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Summary

Employees increasingly share workplaces and tasks with artificial intelligence (AI).
Intelligent technologies have been developing so rapidly that they can take on the role of a
co-worker (e.g., a robot that works in a shared workspace) or even a supervisor (e.g., an
algorithm that makes decisions). Both types of relations between Al and employee affect
employee motivation, well-being, and performance. In three studies, the present work
therefore examines Al as robotic co-workers and as supervisors. More specifically, |
investigated which robot design features make human-robot interaction (HRI) at work most
successful and how and why effects of procedural justice differ depending on whether
humans or Al act as decision agent.

In Study 1, we focussed on Al as co-worker and meta-analytically integrated 81
studies on the relation of five robot design features (i.e., feedback and visibility of the
interface, adaptability and autonomy of the controller, and human likeness of the appearance)
with seven indicators of successful HRI (i.e., task performance, cooperation, satisfaction,
acceptance, trust, mental workload, and situation awareness). Results showed that the
features of interface and controller significantly affected successful HRI, while human
likeness did not. Moderation analyses revealed that only design features of the controller had
significant specific effects in addition to those on task performance and satisfaction:
Adaptability affected cooperation and acceptance, and autonomy affected mental workload.

In Studies 2 and 3, we focussed on Al as supervisor and examined and compared
procedural justice effects of human and Al decision agents on employee attitudes and
behaviour. To this end, we conducted two vignette experiments in each study. In Study 2, we
investigated whether the type of decision agent (human vs. Al) influenced the effects of
procedural justice on employee attitudes and behaviour. The results showed no differences in

effect sizes between humans or Al as decision agent, emphasising the importance of
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procedural justice for both decision agents. In Study 3, we compared strength and specificity
of four mediators of procedural justice effects, investigated differences between decision
agents and examined responsibility as explaining mechanism for these differences. The
results for both types of decision agents showed trust as strongest mediator for effects on
attitudes, and negative affect as strongest mediator for effects on behaviour. When comparing
the two types of decision agents, trust as mediator was less pronounced for Al compared to
human decisions, whereas no difference between the two types of decision agents was found
for negative affect. Additionally, we confirmed the responsibility that is attributed to a
decision agent as underlying mechanism for these differences.

In summary, the present work extends the understanding of employee interactions
with Al as co-worker and supervisor at work by integrating theories from industrial and
organisational psychology as well as engineering and information science. The results
provide valuable insights for theory development in HRI and organisational justice
concerning the integration and investigation of context factors, of effects of robot design
characteristics on successful HRI and of characteristics of the decision agents that might
influence justice effects. Moreover, the results provide recommendations for engineers, Al
designers and human resource practitioners on what to bear in mind when planning to

develop and implement Al in the workplace.
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Introduction

Search engines that answer any question that could possibly arise at work, apps that
schedule and allocate tasks and shifts (Franklin et al., 2014; Machado et al., 2016),
algorithms that screen job candidates (Dineen et al., 2004; Liem et al., 2018), and robots that
work side-by side with employees to accomplish shared tasks (Gombolay et al., 2014)—
technologies equipped with artificial intelligence (Al), in various forms of appearance, are on
the rise in the workplace. The estimation of the amount of employees that use some form of
Al at work has risen from 32% in 2018 to 50% in 2019 (Oracle & Future Workplace, 2019).
Employees already interact with intelligent technologies in their everyday working life, and
this will increase even more in the future.

Less advanced technologies, such as personal computers or automated production
lines, are an integral part of many workplaces. Intelligent technologies, such as intelligent
robots or algorithms in applications, however, will make an even bigger impact (Kauffeld &
Maier, 2020; Steil & Maier, 2020) because they can fulfil tasks that used to be exclusively
assigned to human employees and are able to directly interact with employees (Cascio &
Montealegre, 2016). Similar to relationships between employees in organisations (Dutton &
Ragins, 2007; Shanock et al., 2012), intelligent technologies can interact with employees in
different roles, the most important being co-worker (e.g., in form of a robot that works in a
shared workspace; Onnasch et al., 2016) and supervisor (e.g., in form of an algorithm that
makes leadership decisions; Wesche & Sonderegger, 2019). Both types of relationships,
when investigated between humans, were shown to affect employee motivation, well-being,
and performance (Basford & Offermann, 2012; Sherony & Green, 2002). It is therefore of
eminent importance to explore the effects of these interactions with intelligent technologies to
be able to design workplaces and Al in a way that benefits employees as well as the

organisation.



2 INTERACTIONS WITH ARTIFICIAL INTELLIGENCE AT WORK

However, industrial and organisational (I0) psychology, specifically research on
work design and the design of organisational decisions, does not yet mirror the importance of
intelligent technologies with an equally prominent place in its theories. In work design
theories, technology is only incorporated as a mere tool, not as interaction partner (Morgeson
& Humphrey, 2006). Work design research merely started to investigate possible effects of
advanced technologies in the workplace (Bharadwaj et al., 2020; Parker & Grote, 2020) and
organisational justice research only recently recognized intelligent technologies as possible
decision agents (Brockner & Wiesenfeld, 2020). Research on human-technology interactions,
on the other hand, produces a large amount of empirical studies but seldom focuses on the
workplace as an important and critical context for these interactions. In addition, most studies
lack a sound theoretical foundation and do not include insights from 1O psychology, which
are essential in order to describe and understand interactions at work. Linking theory,
research methods, and empirical insights from IO psychology and human-technology
interactions will enrich both disciplines, help to develop theory, and provide vital insights for
practitioners.

In order to address these research gaps, the aim of this dissertation is twofold. The
first aim is to investigate Al as robotic co-workers and how different robot design features
influence the success of human-robot interaction (HRI) at work. The second aim is to
investigate Al as supervisors and how the effects and explaining mechanisms of procedurally
just decisions differ between humans and Al as decision agents. This dissertation therefore
contributes to the literature in three ways. First, I identified those robot design features that
enable successful HRI at work. By drawing from engineering and information science as well
as psychological sources, this extends the understanding of human-Al interactions at work.
With this, I answer the calls for interdisciplinary research that are growing ever louder

(Rhoten & Parker, 2004; Zhu & Fu, 2019). Second, I investigated differences between human
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and Al decision agents concerning the perception of fairness, and its effects and explaining
mechanisms. Doing this, I conducted research that accounts for the important role of
technology in the workplace (Parker & Grote, 2020) and with that this work further develops
organisational justice theories. Third, I compared the strength and specificity of explaining
mechanisms of procedural justice effects, which has been demanded multiple times by
prominent researchers (Colquitt et al., 2013; Colquitt & Zipay, 2015). Fourth, I combined
advanced meta-analytical methods (Cheung, 2015), experimental research designs (Aguinis
& Bradley, 2014), and the replication of results (Kepes & McDaniel, 2013) to be able to
provide diverse and rigorous research and give reliable recommendations for both research
and application in work, decision and Al design.
Theoretical Background

A technology can broadly be defined as artificially intelligent if it can achieve human-
level performance in some cognitive task (Negnevitsky, 2005) or more specifically, artificial
intelligence is “an agent’s ability to achieve goals in a wide range of environments” (Legg &
Hutter, 2007). An agent is a software representation of a real entity, capable of deciding and
acting with a certain degree of autonomy (Sammut & Webb, 2017). In order to be capable of
deciding and acting, the agent needs sensors to represent the environment it interacts with or
data to accurately make decisions (Legg & Hutter, 2007). Often the agents are specialized to
a specific goal (such as finding the best applicant for a position) with certain cognitive task
(such as calculating scores for each applicant) that can be applied in a range of environments
(such as different positions in a range of organisations) (Negnevitsky, 2005). In the
workplace, artificially intelligent agents are predominantly implemented in the form of
intelligent robots (with the purpose of, e.g., planning the assembly of a product or welding a
work piece) or in the form of intelligent software applications (with the purpose of, e.g.,

deciding about task and shift scheduling or applicant selection).
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Intelligent Technologies as Co-Workers

Intelligent technologies that are supposed to function as a co-worker need certain
abilities to be able to share a workspace with employees and fulfil allocated tasks. The
technology needs to sense its physical environment (in order to safely and successfully
interact with it) and needs a physical embodiment (in order to fulfil tasks where physical
actions are needed). Intelligent robots offer both of these abilities (Coiffet & Chirouze, 1983).

While a robot in general is a multifunctional multi-link programmable device, enabled
to fulfil predetermined tasks (e.g., IFR Statistical Department, 2019; International
Organization for Standardization, 2012; Spong et al., 2020), an intelligent robot is able to
sense its environment and respond to changes in it, in order to perform diverse tasks (Coiffet
& Chirouze, 1983). The intelligent robot can exhibit flexibly programmable behaviour and
make use of sensor data and complex internal control systems to interact with its environment
(Fong et al., 2003). Because of a certain autonomy, artificial cognition, and its physical
embodiment, an intelligent robot is likely perceived as an independent entity and attributed
with intentions and agency (Broadbent, 2017; Hancock et al., 2011; Young et al., 2011).

Human-robot interaction is defined as the process of a human and a robot working
together to accomplish a common goal (Goodrich & Schultz, 2007). The literature describes
two forms of HRI: cooperation and collaboration (Onnasch et al., 2016). Cooperation
describes an interaction with a common goal, but tasks that are clearly divided between
employee and robot. Employee and robot work independently, each on their allocated tasks,
to achieve the common goal. Collaboration describes an interaction where employee and
robot share tasks, work interdependently and use synergies to achieve the common goal. In
the context of work, for both forms of HRI, the common goal is to successfully execute job
assignments. Successful HRI in this sense therefore describes the attainment of task-related

goals. Numerous research approaches and disciplines have provided indicators of successful
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HRI, among them intuitive interaction research (Blackler, Desai et al., 2018), the technology
acceptance model (Venkatesh & Bala, 2008), cognitive engineering (Parasuraman et al.,
2008), or user-centred design (Norman, 1988). They approach successful HRI from different
theoretical perspectives, but identify a range of similar indicators. Taken together, these
approaches describe behavioural (task performance and cooperation with the robot),
attitudinal (satisfaction, acceptance, and trust), and cognitive (mental workload and situation
awareness) indicators of successful HRI.
Designing Robots to Enable Successful HRI

One essential enabler of successful HRI at work is task-related communication
between robot and employee (Fong et al., 2003), which can occur in explicit (verbal, written,
or through signals and gestures) and implicit form (through motion, behaviour, form, and
appearance). Explicit communication can be facilitated through the design of the robot
interface. Via the interface, information is provided by the employee to the robot (e.g., input
to control the robot), and vice versa (e.g., about the current status of the robot) (Goodrich &
Schultz, 2007). The two interface design features assumed most influential for successful
HRI are visibility and feedback (Blackler, Desai et al., 2018; Norman, 1988). Visibility refers
to the action possibilities (so-called affordances) the interface has to offer (Maier & Fadel,
2009; You & Chen, 2007). One example of high affordance visibility is the use of joysticks
that are pushed forward to move a robot forward (Adamides et al., 2017). Feedback describes
continuous, sufficient, and useful information about the results of actions, the robot’s internal
states or its environment (Hartson, 2003). This can be visual (Chen et al., 2014), haptic (Diaz
et al., 2014), or auditory feedback (Mavridis et al., 2015).

Implicit communication can be facilitated through the design of the robot’s controller
and its appearance. The controller represents the algorithms and software that operate a robot

and that allow the employee to monitor or control the robot’s movements and communication
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(International Organization for Standardization, 2012). High adaptability and autonomy are
assumed as the most important design features of the controller (Beer et al., 2014; Graaf &
Ben Allouch, 2013; Heerink et al., 2010). Adaptability is defined as the controller’s ability to
adapt to the changing needs of the user, in the sense of personalization (Graaf & Ben
Allouch, 2013). This can be, for instance, adapting stiffness of the robot’s joints according to
user needs in a certain task (Duchaine et al., 2012; Gopinathan et al., 2017; Muxfeldt et al.,
2017), or proactively selecting tasks through anticipation of user intent (Hoffman & Breazeal,
2007; Huang & Mutlu, 2016). Autonomy of the robot describes its ability to perform tasks
without human intervention (International Organization for Standardization, 2012). High
degrees of autonomy of the robot (Manzey et al., 2012) can be described as higher levels of
robot responsibility (Sheridan & Verplank, 1978) as well as higher stages of information
processing (Parasuraman et al., 2000).

The appearance is the feature that makes the first impression, through the shape and
behaviour of the robot. The most important feature of robot appearance is assumed to be
human likeness (Broadbent et al., 2009). Human likeness of a robot, in shape or in behaviour
(e.g., human-like body, speech, or movements), is related to an attribution of human
characteristics, such as social agency, intentions, or mental states (Duffy, 2003). This
tendency, called anthropomorphism, is believed to lead to more successful interactions with
robots through an increased familiarity (Duffy, 2003; Fink, 2012).

These robot design features and their effects on individual indicators of successful
HRI have been investigated in many experiments. However, these experiments often only
investigated individual features in specific contexts and with specific tasks. In order to
identify which robot design feature has the strongest effects on successful HRI, meta-
analytical research is needed to summarize and compare overall and specific effects of each

design feature. Meta-analytical research can provide reliable information for researchers in
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search of explanations for how, why and when HRI is successful and guidelines for
practitioners in search of best-practice design and implementation of robots for successful
interactions at work.
Intelligent Technologies as Supervisors

Advances in Al development have brought about the possibility of intelligent
technologies that no longer work alongside employees but function in a supervisory role
(Wesche & Sonderegger, 2019; Langer et al., in press). These technologies already do and
increasingly will make decisions and lead employees, i.e., allocate shifts or tasks, set the
working pace, decide about recruitment of new employees or development of existing
personnel (e.g., Machado et al., 2016; Mlekus et al., 2019; Naim et al., 2016). These
decisions have a major impact on employees’ everyday work, their daily routines, and even
their careers and therefore carry the risk to reduce employees’ satisfaction, motivation, or
performance (e.g., Truxillo et al., 2017; Wolbeck, 2019). In order to avert this risk and
facilitate beneficial attitudes and behaviour towards the organisation, an incorporation of
principles of organisational justice has shown to be effective (Colquitt et al., 2013; Phillips,
2002; Wolbeck, 2019).
Justice in Organisations

The perception of fair treatment in a decision situation is contingent on the principles
of organisational justice (Colquitt & Zipay, 2015; Greenberg, 2011). The concept of
organisational justice is composed of four dimensions (Colquitt & Rodell, 2015): distributive,
procedural, interpersonal, and informational justice. Distributive justice describes that a
decision outcome is perceived as fair if certain allocation principles are used. Procedural
justice describes that a decision-making procedure is perceived as fair if the recipients have a
voice during the process or influence over the outcome, and if justice criteria (such as

consistency, lack of bias, accuracy, correctability, and ethicality) are considered.
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Interpersonal justice describes that the decision agent’s behaviour toward the recipient is
perceived as fair if it is respectful, polite, and dignified. Finally, informational justice
describes that the information used to explain how the decision was formed is perceived as
fair if the information is adequate, truthful, well-reasoned, specific, and timely.
Organisational justice of a decision enhances beneficial attitudes and behaviour, such
as job satisfaction, organisational commitment, cooperation, or organisational citizenship
behaviour, and reduces potentially harmful behaviour, such as counterproductive work
behaviour (Cohen-Charash & Spector, 2001; Colquitt et al., 2013; Cremer & Tyler, 2005).
The question of how the perception of fairness shapes employee attitudes and behaviour has
been researched in a multitude of theories that propose possible explaining mechanisms for
justice effects. The four most prominent mediators in these theories are positive and negative
affect, and trust in the supervisor and identification with the work group (Colquitt & Zipay,
2015). Positive and negative affect describe independent dimensions of subjective feeling
states (Watson, 2000). Several theories propose affect as a mediator of justice effects (e.g.,
appraisal theories, uncertainty management theory or affective events theory; for an overview
see Cropanzano et al., 2020) and describe positive affect as reaction to fair decisions and
negative affect as reaction to unfair decisions. Trust in the supervisor is the most common
indicator of social exchange quality (Colquitt et al., 2014). Social exchange theory describes
interactions as social exchanges; one interaction partner offers a certain benefit in exchange
for reciprocation from the other (Blau, 1964). Just decisions can cause deeper relationships,
with the result that employees are more likely to reciprocate (Organ, 1990). Identification
with the group is proposed as a mediator in the group engagement model (Tyler & Blader,
2003). When employees are treated in a just manner, they will feel respected because they are

proud to belong to a group that treats others fairly. They subsequently develop a stronger
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identification with the group, and consequently show more cooperative behaviour (e.g.,
organisational citizenship behaviour).

All four mediators individually have been confirmed in empirical research (e.g., Jiang
et al., 2017; Khan et al., 2013; Soenen & Melkonian, 2017). However, even though
organisational justice researchers have urgently called for parallel investigation of mediators
from different theoretical perspectives (Colquitt et al., 2013), experimental studies that
investigate two or more mediators are exceptionally rare and do not allow for a direct
comparison of mediator strength (e.g., Chen et al., 2015).

Intelligent Technologies as Decision Agents

Even though artificial intelligence is emerging as new a decision agent in
organisations, Al research and organisational justice research are seldom connected. In
research and application of Al, some components of organisational justice have already been
recognized, even though the term justice is not explicitly used. There are intelligent
algorithms that allocate goods in a mathematically just way (Goldman & Procaccia, 2015;
Lee & Baykal, 2017) or apply justice principles to task allocation in human—robot
collaboration teams (E1 Mesbahi et al., 2014). There are intelligent robots that communicate
in a polite and respectful manner (Fussell et al., 2008), communicate reasons for algorithmic
decisions (Muggleton et al., 2018), or start to include morale and ethics into decisions (Kahn
et al., 2013; Wallach, 2010). Whereas distributive, interpersonal and informational justice and
even ethics have been considered, justice of the actual decision process has often been left out
(Robert et al., 2020). This is surprising because procedural justice not only positively
influences employee attitudes and behaviour (Cohen-Charash & Spector, 2001; Colquitt et
al., 2013), employees are also less affected by unfavourable outcomes when the decision

procedures are perceived to be fair (Brockner et al., 2009; Brockner & Wiesenfeld, 2005).
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Organisational justice research only recently recognized the inclusion of Al as
decision (or justice) agents as a major topic in future organisational justice research
(Brockner & Wiesenfeld, 2020). However, although there are various theories that explain
how procedural justice affects employee attitudes and behaviour (Colquitt & Zipay, 2015),
and some even differentiate between organisation and supervisor as decision agents (Blader
& Tyler, 2003; Rupp et al., 2014), researchers still know little about intelligent technologies
as decision agents or even how specific characteristics of decision agents influence justice
effects. In a literature review, Marques and colleagues (2017) summarised research on the
impact of human decision agents for justice effects, showing a surprising lack of empirical
studies. The few empirical studies that have investigated characteristics of human decision
agents on procedural justice effects have focused on leadership behaviour, such as
transformational leadership or passion (Cremer, 2006; Cremer & den Ouden, 2009) or
leader—follower similarity (Cornelis et al., 2011). Only a few studies directly compared how
employees react to human versus Al decisions (e.g., Harriott et al., 2013; Hinds et al., 2004;
Lee & Baykal, 2017). However they did not investigate perceptions of fairness. Those who
did investigate fairness perceptions, did not investigate employees or the effects of justice on
employee attitudes and behaviour (Marcinkowski et al., 2020; Schlicker et al., 2019).
Differences Between Intelligent Technologies and Humans as Just Decision Agents

Research on the interactions between humans and intelligent technologies shows a
grave ambiguity concerning the question of whether there are differences human to human
and human to Al interactions. On the one hand, it can be argued that procedural justice is
equally important for employee attitudes and behaviour in situations with Al as decision
agents as in situations with human decision agents. This reasoning is mainly based on the
Computers-Are-Social-Actors theory (Nass & Moon, 2000), which established the hypothesis

that humans show similar social reactions to actions made by a human or a computer. The
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theory originally stems from social psychology, where a number of social interaction
phenomena (such as applying gender biases or engaging in polite behaviour: Nass et al.,
1997; Nass et al., 1999) could be transferred to human—computer interactions. It is widely
used (e.g., Edwards et al., 2014; Lee et al., 2006), however, it developed and had its peak
before intelligent technologies evolved.

On the other hand, research suggests that there are differences in how decisions made
by humans and those made by Als influence justice effects and how these are transferred. For
example, a vignette study with students showed that the effect of procedural justice on the
perception of the university’s reputation differed significantly between human and Al
decision agents (Marcinkowski et al., 2020). In addition, research has shown differences in
emotional reactions (especially negative affect) and trust towards human interaction partners
in comparison to machine-like interaction partners (Visser et al., 2016; Walter et al., 2014).
One study could show that there are, however, fewer differences when the machine is more
human-like (Kulms & Kopp, 2019).

Organisational justice theories propose three purposes of justice that determine the
strength of its effects and explain why these effects might differ between human and Al as
decision agents (Cropanzano et al., 2001). First, justice can serve instrumental purposes
because it assures employees that their behaviour in the organisation will result in the
reciprocation of benefits for them. Als as interaction partners were shown to cause less
reciprocation than human interaction partners (Lee & Liang, 2015). They might therefore not
provide enough assurance to be able to provide future benefits and procedural justice effects
are diminished. Second, justice can serve interpersonal purposes because it indicates
inclusion and status in the group, fostering identification with the group, which then causes
beneficial behaviour towards the organisation. Humans were shown to indicate less

identification with the group in interactions with Als than in interactions with humans (Pefia
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et al., 2019). Therefore procedural justice may lead to less beneficial behaviour when Als are
the decision agent. Finally, justice can serve moral purposes because people generally seek
out moral behaviour and decisions. Research has shown that people expect higher moral
standards from robots than from humans (Voiklis et al., 2016). Procedural justice effects
might therefore be diminished when an Al makes a decision because they might be perceived
as less moral compared to human decision agents.

Further research additionally suggests that there might not only be differences in how
strong justice effects are but also in how justice effects are mediated. Organisational justice
research as well as research on Al as decision agent have proposed judgements of
responsibility as explaining mechanism for differences in how justice effects are mediated.
Fairness theory (Folger & Cropanzano, 2001) focuses on how the responsibility attributed to
the decision agent affects fairness perceptions and effects. Three elements are central to an
attribution of responsibility. First, an aversive state occurs, which raises the question of would
an alternative state have felt different, if the decision had been different. Second, the
discretionary conduct of a person is considered, which raises the question of could the person
have acted differently and therefore have caused a different outcome. Finally, moral
principles are judged, which raises the question of should the person have acted differently.
In research on Al decision agents, the concept of judgements of responsibility is applied
using attributional theory (e.g., Weiner, 1995). According to attributional theory, judgements
of responsibility are formed through the assessment of causal dimensions such as
intentionality and controllability (Weiner, 1995, 2006). Intentionality refers to whether the
decision was made purposefully or unintended. Controllability refers to whether the decision
was preventable or inevitable. These judgements of responsibility form an employee’s

reaction towards the Al and its decisions (Britt & Garrity, 2006; Wickens et al., 2011).
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Applied to the four most common mediators of procedural justice effects (positive and
negative affect, trust, and identification), differences can be assumed as described in the
following. First, positive affective reactions are more likely to occur in a just decision. In a
situation with a just decision, affective reactions are more likely based on the event, not the
agent (Malle & Scheutz, 2014), and different agents should therefore not influence justice
effects. Second, negative affective reactions are more likely to occur in unfair decisions and
are followed by an investigation of the agent’s responsibility (Folger & Cropanzano, 2001;
Weiner, 1995). Negative affective reactions only occur when harm has been done, a moral
norm has been violated, or when there was an intention to harm (Cropanzano et al., 2000).
Because an Al is not likely to be held morally responsible or accountable (Voiklis et al.,
2016), negative affective reactions might be less likely to occur in a situation with an Al as a
decision agent (van der Woerdt & Haselager, 2017, 2019). Third, trust in a reciprocation from
a decision agent cannot develop when intentionality and control are lacking. When beneficial
behaviour seems unintended or even coincidental, it is less likely to form trust that the
decision agent will reciprocate this behaviour (Blau, 1964). Empirical studies show that Al
decision agents are less likely attributed with an intention to harm or benefit someone
(Voiklis et al., 2016; Xie et al., 2019). Therefore, trust in an Al decision agent might develop
less likely. Finally, research on identification and group membership showed that intelligent
technologies can be perceived as legitimate group members (Héring et al., 2014;
Kuchenbrandt et al., 2013). However, humans are more likely to identify with the group in
interactions with human partners than in interactions with artificial partners (Pefia et al.,
2019). It might therefore be likely that employees identify less with a group where an Al is

the decision agent than with a group where a human makes the decisions.
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In summary, employees’ negative affective reaction, their trust in the decision agent
and their identification with the work group are expected to differ depending on the
procedural justice of human or Al decisions.

Aims and Outline of the Present Work

By addressing the important role of intelligent technologies as potential co-workers
and supervisors in the workplace, the present work contributes to the advancement of
interdisciplinary literature linking HRI, Al, and organisational justice. As such, this
dissertation has two aims. The first aim is to advance knowledge on intelligent technologies
in the role of co-workers by investigating whether and how different robot design features
influence the success of human-robot interactions at work (Study 1). The second aim is to
advance knowledge on characteristics of the decision agent in organisational justice literature
by investigating how effects and explaining mechanisms of procedurally just decisions differ
between humans and Al as supervisors (Studies 2 and 3).

The first research aim is based on the assumption that an intelligent robot is a good
co-worker when its design enhances successful HRI, which means that employee and robot
successfully achieve task-related goals. In Study 1, we gave an overview on design features
of a robot’s interface, controller and appearance that are assumed to facilitate communication
between employee and robot and hence contribute to successful HRI. Beyond that, we meta-
analytically integrated experimental studies that investigate effects of individual robot design
features and compared their overall strength as well as identified specific effects on the
indicators of successful HRI.

The second research aim is based on the observation that intelligent technologies will
increasingly often make organisational decisions and the assumption that with this emergence
of new decision agents, principles of procedural justice need a reassessment. Previous

research either does not investigate differences between human and Al decision agents or
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yields highly ambiguous results. Therefore, Study 2 and 3 investigate more closely whether
procedural justice effects differ between decision agents. Specifically, in Study 2 we
investigated differences concerning direct effects of procedural justice on employee attitudes
and behaviour in two common decision situations in organisations. Study 3 then builds on
these results, as we investigated differences between decision agents concerning indirect
effects of justice on employee attitudes and behaviour as well as possible explaining
mechanisms.
Study 1 — Let's Work Together: A Meta-Analysis on Robot Design Features that Enable
Successful Human—Robot Interaction at Work

In the light of workplaces where employees increasingly often share workspace and
tasks with an intelligent robot, the aim of Study 1 was to explore which robot design features
make human-robot interactions in the workplace most successful. To this end, we
systematically searched studies on the influence of robot design features on successful HRI
from engineering and information science (IEEE Xplore and ACM Digital Library) as well as
psychological (PsychInfo, Web of Science) search engines. The systematic selection of
literature and a structured coding procedure led to 81 included studies, containing 380 effect
sizes. Mean effects were calculated using three-level meta-analysis (Cheung, 2014, 2015) to
handle dependencies of multiple effect sizes in one study (Cheung & Chan, 2004). We
calculated mean effect sizes for the relation of each robot design feature (i.e., features of
interface, controller, and appearance) with successful HRI in general as well as moderation
analyses for specific effects of each design feature on each of the indicators of successful
HRI (i.e., task performance, cooperation, satisfaction, acceptance, trust, mental workload, and
situation awareness).

The meta-analytical results showed that sufficient feedback through the interface,

clear visibility of affordances, and adaptability and autonomy of the controller positively
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affected successful HRI with medium-sized effects (d = .50, p =.003; d = .44, p < .001; d =
A48, p=.005; d= .58, p=".011, respectively). Appearance did not have a significant effect on
successful HRI (d = .24, p = .579).

The moderation analyses revealed that certain indicators of successful HRI were
influenced by all design features, whereas others were influenced only by specific design
features. All four design features of interface and controller positively affected task
performance and user satisfaction. For task performance, all features had comparable
medium-sized effects (d = .44 to .62). For user satisfaction, feedback had a large effect (d =
1.38, p = .003), whereas visibility and adaptability had comparable medium-sized effects (d =
.60, p=.018; d=.73, p <.001). Autonomy was only represented by one effect size and did
not show a significant effect. We could show specific effects, besides those on performance
and satisfaction, only for the design features of the controller. Adaptability had an additional
effect on cooperation (d = 0.83, p = .006) and acceptance (d = 0.86, p <.001). Autonomy was
the only indicator with a significant effect on mental workload (d = 2.17, p <.001). Here, it
has to be noted that mental workload was reverse coded during all analyses, so that for all
outcomes high values signify the desirable direction. Lastly, none of the design features had
an effect on trust or situation awareness.

These meta-analytical results show that robot design at work needs to consider
multiple features of interface and controller to achieve successful HRI that covers not only
task performance and satisfaction, but also cooperation, acceptance, and mental workload.
Additionally, the results revealed the need for further empirical research because not all
assumed relationships between robot design features and successful HRI could be tested (e.g.,
specific effects of human likeness) and some heterogeneity and unexplained variance

remained.
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Study 2 — The Importance of Procedural Justice in Human—Machine Interactions:
Intelligent Systems as New Decision Agents in Organizations

Study 2 takes the focus from intelligent robots as co-workers that interact side-by-side
with employees to Al as supervisor that makes decisions for or about employees. Even
though decades of justice research investigated procedural justice and its effects (Brockner &
Wiesenfeld, 2020; Greenberg, 1987), these insights might not be easily transferred to Al
decision making. The aim of Study 2 therefore was to explore direct effects of procedural
justice and their interaction with the type of decision agent (human vs. Al, the latter in
appearance of tablet computer or robot) on employee attitudes and behaviour. Specifically,
we predicted that the type of decision agent would moderate the relationship between
procedural justice and employee attitudes and behaviour, with the relationship being strongest
when the decision agent is a human team leader, medium when the decision agent is a
humanoid robot, and weakest when the agent is a computer system. The hypotheses were
investigated using a between-subjects design in two online experimental vignette studies (V;
= 149 and N> = 145) that described two common decision situations in organisations (i.e., the
allocation of new tasks and the allocation of further vocational training). Hypotheses were
tested using multiple regression analyses with contrast coding of the experimental
manipulation and moderation analysis (Cohen et al., 2003; Hayes, 2018).

Results of both samples showed significant effects of procedural justice on job
satisfaction (B =.97 and .88, p <.001), commitment (B = .38 and .30, p <.001), cooperation
(B=.49 and .43, p <.001), organisational citizenship behaviour (B =.17 and .13, p <.001
and p = .002), and counterproductive work behaviour (B =-.20 and .10, p <.001 and p =
.041), regardless of which decision agent made the decisions. The effect sizes are comparable
to meta-analytical findings on procedural justice effects (Colquitt et al., 2001; Colquitt et al.,

2013). These results confirm the pivotal importance of procedural justice in the workplace for



18  INTERACTIONS WITH ARTIFICIAL INTELLIGENCE AT WORK

both human and Al decision agents and further emphasise the importance of designing Al
that is capable of making procedurally just decisions.

In addition to these main results, a difference between decision situations became
obvious. All effect sizes were larger for the task allocation decision than for the allocation of
vocational training. As procedural justice was more important for employee attitudes and
behaviour in a situation with a decision concerning the allocation of tasks, Study 3 used this
scenario to further investigate procedural justice effects in the context of Al as decision
agent.

Study 3 — How Procedural Justice Works: Artificial Intelligence as New Decision Agent
and the Mediation of Justice Effects

Study 3 built on the results of Study 2 and aimed to further extend the investigation of
possible differences between human and Al decision agents. Justice research, over the
decades, developed various theories on how just decisions affect employees. These
explaining mechanisms are seldom compared concerning strength and transmitting effects to
specific attitudes and behaviour, and again need reassessment in the new context of Al
decisions. In Study 3, we therefore compared the strength and specificity of the mediators
affect, trust, and identification for procedural justice effects on employee attitudes and
behaviour and investigated differences between human and Al decision agents (the latter in
appearance of a human-like and a machine-like robot). In addition, we examined
responsibility as explaining mechanism for these differences. We manipulated procedural
justice and type of decision agent in an experimental vignette in two samples of 229 and 132
employees. The second sample was used to replicate and extend the main results from the
first sample. Hypotheses were tested using multiple regression analyses with contrast coding
of the experimental manipulation, mediation analysis with parallel mediators and moderated

mediation analysis (Cohen et al., 2003; Hayes, 2018).
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In both experiments, the parallel mediation analysis revealed that trust was the
strongest mediator for the effect of procedural justice on attitudes (i.e., job satisfaction and
commitment) and negative affect was the strongest mediator for the effect of procedural
justice on behaviour (i.e., organisational citizenship behaviour and counterproductive work
behaviour). In addition, the index of moderated mediation showed that trust as mediator was
less pronounced for Al decisions compared to human decisions (job satisfaction: Bewerimenti =
.30, 95% Clexperiments = [.16, .46] and Bexperiment2 = .17, Clexperimens2 = [.03, .35]; commitment:
Bexperimenit = 12, Clexperiments = [.05, .20] and Bexperimeniz = .11, Clexperimenz = [.02, .23]), whereas
no differences could be found for negative affect. There were no differences between the two
Al decision agents (the human-like and the machine-like robot). Results concerning
identification were ambiguous: Differences between decision agents could be shown only in
the second, smaller, sample (commitment: B = .12, CI =[.02, .27]).

Additionally, in a further analysis we could confirm judgements of responsibility of a
decision agent as underlying mechanism for differences found between human and Al
decision agents. Employees perceive Als as less intentional and in control of decisions and
effects of procedural justice on negative affect, trust, and identification are less pronounced
for Al decision agents. However, judgements of responsibility could not explain all
differences between human and Al decision agents, this characteristic of a decision agent
therefore proved useful to explain differences in how procedural justice affects employee
attitudes and behaviour, but there have to be other important characteristics as well. Our
experiments therefore show that there are differences between human and Al decision agents
and some of this variance can be explained by judgements of responsibility, but future

research needs to investigate characteristics of decision agents more closely.
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General Discussion

The present work addresses the important role of intelligent technologies as potential
co-workers and supervisors at work using a variety of robust research methods. In three
studies, I investigated which robot design features make HRI at work most successful and
how and why effects of procedural justice differ between humans and Al as decision agent.
The present work therefore extends the understanding of human-Al interactions at work and
with its interdisciplinary focus contributes to the advancement of the fields of HRI, Al, work
design, and organisational justice.

In Study 1, we focussed on Al as co-worker and we meta-analytically investigated
which robot design features most strongly contributed to the success of HRI at work and
whether there are specific effects of the design features on individual indicators of successful
HRI. The results of this meta-analysis revealed that feedback and visibility of the interface
and adaptability and autonomy of the controller had comparable medium-sized effects on
successful HRI at work, whereas human likeness did not have a significant effect. The
moderation analyses revealed that certain indicators of successful HRI were influenced by all
design features, whereas others were only influenced by specific design features. As
assumed, all four design features of interface and controller positively affected task
performance and—with the exception of autonomy—user satisfaction. With regard to task
performance, all features had comparable medium-sized effects. With regard to user
satisfaction, feedback had a large effect and visibility and adaptability had comparable
medium-sized effects, whereas autonomy was only represented by one effect size that did not
show a significant effect. In summary, all four features of interface and controller are
reasonably good design choices when aiming for improved performance, whereas feedback

might be preferable in order to benefit user satisfaction.
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Beyond the effects on performance and satisfaction, we could not find any specific
effects for the design features of the interface. The assumed effects of visibility on mental
workload and of feedback on acceptance and situation awareness could not be confirmed.
However, the results showed specific effects beyond those on performance and satisfaction
for the design features of the controller. Adaptability had an additional effect on cooperation
and acceptance. Among the investigated features, it therefore showed the broadest effects.
However, some of these effects need to be interpreted with caution because they are based on
a small number of effect sizes (e.g., cooperation or trust). Autonomy had an additional effect
on mental workload. Most theories assume that good robot design generally reduces mental
workload (e.g., Blackler, Popovic, & Desai, 2018; Onnasch et al., 2014). Yet, autonomy is
the one design feature that specifically aims at reducing mental workload, especially in task-
related interactions (Breazeal, 2004), which could now be confirmed by our analyses.

In Study 2, we shifted the focus from Al as co-worker on Al as supervisor and we
investigated whether procedural justice perceptions and their effect on employee attitudes and
behaviour differ between humans and Al as decision agents. The results from both
experiments in Study 2 consistently showed significant effects of procedural justice on
employee attitudes and behaviour, independent of the type of decision agent. The effect sizes
of these relationships were comparable to previous meta-analytical findings on justice effects
(Colquitt et al., 2001; Colquitt et al., 2013). Additionally, the manipulation checks showed
that even the perception of procedural justice did not differ between decision agents.
Together, this shows that neither perceptions of procedural justice nor their effects vary
depending on the type of decision agent. This demonstrates that the established importance of
procedural justice in the workplace not only applies to interactions with human supervisors

but with intelligent technology as supervisor as well.
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In Study 3, our aim was to further investigate the mechanisms of procedural justice
effects. Even though, in Study 2, we could demonstrate that procedural justice is important
for the effects of both human and Al decisions, research suggested differences in how these
effects are transmitted. Therefore, we investigated whether the type of decision agent (human
vs. Al) makes a difference concerning mediating mechanisms in procedural justice effects by
investigating differences in strength and specificity of mediators from prominent justice
theories. Additionally, we examined whether judgements of responsibility might be one
characteristic of a decision agent that explains differences in justice effects. Both experiments
in Study 3 showed that the effects of procedural justice on attitudes and behaviour are
explained by specific mediators. Overall, with respect to attitudes, trust was the strongest
mediator; whereas regarding behaviours, negative affect was the strongest mediator.
Concerning differences between human and Al decision agents, trust was a weaker mediator
for Al decision agents; whereas no differences occurred for negative affect as mediator.
Finally, intentionality and controllability of a decision (the two facets of judgements of
responsibility) were confirmed as underlying mechanisms for differences between human and
Al decision agents. The employees perceive Als as less intentional and in control of
decisions. Therefore, effects of procedural justice on negative affect, identification, and trust
are less pronounced.

Theoretical Implications

Several results obtained in the present work emphasise the importance of considering
the context when investigating interactions between Al and employees at work. With regard
to Al as co-worker, the focus on task-related interactions at work and the type of task are
contextual factors that might explain unexpected nonsignificant results in our meta-analysis.

With regard to Al as supervisor, our experiments showed that the type of decision and the
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characteristics of a decision agent are contextual factors that might explain differences in
procedural justice effects. All four contextual factors will be described in the following.

First, with regard to the focus on task-related interactions at work, the studies
included in our meta-analysis focus on task-related interactions, such as navigating,
manipulating, or cooperatively solving a task with a robot because we investigated
interactions at work. However, previous research on the effects of human likeness of robots
was mostly conducted in the context of social interactions (Duffy, 2003; Fink, 2012; Gong,
2008), such as making conversation. A human-like appearance was shown to be preferred if it
matched the sociability required in a job (Goetz et al., 2003). Therefore, human likeness
might not be an important influencing factor for the success of task-related interactions at
work. Further support for this argument is provided by the results of Studies 2 and 3: In all
four experiments, human likeness of an intelligent technology did not affect employee
attitudes and behaviour. Still, as the results of the meta-analysis are based on a rather limited
number of effect sizes and our experiments were among the first to investigate differences
between decision agents, more research is needed to clarify whether and when human
likeness influences successful HRI.

Second, with regard to the type of task that is approached by employee and robot, the
studies included in our meta-analysis investigate HRI at work in various settings and for a
range of different tasks. Both the effects of interface features and the effects on trust and
situation awareness (where we unexpectedly obtained nonsignificant results) have been
shown to be highly sensitive to task characteristics: The framing of a task in the
organisational context is an important factor influencing trust (e.g., Hoff & Bashir, 2015), and
task quantity and complexity strongly influence situation awareness (e.g., Endsley, 2000) and
the effects of interface features such as feedback (e.g., Burke et al., 2006). Additionally, the

studies included in our meta-analysis mostly investigated participants with no or limited
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experience with the technologies used. This novelty of a task that needs to be accomplished
in interaction with an intelligent technology might be responsible for nonsignificant effects of
visibility on mental workload and of feedback on situation awareness. If a task requires
employees to perform many unfamiliar actions, the benefits of familiarity through visible
affordances might just not come into effect and the benefit of detailed feedback about robot
states and environment might be cancelled out by the additional demand to process this
information.

Third, with regard to the type of decision, the results from Study 2 showed that the
effects of procedural justice were larger in the context of a decision about the allocation of
tasks than in the context of a decision about the allocation of further vocational training. A
theoretical explanation for these differences might lie in the level of abstraction (concrete or
abstract) and psychological distance (proximal or distal), which determine the impact an
environment has on employees (Lewin, 1943; Soderberg et al., 2015). A proximal and
concrete environment or situation has a higher impact on employee attitudes and behaviour
than a distal and abstract situation (Becker, 2012). Differences in procedural justice effects
might therefore occur because the allocation of tasks might be perceived as more concrete
due to a higher contiguity to the actual work task and environment, and more proximal
because changes in tasks are more present and immediate than a future, single training would
be.

Fourth, with regard to the characteristics of a decision agent, the result from Study 3
could show that whether a decision agent is judged personally responsible for a decision
significantly influences how procedural justice effects affect employee attitudes and
behaviour. Even though there are justice theories that differentiate between organisation and
supervisor as decision agents (Blader & Tyler, 2003; Rupp et al., 2014), there is a surprising

lack of studies that investigate how characteristics of a decision agent influence justice effects
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(Marques et al., 2017). The present work is one of the first to examine differences between
human and Al as decision agent concerning justice perceptions and effects (for two recent
exceptions see Marcinkowski et al., 2020; Schlicker et al., 2019) and, to our knowledge, the
first to derive specific characteristics of a decision agent (i.e., intentionality and
controllability) from this comparison that influence procedural justice effects. These
characteristics not only explain differences between human and Al decision agents, they
might as well explain differences between other sources of justice and therefore improve the
ability to predict employee reactions to procedural justice (Cojuharenco et al., 2017; Rupp et
al., 2014).

The present work also has several implications for justice literature. First, it comprises
studies that are among the first to experimentally compare mediators from social exchange
theory, affective events theory and the group engagement model, three of the most prominent
justice theories. These comparisons provide important insights on differential effects of these
mediators. Most justice theories propose explanations for justice effects explicitly on
behavioural outcomes; for example, exchange behaviour such as OCB in social exchange
theory (Blau, 1964) or cooperation in the group engagement model (Tyler & Blader, 2003).
They often simply assume that the same holds true for effects on attitudes. Our results
indicate that some mediators are better suited to explain the effects of procedural justice on
attitudes than those on behaviour. A much more differentiated investigation of mediators and
outcomes is needed.

Second, our experimental studies showed that the justice of a decision process is an
important influencing factor for employee attitudes and behaviour even when intelligent
technologies make decisions. Our experiments also showed that characteristics of a decision
agent can influence how procedural justice affects employee attitudes and behaviour.

However, justice theories account for this in an insufficient manner. Empirical studies
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researching the source of justice are underrepresented and existing theories do not incorporate
characteristics of a decision agent that might be responsible for differences in how justice
works (Rupp et al., 2014). In the present work, I therefore investigated intentionality and
controllability, in order to confirm that these characteristics can explain differences between
agents. The results of Study 3 showed that it is of particular importance for a decision agent
to be perceived as having made the decision intentionally. Therefore, including
characteristics of the decision agent, such as intentionality, as moderator into justice theories
will enrich justice literature.

Practical Implications

The results obtained in the present work have several implications for organisations
that aim to implement intelligent technology and for designers of these technologies who
want to ensure successful and fair interactions.

Robot designers and organisations that want to apply an intelligent robot working
side-by-side with employees should carefully choose design features that fit the targeted work
context. The most versatile design feature investigated in our meta-analysis is adaptability in
the sense of a personalization to the employee’s needs. It positively affects performance,
cooperation, satisfaction, and acceptance. Yet, in our meta-analysis, we could not show
significant effects of adaptability on cognitive indicators of successful HRI (i.e., mental
workload and situation awareness). The only feature that effectively reduces mental
workload, according to our results, is autonomy. Yet, more autonomy does not necessarily
influence positive attitudes towards the robot. Robot designers should carefully consider and
balance these specific effects with requirements and implementation costs in the specific
context, to find the best possible fit.

Organisations should make sure that any decision (made by human or Al supervisors)

is made through just procedures. With regard to human supervisors, this can be achieved
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through justice training (Richter et al., 2016; Skarlicki & Latham, 2005; Whitman et al.,
2012). With regard to Al supervisors, it is important to ensure that engineers and designers
have the necessary abilities to design just decisions. Procedural justice training is needed that
is adapted to this particular target group and the special context of Al design and that is
evaluated in intervention studies. In addition, Study 3 showed that the decision agent has to
convey an impression of purposefully intending a decision. To achieve this, the
communication of decisions needs to transparently and clearly describe who made the
decision. Therefore, organisational representatives should carefully consider how decision
procedures and their communication are designed, especially before deciding which Al to
implement as a decision agent.

Al designers have to factor in justice rules early in the Al design process because the
implementation of just procedures into Al decision making has to consider more than simply
writing text modules used to communicate a decision. Designers need to find ways to enable
an Al to consider employee opinions and preferences and have to make sure that the
decisions adhere to established procedural justice rules such as being unbiased, correctable,
accurate, consistent, and explainable (Colquitt, 2001). Toniges et al. (2017) already proposed
several recommendations for the implementation of justice rules in intelligent technologies.
With regard to procedural justice rules, this includes that the Al needs to present a means for
the user to raise objections to the decision process, to make suggestions for improvements, or
to make corrections. This could, for example, be ensured by providing natural, conversation-
like dialogues. These recommendations should be further refined and tested in practical use.
Strengths and Limitations

The present work is characterised by certain strengths as well as limitations, which

will be addressed in the following.
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A major strength is the combination of multiple perspectives on Al in the workplace. I
integrated research from the fields of psychology as well as engineering and information
science by drawing on theories from work design, organisational justice, HRI, and Al
literature and, in our meta-analysis, by using scientific search engines from all research fields.
By doing this, I provided interdisciplinary research that is urgently needed to investigate
complex situations in organisations that touch multiple disciplines (Rhoten & Parker, 2004;
Zhu & Fu, 2019).

A second major strength is that I examined Al in two highly important roles in the
workplace by investigating Al as robotic co-worker and Al as algorithmic supervisor. Often,
research engaging in interactions (or relationships) at work focus solely on hierarchical
interactions between supervisor and employees and largely underestimates the important role
of interactions between co-workers (Basford & Offermann, 2012). In the present work, |
therefore provided insights into several requirements intelligent technologies should meet
when they are implemented as both employees’ co-workers and supervisors.

A further strength is the application of robust and advanced research methods. First, |
used advanced meta-analytical methods to appropriately account for dependencies in the
primary studies (Cheung, 2015). Doing this, I could prevent a major loss of information and
an underestimation of the degree of heterogeneity that would result from the use of usual
strategies to deal with these dependencies. Second, I used experimental vignette methods to
balance the benefits of a controlled experimental environment with a realistic reflection of a
situation that is still rarely found in organisational everyday life (Aguinis & Bradley, 2014).
Choosing a correlational design instead would have had the disadvantage not to be able to
eliminate alternative influencing factors. A further benefit of this approach is that it allows
for the controlled investigation of technology that is as yet rarely applied in organisations.

With the increasing advancement of intelligent technologies, new abilities emerge at very
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short notice. It is therefore important to continuously examine new abilities and roles and
their impact on employees, their workplace, and organisations early because it is of vital
importance for Al designers to gain access to this kind of information early in the
development phase. Third, replication of the results of the vignette studies showed their
reproducibility and heeded the call for more replications in IO-Psychology (Kepes &
McDaniel, 2013), which allowed for a greater confidence in the results.

The present work has several limitations that need to be addressed. First, although we
could include a large number of studies in our meta-analysis, some subsamples are based on a
rather small number of studies or participants within studies, and may be subject to second-
order sampling error (Hunter & Schmidt, 2015). Hence, some of the specific analyses may
not provide reliable information, especially those that are based on very few effect sizes (e.g.,
the effect of autonomy on satisfaction or of visibility on situation awareness). Researchers
and practitioners should therefore interpret these effects with caution even though meta-
analytical results are still preferable to other methods that integrate research results because
they allow for a quantification of effect sizes.

Second, the results of our meta-analysis revealed significant heterogeneity between
studies. Even though splitting successful HRI into different indicators reduced heterogeneity
and increased the amount of variance explained by the predictors, the meta-analysis is partly
unable to explain why effects of robot design features differ between studies. This variation
might be explained by differences between tasks (e.g., task difficulty: Gopinathan et al.,
2017), or by individual differences (e.g., expertise: Hoff & Bashir, 2015). In this meta-
analysis, we could not calculate moderation analyses for these factors because the original
studies did not include the data needed to code the moderators. Future empirical research
should therefore investigate these possible moderators or report necessary information to

provide data for future meta-analyses.
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Third, experimental research is often criticized as lacking external validity, ultimately
compromising the generalizability of the results (Scandura & Williams, 2000). However,
experimental research is essential in order to investigate causal relationships. Therefore, in
Studies 2 and 3, I chose to utilise the experimental vignette methodology, which offers a
unique way to retain experimental benefits while at the same time maximizing realism and
external validity (Aguinis & Bradley, 2014). Experimental vignette studies are a common
method in organisational justice and Al research (e.g., Dineen et al., 2004; Kwon et al., 2016;
Zweig & Webster, 2002). To provide further realism, thoroughly designed vignettes were
applied that incorporated visual material and vividly described detailed situations.
Furthermore, I exclusively included employees in our samples and chose a context that is
likely to be part of any of these employees’ daily life (i.e., a weekly routine meeting).

Fourth, the imagined interaction in these experiments gives an impression of only one
justice related event for which the participants rate the likeliness of certain attitudes and
behaviour. In interactions over a longer period of time or a sequence of decisions, possible
differences between decision agents might be clearer. First (unconscious) reactions to
intelligent technologies might be different from reactions of employees after a longer time
period. After some time, employees might become more aware of dissimilarities between
humans and Al as supervisors. Additionally, organisational justice research shows that
fairness perceptions can change over time (Konradt et al., 2016; Streicher et al., 2012). The
experience of justice events changes and interacts with the global fairness perception of the
entity—the decision agent (Jones & Skarlicki, 2012). This dynamic perspective on fairness
perceptions is a rapidly developing but still under-researched perspective. Additional
laboratory experiments are needed that cover longer interaction periods, maybe even with
multiple decision situations, to distinguish effects of first mindless reactions and fairness

perceptions that are formed over longer time periods. One possible method for these
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laboratory experiments are the so-called Wizard of Oz experiments, where the Al is remote
controlled to simulate actual autonomous behaviour and reactions (Dahlbick et al., 1993;
Riek, 2012).

Lastly, the data in Studies 2 and 3 have been collected solely in Germany. Because
Germany has specific characteristics both concerning culture (see Hofstede et al., 2010 for
the cultural profile) and the labour market (e.g., works councils and employee organisation;
Jenkins & Blyton, 2008) the studies’ results might be constrained concerning their
generalizability. With regard to the specific culture, a number of systematic reviews and
meta-analyses investigated cultural differences concerning justice effects (Gelfand et al.,
2007; Shao et al., 2012; Silva & Caetano, 2016). With regard to procedural justice, power
distance seems to be important: Effects on attitudes and behaviour are higher in countries
with low power distance (e.g., Germany) compared to countries with high power distance
(e.g., China) (Gelfand et al., 2007; Shao et al., 2012). Therefore, our results should be
replicated in countries with different cultural profiles. With regard to the characteristics of the
German labour market, a correlational study using large-scale survey data found that the
existence of works councils increases perceptions of wages as being fair (Pfeifer, 2014). Yet,
empirical studies investigating the influence of specific characteristics of the German labour
market are exceptionally rare. Therefore, future studies should further investigate the role of
characteristics of the labour market for procedural justice effects.

Directions for Future Research

Even though our research on Al as co-workers could provide valuable insights on the
effect of robot design features on indicators of successful HRI at work, it also revealed one
major shortcoming of present HRI research: the need for conceptual and empirical research

on explanations for these effects. Interlinking research fields more closely in the future could
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help to provide a more profound theoretical basis for further empirical research. In the
following, I will briefly point out two possible starting points for this.

First, one theory that might be particularly useful for explaining effects of design
features on successful HRI is the self-determination theory (SDT: Gagné & Deci, 2005; Ryan
& Deci, 2000; Stone et al., 2009). SDT is one of the most broadly applied theories in the
context of motivation at work, and has already been theoretically applied to human—
technology interactions (Szalma, 2014). One tenet of the theory is that environmental factors
(e.g., work design, or interactions) have the potential to satisfy basic needs (need for
competence, need for autonomy, and need for relatedness), subsequently benefitting
performance, satisfaction, and trust (Deci et al., 2017; Deci & Ryan, 2012). With increasing
HRI at work, robot design features might become important environmental factors. The
satisfaction of basic needs might, in turn, function as a mediating mechanism that explains
the impact of robot design features on successful HRI (Szalma, 2014). For instance, a robot
with high visibility of affordances might convey a sense of easy usage, satisfying the user’s
need to feel competent, therefore fostering their satisfaction and task performance.

Second, little is known about the interaction of different indicators of successful HRI,
or whether some indicators might even act as mediating mechanisms for others. Some of the
abovementioned theories have direct or indirect assumptions about this: Cognitive
engineering closely links mental workload and situation awareness, with low to moderate
mental workload leading to the highest awareness (Wickens et al., 2008). One of the main
assumptions of intuitive interaction research is the effect of high familiarity on performance
and satisfaction (Blackler et al., 2003), which is assumed to be mediated by mental workload
(Blackler, Desai et al., 2018). Yet, empirical examination of these assumptions is rare and
needs further development. Also, in order to determine a fully comprehensive picture of

employee reactions, HRI research in the context of work can benefit from including
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additional indicators of successful HRI. Potential indicators could, for example, be derived
from work design literature (e.g., work motivation: see Humphrey et al., 2007), or
occupational health literature (e.g., work-related strain: see Ganster & Rosen, 2013; Griffin &
Clarke, 2011).

The present research on Al as supervisor furthermore revealed several gaps in current
research. First, even though I could show that intelligent technology is perceived as less
intentional and in control of a decision, judgements of responsibility only partially explained
the differences between decision agents. There likely are other characteristics of Al decision
agents that can cause or compensate differences in how justice works. One possible
explanation that future research could investigate is the attributed competence of the decision
agent. An Al decision agent might not be perceived as competent to make a certain decision
(in the sense of professional, social, and moral competence) as a human supervisor would be
(Bartneck et al., 2009; Malle, 2016; Scheunemann et al., 2020). van der Woerdt and
Haselager (2017), for example, showed that a perceived lack of ability of a robot reduced
feelings of disappointment and blame towards the robot. Besides investigating the attribution
of competence, it should be investigated whether employees ascribe certain characteristics to
intelligent technologies (such as high consistency and lack of bias, but no possibility to voice
opinions or concerns) or to human agents (such as high bias through sympathy, but the
possibility to be convinced in a conversation), which might influence employee perceptions.

Second, future justice research needs to investigate what determines employees’
perceptions of the decision agent’s intentionality and control over a decision.
Interdisciplinary research from the fields of philosophy and information science already
started to address this topic (see e.g., Zhu, 2009; Ziemke et al., 2015), proposing, for

example, autonomy and adaptability of the Al as factors that influence the perception of
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intentionality. However, these factors, their interplay, and their effects on employee
perception have not yet been investigated empirically.

Finally, not only procedural justice but also the other justice dimensions should be
investigated in the context of Al as decision agents. Especially informational justice poses
challenges to the design of decision algorithms: It requires the communication and
explanation of reasons for and rules of the decision (Greenberg, 1993). However, often
decision algorithms are based on big databases and machine learning, and are unable to infer
reasons or explain how the decision was made (for an exception, see: Schmid et al., 2017).
Therefore, future research needs to either find ways for Al to provide these reasons and
explanations or to compensate for the perceived injustice when informational justice rules are
violated.

Conclusion

Intelligent robots and artificial decision agents are being developed at a high pace.
With rising numbers of Al implementations at work, employees will experience interactions
with Al co-workers and supervisors with increasing frequency. In order to enable
organisations to make informed decisions about whether and how to implement intelligent
technologies and designers and engineers to develop suitable Al researchers need to
investigate consequences and mechanisms of these interactions. The present work uses an
interdisciplinary approach to close these knowledge gaps and provides vital insights into what
is needed to create successful and fair interactions between Al and employees at work. These
insights not only extend HRI, Al, work design, and organisational justice literature and
provide important recommendations for Al designers, engineers and human resource
practitioners. They also reveal essential paths for future research, which will help to
understand interactions with Al as co-worker and supervisor even better and to benefit

employees and organisations alike.
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How Procedural Justice Works: Artificial Intelligence as a New Decision Agent and

the Mediation of Justice Effects

Abstract

Artificial intelligence (Al) recently emerged as new decision agent in organizations,
which might change how justice affects employees. We investigated differences between
human and Al decision agents concerning procedural justice effects on attitudes and behavior
(i.e., job satisfaction, commitment, organizational citizenship, and counterproductive work
behaviors) and mediating mechanisms (i.e., positive and negative affect, trust, and
identification). Using experimental vignettes on two samples of 229 and 132 employees, we
manipulated procedural justice and decision agent. The results showed that trust was the
strongest mediator for attitudes and is less pronounced for Al decisions, whereas negative
affect was the strongest mediator for behavior, with no difference between decision agents.
We confirmed responsibility of a decision agent as one underlying mechanism for these
differences. These results are vital for designing and implementing Al. They also show that
future research needs to investigate the characteristics of decision agents more closely.

Keywords: procedural justice, decision agent, source of justice, artificial intelligence,

responsibility, moderated mediation
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Imagine the following: in the future, an artificial intelligence (Al) will make critical
decisions about employees’ daily work. Unimaginable? It is already happening! Als already
make decisions about the allocation of tasks and shifts (Franklin et al., 2014), or demands for
training (Langer et al., 2016). They have emerged as new leaders and decision agents in
organizations, not only as bodiless algorithms in the human resources department, but also as
robotic team member at shop floor level (Larson & DeChurch, 2020; Wesche & Sonderegger,
2019).

The question of how decisions in organizations should be designed to be perceived as
fair, consequently leading to positive employee attitudes and behavior, has been the topic of
organizational justice research for more than four decades now (Brockner & Wiesenfeld,
2020; Greenberg, 1987). However, even though justice research has shown that leaders
should deeply care about justice when making decisions (Colquitt et al., 2013; Colquitt &
Zipay, 2015), Al research has merely touched the subject of justice and it rarely incorporates
the guidelines that organizational justice research can offer (Robert et al., 2020). Only
recently, the inclusion of Al as decision (or justice) agents has been identified as a major
topic in future organizational justice research (Brockner & Wiesenfeld, 2020). Justice
researchers need to investigate how characteristics of Al decision agents and human decision
agents differ, how these differences might impact organizational justice effects on employee
attitudes and behavior, and whether there are differences between decision agents in how
these effects are mediated. This research will provide vital insights for system designers who
wish to design Al that makes just decisions and for organizations who want to successfully
implement those technologies.

Although there are various theories that can explain how organizational justice affects
employee attitudes and behavior (Colquitt & Zipay, 2015; Greenberg, 1987), and many

differentiate between decision agents such as organization and supervisor (Rupp et al., 2014),
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academics still know little about how specific characteristics of a decision agent influence
justice effects. Only a few studies have investigated perceptions of organizational justice in
the context of an Al as decision agent (e.g., Otting & Maier, 2018; Uhde et al., 2020), and
none have approached how these differences might influence explaining mechanisms for
justice effects.

In order to explain differences in reactions to decisions, both research in
organizational justice (Folger & Cropanzano, 2001), as well as research in Al, and human-
machine interactions (Wickens et al., 2011) uses the concept of responsibility. Fairness
theory, for example, states that if decision agents are not perceived as responsible for their
decision, then justice cannot unfold its effects (Folger & Cropanzano, 2001). Attributions of
responsibility are made when the decision agent had control over the decision or a had clear
intention to make this particular decision (Weiner, 1995, 2006). Research on human-machine
interactions shows that artificial agents are less likely to be held morally responsible (Voiklis
et al., 2016). Yet, despite using the same concept, these research streams have not yet been
combined to answer the question of whether Al decision agents are indeed held less
responsible and if justice effects are consequently less pronounced for decisions made by
Als.

The present study addresses these research gaps and it contributes to justice and Al
literature in several ways. First, we include Als as decision agents, and we also investigate
their influence on justice effects and mediating mechanisms. Consequently, we will provide
important knowledge on a job environment that is becoming increasingly popular, and thus
follow Johns’ (2006) recommendation for more context-sensitive research. Second, we
provide, for the first time, an experimental investigation of four parallel mediators of justice
effects, which has been demanded in prior research (Colquitt et al., 2013; Colquitt & Zipay,

2015) but not yet realized. We are therefore able to determine the most relevant mediators for
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specific attitudinal and behavioral outcomes. Third, we empirically investigate judgements of
responsibility as an underlying explanation for the differences between human and Al
decision agents, and we use research on Al to extend the justice literature on characteristics
of the decision agent in general. Fourth, we join the benefits of a controlled experimental
environment with a realistic reflection of a situation that is still rarely found in organizational
everyday life by using the experimental vignette methodology to investigate employees from
various organizations (Aguinis & Bradley, 2014). Finally, we provide a replication of the
main findings in our study to show their reproducibility and to heed the call for more
replications in IO-Psychology (Kepes & McDaniel, 2013).
How Procedural Justice Works in Organizations

A very important determinant of employee attitudes and behaviors in the context of
human decision situations is whether employees perceive decision procedures to be fair
(Cohen-Charash & Spector, 2001; Colquitt et al., 2013). Procedural justice refers to certain
rules or standards concerning the decision procedure, which lead to employee perceptions of
fairness (Goldman & Cropanzano, 2015). A just decision procedure provides a voice during
the process or an influence on the outcome and considers further justice criteria (such as
consistency, lack of bias, accuracy, correctability, and ethicality; for an overview see:
Greenberg, 2011). Perceiving a procedure to be fair not only benefits positive attitudes and
behavior (e.g., more job satisfaction, commitment, organizational citizenship behaviors
[OCB] and less counterproductive work behaviors [CWB]), it also serves as a buffer when
the outcome of a decision is perceived as unfavorable. Employees are less affected by
unfavorable outcomes when the decision process is perceived as fair (Brockner et al., 2009).

Justice research over the decades has produced a number of theories that describe how
the above described effects of justice on employee attitudes and behavior are transmitted

(e.g., uncertainty management theory: Lind & van Den Bos, 2002, affective events theory:
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Weiss & Cropanzano, 1996, social exchange theory: Blau, 1964, or the group engagement
model: Tyler & Blader, 2003). The four most prominent explaining mechanisms from these
theories are positive and negative affect, and trust and identification (Colquitt & Zipay,
2015). In the following, we will briefly introduce each mechanism.

Positive and negative affect are independent dimensions of subjective feeling states
(Watson, 2000). Affect was introduced to the justice literature through appraisal theories
(Cropanzano et al., 2020; Weiss et al., 1999), which described the interplay of favorability of
outcome distribution and procedure of a decision, uncertainty management theory (Lind &
van Den Bos, 2002), which proposed mainly negative affect as mediator for injustice effects
and affective events theory (Weiss & Cropanzano, 1996), which explains how justice events
shape the employee’s attitudes and behavior through positive and negative affect (Judge et
al., 2006; Matta et al., 2014). Meta-analytic evidence shows significant average indirect
effects of procedural justice on behavioral outcomes through state affect (Colquitt et al.,
2013). Several empirical studies have found that negative affect mediates the relationship of
justice with CWB (e.g., Matta et al., 2014; VanYperen et al., 2000) and positive affect with
OCB (e.g., Lee & Allen, 2002; Yi & Gong, 2008). In the case of attitudes, positive and
negative affect were shown to mediate the effects of procedural justice on job satisfaction
(Lin, 2015) and commitment (Baccili, 2003).

Trust in the supervisor is the most common indicator of social exchange quality
(Colquitt et al., 2014). Social exchange theory describes interactions in relationships as social
exchanges, where one interaction partner offers a benefit in exchange for reciprocation from
the other (Blau, 1964). Just decisions benefit social exchange quality, resulting in employees
who are more likely to reciprocate, e.g., showing more beneficial behavior (Organ, 1990).
Meta-analytical investigations show that procedural justice has a significant average indirect

effect through social exchange quality on OCB but not on CWB (Colquitt et al., 2013,
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p. 217). Trust in the supervisor has additionally been found to mediate the effects of
procedural justice on both job satisfaction and commitment (Aryee et al., 2002; Chen et al.,
2015; Jiang et al., 2017).

Identification with the group is introduced as explaining mechanisms for justice
effects by the group engagement model (Tyler & Blader, 2003): When employees are treated
in a just manner, they consequently feel respected because they are proud to belong to a
group that treats others fairly. They subsequently develop a stronger identification with this
group, and consequently show more cooperative behaviors (e.g., OCB). A number of studies
have found this mediating effect for job satisfaction (Ngo et al., 2013; Yuan et al., 2016),
commitment (e.g., Ngo et al., 2013; Soenen & Melkonian, 2017), OCB (e.g., Blader & Tyler,
2009; Olkkonen & Lipponen, 2006), and CWB (Ekmekcioglu & Aydogan, 2019).

Even though organizational justice researchers have urgently called for parallel
investigation of mediators from different theoretical perspectives (Colquitt et al., 2013),
experimental studies that combine two or even more mediators are exceptionally rare. Two
meta-analyses included efforts to compare certain mediators of justice effects, comparing
social exchange quality and affect (Colquitt et al., 2013) and trust and identification with the
organization (Rupp et al., 2014). However, these analyses did not differentiate between
positive and negative affect, cannot be used to compare affect and identification, were partly
unable to statistically compare the strength of the investigated mediators, and only
investigated a limited number of outcomes (mainly focusing on OCB). Because current
research does not provide sufficient information to specify hypotheses on which mediator is
the strongest mediator for certain justice-outcome relationships, we pose the following

research question:
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Research Question: Which mediators are the strongest mediators with regard

to the indirect effect of procedural justice on employee attitudes and behavior?

How Procedural Justice Works for AI Decisions

The introduction of advanced technologies fitted with Al in the workplace (e.g.,
assistive or collaborative robots) brings new decision agents into organizations, even at shop
floor level. These intelligent technologies are already used to make decisions in organizations
(Naim et al., 2016; Wesche & Sonderegger, 2019) and robots fitted with Al will soon be able
to closely interact and cooperate with employees (Steil & Maier, 2017, 2020). For researchers
and practitioners to be able to suitably react to these changes, we need to investigate
differences between human decision agents and these new artificial decision agents and to
reassess justice theories in this new context of Al decision making.

Research on interactions between humans and machines (technology such as
computers or robots) shows a grave ambiguity concerning the question of the differences
between human and machine-like interaction partners. The Computers-Are-Social-Actors
Theory (Nass & Moon, 2000) established the hypothesis that people show social reactions to
computers to be similar to social reactions to humans by replicating paradigms from social
psychology in the context of human-computer interactions. Furthermore, an experimental
study could show that employees react to the procedural justice of Al decisions (computer
and robot systems) in a similar way as to the procedural justice of human decisions (Otting &
Maier, 2018). Nevertheless, other research suggests that there are differences in how these
human-machine interactions are processed. For example, a study in the context of education
showed that the effect of procedural fairness perceptions differed significantly between
human and Al decisions (Marcinkowski et al., 2020). In addition, research has shown

differences in emotional reactions (especially negative affect) and trust towards human and
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machine-like interaction partners (Visser et al., 2016; Walter et al., 2014). However,
Anthropomorphism, which is the tendency to ascribe human-like characteristics to
something, therefore seems to partly settle differences between human and Al decision
agents; differences seem to be reduced when a technology is more human-like (Kulms &
Kopp, 2019).

One possible explanation for these differences in how reactions to justice are
transmitted, might be the attribution of responsibility to a decision agent. Organizational
justice research has already approached judgements of responsibility using fairness theory
(Folger & Cropanzano, 2001). Fairness theory focuses on the implications of responsibility of
the decision agent for the perception of fairness and its effect. Three elements are central to
responsibility: first, the occurrence of an aversive state and the question of what an
alternative state would have felt like, if the situation or the decision had been different;
second, the discretionary conduct of a person and the question of could the person have acted
differently and therefore have caused a different situation; and finally, the judgement of
moral principles and the question of should the person have acted differently. The authors of
fairness theory clearly state that: “If no one is to blame, there is no social injustice.” (Folger
& Cropanzano, 2001, p. 2). Even though fairness theory has not yet been applied to Al
decision agents, the concept of judgements of responsibility has been applied to human-
machine interactions through attributional theory (e.g., Weiner, 1995). According to
attributional theory, judgements of responsibility are formed through the assessment of causal
dimensions such as intentionality and controllability (Weiner, 1995, 2006). Intentionality
describes whether the decision was made purposefully or unintended. Controllability
describes whether the decision was preventable or inevitable. These judgements form the
reaction towards the Als and their decisions (Britt & Garrity, 2006; Wickens et al., 2011).

Given that Als have started to rapidly grow in importance in organizations, this combination
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of research on effects of judgements of responsibility on the impact of procedural justice and
research on the responsibility of Al is vitally important.
Procedural Justice Mediation Differs Between Decision Agents

In the following section, we will review the theoretical and empirical research that
suggested differences between human and Al decision agents concerning the mediation of
justice effects. We will then derive hypotheses for affect, trust, and identification. For affect,
according to fairness and attributional theory, we need to differentiate between positive and
negative affective reactions (Weiner, 1995). Because positive affective reactions are more
likely to occur in a fair decision, the affective reaction is more likely to be based on the event
and not the agent (Malle & Scheutz, 2014). Therefore, we do not expect to find any
differences between the decision agents for positive affect.

Negative affective reactions are more likely to occur in an unfair decision, which
presents a violation that is followed by an investigation of the agent’s responsibility (Folger
& Cropanzano, 2001; Weiner, 1995). Cropanzano et al. (2000) have applied this thought to
affective reactions in justice situations. Referring to fairness theory, they state that negative
reactions (e.g., anger) only occur when harm has been done, a moral norm has been violated,
or when there was an intention to harm. Because Als are not likely to be held morally
responsible or accountable for having the intention to harm (Voiklis et al., 2016), negative
affective reactions might be less likely to occur (van der Woerdt & Haselager, 2019).

Concerning differences in trust reactions between human and Al decision agents,
empirical studies show that Al decision agents are less likely to be attributed with an
intention to harm (or benefit) someone (Voiklis et al., 2016; Xie et al., 2019). Therefore,
following social exchange theory (Blau, 1964), people will be unlikely to feel the need to

reciprocate towards this decision agent.
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Concerning identification with the group, research on group membership is
ambiguous. Some studies indicate that robots can be perceived as legitimate group
members and in-group robots are evaluated more positively than out-group robots
(Héring et al., 2014; Kuchenbrandt et al., 2013). Therefore, reactions of pride about a
just decision of an in-group robot and identification with this group might be possible.
However, research has also shown that participants are more likely to identify with
the group in interactions with human partners than in interactions with artificial
partners (Pena et al., 2019). Therefore, we assume that the perception of identification
with the group differs between human and Al decision agents. Hence, our first

hypothesis states:

Hypothesis 1: The type of decision agent moderates the mediation of
procedural justice effects on employee attitudes and behavior (i.e. job
satisfaction, commitment, OCB, CWB). With a human decision agent, the
indirect effects of procedural justice on attitudes and behavior through a)
negative affect, b) trust, and c) identification is stronger than with an Al

decision agent.

The above described combination of fairness theory and attributional theory suggests
that judgements of responsibility are the underlying mechanism responsible for differences
between human and Al decision agents. The concept of judgements of responsibility can be
subdivided into intentionality and controllability: Attributions of responsibility are made
when the decision agent had a clear intention to make this particular decision and had control

over it (Weiner, 1995, 2006).
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Al decision agents are less likely to be held morally responsible or accountable, or
perceived as having an intention (Malle et al., 2015; Obhi & Hall, 2011). Furthermore, agents
perceived as more in control and as having more intention foster (for example) trust in the
agent or a less negative affect (van der Woerdt & Haselager, 2017; Xie et al., 2019). To
empirically test intentionality and controllability as an underlying mechanism for differences

between human and Al decision agents, we propose the following hypotheses:

Hypothesis 2: Intentionality moderates the mediation of procedural justice
effects on employee attitudes and behavior (i.e. job satisfaction, commitment,
OCB, CWB). The higher the perceived intentionality of the decision agent, the
stronger are the indirect effects of procedural justice on attitudes and behavior

through a) negative affect, b) trust, and c) identification.

Hypothesis 3: Controllability moderates the mediation of procedural justice
effects on employee attitudes and behavior (i.e. job satisfaction, commitment,
OCB, CWB). The higher the perceived control of the decision agent over the
decision, the stronger are the indirect effects of procedural justice on attitudes

and behavior through a) negative affect, b) trust, and c) identification.

The Present Studies

We approached these hypotheses in two consecutive studies. In Study 1, we
investigated the research question and the first hypothesis. We had two aims in Study 2: first,
we strived to replicate, and thus strengthen, our main findings from Study 1; and second, we
extended the first study by investigating Hypotheses 2 and 3 on judgements of responsibility

to investigate the underlying reasons for any differences between the decision agents.
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Study 1

In the first study, we tested whether the type of decision agents (human vs Al decision
agents) influence how procedural justice effects are mediated. In addition, we compared
mediator strength and specificity concerning the effects of procedural justice on attitudinal
and behavioral outcomes. We manipulated procedural justice and type of decision agent, and
we measured job satisfaction, commitment, OCB, and CWB as dependent variables. Positive
and negative affect, trust, and identification were investigated as mediators.

Method
Participants and Design

This study was conducted in Germany in 2018. The target population was restricted to
employees, recruited from diverse industries through social media. N = 248 finished the
online experimental vignette study. We had to exclude 19 participants from the sample
because they indicated that they were not employed. The final sample consisted of 229
employees (55.5 % female, 2.2 % unknown; Mage = 32.04, SDage = 11.30, minage = 19, maxage
= 65). The participants worked an average 34.84 hours per week (SD = 11.61, min = 4, max =
70) and had at least half a year of work experience (M = 10.38, SD = 11.85, max = 52).

Using the experimental vignette methodology, we applied a 2 (fair/unfair) x 3
(human/AI: humanoid robot/Al: machine-like robot) factors between-subjects design. Our
vignettes portray hypothetical situations with the aim of manipulating different levels of
independent variables. Compared to laboratory experiments, which face the dilemma of
sacrificing external for internal validity (Scandura & Williams, 2000), experimental vignettes
can enhance internal and external validity simultaneously (Aguinis & Bradley, 2014).
Authentic scenarios can be presented to further raise experimental realism, including textual
and visual material. Furthermore, experimental vignettes are widely used in organizational

justice research (see e.g., Trinkner et al., 2019; Uhde et al., 2020).
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Procedure

After reading an informed consent page, the participants were randomly assigned to
one of six hypothetical vignettes and asked to read the text thoroughly while imagining
themselves in the described situation. Afterwards, the participants indicated the likelihood of
engaging in several behaviors or experiencing several sentiments following the imagined
situation. All data was obtained online and was fully anonymous. The study was approved by
a university’s ethics committee (no. 2017-055W).

The six vignettes described an everyday situation of an employee working in a
manufacturing team in an automotive company. The decision agent was manipulated as either
a human or an Al decision agent, the latter in two robotic variations. The vignettes described
that either a human team leader, a humanoid robot (named Pepper), or a machine-like robot
(named PX3000) is responsible for the team’s organization. This included a decision about
the scheduling and allocation of tasks, which was described in more detail. The manipulation
was extended by a picture showing two employees in interaction with the respective decision
agent. Procedural justice was manipulated by varying the dimensions voice, consistency, bias
suppression, correctability, and accuracy in the decision process. The manipulation is based
on other vignette studies in organizational justice research (Cornelis et al., 2011; Scott &
Colquitt, 2007). Given that recent studies showed gender effects in justice evaluations (Caleo,
2016), we presented either a male or female team leader to each half of the human agent
group, both in the vignette text and picture. The original German vignettes, an English
translation, and the pictures we used can be found in Figures A1, A2, and A3 in the appendix.
Measures

Instructions, items, and answer scales have been slightly adjusted to address the
decision agent in the aforementioned imaginative situation and to instruct participants not to

rate their actual job, but to vividly imagine and rate the described situation. If not stated
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otherwise, we used a five-point answer scale ranging from 1 (very unlikely) to 5 (very likely).
For those instruments where no German translations existed, we translated the items
ourselves using the collaborative and iterative translation technique (Douglas & Craig, 2007).

For the manipulation check, procedural justice was tested with seven items of the
corresponding subscale of the German version of Colquitt’s (2001) scale (Maier et al., 2007),
using a five-point answer scale ranging from 1 (not at all) to 5 (entirely). A sample item is:
“Have those procedures been applied consistently?”” The human likeness of the decision
agent was tested with five items of a semantic differential scale for anthropomorphism, the
amount of attributed human likeness (Bartneck et al., 2009). A sample differential ranges
from 1 (fake) to 5 (natural).

Concerning mediators, affect was measured with 10 positive and 10 negative affect
descriptions from the German version of the Positive and Negative Affect Schedule (Krohne
et al., 1996); for example, “interested” was used for positive and “angry” was used for
negative affect. Identification with the work group was measured using five items from a
German adaption of the Organizational Commitment Scale (Felfe & Franke, 2012). A sample
item is “I am proud to be part of this work group.” Trust in the decision agent, was measured
with a nine-item subscale from the German Workplace Trust Surveys (Lehmann-Willenbrock
& Kauffeld, 2010). A sample item is “The decision agent acts as he/she had promised to act.”

Concerning the outcomes, job satisfaction was measured using six items from the
German job description inventory (Neuberger & Allerbeck, 1978). The participants answered
on a seven-point Kunin scale ranging from 1 (very dissatisfied) to 7 (very satisfied). A sample
item is “How satisfied are you with your colleagues?” Commitment was measured with the
German nine-item version of the Organizational Commitment Questionnaire (Maier &
Woschée, 2002; Porter & Smith, 1970). A sample item is “I am proud to say that I belong to

this company.” OCB was measured with 20 items of the corresponding scale of the German
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FELA-S (Staufenbiel & Hartz, 2000). A sample item is: “I take the initiative to save the
company from possible problems.” CWB was measured with the nine-item scale from
Robinson and O'Leary-Kelly (1998). A sample item is: “I would work badly, incorrectly, or
slowly on purpose.”
Statistical Approach

For manipulation checks and hypothesis test, we conducted regression analyses using
PROCESS version 3.4 for SPSS (Hayes, 2018) with 95% bias-corrected bootstrap confidence
intervals and 10,000 bootstrap samples. We used Model 1 for the manipulation checks,
Model 4 for the parallel mediation models, and a custom model for the moderated mediation
models (the syntax obtained from the corresponding author).
Results
Preliminary Analyses

To check the manipulation, we conducted regression analyses with procedural justice
and type of decision agent as predictors, and perceived procedural justice and
anthropomorphism as outcomes. The analyses for perceived procedural justice (R* = .54)
showed significant effects of the procedural justice manipulation (B = .70, SE = .05, p <
.001), and an unexpected significant interaction (B = .24, SE = .09, p = .010). Participants in
the unfair condition indicated less procedural justice (M = 1.89, SD = .68) than participants in
the fair condition (M= 3.37, SD = .73). The analyses for anthropomorphism of the decision
agent (R? = .35) showed significant differences between human and Al decision agents (B =
.72, SE = .10, p <.001), but not between the robotic variations of the Al decision agent (B = -
.02, SE = .14, p = .872). Participants in the human condition indicated more
anthropomorphism (M = 3.05, SD = .86) than participants in the Al conditions (humanoid M

=2.32, 8D = .81, machine-like M= 2.34, SD = .92). There was an unexpected significant
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effect of the procedural justice manipulation on anthropomorphism (B = .34, SE = .05, p <
.001), as well as a significant interaction (B = .30, SE = .10, p =.003).
Descriptive Statistics

Table 1 shows the distribution of participants, and the means and standard deviations
for mediators and outcomes in the experimental groups. Table 2 shows the reliabilities and

intercorrelations of all measured variables.

Mediation of Procedural Justice Effects

We conducted regression analyses for parallel mediation models. The results showed
significant parallel mediation models for job satisfaction (R?=.72, p <.001), commitment (R?
=.64, p <.001), OCB (R?= .28, p <.001), and CWB (R?= .09, p = .001).

The total and specific indirect effects (Table 3) showed which mediators transmitted
the effects of procedural justice on the outcomes. A confidence interval of the indirect effect
that does not include zero denotes significance. The effect of procedural justice on job
satisfaction was significantly mediated by all four mediators. The effect on commitment was
significantly mediated by positive affect, trust, and identification, but not by negative affect.
The effect on OCB was significantly mediated by negative affect and identification. The

effect on CWB was only significantly mediated by negative affect.

To compare the indirect effects of the four mediators for each outcome and to answer
our research question, we examined contrasts (i.e., differences between absolute values of
two indirect effects: Hayes, 2018) and compared significant mediators. A confidence interval
that does not include zero shows that the contrast (C = |a;b;|-|a;bj|) is significantly different
from zero. For job satisfaction, trust was the strongest mediator; with significantly different

indirect effects compared to negative affect (C =-.30, CI = [-.43, -.17]), positive affect (C = -
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32, CI =[-.45, -.20]), and identification (C = .29, CI =[.16, .41]). For commitment, indirect
effects through trust were significantly higher than those through positive affect (C =-.09, CI
=[-.17, -.003]), while identification did not differ from trust or positive affect. For OCB, the
contrasts did not show any significant differences between significant mediators. For CWB,
the only significant mediator was negative affect.
Moderated Mediation of Procedural Justice Effects

To test the moderation hypothesis, we conducted regression analyses for conditional
indirect effects. In Hypothesis 1, we predicted that the type of decision agent moderates the
indirect effect of procedural justice on employee attitudes and behavior through a) negative
affect, b) trust, and c) identification. The comparisons showed that only the indirect effect
through trust significantly differed between human and Al decision agents (for job
satisfaction: B = .30, 95% CI =[.16, .46], and for commitment: B = .12, CI = [.05, .20];
indirect effects as well as all pairwise comparisons for the moderator groups can be found in
Tables 4 and 5. The relationship between procedural justice and trust was weaker when Als

make the decision compared to humans. This confirms Hip, yet cannot confirm Hi, and Hie.

Discussion

In this first of the two experiments, we could show that the strength of mediators is
specific for certain procedural justice effects on attitudes and behaviors. With regard to
effects on satisfaction, trust was the strongest mediator. With regard to commitment, trust
was a stronger mediator than positive affect, yet indirect effects through identification were
similarly high than those through trust. With regard to OCB, the two significant mediators
(negative affect and identification) did not differ in strength. With regard to CWB, the only
significant mediator was negative affect, and therefore was clearly the strongest mediator. In

summary, the results show that trust was the best explaining mechanism for the effects of
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procedural justice on attitudes. With regard to effects on behaviors, negative affect was most
influential.

Concerning the hypothesis on differences between human and Al decision agents, the
results show differences concerning indirect effects through trust but not through
identification or negative affect. In line with our assumptions, employees seem to have more
difficulties trusting in Al decision agents than in human decision agents, even when fair
decisions are made. Contrary to our assumptions, employees might identify with a group
where an Al makes decisions in the same way as with a group where a human makes the
decision. In addition, the perception of unfair procedures leads to negative affective reactions,
whether the agent is human or Al. Because these results were surprising, we decided to
conduct a second study. In this second study, we additionally examined whether judgements
of responsibility could explain the differences between humans and Al as decision agents.

Study 2

In the second study, we aimed to replicate the main results from the first study.
Consequently, we manipulated procedural justice and type of decision agent; we measured
job satisfaction, commitment, OCB, and CWB as dependent variables; and we measured
affect, trust, and identification as mediators. To extend the results from Study 1 and to find
explanations for surprising results, we tested whether the two dimensions of judgements of
responsibility (i.e., intentionality and controllability) moderated the indirect effects of
procedural justice on the outcomes.

Method
Participants

The study was conducted in Germany in 2019. Target participants were employees, as

in Study 1, recruited through social media. 145 participants finished this study. However, 13

participants had to be excluded because they indicated that they were not employed. The final
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sample consisted of 132 employees (55.3 % female; Mage = 27.76, SDage = 7.21, minage = 18,
maxage = 56). The participants worked an average 35.15 hours per week (SD = 11.81, min =8,
max = 60) and had at least four months of work experience (M = 5.35, SD = 6.02, max = 38).
Design, Procedure, and Measures

The second study was designed and conducted in the same way as Study 1. We used
the same procedure, vignettes, and measures, with the exception of adding measures for the
dimensions of judgements of responsibility (approved by a university’s ethics committee,
approval no. 2019-090). We measured intentionality and controllability with two and four
items, which we adapted from the corresponding subscales from (Wickens et al., 2011).
Because no German translations are available, we translated the items ourselves; following
Douglas and Craig (2007). Sample items are “The decision agent intended this decision.”,
and “The decision was not controllable for the decision agent.”
Results
Preliminary Analyses

The manipulation check for perceived procedural justice (R? =.52) showed significant
effects of the procedural justice manipulation (B = .71, SE = .06, p < .001). Participants in the
unfair condition indicated less procedural justice (M =2.11, SD=.71) than participants in the
fair condition (M= 3.53, SD = .70). The analyses for perceived anthropomorphism of the
decision agent (R* = .41) showed significant differences between human and Al (B = 1.13, SE
= .14, p <.001), but not between robotic variations. Participants in the human condition
indicated more anthropomorphism (M = 3.34, SD = 0.93) than participants in the Al
conditions (humanoid M= 2.27, SD = .78, machine-like M= 2.10, SD = .60). There was a
significant effect of the procedural justice manipulation on anthropomorphism (B = .23, SE =

.06, p =.001), as well as a significant interaction (B = .40, SE = .14, p = .005).
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As a pretest for Hypotheses 2 and 3, we conducted regression analyses with contrasts
to test whether intentionality and controllability differed between decision agents. Both
intentionality (B = .18, SE = .06, p = .002), and controllability (B = .26, SE = .06, p = .003)
differ significantly depending on human or Al decision agents, but not between robots
(intentionality: B = .10, SE = .09, p = .309; controllability: B = .05, SE = .09, p = .627).
Descriptive Statistics

Tables 1 and 2 show the distribution of participants, means, and standard deviations,
reliabilities and correlations of all measured variables. Most values are comparable to Study
1, only the correlations with CWB are slightly higher in Study 2.

Mediation of Procedural Justice Effects

The results for the parallel mediation models could be replicated (job satisfaction: R?
=.69, p <.001; commitment: R?= .70, p <.001; OCB: R?= .23, p <.001; CWB: R?= 21,p <
.001). The results of the specific indirect effects (Table 3) could generally be replicated with
the exception of the indirect effects for job satisfaction and OCB through identification.

The results of the contrasts to compare indirect effects of the four mediators for each
outcome could partially be replicated. For job satisfaction and trust as mediator, we could
replicate the findings from Study 1 for positive affect (C =-.25, CI =[-.47, -.01]) and
identification (C = .29, CI = [.09, .49]). However, the comparison with negative affect was
not significant. For commitment, we could not replicate the significant difference between
trust and positive affect. The results for OCB and CWB could be replicated.

Moderated Mediation of Procedural Justice Effects

We could replicate the findings from Study 1 for the effects on job satisfaction (.17,
CI=[.03, .35]), and for commitment (.11, CI =[.02, .23]) through trust. The difference test
for the moderation of the indirect effect through identification was also significant (for

commitment: .12, CI =[.02, .27]). This confirms Hi, and Hi¢, but we cannot yet confirm Hia.
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Indirect effects and all pairwise comparisons for the moderator groups can be found in Tables

6 and 7.

In Hypotheses 2 and 3, we predicted that intentionality and controllability moderate
the mediation of procedural justice effects on employee attitudes and behavior, through
negative affect, trust, and identification. To test these hypotheses, we conducted a regression
analysis for conditional indirect effects for each outcome (Tables 8 and 9) and we interpreted
the difference tests of the indirect effects (Table 10).

For intentionality, there were significant differences for all significant indirect effects,
which confirms Hz,, Hob, and Hac. The conditional effects of procedural justice on the
mediators were higher for high levels of perceived intentionality than for lower levels, for
negative affect, for trust, and for identification (see Table 8).

For controllability, there were significant differences for all significant indirect effects
through negative affect but not through trust and identification, which confirms H3z. but
cannot confirm Hsp, and H3c. The conditional effects were higher for high levels of perceived
controllability than for lower levels, for negative affect, trust, and for identification (see

Table 9).

Discussion

In general, we were able to replicate the results from Study 1, with three exceptions.
First, we could not replicate identification as a mediator of procedural justice effects on job
satisfaction and OCB. Nevertheless, given that both experiments showed that other mediators
were stronger than identification (trust and positive affect for attitudes and negative affect for
behaviors), the overall indication stays the same. Second, differences between strength of

trust and positive affect for commitment and trust and negative affect for job satisfaction
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could not be replicated. However, looking at the general picture, trust seems to be a highly
important mediator for effects on attitudes. Finally, in addition to the significant differences
between decision agents for the mediator trust in Study 1, we were also able to show
differences for identification.

The additional investigation of the two dimensions of judgements of responsibility
showed that intentionality moderated the indirect effects of procedural justice through all
three assumed mediators. Controllability only moderated the indirect effects of procedural
justice through negative affect. These results show that judgements of responsibility,
especially intentionality, can be confirmed as one of the mechanisms that are responsible for
differences between human and Al as decision agents.

General Discussion

In this two-experiment study, our aim was to examine mediating mechanisms of
procedural justice effects in the context of Al and human decision agents. More specifically,
we investigated differences between decision agents (human vs. Al) concerning justice
effects and mediating mechanisms as well as differences in strength and specificity of
mediators from prominent justice theories. In addition, we investigated judgements of
responsibility as one possible explaining characteristic that might lead to differences between
decision agents.

Both experiments showed that the effects of procedural justice on attitudes and
behavior are explained by specific mediators. Overall, for attitudes, trust was the strongest
mediator; whereas for behaviors, negative affect was the strongest mediator. Concerning
differences between human and Al decision agents, trust is a weaker mediator for Al decision
agents; whereas no differences occurred for negative affect as mediator. Our experiments
yielded ambiguous results for identification because Study 2 confirmed differences while

Study 1 did not. Finally, we could confirm the intentionality and controllability of a decision
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as underlying mechanisms for differences between human and Al decision agents. The
employees perceive Als as less intentional and in control of decisions. Therefore, effects of
procedural justice on negative affect, identification, and trust are less pronounced.
Theoretical Implications

Our study shows that decision agents are an important factor for studying justice
effects, which have not received enough attention. Our experiments show that it is not only
important if the decision is fair but it is also relevant who made the decision. However,
justice theories do not yet account for this in a sufficient manner. Researching the source of
justice is underrepresented in empirical studies and theories do not incorporate characteristics
of a decision agent that might be responsible for differences in how justice works (Rupp et
al., 2014). In the present study, we investigated intentionality and controllability in a first
attempt to find characteristics that explain differences between agents. Our results show that
it is particularly important for a decision agent to be perceived as having made a decision
intentionally. However, because this only partially explained the differences between human
and Al decision agents, there are likely to be other characteristics of Al decision agents that
can cause or compensate differences in how justice works.

Most justice theories propose explanations for justice effects on behaviors; for
example, exchange behavior such as OCB in social exchange theory (Blau, 1964) or
cooperation in the group engagement model (Tyler & Blader, 2003). However, they often
simply assume that the same also holds true for effects on attitudes. Our results indicate that,
depending on the outcome in question, mediators from different justice theories explain the
effects of procedural justice and that a much more differentiated investigation of mediators
and outcomes is needed. Consequently, future justice research needs not only to finally make

an effort to compare and combine different theoretical approaches, as previous meta-analyses
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already demanded years ago (Colquitt et al., 2013), but it also needs more empirical and
meta-analytical studies to investigate specific direct and indirect effects on attitudes.
Practical Implications

The results of the present study provide important information for organizations that
aim to implement Al for decision making and for system designers who want to design
accepted Als. Organizations should make sure that any decision is made through just
procedures, that are communicated via organizational policies and culture, and that decision
agents (i.e., Als just as humans) are trained or designed to decide in a just manner (Skarlicki
& Latham, 2013; Whitman et al., 2012). In addition, communication of decision procedures
has to clearly expose the responsibility for a decision. Our study showed that it is especially
important for the decision agent to convey an impression of purposefully intending a
decision. To achieve this, the communication of decisions needs to transparently and clearly
describe how, why, and by whom the decision was made. Therefore, organizational
representatives should carefully consider how decision procedures and communication are
designed, especially before deciding which Al to implement as a decision agent.

System designers have to factor in justice rules early in the Al design process because
implementing just procedures into Al decision making goes beyond the mere implementation
of text modules to communicate a decision. Consequently, system designers need to find new
ways to be able to consider employee opinions and preferences, and make sure that the
decisions are unbiased, correctable, accurate, consistent, and explainable (Toniges et al.,
2017). The need to design Als that are perceived as having intent and control over the
decision is an even more complex endeavor because research that investigates the factors that
foster the attribution of intent and responsibility is rare. A possible explanation might be the
attributed competence of the decision agent. Al decision agents might not be perceived as

competent enough to make a certain decision (in the sense of professional, social, and moral
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competence) (Bartneck et al., 2009; Malle, 2016; Scheunemann et al., 2020). van der Woerdt
and Haselager (2017), for example, showed that a perceived lack of ability of a robot reduced
feelings of disappointment and blame towards it.

Limitations and Directions for Further Research

Experimental research is often criticized as lacking external validity, which ultimately
compromises the generalizability of the results (Scandura & Williams, 2000). However, to
investigate causal relationships and rule out alternative explanations, experimental research is
essential. Therefore, we chose to use an experimental vignette methodology, which offers a
unique way to retain experimental benefits while at the same time maximizing realism and
external validity (Aguinis & Bradley, 2014). To provide further realism, we applied
thoroughly designed vignettes that incorporated visual material, and which described vivid
and detailed situations. We also chose a context that is likely to be part of any employee’s life
(i.e., a weekly routine meeting) and we only included employees, who are likely to have
experienced such a situation. Nevertheless, more extensive research is needed to investigate
real interactions over a longer time period in longitudinal field studies or Wizard-of-Oz
experiments (see e.g., Dahlbéck et al., 1993; Riek, 2012), which will be able to go beyond a
first impression.

A second limitation of our study is that there may be a potential common method bias
because self-report measures were used to assess the majority of variables (Podsakoff et al.,
2003). However, this cannot be applied to the investigated main and moderator effects
because we experimentally manipulated the independent variables. Regarding the mediator
effects and the moderation effect of judgements of responsibility, the experimental vignette
methodology circumvented the use of different sources of information. Even though different
sources are usually recommended to counter common method bias (Podsakoff et al., 2012),

this method is not applicable when all questions concern the employees’ perceptions in a
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hypothetical situation. In cases where the targeted information are perceptions rather than
objective data, self-report measures are seen as appropriate (Conway & Lance, 2010).

Another promising direction for further research might be to examine the other justice
dimensions (e.g., informational justice). Given that one of the major challenges in Al
development is the explainability of decisions (Barredo Arrieta et al., 2020), informational
justice might be hard to achieve (Toniges et al., 2017) and differences between decision
agents might be more salient. Finally, to strengthen generalizability across different situations
and recipients, other decision contexts should be explored (e.g., robotics in care, where both
care takers and patients are decision recipients; or Al in service, where customers are
recipients).
Conclusion

This study is one of the first to provide results that make the direct comparison of
strength and specificity of mediators of procedural justice effects possible and which
examines the context of Al decision agents in organizations. Our results show that a
differentiated view on mediating mechanisms of procedural justice effects is needed. They
also confirm that judgements of responsibility are an important factor to explain how and
when procedural justice works. In particular, the perception of the intentionality of the
decision agent is needed if procedural justice is to unfold its full benefits for positive
employee attitudes and behavior. When researchers, practitioners, and Al designers have
justice at the back of their mind, the emergence of Al as a decision agent might deliver a

much more positive future than one might at first imagine.
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Appendix A

Figure Al

Original Vignettes Describing the Hypothetical Situation Used for the Manipulation

Im Nachfolgenden finden Sie die Beschreibung einer Situation, wie sie im Berufsalltag
auftreten kann, Bitte lesen Sie diese aufmerksam durch und stellen Sie sich detailliert vor,
diese Situation selbst zu erleben.

Als Mitarbeiter bzw. Mitarbeiterin in dem Unternehmen Car-Solutions, einem
Produktionsunternehmen in der Automobilindustrie, sind Sie in einem Team im
Fertigungsabschnitt ,Leuchtanlage® unter anderem flr die Montage der Scheinwerfer
zustandig. Dieses Team ist ein gemischtes Team bestehend aus |hnen, drei weiteren
Mitarbeitenden, einem Teamleiter, dem Roboter Pepper und dem Roboter PX3000.

Fur die Organisation lhres Teams ist der der Teamleiter (die Teamleiterin cder Roboter
Pepper oder Roboter PX3000) verantwortlich, Dies beinhaltet die Entscheidung Uber die
Planung von Reihenfolge und Verteilung der Arbeitsauftrage. Bei dieser Entscheidung ist
der der Teamleiter (die Teamleiterin oder Roboter Pepper oder Roboter PX3000) also
der Entscheidungstrager.

-Foto-

Es ist Freitagmorgen und Sie sind gerade, gemeinsam mit den vier weiteren
Mitarbeitenden lhres Teams, bei der Ublichen Teambesprechung.

Vor zwei Wochen teilte Ihnen der der Teamleiter (die Teamleiterin oder Roboter Pepper
oder Roboter PX3000) mit, dass der Arbeitsprozess (aufgrund der Umstellung auf eine
effizientere LED-Technik der Scheinwerfer) neu strukturiert wird. Diese Anderungen treten
ab der nachsten Woche in Kraft und haben Auswirkungen auf lhre Arbeit, d.h. Sie sind
direkt betroffen.

Im Vorfeld der Entscheidung uUber diese neue Aufgabenverteilung bezog der der
Teamleiter (die Teamleiterin cder Roboter Pepper oder Roboter PX3000} lhre
Praferenzen in der Aufgabenverteilung und lhre Meinung mit ein (nicht mit ein) und hat die
Entscheidung somit unter Einbeziehung des Teams gefdllt (hat die Entscheidung also allein
gefallt). Fir das Vorgehen bei einer Neuverteilung von Aufgaben gibt es standardisierte
und objektive Unternehmensrichtlinien, die besagen, dass die Argumente aller
Teammitglieder bei der Entscheidung angehoért werden und die Ergebnisse einiger (im
Vorfeld durchgefuhrter) Tests besonnen und akkurat einbezogen werden mussen. Sie
wissen, dass der der Teamleiter (die Teamleiterin oder Roboter Pepper oder Roboter
PX3000) diese Richtlinien volistdndig befolgt hat (nicht vollstandig befolgt hat). Der der
Teamleiter (die Teamleiterin oder Roboter Pepper oder Roboter PX3000) nahm die
Verteilung der Aufgaben so vor, dass kein Mitarbeiter fdr eine bestimmte Aufgabe bevorzugt
ausgewdhlt wurde (bevorzugte bestimmte Personen bei der Aufgabenverteilung, sodass
keine Gleichberechtigung bestand). Insgesamt erfolgte die Entscheidung nach demselben
Vorgehen, wie bei vergangenen dhnlichen Situationen (im Vergleich zu vergangenen
éhnlichen Situationen scheinbar willkrlich). Nach einem Testdurchlauf gab es in der
heutigen Teambesprechung die Mdglichkeit (keine Mdglichkeit) Anderungs- und
Korrekturvorschlage zu machen bzw. sich zu melden, wenn Sie nicht mit der Entscheidung
einverstanden sind.

Note: The manipulation of the type of decision agent is printed in bold, the manipulation of
procedural justice is printed in italics. Human and fair condition are displayed in the main

text, all other conditions are displayed in parentheses.



Figure A2

Translation of Vignettes Describing the Hypothetical Situation Used for the Manipulation
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In the following, you will find a description of a situation that could occur in your everyday
working life. Please be attentive while reading and imagine in detail experiencing this
situation yourself,

Car-Solutions is a production company in the car industry. As an employee of the
company, you are a member of the “lighting system" team, which is responsible for the
assembly of headlights. This is a mixed team, consisting of yourself, three other
employees, a team leader, the robot Pepper, and the robot PX3000.

The team leader (the robot Pepper or the robot PX3000} is responsible for the team’s
organization. This includes the decision on planning and scheduling of jobs. Hence, the
team leader (the robot Pepper or the robot PX3000} makes this decision.

-picture-
Itis Friday morning. You and the other four team members are at the usual team meeting.

Two weeks ago, the team leader (the robot Pepper or the robot PX3000) informed you
that the work process will be restructured because of the conversion to a more efficient
LED technology for the headlights. These changes become effective next week. They
have an impact on your work and they concern you directly.

Before making the decision, the team leader (the robot Pepper or the robot PX3000) did
{did not) factor in your preferences and opinions concerning the task allocation and
therefore made the decision along with the team (made the decision alone). Standardized
and objective organizational guidelines are available for decisions about the reallocation
of tasks. The guidelines state that the arguments of all of the team members have to be
heard, and the results of some tests have to be included considerately and accurately. You
know that the team leader (the robot Pepper or the robot PX3000) entirely followed these
guidelines (did not entirely follow these guidelines). The team leader (the robot Pepper or
the robot PX3000) made the atlocation of tasks in such a way that no employee was favored
with a certain task (favored certain persons, resulting in an unequal allocation of further
tasks). The decision was made in the same way as in similar situations (was made rather
arbitrarily compared to similar situations). In a meeting after a trial phase. you had the
possibility thad no possibility) to suggest changes and corrections, or to report that you
disagree with the decision.

Note: The manipulation of the type of decision agent is printed in bold, the manipulation of

procedural justice is printed in italics. Human and fair condition are displayed in the main

text, all other conditions are displayed in parentheses.
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Figure A3

Pictures of the Robotic Decision Agent With Captions

Two team members in interaction Two team members in interaction
with the robot Pepper with the robot PX3000

Two team members in interaction Two team members in interaction
with the team leader with the team leader
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