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Abstract  
The COVID-19 pandemic has led to the widespread adoption of physical distancing to prevent the disease’s spread. Physical 
distancing, however, is not always feasible for essential workers. Robots are one proposed solution to help ensure that 
essential work is performed while reducing the risk of COVID-19 exposure among essential workers and their families. The 
COVID-19 pandemic has, however, highlighted the ability and inability of robots to directly replace human labor. At present, 
much of the discussion has focused on the need for technical developments in robotics. This perspective is short-sighted 
because it and fails to leverage the collaborative nature of work between humans and robots. In response, this article acts 
as a call to shift the conversation away from technical developments and toward a focus on human and robot work redesign. 
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1. Introduction 
According to the World Health Organization, more than 79.2 million people worldwide were infected with 
COVID-19, the disease caused by the coronavirus SARS-Cov-2, by late December 2020 (World Health 
Organization, 2020). This has led to more than 100 nations engaging in physical distancing as the primary means 
to combat the spread of COVID-19. Theoretically, physical distancing requires that individuals stay at least 6 
feet apart to reduce the possibility of virus transmission. However, physical distancing is not always possible for 
essential workers. Essential workers perform tasks that are deemed vital to our society such as delivering goods, 
stocking and selling groceries, and providing health care services. These tasks often require close interactions 
with others, which limits the opportunity for essential workers to engage in physical distancing. Therefore, 
essential workers are often asked to place themselves and their families at risk by potentially exposing 
themselves to the virus. 
 
Robots are one proposed solution to help ensure that essential work is performed while reducing the risk of 
essential workers and their families being exposed to COVID-19 (Seyitoglu & Ivanov, 2020; Shen et al., 2020). 
Robots can be defined as artificial intelligence agents with physical embodiment (You & Robert, 2018a). 
However, the COVID-19 pandemic has highlighted the ability and inability of robots to directly replace human 
labor. Unfortunately, much of the discussion has focused on the need for technical development in robotics. 
For example, the challenges highlighted in a recent review of the use of robots during the COVID-19 pandemic 
revolve primarily around furthering a given robot’s technical capabilities such as battery life, flight time, 
localization and perception (Shen et al., 2020). This discussion is short-sighted and fails to leverage the 
collaborative nature of work between humans and robots. We would like to start another discussion that 
acknowledges that the robot is one part of a human and robot collaborative system. This approach allows us to 
focus on redesigning work to create synergistic teamwork. Redesigning or re-imagining work allows us to 
leverage the existing robotic capabilities to reduce the risk of essential workers’ exposure to COVID-19 while 
accomplishing the much-needed essential work. 
 
In this article, we hope to shift this discussion in order to help essential workers deal with the ongoing COVID-
19 pandemic. We recommend that governmental and other funding agencies recognize and incentivize more 
research focusing on human and robot work redesign. To buttress our argument for increased attention and 
funding to human and robot work redesign, we: (1) reflect on what has gone well with the use of robots to 
respond to COVID-19, (2) reflect on what has not gone well and (3) discuss the need to redesign work to 
better accommodate the existing robot capabilities rather than waiting for more technological development. 
 
2. What Has Gone Well 
According to the news media, three types of successful employment of robots have occurred during the 
pandemic. The first, telepresence robots have been effective at minimizing the interaction between humans 
while enabling embodied interactions that would have not otherwise been possible (Ackerman, 2020; Adams 
et al., 2020; Demaitre, 2020; Slotkin, 2020; Yang et al., 2020; Zeldovich, 2020). Telepresence robots have 
typically been used in health care environments, for example by allowing doctors and family members to visit 
people infected with COVID-19. Although telepresence robots are not new, the COVID-19 pandemic has 
spurred more enthusiasm for their wider adoption. The second has been robots that perform very narrow 
standalone tasks that require little or no human collaboration (Adams et al., 2020; Blake, 2020; Corkery & 
Gelles, 2020; Demaitre, 2020; Field & Murphy, 2020; Hasija & Gumaledar, 2020; Kahn, 2020; Purtill, 2020; 
PYMNTS, 2019; Redman, 2019; Shin, 2020; Terra Drone, 2020; Turmelle, 2020; Vincent, 2020; Yang et al., 
2020; Zeldovich, 2020). Examples of these robots include warehouse robots, scanning/counting robots, and 
porter robots. These robots operate in static and stable environments performing the same task over and over. 
The stable environment and repetitive nature of narrowly defined tasks align well with the existing capabilities 
of robots. Finally, delivery service robots have been successful in providing goods to customers (Biron, 2020; 
Marr, 2020; Tangermann, 2020). Although not widespread, their use is becoming popular and recent legislation 
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has opened more opportunities for the use of delivery service robots (Boyle, 2020; Federal Aviation 
Administration, 2020).  
  
3. What Has Not Gone Well 
Although there have been successful deployments of robots during this pandemic, there is a reason we do not 
see robots taking over for essential workers on a large scale: essential workers are largely generalists performing 
many different types of tasks. This requires them to switch among tasks and roles fluidly throughout an average 
workday. A grocery store worker, for example, is at different points in time a salesperson, a stocker, a cleaner 
and a cashier. Robots are simply not very good at this kind of flexibility and often fail to adapt to changes or 
perform adequately when tasks are presented in variable and unpredictable orders (Handling, 2020; Hasija & 
Gumaledar, 2020; Knight, n.d.; Simon, n.d.; Walsh, n.d.). As pointed out by Knight (n.d.), “[Robots] typically 
lack the ability to sense, respond, and adapt to the real world, so humans are still crucial even in the most 
automated facilities.” Humans adapt, learn, and change on the fly and are capable of ad hoc tasks and decision-
making. Robots struggle with this kind of work and find it difficult to adapt to the challenges presented to an 
essential worker. Therefore, the inability of robots corresponds nicely with the abilities of humans. 
 
4. Human and Robot Collaborative Work Redesign 
Although many lament the technical inability of robots to fully replace human workers, we believe that the 
redesign or re-imagining of human–robot work is a much more fruitful approach to capitalizing on the human’s 
and robot’s relative strength simultaneously. To do this, work needs to be viewed as a collaborative product of 
both humans and robots (Eglash et al., 2020; Robert et al., 2020; You & Robert, 2018a). Human and robot 
collaborative work redesign is the process of disassembling and reassembling tasks and responsibilities between 
robots and humans to better align with their capabilities (Esterwood & Robert, 2020). Human and robot 
collaborative work redesign requires asking and answering questions like: What tasks are better suited for 
robots and which tasks are better suited for humans? Can tasks be redesigned to make them more suitable for 
robots? What tasks can robots do with human assistance and what tasks can humans do with robot assistance? 
This leads to rethinking assumptions about current work practices and identifying the old ideas do that work. 
The main objective of human and robot collaborative work redesign is to ensure the human/robot is assigned 
to perform the right task and get the maximum performance while ensuring high levels of human satisfaction 
(You et al., 2018; You & Robert, 2018b).  
 
In line with this is the idea that robots should not replace human workers but instead help or augment them by 
complementing their capabilities. Humans and robots have different strengths and weaknesses. To put it simply, 
there are tasks that humans do well that robots cannot and should not do and vice versa. Human–robot 
collaborative work can capitalize on the strengths of humans and robots while mitigating human workers’ 
exposure to COVID-19. But to leverage this, we not only need technology innovation but also work redesign 
innovations. This requires a co-development process between robot and work designers along with the human 
workers that drive them. A discussion along these lines is much more likely to lead to better exploitation of 
existing technology and allow us to rapidly reduce the spread of COVID-19 to our essential workers. As such, 
there is a need to recognize and incentivize more research that focuses on human and robot work redesign. 
 
5. Conclusion 
To be sure, it is not our intent to downplay the importance or need for technical development in robotics. The 
point is that another view of the problem might not only help us deploy robots in ways that reduce risk to 
essential workers sooner but also help us direct and guide such technical development. If we could develop fully 
autonomous robots that perform all the tasks required of a human essential worker by tomorrow, that would 
be ideal, but that will not happen so quickly and COVID-19 is rapidly spreading. In the meantime, we can reduce 
the risk of essential workers’ exposure by considering the design of human–robot teams to better leverage the 
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existing robotic technology. To accomplish this, there is a need to direct both attention and funding toward 
human and robot work redesign. 
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