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COGNITIVE AUTOMATION: IMPACT, RISKS AND
OPPORTUNITIES FOR OCCUPATIONAL SAFETY AND HEALTH

According to a recent proposal by the EU Commission, ‘artificial intelligence system (Al system)’ means
‘software that is developed with one or more of the techniques and approaches [...] and can, for a given
set of human-defined objectives, generate outputs such as content, predictions, recommendations, or
decisions influencing the environments they interact with’l. We see more and more automation of
cognitive tasks through Al-based systems in the workplace, some more prevalent and others more
subtle. When applied in workplaces, Al-based systems are mostly narrow in function and lack general
intelligence. This means that their incorporation into workplaces is likely to make particular tasks of an
occupation redundant for humans to perform, rather than eliminate entire occupations outright, as they
need critical thinking and decision making on a level of complexity not yet achievable by Al.

Figure 1: Extract of the taxonomy for Al-based systems and advanced robotics for the automation of tasks with categories relevant for
cognitive task automation
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Person-related tasks involve a worker interfacing with a person (customer, patient); information-related
tasks with information (data-processing, software programming, etc.); and object-related tasks with
objects (vehicles, drones, etc.). While Al-based systems are able to automate tasks of all three types,
the literature demonstrates that, for now, information-related tasks are the most suited for automation
by Al-based systems, followed by person-related tasks.

Person-related tasks are rapidly being automated by smart software. Two interaction systems are now
predominantly being deployed to replace traditionally person-to-person interactions: a) chatbots, and b)
Al-based conversation agents. The former refers to a system that uses natural language processing in
written form, and the latter in spoken form to interact with someone. These can be applied in a number

1 EU Commission (2021). Laying down harmonised rules on artificial intelligence (Artificial Intelligence Act) and amending
certain union legislative acts.
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of work settings such as telephone-based customer support?2 or for patients’ wellbeing management
through conversation-based health monitoring®. In customer support, these systems might perform a
telephone conversation with a customer where they are either able to resolve the presented issue or
redirect the customer to a specialised human operator. The same can be said for chatbots in a digital
environment.

Numerous examples of information-related tasks being automated can be found in the literature, as well
as in actual workplaces today. One that receives considerable attention is health monitoring. Health
monitoring of patients is a crucial part of medical procedures, which is routinely performed by medical
staff. The process often includes standardised health assessments to track a patient’s condition, identify
behaviour changes, or screen for possible complications. Necessary parts of this data are either self-
reported by the patient to a healthcare professional or based on a dialogue between the two parties. A
variety of conversational agents using natural language processing and free text input have been
developed to address these specific tasks, as their standardised nature allows for efficient automation.
These types of conversational agents focus on data collection and processing®. The collection itself can
potentially be fully automated, however, many of these systems are still in their developing stages®.

Finally, considerably fewer examples can be found of Al-based systems automating object-related
tasks. They mostly focuses on the operation of vehicles and are currently oriented toward supporting
rather than replacing drivers. Within the task of driving, we find several ways an Al-based systems can
be introduced to assist drivers with their tasks. These can be, but are not limited to, smart intersection
warning and rear-end warning, lane departure, driving takeovers, or cruise control with the specific
focus on collision prevention”:89. Researchers have been able to provide recommendations for which
specific driving task, such as lane switching, should receive prioritised support by an Al-based system.
Introducing Al-based systems to support drivers significantly raises safety effectiveness because these
systems work to reduce human errors?®.

The growing capacities of Al-based systems to complete each
task type will probably impact a wide range of jobs and industrial
sectors in the near- and long-term future. The medical and
healthcare industry is frequently described as being on the
brink of major transformation due to smart technologies. We find
that data-based processes in the medical field are being
automated, while higher cognitive tasks, like the final diagnosis
or treatment plan, are still made by skilled medical professionals. However, as the technology becomes
more advanced, it is within reason that their assessment becomes less supervised. Some medical

Many tasks automated by Al-
based systems are applicable
cross-sectoral and not unique to
just one specific job.
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devices (for example, blood pressure monitors) already include software that assesses the patient’s
count accurately enough that human reassessment is only necessary in exceptional situations?©,

Another sector facing considerable disruption is teaching and education. Advancements in Al-based
systems have vastly expanded the scope of what can be performed by non-human agents in this field.
A critical innovation is the development of Intelligent Tutoring Systems (ITSs). Herndndez de Menéndez
and colleagues, for instance, describe how these ITSs are capable of ‘helping students in their daily
educational activities by interpreting their responses and learning as they operate. The algorithms can
offer the student problems to solve or specific videos based on his past or current interactions’??.
Advanced versions can even provide personalised learning experiences and customised material
developed from constant student monitoring. As these kinds of platforms are rolled out into the
education system, teaching will be considerably altered.

In a broader job category, we see that administrative positions can receive support from Al-based
systems too. Here the Al, a prominent candidate being decision support systems, pre-evaluates input
about the current state of the situation or project, and based on this data suggests a course of action or
identifies the next planning steps!?1314, This kind of technology could be applied in almost any work
context and job that requires planning and coordination. This could have major implications for
industries that engage in voluminous processing of forms and applications like public services or
insurance providers, but also in fields that are not primarily associated with these tasks, like the
construction industry.

Artistic and creative work is usually considered non-routine and is not seen to be in great danger of task
replacement. According to some authors!®, Al systems can achieve a minimal degree of creativity by
copying and mimicking human ideas and rules existing in original works; however, imagination and
creativity are human mental processes of high complexity. Therefore, Al can only generate artistic work
with human intervention.

Technological advancement is often a double-edged sword in that it presents both risks and
opportunities. Many are hopeful that advancements in Al-based systems will continue the historical
trend of eliminating dangerous jobs. A prominent example of this would be the advent of self-driving
vehicles. Approximately 9.3 individuals per 100,000 die each year in traffic-related fatalities in Europe.
A considerable proportion of people on the road at any given time are commuters driving to work, ride
service providers, or truck drivers transporting goods and services. It is widely believed that the rise of
self-driving vehicles could dramatically minimise this cause of premature death.

The automation of cognitive tasks by Al-based systems will continue to eliminate repetitive and boring
kinds of clerical or administrative work. As intelligent programs more efficiently process forms,
applications, claims, legal documents, etc., it will no longer be necessary for humans to complete these
‘mind-numbing’ and alienating tasks. If analyses and recommendations made by Al systems prove to
be effective and accurate enough to be considered worthy of trust and more broadly followed,
administrators could potentially either supervise more projects or focus more on the human-centred
side of their job. This would constitute a shift to potentially more engaging kinds of work.

Another related hope is that Al-based systems can reduce the burdensome and emotionally-demanding
nature of some occupations. Care work, for example, is currently a very high-touch occupation. That is,
carers have to constantly engage in physical and emotional interaction with patients when completing
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the entirety of their job duties. If some aspects of providing care can be offloaded onto smart devices,
this could transform care work into an increasingly low-touch labour process, and thereby curb the
emotionally challenging dimensions of the work as it is performed now.

Considerations on an organisational and legislative level should also go towards the topic of
cybersecurity. Al will increasingly handle threats in that area'® by taking over tasks like high accuracy
threat detection with higher efficiency compared to human intervention'’, effectively supporting IT
workers and cybersecurity specialists. However, it also can become a target of such attacks. The OSH
related consequences of this can vary widely. The risk of a system being targeted needs to be
considered especially if the Al is handling sensitive or personal data. However, it can also play a key
role in protecting said data?'é.

Additionally there is a lack of tools supporting companies in conducting a thorough risk assessment of
Al-based systems when it comes to OSH. While there are some publication addressing emerging risks
associated with Al in the workplace, like EU-OSHA policy brief ,Impact of artificial intelligence on
occupational safety and health*!®, and the European Commission regulatory framework?!® on artificial
intelligence, which defines four levels of risk in Al applications, these provide a first overview. Specific
tools developed to assess and Al and its surroundings to highlight possible risks specific to this set-up
could support companies in ensuring OSH.

EU-OSHAs report on ‘Artificial Intelligence and automation of cognitive tasks: Implications for
occupational safety and health’ identified a number of key risks that should be addressed by policy-
makers by looking at labour law and data protection regulation. The most obvious concern is the threat
of job loss. There have been many studies in recent years attempting to ‘calculate’ how many jobs will
be made redundant within a given time horizon. As noted above, this isn’t an entirely appropriate
guestion. However, it is nevertheless the case that large numbers of workers currently believe that their
job will be automated within the next few years. This is problematic given the repeatedly confirmed
finding that there is a strong relationship between feelings of precarity at work and poor mental health.

Because the roll out of Al-based systems is more likely to eliminate tasks as opposed to entire jobs and
occupations, there will be widespread and continual occurrences of job transformation. Deskilling is a
serious risk associated with continuously changing job content. As certain skills become less needed
in the labour market and in particular occupations, people who have those skills will likely lose the ability
to perform them over time. Of particular concern is the prospect of moral deskilling. As algorithms are
deployed to replace humans in making decisions that have moral content, individuals’ capacity to
morally reason may atrophy. Deskilling, of all kinds, is likely to have a corrosive effect on society.

The touted solution to the problem of deskilling, sometimes referred to as ‘upskilling’ or ‘reskilling’,
also presents OSH risks. First, it is not clear that it actually yields the assumed results. Kunst’s analysis
concluded that ‘while increasing human capital investments may be necessary, they do not guarantee
success on the labour market: in spite of the substantial skills that they had acquired, manufacturing
craftsmen have experienced pervasive declines in relative wages and employment opportunities since
the 1950s’2°. Second, the pressure to upskill can amount to an oppressive burden that leads to rising
stress levels. This is particularly true with more advanced Al-based systems. Surya explains
that increased uptake of Al-based systems would ‘radically revise a certain kind of training required
during the next era’?l. As pointed out, [it] is challenging to acquire the requisite skills to implement Al-
based technological innovations,’ and therefore workers may not ‘feel confident interacting with
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technology or be aware of current regulations, like privacy and data legislation that directly impact Al
ventures’'’.

Loss of privacy is another central concern related to the deployment of Al-based systems in
workplaces. Widespread data collection is required for Al-based systems to operate. Thus, the
implementation of such systems involves numerous and complex questions regarding consent,
selection, transparency, representation, and accountability, among other considerations that arise when
a population is monitored and their data is collected??. Failure to develop and enforce ethics guidelines
for the collection and use of instruction-related data could result in widespread rights violations.

It must be recognised that surveillance can have positive and negative consequences. For instance,
in the education sector, monitoring may allow for helpful feedback, student customisation potential, time
saving, and so on. But greater surveillance opens up the possibility for the collection of incriminating
information as well — information that could be used to bring forward more frequent disciplinary
sanctions against poor performance. In this sense, the site of educational instruction would, like other
highly digitalised spaces, become increasingly panoptic?3. The rising rate of teacher observations as a
means to improve education outcomes demonstrates a tolerance and willingness for classroom
monitoring, something that Al-based systems could take to whole new levels?4.

Related to a potential loss of privacy is a loss of autonomy. Autonomy is regarded as a constituent
feature of meaningful work, and therefore, encouraging its preservation and expansion should be a goal
of policy-makers where appropriate. In this respect, the dispersion of Al-based systems into workplaces
presents complications and challenges. First and foremost, new technologies can have a constricting
effect on the totality of the work execution process. Smids et al. explain that ‘some robotic applications
in the workplace may require working according to a very strict protocol that leaves little room for human
creativity, judgment, and decision-making. For the same reasons, workers’ opportunities to engage in
job crafting may be severely restricted’?. In short, restricted choice in the execution of work tasks entails
that ‘worker autonomy would be undermined, and consequently the jobs' meaningfulness as well’?%.

Another negative association between monitoring and workplace freedom has to do with the
phenomenon of self-censorship. When individuals are aware that they are being watched, they may
feel an innately arising pressure to act in what they believe is the most desirable manner in the eyes of
the observer. Workers under constant monitoring may believe they must work with greater intensity
than they actually have to, feeling that if they are observed moving at the wrong pace, they could be
disciplined. In this sense, they have suffered a loss of freedom to exercise basic workplace rights like
working to their actual contracted duties. Additionally, this could be associated with a number of health
related issues.

Lastly, the literature surveyed for this report, particularly findings from the care and education industries,
suggest that the uptake of Al-based systems could induce a process of depersonalisation. The
introduction of Al-based systems into the care industry is uniquely illustrative. Rubeis explains that the
expansion of smart ‘technology leads to the distinction between patients as bodies and patients as
subjects’ because the central focal point of care becomes ‘easily measurable indicators that are usually
bodily in nature’?®. In other words, growing involvement of monitoring systems and instructional
assistants in the caregiving process transforms the relationship between the carer and patient,
ultimately by turning the latter into an object for the former. The patients no longer present their needs
as a subject, but instead, their needs are directly observed by the carer through technological devices.

Although the literature tends to focus on the potential benefits of Al-based technologies for patients, we
can reasonably assume that depersonalisation in the nursing relationship may promote a form of
alienation for caregivers. As more aspects of care work become automated, the care worker’s
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responsibilities are revolutionised from actively assessing patient needs and prescribing a course of
action to responding to alerts and following machine generated recommendations. This reconfiguration
from active assessment and prescription to following mechanical commands alienates and limits the
projection of the carer in their work. Put another way, the worker no longer extends her[him]self into the
decision-making processes, effectively limiting the need to use her emotional and cognitive capacities
while providing care. While this can be specifically prevalent in care work, other socially oriented forms
of work, like teaching, or even forms of customer service could experience a similar effect.

Another related concern is the dehumanisation of an increasingly automated work environment. As
more tasks are offloaded onto computer systems, all types of robots, instructional assistive technologies
etc., care workers are increasingly surrounded by, and reacting to, ‘data’ and ‘devices’ more than
interacting with human beings. For those who enter this line of work because they value the socially
interactive element of caring for others, this will become a less central feature of care work thus
depriving them of that opportunity. Such deprivation amounts to a harm as it effectively blocks an
individual from participating in an activity linked to their own self-actualisation and fulfilment from work.

The human impact of Al-based systems are mainly on a psychosocial or organisational level. They
should be addressed with the same attention, however, as physical risks.

Any Al-based system in the workplace that collects data should abide by most recent ethics and
privacy and data protection regulations. In addition, companies that implement Al-based systems
should focus on consent, transparency, participation and accountability towards their employees to
keep the loss of actual and perceived privacy to a minimum.

Furthermore, active steps need to be taken against deskilling. Not only from the perspective that in case
the technology malfunctions or fails, workers might need to perform the task manually, but
understanding the work process as part of informed decision-making. It counteracts the feeling of
complete dependency on the Al-based system that otherwise could lead to a perceived loss of
autonomy.

Lastly, when Al-based systems are employed for social tasks, the risks of depersonalisation and loss
of social interaction among workers and clients, students or patients should not be ignored. Especially
in the social field, we see that this technology can automate tasks but not replace the complex layers
of human interaction. Countermeasures could provide additional facilitation of social interaction with
other people in the workplace.
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