108
females, 54.0%).

4.3.2 Procedure

This study used a single-factor two-level between-subjects design. Participants
were randomly assigned to identity threat or control groups, with 100 partici-
pants in each condition. Manipulation procedures were identical to Study 2.3.
After the writing task, participants completed the perceived robot threat scale
(same as Study 1.1; Cronbach’s 𝛼 = 0.81 for realistic threat, 0.89 for identity
threat), sense of control questionnaire (same as Study 2.1; Cronbach’s 𝛼 = 0.84
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for all items), specific structure beliefs scale, and workplace objectification scale
(same as Study 1.1; Cronbach’s 𝛼 = 0.64).

Based on compensatory control theory’s description of affirming specific struc-
ture—believing that specific behaviors can reliably produce expected outcomes,
with this clear “behavior—outcome”path being specific to the context where
sense of control is reduced—and combining this with our research purpose and
context, we developed specific structure belief items: (1) “I believe unplugging
the power can control robots”; (2)“I believe writing code can control robots”;
(3)“I believe destroying the robot’s system can control robots”; (4)“I believe
there are specific behaviors that can control robots.”All items used a 7-point
Likert format (1 = strongly disagree, 7 = strongly agree). Cronbach’s 𝛼 was
0.62. Attention check items (e.g., “For this question, please select ‘strongly
disagree’”) were embedded throughout, followed by demographic questions.

4.3.2 Results

One-way ANOVA showed that the identity threat group reported significantly
higher realistic threat scores (M = 4.89, SD = 0.86, 95% CI [4.72, 5.06]) than the
control group (M = 3.87, SD = 0.93, 95% CI [3.69, 4.06]), F(1, 198) = 63.85,
p < 0.001, �2p = 0.24. The identity threat group also reported significantly
higher identity threat scores (M = 5.07, SD = 1.06, 95% CI [4.86, 5.28]) than
the control group (M = 3.80, SD = 1.21, 95% CI [3.56, 4.04]), F(1, 198) = 61.84,
p < 0.001, �2p = 0.24. Manipulation was successful.

One-way ANOVA revealed that workplace objectification was significantly
higher in the identity threat group (M = 3.32, SD = 0.65, 95% CI [3.19, 3.44])
than in the control group (M = 3.10, SD = 0.66, 95% CI [2.97, 3.23]), F(1, 198)
= 5.59, p = 0.019, �2p = 0.03.

To replicate the test of sense of control’s mediating role, we used Hayes’s (2013)
SPSS PROCESS macro (Model 4), with perceived robot identity threat as the
independent variable (control = –1, identity threat = 1), sense of control as
the mediator, and workplace objectification as the dependent variable, setting
bootstrap samples to 5,000 with bias-corrected 95% confidence intervals. Results
showed a significant indirect effect of sense of control (effect = 0.03, 95% CI
[0.003, 0.067]). After controlling for the mediator, the direct effect of perceived
robot identity threat on workplace objectification was 0.08, 95% CI [–0.005,
0.169], containing zero, indicating the direct effect was no longer significant and
sense of control exerted full mediation.

Examining the interaction between perceived robot identity threat (control = –
1, threat group = 1) and specific structure beliefs on workplace objectification
revealed a significant interaction (b = –0.14, SE = 0.05, t = –2.76, p = 0.006).
The robot threat group showed significantly higher workplace objectification
than the control group (b = 0.11, SE = 0.05, t = 2.38, p = 0.018). Specific
structure belief level did not significantly affect workplace objectification (b
= 0.01, SE = 0.05, t = 0.25, p = 0.806). The model’s ΔR2 = 0.04, F(1,

chinarxiv.org/items/chinaxiv-202303.00023 Machine Translation

https://chinarxiv.org/items/chinaxiv-202303.00023


196) = 7.63, p = 0.006. As shown in [Figure 4: see original paper], simple
slope analysis indicated that under low specific structure beliefs, perceived robot
identity threat significantly affected workplace objectification (b = 0.24, SE =
0.07, t = 3.64, p < 0.001), while under high specific structure beliefs, the effect
was not significant (b = –0.02, SE = 0.07, t = –0.27, p = 0.784).

[Figure 4: see original paper] Moderating effect of specific structure
beliefs

5. Discussion
Across three studies (eight sub-studies), results demonstrated that perceived
robot threat increases workplace objectification, with sense of control mediat-
ing this relationship, and three alternative compensatory control strategies—
strengthening personal agency, supporting external agency, and affirming spe-
cific structure—moderating the effect of perceived robot threat on workplace
objectification. Specifically, a large-scale questionnaire survey of robot com-
pany employees first revealed the positive correlation between perceived robot
threat and workplace objectification (Study 1.1). Multiple research methods
then repeatedly verified that perceived robot threat increases workplace objecti-
fication (Studies 1.2–3.3). Through measuring participants’sense of control, we
further identified control compensation as the mediating mechanism—perceiv-
ing robot threat reduces sense of control, which in turn leads to compensatory
workplace objectification (Studies 2.1–2.3). Moreover, we found that perceived
robot identity threat primarily drives differences in workplace objectification
(Study 2.3). By measuring the three alternative compensatory control strate-
gies, we also found moderating effects of personal agency (Study 3.1), external
agency (Study 3.2), and specific structure beliefs (Study 3.3) on the relationship
between perceived robot threat and workplace objectification.

More interestingly, when decomposing perceived robot threat, this study actu-
ally found that perceived robot identity threat has a stronger effect on workplace
objectification than perceived robot realistic threat, and sense of control medi-
ates the path from identity threat to workplace objectification. That identity
threat more strongly increases workplace objectification partially addresses dis-
crepancies in previous robot threat research. For example, Huang et al. (2021)
found that identity threat better predicts negative attitudes toward robots com-
pared to realistic threat. This conclusion is not absolute, however, as Złotowski
et al. (2016) found both robot realistic and identity threats mediate negative atti-
tudes toward robots and increased opposition to robotics research, with realistic
threat showing stronger mediation. Our study found effects for both realistic
and identity threats on workplace objectification, but identity threat showed
stronger effects, and sense of control only mediated identity threat. Similarly,
the three alternative compensatory control strategies only moderated identity
threat’s effect on workplace objectification. These findings indicate that robot
identity threat constitutes the primary factor increasing workplace objectifica-
tion and the main mechanism triggering control compensation. This may relate
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to our dependent variable—workplace objectification. Since “workplace”itself
is closely associated with realistic threats to jobs, identity threat may already
encompass realistic threat to some extent and exceed it in magnitude.

In workplace objectification contexts, robot identity threat increases objectifi-
cation not only by displacing human jobs but also by blurring the boundary
between humans and machines, thereby threatening human uniqueness (Yo-
geeswaran et al., 2016). In the same context, human uniqueness can be either
threatened or highlighted, representing two sides of the same coin that produce
different outcomes depending on perspective. Some research has found that
robots may enhance people’s panhumanism, leading them to view fellow humans
more as ingroup members, thereby reducing prejudice and producing positive
interpersonal effects (Jackson et al., 2020). Our study, approaching from the
perspective of perceived robot threat, found that it increases workplace objecti-
fication, thus verifying robots’potential negative interpersonal consequences—
clearly opposite to Jackson et al.’s (2020) findings of positive effects. We also
measured panhumanism but did not find positive effects similar to previous re-
search (Jackson et al., 2020). This discrepancy may stem from the competitive
nature of workplaces, making the “threat”perspective more salient than the
“highlighting”perspective. Although our experimental manipulation materials
were essentially the same (Chinese translation version) as Jackson et al.’s (2020),
their study only manipulated robot“salience”without involving robot“threat,”
whereas our participants completed the perceived robot threat scale as a manip-
ulation check after reading materials, which may have reminded and emphasized
robot threat. Our results actually align with previous research on robots’impact
on human relationships, such as findings that robot occupation of limited hu-
man resources makes human relationships more tense rather than positive (e.g.,
Frey et al., 2018; Im et al., 2019). Additionally, in relative terms, objectifying
others simultaneously creates distance from them, generating a sense of superi-
ority and “contrast”effects. While this paper focused on objectifying others,
future research could more deeply examine the issue of relative advantage that
people experience when threatened by robots.

The consequences of robot identity threat also have practical implications.
While robot infiltration into workplaces may inevitably create realistic threats
to jobs and resources, identity threats to human uniqueness can be reduced
to some extent. For example, many robots are currently designed with
anthropomorphic features, and research has found positive effects of robot an-
thropomorphism, such as increased trust (Rehm & Krogsager, 2013) and more
praise with less punishment (Bartneck et al., 2007). However, higher degrees of
robot anthropomorphism also increase perceived threat, especially when robots’
abilities exceed humans’(Yogeeswaran et al., 2016). Our findings further
explore the negative interpersonal consequences—workplace objectification—of
perceived robot threat, particularly identity threat. Since making robots too
human-like poses identity threats that produce negative effects, robot design
must carefully balance anthropomorphism to prevent such negative outcomes.
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Despite this series of studies exploring the phenomenon, psychological mecha-
nisms, and boundary conditions of perceived robot threat’s effect on workplace
objectification, several limitations remain for future improvement. First, the
direction of workplace objectification needs expansion. This paper primarily
examined lateral workplace objectification (i.e., between colleagues), but objec-
tification can also be downward (e.g., leaders toward employees; Gruenfeld et
al., 2008; Landau et al., 2012) or upward (e.g., employees toward leaders; Inesi
et al., 2014). Different objectification directions may produce different sense of
control effects, thereby influencing workplace objectification outcomes. Second,
ecological validity could be improved. Although our eight sub-studies diversi-
fied participant sources, including undergraduate students, online participants
from across the country, and actual frontline workers in robot factories, fu-
ture research could include workers from more industries who may encounter
robots, replicating our findings. Additionally, this research primarily used ques-
tionnaires and online experiments, measuring workplace objectification through
self-report without observing actual behavior. Future research could use field
experiments where participants interact with real robots to experience threat,
observing actual behavior in more realistic social contexts. Regarding experi-
mental design details, the writing task instructions for control groups in studies
like 2.3 had relatively positive emotional valence, which may have influenced
results. Future research should use more neutral instructions.

6. Conclusion
This study concludes: First, perceived robot threat increases workplace objecti-
fication, with perceived robot identity threat having a stronger effect. Second,
sense of control mediates the effect of perceived robot threat (primarily iden-
tity threat) on workplace objectification. Third, three alternative compensatory
control strategies—strengthening personal agency, supporting external agency,
and affirming specific structure—moderate the effect of perceived robot threat
on workplace objectification.
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