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Abstract  
Robotic technologies are gaining popularity in various industries, and, by implication, 
academic research anticipates changes in occupations and work tasks, as well as in the labor 
market in general. In the future, human employees and robots will increasingly work side by 
side as coworkers. Despite growing interest, little is known about human employees’ 
experiences of working with robots, and particularly, their emotions toward robots. However, 
research has shown that emotions – that is, affective responses – play an important role in the 
use and adoption of technologies. To address this research gap, we conducted a qualitative 
questionnaire examining the emotions experienced by employees working with robots and the 
antecedents of those emotions. We found seven affective cues (i.e., triggers of emotions) 
related to robots that employees responded to with various affective responses: robot as a 
technological advancement, technical errors and restrictions, robot’s autonomy, robot user’s 
self-efficacy, emotional connection with a robot, decrease in human–human interaction, and 
fear of losing jobs. The findings of our study provide insights into employees’ experiences and 
help organizations smoothen the collaboration between human employees and robots. 
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1. Introduction 

Millions of robots are already in use in various industries throughout the world, and they are 
becoming increasingly common [1]. Advancing vision and motion technologies, along with software 
programming are leading to more autonomous and adaptable robots that can work side by side with 
human employees [2].  Naturally, this development has implications for work. Although some 
researchers predict that robots may reduce low-skilled work and so-called routine work [3, 4] or 
decrease labor and wages in some industrial robot-intensive fields [5], the most significant changes are 
likely to occur in the contents of work [6, 4, 7]. Instead of mass unemployment, robots, and other related 
technologies are more likely to change occupations and individual work tasks in multiple fields [6, 8, 
9]. These changes will affect employer-employee relations and set new requirements for workers [3]. 
Most notably, robots in organizations are becoming active team members instead of just helping humans 
[3]. 

The definition of the term robot varies in different fields. Following [10, p. 377], we used the term 
to refer to “technology with both virtual- and physical-embodied actions.”  Typically, robots are 
movable machines with sensors, tools, and some degree of autonomy, and are capable of executing 
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programmed tasks. The most common are industrial robots used in the automotive and electronics 
industries, but service robots used in the service industry, such as delivery robots, are becoming more 
common [1]. As such, robotic technologies are part of technological transformation of automated, partly 
autonomous, connected, and intelligent production processes that are often referred to as the “Fourth 
Industrial Revolution” or “Industry 4.0” [11]. 

In this article, the experiences of employees working with robots are explored through the lens of 
emotions. Emotions can affect employees’ job performance and job satisfaction [12] and change 
readiness [13]. Furthermore, Stein et al. [14 p. 2, 15] argued that studying emotions may produce a 
needed “more nuanced understanding” of IT use. Previous studies in information systems (IS) have 
explored the role of emotions in, for example, new IT implementation processes [16], in initial use of 
IT and how emotions affect usage intentions [17, 18], and in post-adoption use behavior [14, 15, 19]. 
Apart from these studies, our research draws on a socio-cultural understanding of emotions [see, e.g., 
20, 21, 22]: despite their physio-biological elements, the representation and meaning-making of 
emotions is socially and culturally influenced. Therefore, rather than focusing on an individual’s 
specific feelings or emotional states in a psychological sense, we are interested in the meanings 
individuals give to emotions [see, e.g., 23]. In the research literature, the terms emotion and affective 
response are often used as synonyms [15], and we followed this approach in this study. In addition, we 
adopted the term affective cue to refer to the characteristics, aspects, or elements of an object or event 
evoking affective responses [24]. That is, affective cues are antecedents, triggers, or causes of affective 
responses. 

Despite the growing interest in robots in both literature and practice, research on employees’ 
affective responses to robots is limited. As robots become integrated into multiple levels of work and 
society, studies on emotions triggered by robots are needed to develop more seamless human-robot 
interactions [25], and to understand the needs of employees working with robots. Furthermore, studying 
the triggering of positive emotions may help turn resisters of robots into supporters [26]. To address 
this gap, our study aims to answer the following research questions: 

1. What kinds of affective cues related to robots do employees identify as antecedents of positive 
and negative affective responses at work? 
2. How do employees respond to affective cues related to robots? 
To address the research questions, we conducted a qualitative questionnaire study of 208 participants 

working with robots. We examined elements of robots at work that trigger an array of positive and 
negative affective responses among employees. Our study contributes to the existing literature on 
affective responses to IT [e.g., 14, 15] by extending the research context to robots. It identifies specific 
elements of robots at work that evoke various affective responses among employees. Furthermore, the 
findings of our study have practical value for organizations that use or implement robots. 
 
 

2. Background 

 

2.1. Robots at work: Toward joint optimization between humans and robots 

 Different types of robots traditionally classified by their intended use, such as industrial robots, 
service robots, and social robots, are starting to converge as they become more autonomous and 
interactive. For example, in recent years, industrial robots have been physically separated from human 
employees, often for safety reasons. This is changing as robotic technology is advancing and so-called 
collaborative robots are becoming more common [27, 28]. A collaborative robot is one designed to 
undertake certain tasks at least partly autonomously, but in collaboration with or in the same work 
environment as humans [26, 27]. Besides industrial settings, collaborative robots or collaborative 
service robots are becoming more common in the service industry. Social robots, which are designed 
for interaction with humans or other robots, are evolving from toy-like curiosities to potential human 
replacements in the service industry. Therefore, categorizing robots is becoming more challenging and 

209



non-exclusive. As even industrial robots are increasingly freed from assembly lines or restricted areas 
in factory halls to work autonomously among human employees, organizations are facing new demands 
concerning, for example, workspaces and safety standards [29]. 

Apart from physical conditions, the implementation of robots changes psychosocial work conditions 
and affects people as well as organizations. Workforces need to adapt to new technology. Changes vary 
in different fields of industry, and in some fields, the transformation of work may be more striking. In 
manufacturing, the increasing use of robots may represent a natural continuum of automation since the 
Industrial Revolution [30], whereas in the service industry, work conditions may change more 
markedly. For example, in welfare services, robotic technologies carry great promises for solving 
various challenges in the field. However, prior research to date suggests that robots do not necessarily 
reduce healthcare workers’ overall workload but transform individual work tasks [31, 7]. 

Acceptance of robots and people’s willingness to work alongside them are essential for robot 
implementation. Similarly, the change readiness of organizations is a defining factor, especially in the 
fields where robots are yet to be used [32]. Acceptance of robots depends on whether they are perceived 
as a threat or as an opportunity for employees [13]. On an individual level, an employee’s characteristics 
and personal experiences in particular are associated with higher acceptance rates of robots [32]. A 
typical outcome of automation is the loss of employee autonomy, which might reduce the desirability 
of a given occupation. Similarly, the implementation of robots in the workplace and increasing 
automation may result in job insecurity, which may cause anxiety and resistance toward robots [33, 34]. 
On a positive note, robots may also increase both employee satisfaction and productivity [34] by, for 
example, reducing their physical workload and taking over unpleasant routine tasks. 

An ideal workplace utilizing robotic technologies would comprise joint optimization of social and 
technical systems, that is, of human employees and robots. In this context, joint optimization refers to 
the idea of combining differing competences of people and robots: human employees’ flexibility, 
intelligence, and socio-emotional capabilities with robots’ efficiency and physical strength [35]. This is 
achieved through successful human-robot interaction including communication, physical contact, and 
possibly social interactions composed of social, emotional, moral, or cognitive elements [36]. The 
relationships between social and technical elements  do not always need to be equal, but rather, involve 
varying dynamics [37]. Still, an understanding of human employees and robots as socio-technical 
relationships or joint optimization directs the attention of discussion to robots complementing and 
assisting human employees rather than replacing them. 

  

2.2. Affective responses, emotions, and IT at work 

To date, various studies in the IS field have examined the role of affective responses or emotions in 
IT use [e.g., 16, 15]. The research draws on psychology, but an understanding of the term emotion 
differs according to the applied academic literature. For example, so-called basic emotions theory 
approaches emotions as psychobiological, evolutionary, and universal, whereas appraisal theory 
considers emotions in a broader sense as processes [for a comparison, see 38]. The appraisal theory of 
emotions recognizes the physiological aspect of emotions but emphasizes the role of an evaluation of 
the subjective significance of a situation experienced. Consequently, emotions are seen as responses 
resulting from an individual’s situational assessment processes, in which the values, goals, and 
knowledge of an individual play an important part [39]. In the same vein, social and cultural 
understanding of emotions emphasizes emotions not only as mental states but also as meanings that 
subjects attach to certain emotions and their representations [e.g., 23, 20]. Furthermore, some 
researchers [see, e.g., 20, 40, 21] have adopted the term affect (or an affective response) when referring 
to a broader concept of a sensation; affects can be understood as involving emotions, moods, and 
feelings but also partly subconscious bodily sensations, emerging in relationships between entities 
affecting each other. The term affective cue has been used to describe elements, aspects or 
characteristics of an event or an object that evoke the affective responses [14, 15, 24]. 

Emotions play an important role in the use and adoption of technologies. Emotions experienced in 
the adoption phase of new IT affect its later use, either directly or indirectly [16]. According to Beaudry 
and Pinsonneault [16], positive emotions of excitement and happiness are related to more frequent use 
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of IT through task adaptation and seeking instrumental support, whereas negative emotions of anxiety 
have more complex repercussions depending on whether users perform psychological distancing or 
seek social support. 

Emotions are also important in the use of IT after its initial adoption. They affect intentions to use 
IT: positive emotions of satisfaction or happiness support intentions to continue its use [17, 16], whereas 
negative emotions such as anxiety affect the perceived ease of use and therefore decrease intentions to 
use [18, 16]. Emotions have a role in how use patterns emerge: users form evaluations of IT based on 
various material, social, and personal cues they respond to emotionally, with either uniform or mixed 
affective responses. Evaluations then lead to specific use patterns and coping strategies [14, 15]. 
Emotions experienced when using IT may affect a user’s continuing use behavior, even unconsciously 
[19]. Additionally, it has been found that emotions evoked by IT project control affect the controlees’ 
behavioral responses [41]. 

In computing, affective responses to robots and other artificial agents have been studied for decades 
[42] to develop human-mimicking software systems and artificial intelligence. However, few studies 
have investigated how human employees respond to robots in their actual work settings and how robots 
shape their work experiences. What we do know is that robots differ from other technologies with their 
physical embodiment and varying degrees of anthropomorphistic, that is, human-like, features and 
social interaction capabilities. As a result, affective responses to robots may resemble those to humans 
[10]. For example, van der Woerdt and Haselager [43] found that if a robot’s failure in a task seemed 
to be caused by its own lack of effort, people tended to ascribe the robot agency and responsibility and 
experience affective responses of disappointment. Additionally, a robot’s anthropomorphic features 
increase the ascriptions of agency and emotional capabilities, which evokes generally more positive 
attitudes toward them [44]. In the work context, You and Robert [10] noted that employees performed 
better and operated more efficiently when they were emotionally attached to robots they worked with. 

A literature review by Persson et al. [31] suggested that robots used in care settings may reduce 
caregivers’ emotional demands, such as stress, by monitoring patients and reducing the need for  
constant human presence. However, robots also evoked negative responses and increased emotional 
demands due to technical difficulties and low stability. Consequently, trust between an employee and a 
robot is important for robot acceptance and efficient teamwork [45]. 
 
 

3. Methods 

 

3.1. Data collection 

The usage and experience of robots at work is not yet common, and prior research on robots in the 
work context has been primarily based on perceptions and expectations of robots rather than on 
empirical data of actual use experiences [see, e.g., 26]. Therefore, we decided to target a wide online 
audience in order to reach actual robot users. The population of our research consisted of a database of 
participants in Amazon Mechanical Turk (MTurk), an online platform where registered users are able 
to participate in various tasks, such as surveys, for reasonable rewards. Within MTurk, we targeted 
participants who were located in the United States because the MTurk U.S. population has been found 
to be comparable with other online and offline research settings [46].  This approach enabled us to reach 
a nationwide audience of potential robot users efficiently. 

In MTurk, we conducted a questionnaire of open-ended questions complemented by close-ended 
questions for background information, such as age, gender, nationality, and questions of education and 
employment. The questionnaire targeted employees who had worked with physical robots, either using 
or working next to them (more than tried/trialed). With the term physical robot, we refer to any robot 
technology with a physical embodiment (excluding, e.g., software robots and chatbots). We conducted 
a pre-test and a pilot study in December 2021, which helped us to evaluate the questions asked and 
make minor wording changes. The pilot study was included in the final dataset. The rest of the final 
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dataset was collected between January and March 2022. Besides the location, several criteria typically 
used in MTurk [46] were applied for assuring data quality: the number of respondents’ approved HITs 
was set to 1000–5000, the HIT approval rate was set to 95–99%, and we used an attention check 
question. We excluded answers that, for example, clearly did not answer the questions asked, had text 
copied from the internet, or seemed like other kinds of spam. The attention check question helped in 
identifying these answers, although it was never the only criterion used for exclusion. The respondents 
were rewarded with 2.90 U.S. dollars, the expected time of answering the questionnaire being 15–20 
minutes. The final dataset consisted of 208 respondents who had worked with physical robots. 

The respondents’ average age was 40 years. Of the respondents, 60% were male and 38% were 
female, while 2% chose not to answer. Respondents represented various industries, the most commonly 
mentioned of which were manufacturing, ICT, finance and banking, healthcare and medical sector, and 
retail. Accordingly, the respondents had worked with various kinds of robots, including robotic arms in 
industrial settings, delivery robots, cleaning robots, and service robots greeting customers in hotels or 
malls. 

As pointed out by Hökkä et al. [47], research on emotions in organizational settings tends to 
emphasize negative emotions and even ignore positive ones. Therefore, we decided to group the 
questions into two distinct categories – positive and negative emotions – as this allowed us to examine 
also positive emotional experiences in more detail. The open-ended questions were: 

1. What kinds of positive emotions have you experienced when working with a physical robot? 
2. What especially has caused positive emotions when working with a physical robot? 
3. What kinds of negative emotions have you experienced when working with a physical 

robot? 
4. What especially has caused negative emotions when working with a physical robot?  

Participants’ answers to questions ranged from 11 to 320 words. The questionnaire also contained 
questions concerning other technologies, but they were not considered in this article. 

 

3.2. Data analysis 

The analysis was conducted using qualitative content analysis, following the guidelines by Lune and 
Berg [48]. After inductive coding and categorization, themes and relationships in the data were 
identified and examined, and they were compared to previous research. In other words, the analysis 
started with an exploratory bottom-up approach [49], but iterated toward the end to more of a top-down 
process. 

The first author began the coding process by creating data-driven subcategories. To identify affective 
cues, that is, antecedents of affective responses, the coding process was conducted based on the 
identification of specific aspects of working with robots. In this stage, there were 23 subcategories of 
affective cues (e.g., technical errors and sense of achievement). To identify affective responses, a 
similar coding process was conducted based on the identification of specific emotions or affects. In this 
stage, there were 40 subcategories of positive affective responses (e.g., happy and relaxed) and 31 
subcategories of negative affective responses (e.g., frustration and worry). Several of the affective 
responses had only one mention. Next, subcategories were discussed among the authors, then 
subcategories of affective cues were combined by the first author to create seven broader main 
categories. In the final stage, the original data-driven categories of affective cues were classified as 
material, social and personal affective cues, following Stein et al. [14, 15] in adopting the terms in 
reference to specific elements or characteristics of a situation evoking emotions. The term affective cue 
allows consideration of the various triggers of emotions as fluid and interrelated; certain conditions or 
technical features, for example, do not always trigger certain emotions; rather, these conditions may 
involve varying affective cues and cognitive sensemaking. 

Nineteen of the respondents described positive emotions and their antecedents but indicated not 
having any negative emotions toward the robots they worked with. 
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4. Findings: Affective cues and responses to robots at work 

The findings of the study are presented in the following pages. We identified seven affective cues 
in total and classified them into categories of material cues (robot as a technological advancement, 
technical errors and restrictions, robot’s autonomy), personal cues (robot user’s self-efficacy), and 
social cues (emotional connection with a robot, decrease in human–human interaction, fear of losing 
jobs). Identified cues partly overlap, since some of them can be explored from multiple perspectives. 
The cues evoked various affective responses, the most common of which are mentioned. However, it 
is worth emphasizing that affective responses are the results of individual appraisals in a given situation, 
and none of the affective cues can be generalized as sole triggers of specific affective responses [16]. 

 

4.1. Material cues associated with robotic features 

Our analysis revealed that employees responded affectively to various cues related to the materiality 
of a robot. We identified three material cues associated with robotic features: robot as a technological 
advancement (180 mentions), technical errors and restrictions (161 mentions), and robot’s autonomy 
(88 mentions). Technical features, functionality and the design of the robot evoked both positive and 
negative affective responses. Moreover, it turned out that some material features could be a root cause 
of both positive and negative affective responses, although it was not clear whether the respondents 
themselves identified the connection. 

The most commonly associated cue evoking affective responses to robots was perceiving them as a 
positive technological advancement at work. Especially getting work done more efficiently due to the 
speed and help of a robot was identified as eliciting positive affective responses of happiness and 
satisfaction: 

“When you work with these robots, there is a feeling of satisfaction on how 
they complete this task faster, without getting tired, it’s just so satisfying.” 

For some employees, the robot’s efficiency meant that time was freed up for other tasks, and others 
responded positively to increased capabilities and being more productive. Moreover, it was evident that 
some employees were intrigued by the pure novelty of robotic technology. Working with robots can 
create a sense of modernity and progress, which may be responded to with, for example, happiness, 
excitement, or enthusiasm:  

“I am attracted to technology, so any opportunity I have had to work with a 
new robot just makes me happy. I like seeing how much more advanced each new 

model is compared to the model or unit that came before it.” 

Working with robots may have very practical and concrete positive outcomes for employees. For 
some, robots have decreased routine manual work and/or physically demanding tasks and thus also 
decreased cognitive and/or physical workloads. Delegation of unpleasant work tasks to a robot evoked 
affective responses of happiness and relief. One employee described feeling “--- much better and --- 
happier at work” elaborating that: 

“I no longer have to do all of the heavy lifting, it has increased my mood while 
working.” 

More specifically, having a robot perform tasks that previously belonged to a human employee is 
related to the autonomy of a robot, which is discussed in more detail later. Moreover, the accuracy and 
predictability of robots were noted to decrease stress. 

Unsurprisingly, technical errors and restrictions were the most commonly mentioned triggers of 
negative affective responses among employees. In particular, the malfunctioning, technical errors, and 
glitches of robots evoked negative affective responses of frustration and anxiety. According to the data, 
repairing a malfunctioning robot was often a challenging task and could take a long time. In addition, 
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external support was often needed as employees working with robots may not have the ability to repair 
the robots themselves: 

“I get frustrated because I can’t fix it and I have to wait on someone else to do 
this.” 

Consequently, employees may perceive robots as hindering and delaying their work. A feeling of 
not having control over the malfunction leads to frustration and impatience. For some employees, 
stronger responses of anger and hatred were also present, as stated by an employee who described 
having felt hatred: 

“When a robot just won’t work correctly even though everything is set 
correctly and nothing is physically wrong.” 

Apart from technical errors, robots have indisputable material restrictions. The low-level 
adaptability of a robot signifies its inability to adapt to the changing needs of the robot user. Most robots 
are programmed to execute a single task repeatedly. Accordingly, employees working with robots may 
be compelled to engage in similar repetitiveness. This is in contrast to human work teams, among which 
behavioral adaptations are practical everyday skills. Thus, a lack of flexibility may evoke affective 
responses of frustration and boredom. Or, as one employee described himself, 

“Feeling a little lonely and isolated” because “When I’m hearing certain 
prompts and commands over and over on a bad day [it] can get kind of 

irritating.” 

A specific material cue evoking affective responses was robot’s autonomy. Autonomy itself was not 
mentioned in the responses but was evident from the material cues mentioned above. Notably, the 
robot’s autonomy as a technical feature elicited mixed affective responses. The same technological 
advancements that lessen an employee’s cognitive or physical workload and evoke positive affective 
responses may sooner or later threaten the employee’s job altogether. Whether this is true or probable 
is not that relevant, since this is how employees feel. Therefore, apart from positive affective responses, 
robot autonomy evoked negative affective responses of fear and worry: 

“Though the robot is helpful, I sometimes fear that the robot will eventually 
make my job unneeded. So sometimes I get a little worried about that.” 

 

4.2. Personal cues associated with robot user’s characteristics 

Our analysis revealed that, apart from material cues and technical robotic features, employees 
responded affectively to personal cues associated with their own characteristics. We identified one 
personal cue from the data: robot user’s self-efficacy (100 mentions). As expected, a user’s self-efficacy 
evoked both positive and negative affective responses. 

The majority of affective responses to the robot user’s self-efficacy were positive affective responses 
of satisfaction and excitement. Working with a robot elicited a sense of accomplishment in employees, 
especially after learning something new or being able to solve a problem: 

“Fixing it myself, seeing it at work again because of my knowledge.” 

Controlling and maintaining the robot boosted self-efficacy and positive responses, as with an 
employee who enjoyed “being the go-to guy for how it works.” Employees could perceive a work task 
as rewarding and be proud of it even though the task was executed by a robot if they could maintain a 
sense of being responsible for the robot’s work and having control: 
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“I was proud working with the robots. I just sounded impressive when I told 
people I “fixed robots”. They thought it was more complicated than it was. Plus, 
the robots did tasks that would have been difficult for a human to do efficiently.” 

Apart from positive affective responses, the robot user’s self-efficacy was represented by negative 
affective responses of frustration, worry, and anxiety. Having to learn new skills was sometimes 
considered challenging: 

“The frustration in the beginning of learning something completely new at my 
age. I seriously had doubts if I would ever master the skills needed to interact with 

robots.” 

Then again, not being fully trained and having to work with a robot were triggers for confusion and 
self-doubt. Furthermore, self-efficacy as a personal cue is related to the material cues discussed above. 
For example, the inability to fix technical malfunctions and errors of a robot affected users’ 
understanding of self-performance. 

 

4.3. Social cues associated with robots changing workplace dynamics 

Our analysis revealed that apart from material and personal cues, employees responded affectively 
to social cues associated with robots changing the workplace dynamics. We identified three social cues 
from the data: emotional connection with a robot (51 mentions), decrease in human–human interaction 
(24 mentions), and fear of losing jobs (30 mentions). Employees responded to social cues with both 
positive and negative affective responses. The cues of emotional connection with a robot and a decrease 
in human–human interaction evoked both positive and negative affective responses depending on the 
employees’ appraisal and preferences. 

The most commonly associated social cue evoking affective responses among employees was 
emotional connection with a robot. Depending on the employee, either the perceived lack of emotional 
connection with a robot caused negative affective responses, or the perceived connection with a robot 
caused positive ones. For some, the emotional connection evoked mixed affective responses. Positive 
and negative responses were more or less equally distributed in the data. Regardless of the nature of the 
affective responses, employees seemed to consider the emotional connections and social dynamics of 
the workplace important. 

The perceived lack of emotional connection with the robot evoked negative affective responses of 
frustration and loneliness. Some employees missed human coworkers and everyday social connection, 
represented by, for example, small talk or occasional smiles. As one employee described their 
relationship with a robot: 

“It is emotionless and performs only set tasks, which makes me feel like having 
a one-sided relationship.” 

The lack of emotional connection and involved insufficient interaction was related to some of the 
material cues discussed above. Inadaptable, inflexible robots lack spontaneity that is natural to humans 
and do not adapt to changing situations like human employees would. This itself underlines the 
mechanical, unemotional nature of robots, but in some cases may even cause safety hazards. In such 
cases, employees feel the robot “doesn’t care”: 

“When something goes wrong. The robot does not care and will do the same 
action over and over again.” 

For some employees, the perceived emotional connection with a robot evoked positive affective 
responses of happiness and relaxation. A few employees reported enjoying the human-like 
characteristics of a robot, such as its daily greetings or dressing it up. Often, the robot was seen as a 
coworker or part of a team: 
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“--- I think the robot is also a good colleague in that they are willing to help 
all the time.” 

For some, the robot appeared to be even like a friend, or someone with whom they could share an 
emotional bond. One employee described an emotional attachment to a robot they were working with: 

“--- It doesn’t matter that it’s not real, just that it appears to be real.” 

However, some employees reported having both positive affective responses of emotional 
connections with robots and negative affective responses of not having “enough” of it. 

Robots may also change workplace dynamics in other ways. Some employees identified their fear 
of losing jobs as a primary trigger for evoking negative affective responses at work. The fear of losing 
one’s job could be classified as a personal cue, but the data reveal that the fear was often directed not 
solely for respondents’ own jobs, but also for coworkers. Therefore, fear of losing jobs may be 
perceived as a broader issue affecting workplace dynamics. Naturally, the fear of losing jobs evoked 
purely negative affective responses, apart from fear worry and anxiety. A few of the employees had 
already experienced the replacement of a coworker with a robot: 

“The fact that up until two years ago the robot’s job had been done by a 
human who I knew and liked.” 

The fear of losing jobs is related to material cues of technological advancement and the robot’s 
autonomy – the same employees enjoyed working with modern technology, but simultaneously feared 
it would advance “too far” and replace them. 

The last social cue we identified from the data was decrease in human–human interaction. As close 
as it is to the cue emotional connection with a robot, within this cue, the trigger of affective responses 
was not the robot itself but the lack of social dynamics it symbolized – less of human–human interaction 
compared to a workplace without robots. From this perspective, the decrease in human–human 
interaction evoked positive affective responses of relief and relaxation. Some employees appeared to 
either have had negative experiences with human coworkers in the past, or they were anticipating those 
based on their presumptions: 

“I don’t have to worry about a coworkers stupid bullshit.” 

Therefore, they perceived working with a robot as preferable to working with humans. With a robot, 
social norms are not important: 

“It is better than working with a person. A robot doesn’t have feelings and so 
you can direct it to do what you want without worrying about hurting it’s 

feelings.” 

Some employees considered the workplace dynamics with other humans stressful and competitive, 
whereas a robot was seen as nonjudgmental or easier to work with: 

“I think the lack of drama and competition will create a more positive work 
environment. The robot also won't get mad or upset if I make a mistake.” 

In some cases, robots were considered more reliable and consistent than humans, which again 
decreased general stress. 
 
 

5. Discussion 

A large part of prior research on robots becoming increasingly common in various industries has 
either emphasized employees’ negative attitudes toward robots or speculated about robots’ potential to 
cause job loss. Our study extends these approaches by demonstrating how employees working with 
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robots experience an array of both negative and positive affective responses to the technology. By so 
doing, it provides a more nuanced understanding of IT (and specifically robot) use, as called for by 
Stein et al. [14, 15]. How employees respond affectively to working with robots is related not only to 
technology itself, but to multiple social and personal dimensions. Furthermore, employees’ affective 
responses are not always uniform but sometimes mixed. Based on our analysis, employees experiencing 
negative affective responses to robots, such as fear or frustration, can still identify various triggers of 
positive affective responses. This is in line with a study by Hoorn et al. [42, p. 2], who noted that “a 
robot may be appreciated for working effectively but simultaneously that effectiveness may induce fear 
of job loss.” 

 

5.1. Implications for research and practice 

Our study contributes to the existing knowledge about affective responses in IT use by extending 
the study context to robots at work. Our analysis followed research by Stein et al. [14, 15] in classifying 
identified data-driven affective cues into three categories: material, personal, and social cues. We 
identified seven affective cues in total: material cues of robot as a technological advancement, technical 
errors and restrictions, and robot’s autonomy, a personal cue of robot user’s self-efficacy, and social 
cues of emotional connection with a robot, decrease in human–human interaction, and fear of losing 
jobs. In line with Stein et al. [14, 15], our findings describe the importance of material cues such as 
technical features and restrictions, and the possibilities of technology in eliciting affective responses. 
However, robots and physical robots in particular differ from other IT systems and may have some 
characteristic features that prove to be salient in evoking affective responses. Our analysis reveals that 
large part of affective responses to robots relate to robots being associated with humans, such as the 
emotional connection and interaction with a robot, or lack thereof. Robots are often perceived as 
coworkers and accordingly, seen as friends or rivals. 

Our study has several practical implications. The findings of our study can be utilized by 
organizations planning an implementation process of robots, but also have value for organizations 
already using them. Paying attention to employees’ affective responses and their antecedents can help 
to smoothen the implementation process and increase overall job satisfaction. Experiencing positive 
emotions at work improves performance at the individual as well as organizational levels, while 
negative emotions may degrade organizational culture and, for example, lead to employee stress and 
burnout [12]. An understanding of emotions or affective responses may be used to motivate employees 
and improve their change readiness. 

Emotions are building blocks of attitudes [50], and an understanding of employees’ affective 
responses may help in supporting the formation of positive attitudes toward robots. Apart from 
technology itself, attitudes toward robots are affected by attitudes toward organizational change, which 
again is affected by emotions such as insecurity and loss of control [13]. The findings of our study 
suggest that employees value a sense of control, and respond more positively to, for example, delegation 
of work tasks to robots if their sense of control is maintained. Accordingly, a sense of control could 
help prevent the fear of job loss. Employers could put effort into dispelling employees’ worries by, for 
example, sharing organization’s plans for robotic technologies and employees’ retraining. On the other 
hand, negative emotions in general can also act as important indicators of injustice or wrongful conduct 
in organizations [12]. Therefore, emotions that are considered negative as such, may have positive 
outcomes for individuals [51]. 

 

5.2. Limitations and future research 

Our research has certain limitations that need to be acknowledged. First, affective responses and 
their antecedents may differ in different contexts. They may be evoked by organizational context [16], 
which is a factor that our study did not focus on. It is also possible that affective responses and affective 
cues differ depending on robot type and features such as its appearance. In addition, prior research [32] 
showed that acceptance and motives for acceptance of robots varied across different countries, perhaps 
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due to disparities in the labor market and job security, and this might also be the case with affective 
responses. Second, studying affective responses with a questionnaire presents its own challenges. 
Affective responses were studied retrospectively, which may create recall bias. Using a written format 
of a questionnaire also measures respondents’ abilities to express themselves in a written format, and 
so differs from interview studies. The distinction of emotions to categories of positive and negative may 
restrict the representation of more controversial emotions and does not allow evaluations of employees’ 
general moods or attitudes toward robots. However, it did provide room for both kinds of emotions and 
resulted in data on the antecedents and characteristics of positive emotions, as called for by Hökkä et 
al. [47]. Finally, the analysis of the study was principally conducted by the first author, and the results 
may have been affected by their interpretation. 

Our findings provide possible topics for future research. In future studies, it could be important to 
investigate how affective responses affect robot use and emerging behavioral patterns. Furthermore, it 
would be of interest to explore what kinds of coping strategies employees apply when experiencing 
negative affective responses related to robot use. Our findings suggest that physical robots tend to evoke 
mixed or ambivalent affective responses. Previous research [15] has shown that in such situations, IT 
users mix different coping strategies as well. Whether similar user strategies are applied when working 
with robots remains yet to be investigated. 
 
 

6. Conclusion 

As robots become increasingly common in various industries, we need a more comprehensive 
understanding of employees’ experiences working with them. Our study suggests that employees have 
various affective responses to working with robots triggered by multiple affective cues. Paying attention 
to cues triggering positive affective responses can help reinforce employees’ job satisfaction and 
performance, or even turn robot resisters into supporters. On the other hand, cues triggering negative 
affective responses may indicate a need for adjustments in an organization. 
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