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1.  Introduction
This chapter discusses the impact of digitalization on labor and labor markets. 
More specifically, it deliberates on the introduction of Internet of Things (IoT) 
and cognitive computing in labor and how it changes, to some extent, all types of 
labor. At the heart of this discussion is a duality: Digitalization of labor markets 
has the potential of bringing significant advances in productivity, work quality 
and work safety. On the other hand, the early stages of digitalization of labor 
markets has produced concerning outcomes, such as precarious work, ethical con-
cerns and low pay, to mention a few. In other words, we can harness the potentials 
of digitalization of labor, but we are currently not always doing so.

The connecting of work tools (analog and digital) to the internet opens up new 
potentials for productivity. More types of work can be organized without concern 
to physical space, enabling remote control over devices as large as mining trucks 
or as delicate as surgery equipment. Connected tools have the added potential 
of generating data on how they are used. This means that not only products, but 
also how work is carried out, can be extensively evaluated without taxing human 
resources. Moreover, a connected work tool can also function as a location device, 
provided the worker is mobile.

The potential of connected tools can be unleashed with help of cognitive com-
puting. Cognitive computing is the introduction of computer systems1 designed 
to mimic the human brain, with the power of modern computers. This allows for 
analysis of masses of unorganized data much greater than a human brain could 
grasp. One application is evaluations of productivity, based on data generated by 
work tools. What cognitive systems could do is in theory all but limitless.

Even though recent research suggests that the number of jobs that will be lost 
to automation are significantly fewer than predictions from just a few years ago, 
the jobs lost still count in the many millions (Nedelkoska and Quintini, 2018). 
Equally important is the alteration of jobs that will remain, but in new forms. In 
order for workers to retain such jobs, massive retraining efforts needs to be imple-
mented, lest employers lose human capital that cannot be replaced by software.

Cognitive computer systems will be able to replace humans in carrying out work 
tasks previously thought to be impossible to automate. One such task, equally 
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alluring as a cause for caution, is management. Today, management executed by 
computer programs is most visible, albeit often in a rudimentary form, in so-
called platform work. In platform work, tasks are distributed from the buyer of the 
task to workers via computer systems. Proponents of platform work emphasize 
the increased opportunities for correctly matching task and worker, minimizing 
transaction costs and friction. Critics cite risks in one-sided flexibility for platform 
firms, while workers’ flexibility will be all but lip service.

The automated management in platform work is worth special attention, as the 
experience from such organization of work is likely to influence a wider imple-
mentation of cognitive computer management in traditional employment. It raises 
key questions, of which the most important center on the transparency of the 
computer systems. Computer programs designed to mimic the human brain are 
intimidating. In order to implement them in the daily work life they need to be 
demystified and less opaque, if workers are to accept them as tools for manage-
ment, as well as other tasks.

Employer’s organizations and unions play a crucial role in this. If they in coop-
eration and through negotiations can find solutions both parties can accept, the 
long-term success of digitalization of labor is more likely.

1.1.  Method

This text is a literature study of, and a theoretical discussion on, the impact of 
digitalization on the labor market. In the discussion, the Nordic Social Partner 
Approach will be applied as a suggested model in addressing the labor market 
challenges posed by digitalization.

2.  Evolution of digitalization of labor and labor markets
The Roman cursus publicus used carriages pulled by horses and oxen as well as 
attaching messages to pigeons. In time, mail would be sent over open sea in ships 
and eventually the electric telegraph made its appearance. The telautograph, the 
fax machine, telex and other electronic devices for sending messages, followed. 
Today we use email and various applications for instant messaging. In all likeli-
hood, we will invent even more methods for sending mail.

What is here very briefly described is the evolution of sending mail. The same 
exercise can be carried out with other phenomena, changed by digitalization, 
which we in casual conversation might characterize as “revolutionary”, while we 
should probably refer to them a “evolutionary”. Understanding digitalization as 
an evolution paves way for the insight that we are able to adapt to and harness 
digitalization within existing societal structures.

2.1.  Industrie 4.0

Computer programs are today processing and analyzing data of larger scales and 
with deeper complexity than ever before (Brynjolfsson and McAfee, 2014). This 
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is a truism, but it should be read in the context that things will never be as slow 
again as they are today.

The work of Intel’s co-founder Gordon E. Moore has given name to Moore’s 
law, the observation that the number of transistors in a dense integrated circuit 
doubles every two years (Moore, 1965). Moore’s law has proven to hold relatively 
true, despite being challenged academically as well as practically, for some odd 
50 years (Khan, Hounshell and Fuchs, 2018). This is essential to our discussion as 
the integrated circuit is a prime example of a general-purpose technology, which 
has made possible a wide array of inventions that together have brought us to 
our current state of digitalization. The integrated circuit is a technology that has 
changed the conditions for human life.

Currently, almost two decades into the twenty-first century, the labor market is 
at the dawn of the so-called Industrie 4.0. Industrie 4.0 (or “Industry 4.0” for the 
purpose of this chapter) was first launched as a concept by the German govern-
ment in 2013. “4.0” connotes a fourth industrial revolution (European Commis-
sion, 2017).2 In this shift in production the “smart factory” comes to realization. 
The robots and digital tools in the smart factory are augmented by computer sys-
tems that largely automate the management of (increasingly complex) production 
processes, in collaboration with humans, throughout the value chain. In the smart 
factory, robots and digital tools are also connected to the Internet of Things (IoT) 
(Kramp, van Kranenburg and Lange, 2013).

2.2.  Internet of Things (IoT)

The Internet of Things (IoT) encompasses the expansion of the internet beyond 
the computer screen to devices that traditionally have been analogue, such as (but 
not limited to) manufacturing robots, trucks or soccer balls. A driving force for 
IoT is the ambition to increase work productivity. Tech giant Cisco projects that 
by 2030 IoT will consist of some 500 million devices.

Whether Industry 4.0 constitute a “revolution” as such, or should perhaps be 
characterized as evolution, will be for historians to decide. Regardless, two com-
ponent of Industry 4.0 stands out as both new and at the same time highly relevant 
for the labor market in a scope far beyond manufacturing: connectivity with the 
world outside the workplace and cognitive computing.

The potentials in connecting work devices to IoT will bring an increasing pro-
portion of devices used wherever work takes place online. Connecting work tools 
to the internet allows both for the smart factory previously described to operate, 
but also allows for worker and tool to exist in different physical spaces. Robots 
controlled from a computer screen can operate in places and under conditions 
that are impractical or outright dangerous for humans. Equipment used in delicate 
surgery can be operated by a doctor hundreds of miles away. The space for inno-
vation is vast. Public administration stands out as one sphere where the potential 
is particularly high, as increased productivity could benefit citizens both in their 
everyday lives as well as in tax money being spent more efficiently.
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2.3.  The advent of cognitive computing

The other key characteristic of Industry 4.0 that will have impact well beyond the 
smart factory is cognitive computing. While the term has no widely agreed upon 
definition, it refers to a computer system that – more or less – has the function of 
mimicking the human brain (Kelly III, 2016). Such systems have the ability to 
reason, interact with humans and adapt and learn from such interactions as well as 
to reflect on the work they carry out. They are not programmed in the traditional 
sense. Kelly III (2016, para.5) formulates the difference between cognitive sys-
tems and their predecessors in terms of output:

Those [previous] systems were deterministic; cognitive systems are proba-
bilistic. They generate not just answers to numerical problems, but hypoth-
eses, reasoned arguments and recommendations about more complex – and 
 meaningful – bodies of data.

The most common public understanding of cognitive computing is artificial intel-
ligence (AI), which in itself has a public image quite far from reality. AI as a term 
was coined in 1955 (Kelly III, 2016). It has since inspired cultural works such as 
William Gibson’s pioneering cyberpunk novel Neuromancer (Gibson, 1984) and 
the iconic action-science fiction movie The Terminator (The Terminator, 1984), 
directed by James Cameron. Both works were incidentally released in 1984 and 
both paint a dark future of AI in society. However, the reality of cognitive comput-
ing is quite different from those of Gibson’s hacker Case and Cameron’s waitress 
Sarah Connor.

Cognitive computer systems can make sense of data of greater volume and 
complexity compared to previous generations of computer systems. The value 
in such applications is, similar to the gains of IoT, that we are able to make 
machines do things that humans cannot do. Cognitive computing is not about 
imitating humans, the purpose is to augment what humans are able to do. The 
OECD (2016) provides the example of diagnosing rare diseases with the help of 
cognitive software extracting conclusion from data shared between thousands of 
health professionals, data far too vast for humans to comprehend. Kelly III (2016), 
a vice president of IBM, points out that cognitive computing has nothing to do 
with sentience or autonomy on the part of robots or digital tools and that human 
qualities, such as common sense and ethics, are needed to maximize the potentials 
of cognitive computing.

The potential of cognitive computing is, according to some, gigantic. Google 
CEO Sundar Pichai stated that the invention of AI is perhaps more profound than 
the invention of electricity or the discovery of how to make fire (Goode, 2018). 
Kelly III (2016) describes cognitive computing as a “new era of technology, busi-
ness and society”. Andrus Ansip, vice-president of the European Commission, 
compared the impact of AI to that of the steam engine and electricity, while calling 
for investments of at least €20 billion by the end of 2020 (European Commission, 
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2018). To provide a counter argument in order to avoid hyperbole, we would do 
well to remember that cognitive systems can be vastly superior to humans in car-
rying out specific tasks but at the same time rarely can perform the simple task of 
drawing a circle.

Nonetheless, the strong vocal support from both government and business lead-
ers suggest that significant political and financial capital will be invested in cog-
nitive computing. IBM has invested USD15 billion alone in Watson, a cognitive 
computing system sometimes attributed with bringing the AI industry out of a 
longer stretch of relatively low attention (Thomas, 2017). Moreover the  market 
value for systems applying AI systems in office settings is projected to reach 
USD 48.5 billion by 2022 (Waters, 2018).

3.  Impact of digitalization on labor and labor markets
The devices we use in our work will be increasingly connected to the internet 
and cognitive computing will gradually become part of labor and labor markets. 
While the introduction of new technology is something that has always been pre-
sent in the life of a manufacturing worker, workers in other sectors will be acting 
within a, at least partly, new context.

3.1.  Will robots make the worker obsolete?

Office workers may have seen the introduction of more efficient ways of sending 
mail (although the email inbox constitutes a serious mental health concern for some) 
or more sophisticated ways of writing said letter (digitization such as the evolution 
from typewriter to word-processing computer software). But a shift to higher pen-
etration of IoT and cognitive computing constitutes a more profound change.

In an oft-cited study by Frey and Osborne (2017) initiated 2013, they suggest 
that 47% of total US employment is at risk of being computerized. The figure of 
47% has since been put in headlines of newspaper articles worldwide and the data 
in the working paper has been extrapolated over data for other countries, with the 
result of slightly alarmist messages. Furthermore, in the Frey and Osborne (2017) 
study, there are some estimates that spark skepticism, such as models (the job, not 
the scientific activity) being at a 98% risk of being replaced by computers – the 
category of employment at highest risk.

While one can be tempted to smirk at such a prediction half a decade later, 
there is something to be said on modeling that has bearing on digitalization and 
labor. Instagram, a freeware photo- and video-sharing social-networking service 
owned by Facebook, has grown from 150 million active users in September 2013, 
when Frey and Osborne initiated their study, to over one billion monthly users 
in June 2018 (Kuchler, 2018; Hernandez, 2013; Chaffey, 2018). Models and so-
called influencers have a very high presence on Instagram and other social media. 
Instagram posts that are more likely to generate engagement typically show faces 
(Bakhshi, Shamma and Gilbert, 2014). Hence, Instagram is an ideal work tool for 
a model.
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Models are yet to see themselves computerized, but their work has changed 
to a large degree. The model’s own camera is part of IoT and computer soft-
ware is used in retouching their persona both by professional art directors and – 
with easy-to-use applications such as Instagram – models themselves. Models 
in the twenty-first century are hence potentially less dependent on gatekeepers. 
This transformation of the job “model” requires a different skill set from people 
who work as models, compared to what a model active in the twentieth century 
needed. In that sense, modelling is a good example of how impacts of digitaliza-
tion on labor and labor markets can manifest. The job remains but a significant 
portion of the job has changed radically, as has the product.

3.2.  Risks related to automation vary between countries

Since 2013, several studies have arrived at more conservative estimates than Frey 
and Osborne (2017). Bakhshi et al. (2017) predict that one-fifth of the workforce 
in the United Kingdom and the US are in jobs that are likely to be less in demand in 
the future as an effect of automation (Bakhshi et al., 2017). Conversely, one-tenth 
of the workforce are in jobs that are likely to increase in demand. Bakhshi et al. 
(2017) also stress the levels of uncertainty associated with such predictions. The 
OECD, in a working paper studying all its member states, found that about one 
in two jobs are likely to be significantly affected by automation (Nedelkoska and 
Quintini, 2018). The amount of jobs that are highly automatable to a degree that 
humans are no longer needed is estimated to 14%, across OECD member states. 
The OECD points out that this lower estimate compared to Frey and Osborne still 
translates into 66 million workers at a high risk of losing their jobs.

The risks are not evenly distributed. Workers in Anglo-Saxon countries, the 
Nordic countries and the Netherlands are at a considerably lower risk, compared 
to workers in Eastern European countries, Japan, Chile, Germany and South 
European countries. This is mainly due to two reasons. Firstly, countries differ a 
lot in economic structure and secondly, the way work is organized within the same 
industry in different countries can be quite different. According to the OECD, 
the latter seems to represent the bulk of jobs at risk of automation. This can be 
explained partly by the fact that some countries are lagging behind in automation 
processes that other countries have already transitioned through (Nedelkoska and 
Quintini, 2018).

The OECD further finds, in contrast to some previous studies, that cognitive 
computing will not have a higher impact on jobs requiring a higher skill set. On 
the contrary, the OECD concludes that the jobs with the highest risk of automation 
are among jobs with lower education requirements and skill levels. However, as 
mentioned previously, a hefty proportion of the jobs that will continue to exist are 
predicted to change to a large degree, as a result of automation (Nedelkoska and 
Quintini, 2018).

Another important finding of the OECD is that when controlling for indus-
try and occupation, women are at a higher risk of being affected by automation. 
It seems that while women are over-represented in sectors where jobs are at a 
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comparably lower risk, women have more automatable tasks than their male col-
leagues within these sectors (Nedelkoska and Quintini, 2018).

To summarize, while the number of workers made obsolete by smart robots 
in labor markets influenced by Industry 4.0 are lower than what has earlier been 
estimated, the number is still high, particularly in certain countries and sectors. 
Higher still is the number of workers that will need substantial retraining, as the 
jobs they hold remain, but change. Ensuring workers are equipped, in terms of 
education, to meet the growing demands for high-skilled workers in some sectors, 
is also essential (Nedelkoska and Quintini, 2018).

3.3.  New methods for evaluating labor

In what way the characteristics of any specific job are altered by what is previ-
ously described is a task too daunting for this chapter and its author to stipulate. 
However, there are some characteristics that could be expected to be fairly similar. 
One area relates to labor management.

If the tools used to carry out work are connected to the internet, it means that 
working with the tools in and of itself can be a data-generating activity, regardless 
of what a worker or a robot is creating with said tool. The data generated can then 
be shared both with other similar tools, but more broadly, with the entirety of the 
internet (subject to restrictions set up by company policy and the licensor of the 
software). Depending on the quality of programming of the software, the evalu-
ation of what a worker/robot produces can be measured not only by looking at a 
product (be it a car component, a salad or a quarterly budget) and the time and 
resources the worker/robot used in creating said product, but also how the tools 
were used.

The upside of this is that computer systems can replace humans in gathering 
and organizing data about how work is carried out. If the computer system analyz-
ing the data generated in turn is cognitive as previously described, larger and more 
complex sets of data can be examined and compared with other analysis. In the 
end, humans in managerial positions could potentially have access to deeper anal-
ysis about a broader scope of production, while using far fewer human resources 
and not having to take the limitations and risks for measurement errors that come 
with humans, into account.

On the other hand, the risks of leaning on cognitive computing for evaluating 
labor are several. Firstly, any computer system that aims at measuring something 
will yield less useful outcomes if the programming quality is not sophisticated 
enough. Secondly, software engineers will be dependent on receiving all the 
needed input data from the ordering part – data that might not always be possible 
to provide. Thirdly, the ordering part and the software engineer must be on the 
same level of understanding of what outcomes are expected as well as understand-
ing of their respective limitations.

As a consequence of the previously mentioned challenges, workers risk ending 
up in a situation where poorly designed computer systems evaluate their work 
performance. In addition, there is a risk of management providing feedback based 
on information generated by poorly designed systems. The effects could be even 
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less favorable for workers if outcomes from poorly designed systems influence 
decisions on wage increases and promotion opportunities. We will elaborate this 
discussion in the following section.

4.  Ethical and social dimensions of digitalization of labor
Aside from significantly altering how we work, cognitive computing has the 
potential of affecting the ways in which work is structured. Cognitive computing 
opens up for management that is informed, guided or even organized by machines. 
While this opens up for a number of potential productivity gains, there are also 
major challenges. How implementation of cognitive computing in labor markets 
is organized will determine its success. This is particularly true for computer-
system management.

4.1.  Management by app

In a world of digitalized labor, a probable scenario is that the data generated by 
humans carrying out work tasks will be copied, disseminated, analyzed and then 
applied to improve the future work tasks carried out by the same humans, as well 
as other humans in the same sector (and beyond). In short, cognitive computing 
will play a key role in management.

A scenario where the boss in practice is an app can be either utopia or dystopia, 
or both. Such management by app is currently best observable within the so-called 
“platform economy”, also referred to as “gig economy” or “sharing economy”. 
In this chapter, platform economy is used, as it best describes the condition of 
an intermediate platform to facilitate the transaction of labor that occurs (Söder-
qvist, 2017). In the platform economy, workers find short-term employment, often 
simpler tasks such as “deliver a pizza from address A to address B” or “man this 
reception for two hours”, through online platforms, often downloaded as apps to 
their smartphones.

The potential comparative advantage for workers, companies and in some 
cases customers (as in the case of pizza delivery) is that platforms can be superior 
in finding the right worker for the right task. Who the right worker is could be 
dependent on a specific skill set, the physical distance between a worker and the 
location where the task is to be carried out, or anything else that could be deemed 
relevant depending on the task. The platform gains this advantage through design-
ing its computer systems in a manner that increases the likelihood of success-
ful matching. There are obvious benefits for utilizing cognitive computing here. 
Indeed, one US-based but globally operating platform refers to their matching 
process as “data science magic”.

What is previously described is a situation where software plays a central 
role in management of work. The software programming will strongly influence 
which worker is matched with any specific task, or which three to four workers 
a company posting a task will have to choose from. Few, if any, human interac-
tions occur in the time span starting when the task is posted and ending when 
the worker receives payment. In addition, platforms usually have built-in rating 
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systems. Some gives companies/private individuals the opportunity to rate the 
worker, others allow for companies/private individuals and worker to rate each 
other. Through rating systems, the systems do not only organize work in terms 
of optimal matching, but also produce data that are in effect an evaluation of 
the quality of said work. Lee et al. (2015) have named this practice algorithmic 
management in a study of ride-sharing services Uber and Lyft. Lee et al. (2015) 
argue that algorithmic management should be seen one of the core innovations 
that enables the business models of platform firms.

4.2.  Low pay and gray areas

In reality, the platform economy is not functioning as well as it potentially could. 
A study of 2676 workers performing 3.8 million tasks on the platform Amazon 
Mechanical Turk points to very low pay (Hara et al., 2018). The study showed an 
hourly wage (adjusted for the time invested in searching for tasks, work on rejected 
tasks and unsubmitted tasks) of ~USD2/h. Four percent of workers earned above 
USD7.5/h. As there are no long-term quantitative wage studies on platform work, 
it is difficult to judge if this represents conditions on a broader scale. However, it 
surely represents working conditions that can be said to be undesirable. In recent 
years, mass media reports on the platform economy have painted a rather grim 
picture of the impact on both workers and sectors of the labor market.

In addition to poor working conditions, there are growing concerns over the 
unclear employment relations in the platform economy (De Stefano, 2015). As 
platform work sometimes constitutes neither independent freelance work nor tra-
ditional employment, there is a lack of clarity in terms of responsibilities. Who 
is responsible for making sure work conditions are decent and pay is properly 
provided, if workers interact only with computer software, as opposed to human 
management? In cases where a clear chain of responsibilities can be established, 
who ensures that rights of workers are respected in cases where platform owners 
do not see themselves as employer, but merely as an intermediate? Some plat-
forms, perhaps consciously, operate in legal gray areas that circumvent labor mar-
ket laws and/or standards (Söderqvist, 2017).

As suggested previously, the platform economy is not yet delivering on its 
potential. Nevertheless, the platform economy poses a challenge to the politi-
cal system: Regulate the platform economy rapidly, lest you find yourselves in 
a situation in which you have to regulate in accordance with (bad) practices that 
have become industry standard. But then again, regulation with haste risks putting 
legislation in place that is not sustainable in the long run, as well as potentially 
hampering genuine entrepreneurship. We will return to the issue of regulation 
later in this chapter.

Implementation of algorithmic management will not be reserved to new phe-
nomena in the labor market, such as the platform economy. The deeper penetra-
tion will likely occur within traditional firms and will take various shapes. More 
workers are likely to have fewer interactions with humans in the organizing of 
their work. As discussed previously, measurement of data generated by the work 
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itself and IoT push such developments forward. Whether an increase in the use 
of algorithmic management is a positive or negative development for workers is 
not deterministic.

4.3.  Black boxes, trust and accountability

While a welcome scenario could be that humanity embraces and interacts with 
cognitive computing in the same way that we seamlessly have integrated the inter-
net into our lives, such an acceptance will not come by itself. On the contrary, in 
order for algorithmic management to be accepted and trusted, transparency is of 
key importance.

Cognitive computing is to most people as incomprehensible as the human 
brain. Input data is fed to the computer system/brain, something occurs, resulting 
in output data (be it speech, a structured analysis of a large dataset, etc.). How the 
human brain carries out this process is a knowledge reserved for a few. However, 
we do not demand of neuroscientists to explain the process to us in order for us to 
accept human-to-human interaction regarding a new task at work. This is because 
we accept receiving instructions on a new work method or task (albeit sometimes 
grudgingly) from beings we recognize and understand, and therefore trust.

Algorithmic management on the other hand is characterized by opacity. What 
input data is used to organize and evaluate work? Who put that data there? What 
are their biases? Was that data personal information? In whose interests did they 
design the system? How is this data shared with other licensors of the software? 
And so on.

Today, few developers of cognitive computer software are willing to answer 
these questions, at least not without a quid pro quo that is likely to involve a 
financial transaction. Such secrecy has stimulated a development toward a criti-
cal classification of cognitive computing as something taking place inside “black 
boxes”. We know that something is going on inside these systems, but we have no 
way of knowing what that is or how it functions.

This is an ethical problem that is likely to (if unanswered) push people in the 
direction of the more dystopic popular culture portrayals of cognitive computing. 
Suspicion is a logical reaction to a black box that is to heavily influence your daily 
work, if no one is willing to tell you how that box is designed or how it reaches its 
conclusions. If there is reason to believe that the box is biased, who is to be held 
accountable if the box stays opaque? If workers are to accept and embrace algo-
rithmic management, or at least accept that algorithmic management will influence 
human decision making, workers need to be able to understand and influence how 
algorithmic management is designed and how it functions. Transparency is crucial.

4.4.  Black boxes and democracy

We now arrive at a situation where algorithms must come out of their black 
boxes, if the cognitive computing influencing the organization of work is to 
have any legitimacy. At the same time, we should not require of people to learn 
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programming or data science in order to be able to decipher how algorithmic 
management functions. On the contrary, the vision should be equal access to the 
ability to understand and interact with cognitive computing, as opposed to it being 
an activity reserved for society elites, data scientists and engineers. In some cir-
cumstances, this will require some form of intermediary that can interpret the sys-
tem for the layperson. Then again, a wiser course of action here would probably 
be to avoid discussion being about the code, in favor of discussion being about 
principles and what outcomes that are desired. Also desirable is a development of 
cognitive computer systems that can explain to the user what the system is doing.

Black boxes constitute a fundamental challenge for democracy in the twenty-
first century. Indeed, the societal aspects of cognitive computing are probably 
much more difficult to solve, compared to technical aspects.

4.5.  Data ownership

A concern similar to the challenges put forward by black boxes is ownership over 
data. If labor is characterized by a high penetration of IoT, a growing number of 
work tools (physical and digital) will be data generating. In many occupations, 
workers will generate data through their physical presence and how their bodies 
interact with their surroundings. This constitutes the generation of a new type of 
value for the employer. Data on labor can be a valuable commodity, if cognitive 
computer software can organize such data from a multitude of workers.

The question of ownership of such data is almost philosophical, yet it presents 
very real problems. If the ownership of data lies with the person inhabiting the 
corporal presence generating the data, will that person be compensated when that 
data is shared by an employer? If so, what does such compensation look like? 
Should data generation motivate a pay rise, or should perhaps workers license 
data generated by them to employers, while employed? What happens with data 
that transcends company boundaries and exists after a worker leaves a job? Will 
the worker have the right to offer data generated by them to their next employer, 
as part of a skill set? These are concepts that deserve to be analyzed further. The 
guiding principle of such analysis should probably be that some form of compen-
sation is reasonable.

5.  The Nordic social partner approach  
and digitalization of labor

Digitalization has a profound impact on labor. It challenges existing labor laws 
and practices and has the ability to largely transform how labor is managed and 
organized. As with previous technological shifts in labor, digitalization is a har-
binger of different scenarios and outcomes for different actors in the labor mar-
ket. All have in common that there is no technocratic, value-neutral method with 
which to approach them. We shall be analyzing them through the lens of the Nor-
dic social partner approach.



Black boxes of cognitive computers 111

5.1.  Sweden: business as usual

In Sweden, if you ask a union leader, “Are you afraid of new technology?” they 
will answer, “No, I’m afraid of old technology.”

These words emanated from the Swedish Minister for Employment and Integra-
tion Ylva Johansson, succinctly describing the Swedish response to the advance-
ment in automation, in a 2017 New York Times article (Goodman, 2017, para.9). 
This article contends that 80% of all Swedes hold positive views on robots and 
AI. The article elaborates by drawing a connection between Nordic countries’ 
comparatively high investments in labor-market policies, and workers’ optimism 
regarding new technologies. The article can, in short, be summarized as follows: 
If the government promises to assist you in adapting to a new labor market, you 
will not fear that labor market.

Embracing that which is new while simultaneously ensuring that citizens can 
engage in it, is one of the key components of the Nordic social partner approach. 
In the Nordic approach, employers’ organizations and trade unions represent the 
interests of capital and labor in negotiations that ultimately regulate the labor mar-
ket – wages, work conditions, et cetera – through collective bargaining (Lundh, 
2010). The state ensures that citizens have access to education, health care, day 
care for children and other social services.

In addition, if job loss comes knocking, the state provides unemployment ben-
efits, often topped up by the union. Further, wages of workers in companies fil-
ing for bankruptcy are guaranteed by the state for a certain period. In the Nordic 
approach, entrepreneurship is crucial, as the model cannot harbor companies that 
are not making a profit. Incidentally, Swedish workers have enjoyed real wage 
increases for decades.

With such characteristics, the Nordic approach is an organization model of 
the labor market that with no small benefit can be applied in meeting the chal-
lenges of digitalization. Digitalization brings new issues and conundrums to 
the table, such as the aforementioned issues of black-box transparency and data 
ownership. Within the framework of the Nordic approach, all partners have a 
strong interest in maintaining productivity gains while keeping the peace on 
the labor market. High levels of conflict and/or discontent are simply poor for 
business.

This means that employers and unions have a joint interest in solving problems 
emerging in new contexts, be it changes brought on by technological leaps or 
sharp turns in the global economy. Within the Nordic approach, both employers 
and unions have strong incentives to reach agreements and work in concert. Such 
a mutual and interdependent situation is fertile ground for innovative solutions. 
When negotiations in the end produce a way forward, it is a direction anchored 
in both employers and unions. Lastly, there is a clear advantage of regulating the 
new components of the labor market through collective bargaining, compared to 
regulation through legislation.
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Collective bargaining agreements can be tailored to the specific context of each 
sector of the labor market, whereas legislation applies in the same way to all dif-
ferent contexts. Collective bargaining is flexible and has its point of departure 
with the stakeholders, whereas legislation by default needs to be “popular”. Regu-
lating through legislation hence risks a situation where the public opinion wants 
to deal with a problem specific to one sector of the labor market, not taking into 
consideration that perfectly healthy sectors might be disadvantaged. In addition, 
agreements can be renegotiated. Changing legislation on the other hand is (rightly 
so) quite difficult to amend.

5.2.  Outsmarting cognitive computing and opening black boxes?

What then, is the Swedish way of dealing with cognitive computing and black 
boxes? The short answer is that it depends on which sector of the labor market, 
with some 650-odd collective bargaining agreements, one refers to. The upside of 
avoiding a one-size-fits-all approach, such as legislation, is that the incorporation 
of cognitive computing can be tailored to very specific opportunities and limita-
tions of a sector of the labor market. Employers and unions responsible for that 
sector can cooperate on how new technology should be implemented in a way that 
benefits growth, while not used to the disadvantage of workers.

What does this mean for cognitive computing and black boxes? As Swedish 
workers can be expected to have a generally positive view on technology, Swe-
den has a bit of a head start in the implementation of Industry 4.0-esque ways of 
organizing work. However, quite a few situations will likely occur where cogni-
tive computer systems do not function as intended. Limitations in system design 
is one factor, another is subpar input data. It is therefore crucial that employers 
and unions mutually allow for unintended consequences to occur, with the under-
standing that they will be corrected.

Then again, there will be cases where employers will try to use management by 
app as a method for keeping workers in check and/or pressure workers to perform 
beyond healthy limits. Strong unions (69% of Swedish workers are unionized, 
90% of workers are covered by a collective bargaining agreement) will play a key 
role in opposing such activity (Kjellberg, 2010). But unions will need the support 
and cooperation from employers. The incentive for the latter being that companies 
not adhering to good working conditions are using social dumping as a business 
model, which is bad for employers both in terms of unfair competition and in the 
undermining of the Nordic approach.

Transparency of black boxes is a potentially harder nut to crack, as it does not 
only involve the motivations of employer and worker, but also that of computer 
system developer. Companies that develop and license cognitive computing sys-
tems have no obvious incentive for opening up their software to scrutiny. Employ-
ers have a role to play here as a safeguard, refusing to license and implement 
systems unless employers and representative bodies in unions are able to fully 
understand as well as exercise real influence over the system. This is crucial for 
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levelling the playing field between system and user. Keeping the algorithms in a 
non-transparent black box will feed mistrust among workers, resulting in non-
cooperation, strikes or sabotage – as seen throughout the history of industrial 
revolutions. This is ideally where the interest for the developer to be transparent 
manifests – it is the only way to stay in business.

6.  Conclusion
As digitalization has such high prospects, it is likely that actors on the Swedish 
labor market will dive in quite happily. This has potentially high effects for a 
large group of people while it at certain stages might be a bumpy ride. The Nordic 
approach does provide quite a few methods for smoothing out the road, but at the 
same time, evolution of the Nordic approach is (as always) necessary. Problems 
will not solve themselves. Currently, the partners within the Nordic Approach can 
be said to be asking the right questions. There is, for example, a consensus on 
the great need for worker retraining, as some jobs will disappear, while far more 
will change in nature. On the other hand, there is yet no consensus on how such 
retraining should be organized or funded.

Asking the right questions is often a good way to start and digitalization is not 
the first time the Nordic social partner approach faces a great challenge. But as 
challenges go, digitalization can be said to be a rather complex one. It is worth 
stressing that the challenges of highest importance are not necessary the techni-
cal aspects. The hardest part will probably be making the mental transition of the 
conceptualization of cognitive computing. Trust will be a crucial issue.

The robots, digital tools and computer systems that are increasingly more 
entwined in the daily routine of work, do not constitute threats in and of them-
selves. Of greatest importance is to keep in mind that the impact from digitalization 
of labor markets will be different, depending on what values and policies inform 
key decisions. Different responses will have correspondingly different outcomes 
for workers, management, shareholders and customers. These responses will be 
guided by values as well as policies. There are choices to be made, by states, 
enterprise, unions and citizens.

Regardless of exactly how many percentage points of jobs that will disappear 
or radically change in nature, we should expect that many millions of workers will 
be out of a job or at least struggle to retain their job. It is imperative that socie-
ties not allow that to transform into neo-luddism, social unrest or a fertile ground 
for populist sentiments. Digitalization, in order to be successful, must benefit the 
vast majority of people it will affect. The way to achieving that will be a political 
endeavor that will require profound deliberations, compromise and action, from 
all who in one way or the other have an interest in the future labor market.
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Notes
 1 A computer system is a functional computer, including all necessary hardware and soft-

ware to make it functional. Computer systems vary in size from a single device to large 
multiuser systems.

 2 The first three being (1) mechanization powered by water and steam; (2) mass produc-
tion and assembly lines powered by electricity; and (3) the digitization and automation 
of production, respectively.
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