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Abstract. This paper presents research findings in regards to people’s opinions on 

collaborative robots, so-called CoBots, gathered in an online study, where we analyzed 

existing discussions and posts. For this purpose, a web search on "CoBots" and "collaborative 

robots" was conducted on several platforms, relevant posts were selected, and topics 

discussed online in connection with CoBots were identified on the basis of these posts. The 

data was then analyzed by means of a qualitative content analysis. The findings revealed 

that technical issues were discussed extensively on the Internet, especially in forums. The 

topics of safety and efficiency of CoBots also received attention, while concepts prominent 

in the disciplines of Human-Computer Interaction and Human-Robot Interactions such as 

usability, user experience, communication channels and exterior appearance were hardly 

discussed. We conclude this paper by discussing the findings in relation to different 

priorities of needs and speculate about possible reasons for the dominance of technical 

issue.  

 

Introduction 
Collaborative robots, so-called CoBots, have become increasingly prominent in industry 

and research [8, 10, 11, 12, 19, 26]. In contrast to conventional industrial robots, humans 

and CoBots interact directly, have common workspaces and workflows to perform a shared 

task [8]. They have the potential to make work more efficient and relieve people of 

dangerous tasks [26]. Due to the direct collaboration between humans and the robot, the 

safety of coworkers is an important aspect and heavily highlighted in the field of CoBots 

[e.g., 1, 4, 13, 17, 26]. Furthermore, usability, user experience as well as the design of the 

communication shape the quality and outcome of the interaction in close human-robot 

collaboration. These aspects are investigated at the intersection of Human-Robot 

Interaction (HRI) and Human-Computer Interaction (HCI). Because of their importance 

for satisfactory and efficacious interaction as well as for technology adaptation in general, 

maximizing usability and providing an adequate user experience (as defined, for example, 
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by ISO standards) are considered important design goals of human-CoBot interaction [8, 

11, 14, 19, 21]. Rossato et al. [2021] for example report an overall high system acceptance 

but highlight an age-dependent consideration of usability and user experience in 

collaborative a collaborative task by showing several differences between adult and senior 

workers, e.g., slightly higher perceived usability among adult workers although senior 

workers rated the robot as more supportive. For the evaluation and targeted engineering of 

the usability of human-collaborative workspaces, Chacón et al. [2021] proposed a usability 

test plan adapted to human-cobot interaction. Similarly, Ferraguti et al. [2019] present a 

framework for comparing available CoBots which includes the systematic assessment of 

usability. Frijns and Schmidbauer [2021] present guidelines intended to enable and support 

the design of usable CoBot interfaces. Besides strong usability and appropriate user 

experience, effective and satisfactory collaboration between humans and CoBots also 

requires successful and intuitive communication, i.e., the coworker must unambiguously 

understand and predict the intention as well as the next action steps of the CoBot [2, 7, 15, 

23, 26]. It has already been shown that a better understanding of the CoBot leads to higher 

willingness to collaborate with it [9, 24]. Research so far has focused mainly on lab studies 

or surveys investigating selected CoBot platforms with quite specific samples (e.g., in terms 

of pre-experience with robots). 

 

In order to add to these findings, we found it worthwhile to collect and analyze another 

source of knowledge, i.e., existing, public data, through investigating what people share 

online about CoBots. For years, the Internet has offered a variety of ways to exchange 

opinions on all kinds of topics, including new technologies, such as CoBots. Consequently, 

the aim of the qualitative study we present in this paper, was to explore the views on CoBots 

as expressed on online platforms and to find out which CoBot-related topics receive 

attention in online discussions. 

 

Method 
The systematic investigation of what people share online about CoBots can be 

methodologically understood as digital ethnography, i.e., we performed ethnographic 

research based on digital resources [18]. More specifically, we identified and analyzed 

individuals’ online statements in regards to CoBots. There are several advantages to 

choosing this approach. First, compared to other study formats, a digital ethnography 

involves real-world data instead of data generated in the context of a study. Consequently, 

the present study can demonstrate a high external validity. This allows us to compare what 

we find in the field with the respective research discourse, i.e., what research on human-

CoBot interaction defines as relevant and investigates in depth. Furthermore, this study 

does not focus on a specific CoBot type. Hence, it adds to the related work that primarily 

inquires into particular CoBot platforms. Finally, we expect the sample to be more 

heterogeneous than in an on-site inquiry, i.e., it will include people who encounter CoBots 

in their daily work in different ways or may potentially come into contact with them in 

the future, but also people who are generally interested in CoBots.   

 



Data and data collection 
For the study, we were interested in people’s opinions towards CoBots through 

investigating such online. Therefore, we identified a set of posts that included individuals’ 

opinions, or at least were flavored by them. We excluded articles published in newspapers 

or magazines or posted by CoBot manufacturers themselves, but included online 

discussions, comments, or blog posts addressing different aspects of CoBots. The web 

research for relevant data was performed manually from January to March 2022. For this 

purpose, “CoBot” and “collaborative robots” were used as search terms on Reddit, Twitter 

and YouTube as well as in several well-known English and German robotic forums. In the 

latter, usability, user experience, attitude, and appearance were used as additional search 

terms to filter relevant posts from the numerous posts available. In addition, Google was 

used to search for blog posts related to collaborative robots. 

 

In regards to research ethics when working with public data, we consulted the "Ethical 

Guidelines for Internet-mediated Research (IMR)“ [6]. To decide which data would be 

appropriate to be included in the analysis, we carefully considered the four principles 

described therein. The considerations most relevant to this study are briefly presented 

below. Since it was not possible to obtain active consent in the context of digital 

ethnography, we only included public (i.e., „readily accessible by anyone“) [6, p.9] data in 

the study, which we also assume are perceived as such by the authors. This includes forum 

posts, blog posts, posts under public videos, and posts on social media platforms that are 

obviously intended to trigger a public discussion. In order to protect the anonymity of the 

authors, we refrain from including any direct quotes in this paper, which could be traced 

back to the original post (principle 1: respect for autonomy, privacy and dignity of 

individuals and communities). The scientific integrity (principle 2: scientific integrity) was 

guaranteed by relying on rigorous scientific methods. In order to not disrupt the structure 

of online communities (principle 3: social responsibility) under investigation, we did not 

actively intervene in any way (e.g., by posting particular questions), nor do we mention 

the sources by name anywhere in order ensure that posts and authors cannot be traced. 

Weighing potential risks (i.e., being traceable and thereby enabling all kinds of reactions 

to particular posts) and benefits of the study (i.e., learning what individuals think about 

interacting with CoBots) we concluded that neither participants nor researchers are likely 

to suffer from any harm associated with this study (principle 4: maximizing benefits and 

minimizing harm).  

 

Hence, the data had to fulfill three main criteria in order to be included in the data analysis: 

(a) written in English or German language (b) represent some kind of positioning or 

comment on collaborative robots that goes beyond purely technical issues (c) be publicly 

available as explained above. In total, 68 posts or post sections were included in the analysis. 

 

Data Analysis 
The data was evaluated following the principles of qualitative content analysis as described 

by Bengtsson [2016]. Since the primary goal was to represent the topics being discussed 



online, a so-called manifest analysis, i.e., an analysis of the broad surface structure was 

applied. First, a list of relevant posts or post sections was created, representing the meaning 

units for the analysis and thus contain important insights. In the subsequent categorization 

process, homogenous meaning units were grouped into categories which are distinct from 

each other. We combined an inductive approach with a deductive approach, i.e., we also 

searched the posts for insights on topics we expected to find based on their presence in HCI 

and HRI, such as usability and user experience.  

 

Results 
In the following, categories that we identified in the data in regards to how people perceive 

CoBots are described.  

 

General attitude: From the comments taken into account, there is no clear picture of a 

shared public opinion towards CoBots. A poll on Twitter that asked whether people would 

like to work with a CoBot, in which almost 40,000 user participated, yielded a rather 

negative result. 42.3% answered „no“, 36.9% didn’t know what a CoBot was, and only 

20.8% replied with „yes“. This result also shows that many people seem to not be familiar 

with CoBots yet and/or may have uncertainties related to CoBots. The attitude toward 

CoBots was also mixed among other posts. While CoBots even seemed to trigger a kind of 

fascination among some users (often expressed through short positive comments such as 

„amazing“), others criticize CoBots, often with respect to safety or efficiency (see below). 

In contrast, blogposts (by the very format) had more expansive and objectively presented 

content (e.g., aiming to provide knowledge about CoBots to interested readers), instead of 

just summarizing own opinions. Blogposts also featured both pros and cons, which were 

quite homogeneous across different authors. For example, affordability (especially for mid-

size companies) and support of coworkers on dangerous tasks were perceived as advantages, 

while disadvantages addressed work speed and the CoBot’s dependence on human 

assistance. 

 

Technical issues: Although technical issues were not examined more closely during the 

qualitative content analysis, they must be listed as a prominent CoBot category discussed 

online, primarily because of their frequency. For technical questions of any kind, forums 

specialized on robots were the main place to look. The vast majority of forum posts deal 

with technical aspects such as programming, sensors, maintenance, technical procedures, 

trouble-shooting or how to technically implement specific issues, e.g., communication of 

the CoBot with other machines. Questions about advice for purchases also mainly listed 

and compared technical key data. There are numerous robot forums, often with well over 

1000 posts, including many in the area of CoBots. Some forums even had their own sections 

dedicated to (technical) questions and issues around CoBots. 

 
Safety: While technical questions were mainly represented in forums, comments on the 

topic of safety were highlighted in all other sources. These were predominantly critical 

questions about how the safety of direct coworkers of CoBots would be guaranteed. 



Especially videos that visually illustrate how humans collaborate with CoBots (e.g., in 

Youtube) seemed to trigger safety ambiguities or concerns. It was particularly often 

questioned whether a cooperation without cage or safety distance is possible without 

bearing risks for the coworker. Some posts included concrete concerns such as hitting the 

coworker’s head or handling sharp objects. Sometimes, skeptical comments were countered 

with concrete safety measures inherent in the CoBots, such as explaining sensors that detect 

critical situations and cause the CoBot to stop.  
Efficiency: The visual representation of direct human-robot collaboration (e.g., in YouTube 

videos) not only led to a variety of discussions and opinions around safety-critical aspects, 

but also to the way that CoBots operate. In particular, the speed of CoBots came to the fore. 

To meet safety standards, CoBots often operate slower than caged industrial robots and, 

more importantly, slower than some people expected. Consequently, the efficiency and 

usefulness of CoBots was questioned. Sometimes this criticism was accompanied by listing 

other perceived weaknesses, e.g., an assumed higher risk probability for coworkers. 

 
Absence of concepts prominent in HCI and HRI: In contrast to the identified themes, other 

concepts that are prominent in the disciplines of HCI and HRI were hardly mentioned. 

Only a few posts contained the terms "usable" or "easy to use“. Usability was mainly 

referred to in connection with programming rather than the coworker’s collaboration with 

CoBots. More specifically, it was discussed that training and programming of CoBots is 

perceived as less complex than that of classic industrial robots. The manner and quality 

were rarely discussed or described in more detail. If anything, more general comments can 

be found on this topic, such as stating that the CoBot performed "ok" in terms of 

collaboration or collaboration, was classified more as a „buzz word“ or „marketing 

gimmick“. Similarly, user experience, communication channels (i.e., the mode of 

communication of the CoBot via light signals, auditive cues, etc.) or the exterior appearance 

of CoBots were hardly addressed individually. Open-ended, broad questions (e.g., about 

experiences with specific CoBots) that were posted in some forums and which would leave 

room for reports of interaction experiences did not lead to detailed descriptions of 

collaborations with these or other CoBots. Furthermore, neither usability and user 

experience nor appearance and communication channels were mentioned as relevant 

criteria in posts that focused on purchasing advice. 
 

Discussion 
The present paper presents an investigation of issues with CoBots that were derived from 

publicly online available posts such as forum or blog posts, discussions on social media 

platforms, or comments related to public videos. 

 

The results showed that attitudes towards CoBots were quite mixed. Technical aspects were 

discussed in detail, mainly in forums on robotics. Safety and efficiency of the CoBots also 

received public attention. Interestingly, safety issues were specifically prominent in 

comments related to videos. Perhaps a visualization makes the abstract terms “human-robot 

collaboration” or “CoBot” more concrete, i.e., some can only then imagine what a direct 



collaboration between humans and CoBots really means and how it actually works. The 

lack of obvious protective measures, such as a short distance between coworker and CoBot 

without cage, seemed to be particularly eye-catching. 

 

From an HCI and HRI perspective, which anchor the exploration and improvement of 

interaction with machines or robotic platforms as one central goal, it is particularly relevant 

to fathom why the aforementioned concepts seem to not play a major role in the public 

discussion about CoBots. 

 

One possible explanation might relate to what Maslow described in his pyramid of human 

needs. Maslow, a developmental psychologist, theorized as early as 1943 that not all human 

needs are equal [16]. Rather, he suggested that human needs follow a hierarchical order. 

Physiological needs (e.g., air, water, food, etc.) were considered to be followed by safety 

needs. Other essential needs, i.e., love and belonging, esteem and self-actualization, being 

less responsible for survival than the first two, were further down the hierarchy (in 

descending order) and therefore may only come into play when primary basic needs were 

met. Translating this to working with CoBots, this might explain the underrepresentation 

of topics related to interacting with CoBots in contrast to the more prominent area of safety. 

When collaborating with CoBots, safety issues are indispensable for the integrity of the 

coworker. Hence, they might be positioned at the base of the hierarchy. However, 

interaction and collaboration aspects are not directly related to coworker survival, and 

would therefore not be a priority according to Maslow's logic. From these considerations it 

can be deduced that safety concerns could be one reason to withhold thinking about and 

discussing concepts such as user experience, usability, etc. Consequently, besides the 

technically ensured safety of the coworkers, a promising focus of future (research) 

endeavors might be the creation of a sense of safety among (potential) coworkers of CoBots, 

and, in addition, among the public. 

 

Additionally, it was particularly noticeable that, especially in forums, discussions about 

acceptance, interaction and communication aspects with CoBots were sparse in contrast to 

the great resonance of CoBot configurations. One speculative explanation for this 

phenomenon is the that technical questions were often asked in a more concrete way (e.g., 

about a specific code or problem) and were therefore easier to answer than more open-

ended questions (e.g., about experiences with CoBots). However, a question of how the 

COVID-19 pandemic affected the work of the forum users has received 34 quite detailed 

answers, e.g., reports on home office situations or modified shift models and cancelled work 

trips, while few posts that contain a general question about experiences with (specific) 

CoBots often remain largely unanswered.  Speculating again, this might be a matter of 

relevance; while the pandemic affected everyone, CoBots might not (yet), and 

consequently not receive major attention in such forums. Another explanatory approach 

relates to perceived control and autonomy. In regards to industrial robots, Wurhofer et al. 

[2018] found that employees who operate industrial robots reported a lack of (perceived) 

control over the robot. The participants of this qualitative study described that they had to 

adapt their routines and workflows to the system rather than actively influence and thus 



felt obedient to it. Overall, this lack of (perceived) control negatively impacted their 

experience working with the robot. Previous research has also shown that perceived 

control significantly contributes to a meaningful, satisfactory and healthy work life [5, 20]. 

A lack of perceived control, thus, might also be an issue in the collaboration with CoBots. 

The generally less pronounced online discussion about concrete experiences with working 

with CoBots could therefore be a reflection of a lower sense of control by CoBot’s 

coworkers. While programmers or technical developers seemed to see a benefit in online 

exchange with others to find concrete solutions to more or less acute problems, the benefit 

of investing time in online discussions might be missing for coworkers who believe not to 

have any or less influence on the system anyway. This would also be consistent with our 

assumption that most forum users have a technical background (rather than being CoBot 

coworkers), which is also reinforced by posts in which forum users introduce themselves. 

 

 All the insights gained in our study need to be interpreted against the background of some 

limitations though. We refrained from inquiring into the detailed characteristics of the 

sample in order to retain anonymity of the authors of the posts, articles, and comments. 

Consequently, we did not determine whether the opinion expressed was based on actual 

experiences with CoBots and if so, to what extent. Likewise, important influencing factors 

(such as age, pre-experience with CoBots or other robots, work situation, etc.) were not 

considered in the analysis, as they would have been difficult to assess, and if accessible, 

unclear whether they would have been accurate or not. Moreover, the study’s purpose was 

to give an impression of what is discussed online. Perspectives of people who do not use 

the Internet for various reasons are not represented here. A holistic picture of the public 

discussion about CoBots requires complementation by other study formats. In addition, 

obviously not all relevant sources could be tapped through the manually conducted web 

research within a reasonable time. However, by using relevant search terms on common 

platforms and search engines as real users would do, we are convinced that we were able 

to find several relevant channels and, hence, got a similar picture as users would get who 

intended to learn about others’ opinions or share their own thoughts on CoBots online. 

 

Despite these limitations, we were able to unpack a number of areas of discussion related 

to collaborative robots. The study’s contribution is to show the diversity of CoBot-related 

topics that are discussed online and shed light on topics that don’t seem to attract public 

attention. We refrained from quantifications or generalizations of findings due to the 

qualitative nature of the study; instead, we aimed to provide a glimpse into the topics that 

seem to bother the wider public in regards to CoBots, which revealed, among others, that 

the public and the scientific community at this point in time seem to care about different 

things when it comes to interacting with CoBots. 

 

Conclusion 
This qualitative investigation reflects which CoBot topics are currently discussed online 

(such as technical issues, safety, efficiency) and which aspects seem to receive little or no 

attention still (such as usability and user experience related to the collaboration with 



coworkers, communication channels and exterior appearance) although they are (highly) 

prominent in the scientific communities around HCI and HRI. It is particularly striking 

that visualizations of direct collaboration between humans and CoBots (e.g., in Youtube 

videos) seem to emphasize the vulnerability of humans and accordingly raise safety 

concerns. From this finding, it can be deduced that, in addition to ensuring safety, 

providing humans and especially (potential) coworkers of CoBots with a respective sense 

of safety is an important step for the adoption of CoBots in real world settings so that the 

refinement of the way that humans and CoBots collaborate can proceed, including 

questions of the users’ experiences and well-being at work, as well as of how to facilitate 

and design the communication among these human and nonhuman co-workers. 
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