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Abstract

Technological advances in the field of artificial intelligence, machine learning
and robotics are highly likely to change the nature of work for individuals in
the developed world. In line with that, the latest research points to the im-
portant role of socio-emotional or soft skills. Investing in these skills enhances
the individual’s labor market productivity. Accordingly, the paper seeks to
develop an adequate skill set to meet future demands at the workplace. The
results reveal four main areas to play a significant role in the future work-
force. This holds in particular for areas of human-machine collaboration,
where both parties are allowed to demonstrate their comparative advantages.
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1. Introduction

Whenever the impact of technological advances on work has been discussed,
fear has been created in the form of the end of work or the possible disappear-
ance of work (Brynjolfsson & McAfee, 2016; Wilson, 1996; Rifkin, 1995). Al-
though technology can be considered as the main source of economic progress,
it has generated cultural anxiety throughout history (Mokyr et al., 2015).
However, core human competences are less replaceable through machines, es-
pecially in areas such as high productivity occupations, which depend on specific
skills and experiences. This holds true for occupations to be associated with hu-
man skills that are complementary to technological possibilities (Eichhorst, 2017).
While Katz and Murphy (1992) point to the impact of technological change
on labor earnings, the latest research (Verick, 2018) sheds more light on the
shifting skill set through technological change. Accordingly, access to technology

tends to enhance productivity and working environments.
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That said, it is likely that the skill set, enabling individuals to compete in the
future labor market, will be changing over time. Following this argumentation, a
more complementary skill set will be needed, ranging from literacy and nume-
racy skills to the right socio-emotional skill set needed to work collaboratively
and flexibly (OECD, 2016).

In this context, research frequently points to the importance of socio-emotional
or soft skills (Larsen et al., 2016; De Carvalho & Rabechini, 2015, Syed et al.,
2010). Hence, the paper seeks to contribute to developing a soft skill set pro-
moting the individual’s labor market success in times of changing demands at
the workplace.

2. Theoretical Evidence

Defining socio-emotional or soft skills

Whereas some soft skills may be rooted on inborn talent, it appears likely that
many skills may be acquired and changed through a variety of experiences in life
(Wickramasinghe & Perera, 2010). In some instances, the terms employability
skills or enterprise skills are used, indicating that they are transferable between
industries and occupations (Deloitte, 2017).

A further challenge in the definition of soft skills may be that they are not
only associated with skills but also with values, beliefs, dispositions, traits, and
behaviors (Matteson et al., 2016). Finally, the understanding of what soft skills
are varies widely and the perception differs from context to context (Schulz,
2008).

In this work, the term soft skills refer to general, transferable and mallea-
ble skills. By synthesizing the existing literature in the respective field, An-
drews & Higson (2008) lay down general, transferable, and malleable skills as

follows:

e Professionalism & reliability

o The ability to work under pressure

e The ability to plan and think strategically

e The capability to communicate and interact with others, either in teams or
through networking

¢ Good written and verbal communication skills

e Information and communication technology skills

e Creativity and self-confidence

e Good self-management and time-management skills

e A willingness to learn and accept responsibility

Note: The authors refer to Elias & Purcell, 2004; Nabi, 2003; Tucker et al.,
2000; McLarty, 1998.

Accordingly, they are not specific to any occupation and may be used in vari-
ous situations under different circumstances. Following this approach, skills are
subject to change during the individual’s lifetime and amplify the human com-

parative advantage over machines.
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Defining artificial intelligence, machine learning, robotics, augmented and
virtual reality

Besides the phenomenon such as artificial intelligence (AI), machine learning
(ML), and robotics, the term big data refers to large data sets being analyzed by
computers in order to reveal certain patterns, trends, and other associations. Big
data and analytics can be interpreted by collecting as well as the evaluating data
from different sources, equipment as well as systems (Larsen et al., 2016).

ML is used to describe the field of computer science, which deals with algo-
rithms that learn from and are able to make predictions on data without needing
to be programmed explicitly. Hence, ML forms an important basis for Al tech-
nologies (Wilson & Daugherty, 2018). Engineers may be able to program a ma-
chine to master tasks autonomously by examining successful examples of the
task conducted by others (Autor, 2015).

Most recent advances in ML refer to the Artificial Neural Network (ANN), a
powerful computing system to handle difficult as well as challenging problems,
inspired by the human nervous system (Zhang, 2018). A further area, where
rapid recent acceleration in digital improvement can be seen, is robotics (Bryn-
jolfsson & McAfee, 2016).

Moreover, the future of work is assumed to be increasingly impacted by vir-
tual reality (VR), allowing individuals to immerse themselves into multisensori-
al, three-dimensional, 360-degree computer-simulated environments as well as
to interact with others in these environment (Schwab & Davis, 2018).

One form of VR is augmented reality (AR), further enhancing the user’s per-
ception of the reality. AR can provide visible information about the real world,
increasing the interactivity of physical spaces and object, which can be exempli-
fied by the use of Google Glasses or the Microsoft HoloLens (Schwab & Davis,
2018).

Labor market polarization

Another phenomenon occuring on the labor market constitutes labor market
polarization, describing the increasing employment in the high-skill and in the
low-skill occupations as well as slower growth in middle-skill jobs (Goos et al.,
2011). This phenomenon can be observed mainly in Anglo-Saxon and European
economies (Larsen et al., 2016).

According to the Routinization Hypothesis, routine tasks are more likely to be
substituted since machines are much better than humans at performing routine,
codifiable tasks, corresponding to an explicit set of rules (Deming, 2017). Autor
& Dorn (2013) expect a structural shift from middle-income manufacturing to
low-income service operations.

Autor (2015) argues that human capital investment should aim at producing
skills that are complemented, rather than substituted by technology. It appears
that the polarization effect leads to growth for both manual routine tasks found
in low-skill jobs as well as high-skill cognitive/abstract tasks (high-skill jobs),

while the routine tasks found in middle-skill occupations are hollowed out.
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Destruction Effect;

This phenomenon might be supported by the Theory of Mind, indicating that
human interaction is based on empathy (Camerer et al., 2005). That is, cognitive
abilities infer mental states, such as intentions and beliefs of others through
processing their physical appearance and overt behavior (Ondobaka et al., 2017).
Thus, Frey & Osborne (2013) argue that tasks requiring social skills constitute a
key bottleneck to computerization.

3. Methodological Approach

As illustrated by Figure 1, the destruction effect describes the substitution of la-
bor (Schwab, 2017) because of automation or other labor-saving technologies
(WTO, 2017). Technology-fueled disruptions may substitute capital for labor,
which forces workers to become unemployed or to re-allocate their skills (Schwab,
2017, Appendix B).

On the other hand, it can be considered that technological progress is la-
bor-augmenting. That is, technology may also contribute to significant job growth.
This phenomenon can be described by the capitalization effect. In this case, work-
ers are complemented by improved technology, leading to higher productivity
and increased income. As a result, new businesses, occupations and even new
industries may occur (Schwab, 2017).

Referring to past developments and both effects, however, only little effects on
employment have been observable so far. At the beginning of the 19™ century, 90
percent of the working population in the US was employed in the agricultural
sector. Today, professions in agriculture account only for less than two percent.
This shift has been taking place rather smoothly from a societal point of view,
without significant social disruption or unemployment on a massive scale
(Schwab, 2017).

Technology-Fueled
Disruption

New Industries Capitalization Effect;

Jobs Lost

Jobs Gained

Automation of
Workers

Complementation of Workers

New Businesses
New Occupations

Figure 1. Designing the destruction and capitalization effect. Source: Own representation based on Schwab (2017) and

Colvin (2015).
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The Routinization Hypothesis provides evidence that industries in which rou-
tine tasks were applied heavily have been most significantly disrupted by the de-
struction effect (Goos et al., 2009). Routine tasks can be characterized as precise,
well-understood procedures, which can be, and increasingly are, codified in com-
puter software and performed by machines. Routine tasks may be divided into
routine cognitive tasks as well as routine manual tasks. Routine cognitive tasks
typically refer to middle-skill work such as clerical, administrative, and sales oc-
cupations (Acemoglu & Autor, 2011).

In contrast, routine manual tasks can be found in production and operative
occupations in low-skilled jobs, including repetitive production and monitoring
jobs (Acemoglu & Autor, 2011).

Routine manual tasks can be characteristics by food preparation and serving
jobs, cleaning as well as janitorial work, grounds cleaning and maintenance,
in-person health assistance by home help aids as well as numerous jobs in secu-
rity and protective services (Autor, 2015).

Routine tasks are highly susceptible to computerization. Those tasks can be
further differentiated into non-routine cognitive/abstract tasks and non-routine
manual tasks. Non-routine cognitive/abstract tasks refer to high-skill occupa-
tions such as managerial, professional and technical work (Acemoglu & Autor,
2011), flexibility, and judgment (Deming, 2017).

Non-routine manual tasks can be found in service occupations and are less
likely to be substituted than routine tasks but more susceptible to automa-
tion than non-routine cognitive/abstract tasks, since they typically require a
high degree of flexibility, physical adaptability (Frey & Osborne, 2013), visu-
al and language recognition as well as interpersonal interaction (Autor,
2015).

It appears that the present technological change decreases the demand for
routine tasks (WTO, 2017) encompassing routine manual tasks as well as
routine cognitive/abstract (Acemoglu & Autor, 2011), as illustrated by Figure
2.

The investigation is based on empirical research, where personal interviews
have been conducted with a row of experts in the field of technological devel-
opment. Appendix A summarizes the sample of these specialists from compa-
nies located in Switzerland. Global innovation is driven by high-income econo-
mies. Switzerland has been ranking first in the Global Innovation Index since
2011 (Cornell University, INSEAD, & WIPO, 2018) and can be considered as
one of the most advanced economies (UNDP, 2018).

Additionally, the analysis focused on specialists in areas such as technology
and future workplaces in Switzerland. In this context, many of the interviewees
represent prominent internationally operating companies. Given their seniority
in the company, for example, founder, CEO, CTO, and other leading managing
positions, the interviewees represent expert knowledge in the area of future
skills.
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4. Findings
The substitution of certain jobs constitutes rather a gradual process

Currently, a gap between technological possibilities and their later imple-
mentation exists. This may also hold true for robot substitution. In theory,
technology may destruct industries at a fast pace. Nevertheless, whether tech-
nology will have this immediate impact on the real working world is highly
questionable.

Many jobs may exist for much longer than they needed to persist given the
technological advances. The latter allow for a better use of brain power, which in
turn might have a positive impact concerning the individuals’ motivation. This
scenario highlights a positive human-machine interaction, where both compara-
tive advantages are amplified.

AT may be a tool to allow workers to focus on the qualities unique to human
beings. Despite its substitutional effect, technical advances can also be regarded
as a supporting tool for human labor. Given that Al is not tangible, and thus ap-
pears to be abstract, it can also be seen as a way to facilitate the qualities of a

human worker.

Cognitive/
Abstract

Routine Non-Routine

Non-Routine
Manual Tasks

Manual

- Highly susceptible to computerization; middle-skilled jobs
Increasingly susceptible to computerization; low-skilled jobs

0| Least susceptible to computerization; high-skilled jobs

Figure 2. Impact of automation on certain tasks. Source: Own representation based on
Autor et al. (2003), Acemoglu & Autor (2011), and Frey & Osborne (2013).
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Undisputed advantages of computers regarding data processing

The advantage of the capability of machines for a human brain is able to effi-
ciently compare a high number of X-ray images and at the same time scan them
for common patterns. Within this area, it is undisputed that the capabilities of
machines clearly surpass those of humans. Regarding Al, the three variables of
speed, volume, and complexity mark a comparative advantage of machines, since
a human brain is limited in the cognitive capacity, due to biological reasons.

Until recently, data processing was largely attributed to the human compara-
tive advantage. Today, data processing is carried out by machines in a very broad
range of areas. Even gut feeling may appear as a multitude of information that
humans form to a sentiment or opinion.

Recent advancements in AI imply a shift in a skill set necessary to compete in
the labor market. Robotics is able to change jobs in the field of craft industry
through substitution. Likewise, AI might also cause similar developments in the
more cognitive field, in more numbers-driven and fact-based occupations as
seen in accounting or in legal professions. Therefore, it is likely that in many

occupations different skills will be required.
The focus of work itself is likely to shift

Today’s skills focus mainly on execution and implementation. This might move
towards a skill set allowing for more non-linear work and social interaction. Crea-
tive, collaborative work as well as the communication of results is expected to be-
come more relevant than physical or cognitive work. Hence, the need for cogni-
tive, analytic as well as algorithmic thinking will be emerging in many roles.

Translating the human world into the machine world gains in importance
next to the field of soft skills such as empathy and creativity. Specific in-depth
knowledge in a domain remains still important. In this context, referring to the
theory which employs the vertical bar of the T as the in-depth of expertise and
the horizontal bar constituting the ability to collaborate across different fields.

The term cross-disciplinary competences might be used in order to emphasize
their importance. When considering the baby boomer generation, that is cur-
rently exiting the working world, it appears that this generation paid less atten-
tion to the importance of soft skills. With that generation retiring, a change in

valuation is likely to occur.
Change handling skills deem necessary

The future of work seems to be increasingly difficult for individuals, who have
a hard time adapting to new situations. It is assumed that the demand for the
skill of personal adaptability is likely to increase. Simultaneously, cognitive skills
are an important contributor to adaptability.

Cognitive abilities go in line with the successful adaptation of new situations.
However, adaptability depends on personality traits, such as openness for change
and the perception of chances and risks. The willingness to continuously gain
the knowledge necessary and to be able to grow alongside the technological ad-

vances is essential for the future of work.
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Personal adaptability, flexibility as well as the openness to change, is likely to
ameliorate success at the workplace, since there is no guarantee that one’s cur-
rent occupation will still exist (at all or in the same form) five or ten years from
now. Adaptability can be attributed to major changes such as a professional reo-
rientation, whereas flexibility describes one’s ability to deal with small alterna-

tions in one’s daily working life.
Acquiring skills for continuous improvement

Lifelong learning skills refer to the willingness to continuously update the in-
dividuals’ own skill set. For this to happen, enthusiasm is essential, as there is a
mutual dependency between enthusiasm and lifelong learning. Both phenomena
shall be complemented by curiosity, referring to the interest and openness to-
wards the unfamiliar. That said, all three skills build the basis for the skills for
continuous improvement.

In times of both more virtual and intercultural teams, the need for empathic
behavior is likely to grow. Yet, empathy is hidden behind skills such as commu-
nication. Nonetheless, the ability to empathize can hardly be replaced and might
become increasingly valuable. In general, individuals tend to be treated by a real
person, equipped with the necessary skills to emphasize.

One day there might exist nursing-robots, helping the elderly to wash their
hands in the morning and to brush their teeth. However, even though the robots
will be able to capture facial expressions, it will be hard for them to tell when a
person needs comforting. When a gaze is empty, it is difficult to assess whether
it is due to Alzheimer’s disease or simply a person being tired. These subtle dif-
ferences are hardly distinguishable and thus a replication via an algorithm proves
to be extremely difficult.

Leadership as the ability to share a vision through communication

Communication in the sense of gathering and transmitting information, whether
structured or unstructured, is deemed an even more necessary skill for the future.
The need for communication is likely to intensify, as it is crucial to be as transpa-
rent as possible and to clearly explain envisioned changes within a company.

Additionally, the skills to communicate the value proposition of a product to a
client and to have a meaningful conversation remain equally important. In the
past, workers from older generations were less confronted with sharing informa-
tion in a team, as more focus was placed on the individual results, instead of the
ultimate outcome of a team. Thus, a shift in paradigm towards an increased im-
portance of teamwork is visible. This implies a new paradigm away from the
classical linear and hierarchic functions to increasingly flat hierarchies.

At the same time, collaboration between individuals from different cultural
and educational backgrounds becomes more common. Individuals, who under-
stand these mechanisms, will most certainly be privileged. Evidence for this de-
velopment can be observed by the growing interdependence of organizations
within these cross-company ecosystems, which, in turn, is a result of the intensi-

fication of complexity.
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Out-of-the-box thinking skills foster the creative process

Creativity constitutes another relevant skill in the future, as displayed in Fig-
ure 3. Nevertheless, the concept of creativity remains relatively unclear. Creativ-
ity may be regarded as a means to problem solving. Creativity broken down is
only the result of logic reasoning—something that can also be called intuition.
However, intuition may be the consequence of experience that might uncons-
ciously be reflected in a piece of art.

When referring to creativity solely as applying something in a different con-
text, then creativity may not be a key skill in the future, since computers will be
able to substitute for this task. However, when referring to creativity as a fluid
concept that cannot be traced back to a pure data processing mechanism, this
might constitute an important skill for employees. Creativity, in the sense of
out-of-the-box thinking, in order to escape the borders of the norms and their
structures will be crucial.

In contrast, critical thinking refers to challenging an existing process and to
question, whether a routine is still valid, or a task needs to be adapted. Critical
thinking should be more positively formulated by using the terms “thinking
out-of-the-box” or “looking for new ways”. Challenging existing processes, being
open for change, or becoming an early-mover in the market are vital in view of

future requirements.

9 ¥

Change Handling Skills Skills for Continuous
Improvement

Critical

T
Interaction Skills Out-of-the-Box Thinking

Skills

Figure 3. Development of a skills cluster. Source: Own creation based on the
generated and categorized findings.
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Legend:

Scenario Capitalization Effect

Scenario Destruction Effect

5. Discussion of Findings

There is a considerable amount of uncertainty, as always when making predic-
tions for the future. This holds particularly true for abstract and intangible con-
cepts such as soft skills. With regard to the soft skills cluster, as displayed in
Figure 4, a classification of the key soft skills into four main areas, according to
their nature, has been conducted.

To gain a simplified view on how the possible technological advancements
may impact prospective skill requirements, Figure 4 pictures the Soft Skills
Model for the Future of Work. The model illustrates both, the destruction effect
(substitution) as well as the capitalization effect (complementation).

However, through the capitalization effect, new businesses, occupations and
industries will be created, and thus the need for continuous improvement may
be amplified as well. Through lifelong learning, inspired by enthusiasm and fu-
eled by curiosity, the likelihood to be successful in the future labor market is
likely to grow.

The complementation effect may highlight human-machine collaboration.
First, with the Routinization Hypothesis, it was illustrated that the routine tasks
of a job are most likely to be overtaken by machines. On the one hand, this means
that workers are enabled by technology, leading to use their very human capacity

that a machine cannot substitute.

; B s " New Busi New
Increasing Substitution Increasing Competition Occupations, New Industries
Increasing Complementation IncreasmgT(;;)knslplexny of

L

Increasing Number of |, | Increasing Demand of
Discovery in Teams Non-Linear Thinking

{

Figure 4. Soft skills model for the future of work. Source: Own creation based on both, the theoretical and empirical analysis.
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This, in turn, may imply that the demand for non-linear thinking may be hig-
hlighted. Linear thinking refers to the capacity of machines, which is suggested to
be in favor to respect rule-based routine tasks, where machines can utilize their un-
derlying set of data. Non-linear thinking, in contrast, refers to the out-of-the-box
thinking capacity. Tasks that rely on non-binomial as well as out-of-the-box
thinking, still do not lie within the framework of machines.

Even though with continuing technological advances, this frame is likely to be
widening. Cognitive (thinking) skills, which refer to processing anything outside
the given scheme, are considered the comparative advantage of humans over
computers. Following this, the concept of out-of-the box thinking will shift
alongside the technological advances.

Innovation capacity may further lead to new business opportunities, also in a
case where the destruction effect will be predominantly present. The considera-
ble complexity of tasks will lead to an increasing number of discoveries in inter-
disciplinary and multi-character teams, where specialized workers from all over
the world collaborate within projects to tackle highly complex problems.

Regarding the two scenarios outlined in the aforementioned models, it is im-
portant to understand, that the two opposing effects of substitution and com-
plementation may occur at the same time, depending on the stage of automa-
tion. In the first stage, complementation is stressed, whereas in the last stage,
substitution is amplified. Especially in the middling stage of Augmented Intelli-
gence, the two effects might overlap.

Lastly, the degree of which one effect tends to overrule the other one, plays a
role for which skills may be amplified at what point. Thus, the Soft Skills Model
for the Future of Work simplified the reality in this aspect.

Furthermore, in the last phase Autonomous Intelligence, where substitution is
at its highest level, there might still be niches, where it would economically not
make sense to automate certain tasks or where especially human traits are

wished and thus being paid in form of a human premium.

6. Conclusion

Four main clusters of change handling skills, skills for continuous improvement,
interaction skills as well as out-of-the-box thinking skills have been identified.
Concerning the contribution of these soft skills cluster to success in the future of
work, it has been revealed that depending on the prospective scenario, different
soft skills may increase in importance.

The future might bring changes to the working world, including a higher pace
and scale than in previous periods of economic transformation. However, tech-
nological advances should be considered as a tool allowing for a successful hu-
man-machine collaboration, where both the capabilities of technology and the
human comparative advantage can be amplified. With such an interplay, the best
possible outcome is likely to be achieved. However, to be part of such a coopera-
tion between human and machine intelligence, employees need to acquire ap-

propriate skills.
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Moreover, the importance of providing the workforce with the essential skills
for the future of work cannot be overstated. Thus, education providers should
pay more attention to soft skills within schooling, moving away from a focus on
the technical hard skills towards an integration of both hard and soft skills. Such
an integration would imply a transformation in education, moving from learn-
ing traditional fact- and rule-based knowledge to learning how to think critically
and to be creative.

This shift would most certainly lead to improved innovation capacity. Fur-
thermore, a shift away from an education system, where all students are taught
the same, towards increased importance placed on the individuals’ interests and
capacities would further trigger the individual’s enthusiasm, while at the same
time allowing for more curiosity.

Next, a shift from learning as a basis to the acknowledgement of lifelong
learning through self-development is proposed. Thus, skills from the four main
soft skills clusters should be fostered independently throughout one’s lifespan. It
is the responsibility of each individual to be open for future changes and to con-
tinuously improve their own abilities through self-inspired enthusiasm and cu-
riosity.

Additionally, the importance for interaction skills, owing to the increasing
dependence on others, should be stronger embedded in the education system.
The same holds for out-of-the-box thinking skills, which should be more often
applied to find creative solutions and innovative pathways, leading into a pros-
perous future.

Nevertheless, the future of work might also be shaped by additional forces.
Large-scale developments with regards to shifts in demographics or the ongoing
globalization may strongly impact the future and define labor market conditions.
This implies that changes in skill requirements for the prospective workforce
may be impacted by additional factors that need to be taken in to account.

Finally, studies analyzing the development of soft skills more in-depth should
be carried out by not only referring to schooling education but also by consider-
ing an individual’s upbringing. As potential inequality might rise over time due
to changes in skills and knowledge required for new types of tasks and jobs in an
increasingly computerized working world, hence, up-skilling and re-skilling
opportunities to provide individuals with the appropriate skills might be deemed

necessary for the future.
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Appendices

Appendix A: Overview of Primary Research Taken into
Consideration

Expert Position Employer/Company

Interviewee 1

Interviewee 2

Interviewee 3

Interviewee 4

Interviewee 5

Interviewee 6

Interviewee 7

Interviewee 8

Sales and Business
Development Lead Switzerland

Head Delivery

Director Enterprise
Solutions/Member of the
Executive Board

Founder and CTO

Advanced Data Analytics
and AT Specialist

Innovations Manager

Founder

CEO

International company; consulting for chatbot
solutions

International company; specialized in executive

recruiting

MNE [multinational enterprise] in the technology
sector

International company; providing brain
technology

MNE in the technology sector

MNE in the technology sector

Swiss-based company; specialized in consulting
for innovation

Swiss-based company; specialized in providing
mobile workplaces

Source: Own representation. Note: All interviews were conducted in April and May 2018.

Appendix B: Substitution and Complementation According to the
Stage of Automation

o e
o e

Source: Own representation, three stages of automation according to PwC (2017).
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