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Abstract

Technological unemployment, in other words the substitution of human labor with automation, has become a
growing concern today and is a large contributor to robophobia - the fear of robots. This paper aims to add value to
existing research through a cohesive paper providing causes, practical example, and solutions to this global issue.
South Korea and Germany were compared to highlight the varying impact of automation in different economic
contexts and why one deals better with technological unemployment than another. In addition, the study suggests
potential strategies and solutions to mitigate the negative impacts of technological unemployment, including
investment in education and skills development, industry-government collaboration, and reassessment of labor costs
and capital allocation. Ultimately, this paper highlights the importance of understanding and addressing
technological unemployment to ensure a future in which automation and human labor coexist harmoniously,
promoting a more equitable and inclusive society.
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1. INTRODUCTION

We are starting to live in a world where automation
and artificial intelligence is surrounding us. The
technological era we live in today which involves
the rise of data analytics, human-machine
interaction, digitization, and automation (Fonseca,
2018) is known as the fourth industrial revolution or
industry 4.0 and we are now on the brink of it (Yang
& Gu, 2021). According to McKinsey (2022),
before 2014 the Google search term “Industry 4.0”
was nonexistent. Although by 2019, 70% of
respondent of a McKinsey survey were already
piloting new technology where 68% of respondents
regarded industry 4.0 as a top strategic priority
(McKinsey, 2022). Studies show that between year
2000 and 2010, 85% of all jobs lost in the USA
were due to the introduction of new technologies
(Cocco, 2016). With that said, the study of
technological unemployment is becoming more
important.

Technology unemployment can be described as “a
situation when people are without work and seeking
work because of innovative production processes
and labor-saving solutions” (Kochanska &
Klimczuk, 2015). The term was first introduced in
the 1930s when John Maynard Keynes predicted
technological unemployment with the motivation
“due to our discovery of means of economizing the
use of labor outrunning the pace at which we can
find new uses for labor” (Keynes, 1930). Ever since
there has been extensive research on the concept.
Looking back in history, the impact of technological
unemployment is large. During 1970-1990 the
annual employment losses in the USA was at
800,000 (Stettner, 2018). Fast forward to 2020, the
employment losses stand at 2.5 million yearly, a
three-time increase (Stettner, 2018).

With that said, the global spread of Al and
automation is leading society to feel insecure about
the future of their employment (Gee, 2021). This
feeling of insecurity leads them to a great sense of
robophaobia or fear from robots. Considering this, a
solution to technological unemployment is crucial to
help reduce robophobia. By understanding what
triggers robophobia in people and finding a solution
to it, society can move forward with the future
instead of resisting it.

However, research on what makes the fear of
technological advancement differ from one country
to another and what solutions can be placed to
mitigate the threat is something that very few have
studied such as (Vivarelli, 2012) and (Stevens &
Marchant, 2017). Understanding why specific
countries welcome robots and automation at low
unemployment levels helps other countries to learn
how to deal with their technological unemployment
and therefore help propose solutions. For example,
we can learn from South Korea how they managed
to become one of the worlds most automated and
technologically advanced country while maintaining
low unemployment rates.

Furthermore, | will add more value to this paper by
gathering literature regarding potential solutions

that could solve the problem of high unemployment
rates due to technological advancements. Therefore
I will dedicate this research paper to further explore
the research available regarding these topics and
finding out the secret of why there are countries less
affected by technological unemployment than others
and what solutions/regulations can aid in solving
this issue. While automation also comes with
advantages this paper will only focus on the
disadvantage of technological unemployment to
narrow down the research and keep it specifically
focused on one aspect of automation.

With that said the research question is as follows:

What policies could be countries introduce to
mitigate technological unemployment hence
reducing robophobia?

In order to answer the research question in a
structured manner, | broke it down into three sub-
questions.

Sub question 1: What are the causes of
technological unemployment?

Sub question 2: What makes two highly automated
countries have different unemployment rates?

Sub question 3: Which solutions to technological
unemployment could be proposed?

2. LITERATURE REVIEW

In order to have a complete overview of the topic it
is essential, to begin by including some knowledge
about the theory of technological unemployment
which is considered to be one of the main causes of
robophobia or the fear of robots today.

2.1 Robophobia

The term robophobia could be defined as “a bias
against robots, algorithms, and other non-human
deciders” (Woods, 2022). It can also be defined as
an “irrational anxiety about robots and other
advanced automation machines” (Faulkner, 2019).
It could simply be defined as the fear of
robots/automation. This fear has been increasing
during the last few years due to the development of
technology. In 2014 Stephen Hawking told the BBC
that “the development of full artificial intelligence
could spell the end of the human race” (Sewell,
2017).

Furthermore, articles such as ‘Al Revolution is
Coming-And It Will Take Your Job Sooner Than
You Think” and ‘New Study: Artificial Intelligence
Is Coming for Your Job, Millenials’ (Liang et al.,
2019) all lead to a widespread fear towards the job
anxiety automation could cause (Woods, 2022).

2.2 Technological unemployment
Technological unemployment can be simply
described as unemployment or loss of jobs due to
technical progress (Black et al., 2009). The largest
fear continuously connected to automation in
research is the fear of unemployment (Gee, 2021).



The fear of Al or robophobia seems to stem from a
few common causes: general anxiety about machine
intelligence and the fear of mass unemployment
(Schmelzer, 2019).

The fear of technological unemployment has been
around for years with each new development. This
is showcased throughout history. For example, in
1589, William Lee invented the stocking frame
knitting machine although Queen Elizabeth |
refused to grant him the patent due to
unemployment concerns (Frey & Osborne, 2013).
Furthermore, the adoption of manufacturing
technologies in the 19" century led to the
substitution of skilled workers with machinery (Frey
& Osborne, 2013). Moreover, in the 20™ century,
car manufacturing has become majorly done by
robots. Assembly line tasks such as painting and
welding were migrated from humans to robots
(Fleming, 2020).

Furthermore, according to a study by Bain and
Company (2018), they believe that service sector
automation could displace labor at 2-3 times the rate
of past transformations.

U.S. Service Sector Automation Could Displace Labor
at 2-3 Times the Rate of Past Transformations
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Figure 1.1 US Service sector unemployment across
the years (Bain and Company, 2018)

Figure 1.1 showcases that during 1970-1990 the
annual unemployment was at 800,000 in the US.
Fast forward to 2020 the losses in employment
stand at 2.5 million yearly, a three-time increase
(Stettner, 2018). This increase magnifies the
relevance of the topic and highlights that the
situation is worsening as time passes.

To truly compare the size of this impact, we could
look at the size of US labor during 1990 and 2020.
During 1990 the labor force was at 126 million
(Statista, 2023). In 2020, the labor force increased
to 161 million (Statista, 2023). With that said,
while the labor force increased (22%), the
employment losses increased at a larger rate (68%).

The negative effects or disadvantages of
unemployment generally also apply to technological
unemployment. This includes social division, where
there is a big gap between social classes.
Furthermore, poverty levels increase, leading to
poor social behavior such as mistrust, crime, and
corruption (McClleand & Macdonald, 1998).

Nevertheless, the effects of technological
unemployment in research are mixed. Some believe
technological advancement will lead to newer jobs
and less unemployment, while others believe the
level automation will be far greater than the jobs
thus it will lead to a greater unemployment. To
support this statement, when looking at how many
jobs could be automated in the next two decades,
the literature provides estimates as low as 9%
(Arntz et al., 2016) and as high as 50% (Chui et al.,
2017) in the USA. (Arntz et al., 2016) estimated
automations impact on occupation tasks by studying
21 nations that are part of the OECD which led to
an unemployment risk of as low as 9% considering
a task-based approach. Moreover, an article written
by Chui et al., 2017 published on the Harvard
Business Review and based on an analysis of 2,000
workplace activities across 800 occupations, states
that about 50% of the activities (not jobs) that
people do in the global economy can be automated.
The most automatable activities according to the
analysis were data collection, data processing, and
physical work in environments like factories. This
means that there are still jobs that will exist while
automation will just aid in the productivity of some
jobs.

On the other hand, Frey and Osborne estimated the
impact on occupations by gathering information
about 702 occupations using O*NET an online
platform developed by the US Department of Labor
(Frey & Oshorne, 2013) and predicted that around
47% of occupations can be automated.

There is a strong link between Arnz et al., 2016 and
Chui et al., 2017 since they both believe that not
entire jobs would be automated but instead, job
tasks would. This indicates that there are specific
jobs that can be fully automated while the rest are
partially affected. The next section looks at these
types of jobs at risk.

2.3 Types of jobs at risk

The types of jobs at risk from automation helps set
the picture of what tasks will become irrelevant.
This information will play a role in the analysis of
possible solutions later in the report.

David Autor and Price (Autor & Price, 2013)
analyzed data from the US Department of Labor
called O*NET database to examine which types of
jobs are at greatest risk of being replaced by
automation.

Table 1.1 Jobs at risk from automation, by task type
(Stettner, 2018)

Jobs at Risk for Automation, by Task Type

Non-Routine




According to table 1.1, they divided the tasks into
two categories, cognitive or manual, and whether
the work is routine or non-routine. Routine tasks are
automated processes that are implemented more
efficiently by robots. For example, hospitals are
substituting human assistants with chatbots to deal
with customer enquiries (the economist, 2020).
Non-routine tasks are tasks that require human skills
which apply to both cognitive and manual tasks.
Professions that fall under the category of cognitive
non-routine tasks include doctors, engineers, and
scientists. Moreover, that jobs that are today
available due to the advancement in technology,
include fraud detection and civil infrastructure
which fall under non-routine tasks.

Nevertheless, the threat of these jobs is increasing
with the ever evolvement of technology. For
example, diagnostics work, which is considered a
non-routine task, is already being computerized.
Oncologists at Memorial Sloan-Kettering Cancer
Center are utilizing IBM's Watson computer to
supply chronic care and cancer treatment
diagnostics. Insights from 600,000 therapeutic
prove reports, 1.5 million patient records and
clinical trials, and two million pages of medical
journals are used for benchmarking and pattern
recognition. This permits the computer to compare
each patient's person indications, hereditary
qualities, family, and medicine history, etc., to
analyze and create a treatment arrangement with the
most elevated likelihood of success (Frey &
Osborne, 2013).

On the other hand, an example that falls under the
category of non-routine manual tasks is repair jobs
that require variety of critical thinking skills due to
the variety of situations. The types of jobs at risk
showecase that their technological unemployment
will affect certain types of jobs but not all.
According to the table above, any routine job
whether manual or cognitive is at risk of being
automated.

2.4 Automation amongst different

economies

Research has proven that countries are not affected
by automation in the same manner particularly due
to the country's demographic trends, growth
aspirations, industry structure, and types of jobs
performed. A study by Chui et al. (2017) examined
the automation potential of individual work
activities by adapting today’s technologies of 46
countries representing 80% of the global workforce
(Chui et al., 2017).

Table 2.1 showcases the countries where the
potential for automation is highest (Chui et.al,
2017).
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This difference reflects differences in the mix of
industries and, within industries, the mix of
occupations that are more or less likely to be
automated. According to Figure 1.1, Japan,
Thailand, and Peru have the largest potential for
automation in the decades ahead. According to Chui
et al. (2017) when comparing Japan with the USA,
Japan has an overall automation potential of 56% of
hours worked compared to 46% in the United
States. Most of the difference can be attributed to
the Japanese manufacturing industry, which has a
particularly high potential for automation.

In Japan's manufacturing industry, working hours
are slightly concentrated in manufacturing jobs
(54% of the time in Japan vs. 50% of the time in the
US) and clerical and managerial positions (16% vs.
9%)(Chui et.al, 2017). On the other hand, the US
has greater working hours in the fields of
management, architecture, and engineering jobs
which have less potential for automation since they
require expertise that computers and robots are not
currently able to perform.

China and India’s labor force are more than 700
million workers, together these countries account
for the largest potential for technological
unemployment taking into account size of their
labor force and large automation potential of 51%
and 52% respectively. Likewise, Europe has a very
large risk of technological unemployment since 60
million employees are associated with automatable
activities in (France, Germany, Italy, the United
Kingdom, and Spain) according to the Harvard
Business Review (Chui et.al, 2017). Germany for
example, is ranked the fourth most automated
country in the world (Wessling, 2021) with an
unemployment rate of 5.7% (Statista, 2023) higher
than OECD average of 4.8%, and lower than the EU
average of 6.5% (OECD, 2023). Moreover,
compared to a highly automated country like South
Korea, it is considered significantly higher where
Korea stands at 3.65% (IMF, 2023).

Yongjun Choi and Bud Baker have written a report
called “The Impact of Automation on Business and
Employment in South Korea” which predicts a new
factor that can affect technological unemployment
in South Korea compared to other countries. South
Korea has invested heavily in education after its war
with North Korea. Today it's one of the world’s
most highly educated populations (OECD, 2020).



The authors state that countries that invest heavily
in education such as South Korea, would have the
most resistance to technological advancements
compared to countries with a less educated
population since automation would hit lower-
educated people harder (Karlsson & Sunesson,
2020). This is particularly because “jobs requiring a
bachelor’s degree involve a greater number of
transferable skills that are less easy to automate”
(Hess, 2023). Therefore a country like China would
be more affected than South Korea since there is a
greater population of non-educated people and most
automated work would be offshored from South
Korea to China where more automation exists. This
article is relevant to the research since it shines a
light on education and its connection to resistance
towards technological unemployment. When a
country's population is well educated, they perform
complex jobs less likely to be automated, hence the
resistance to automation, and vice versa.

According to the Harvard Business Review after a
study to understand the countries most and least
affected by technological advancements, the authors
divided the economies into three categories, each of
which could use automation to achieve their
national economic growth objectives.

2.4.1 Advanced economies

Advanced economies are highly developed
economies with an aging workforce. Italy, Japan,
and Germany are a few examples. With an aging
population comes lower employment levels, but
with automation, a productivity boost could be
achieved that can help meet economic growth that
they would have difficulty attaining. For example, a
2017 study by McKinsey states that 60% of all
occupations have at least thirty technically
automatable activities. Therefore, salespeople for
example, can automate administrative tasks and use
their energy elsewhere (Maout, 2021). A study by
Froymovich (2019) shows that automation improves
job productivity. A Highly automated workplace
was at 80% productivity compared to 59% for a
highly manual workplace. Therefore such
economies highly seek rapid automation although
may suffer from high unemployment if not managed
properly (Chui et al., 2017).

2.4.2 Emerging economies

Such economies experience economic growth gaps
which are combined with a decline in their working
population. Such countries are China, Russia, and
Argentina. Automation would lead to increased
productivity and maintain their current GDP per
capita. Since these economies have growth
aspirations, automation would help achieve faster
growth. Hence they would demand automation and
seek to have it integrated into their economies (Chui
etal., 2017).

2.4.2 Emerging economies with a younger
population

Saudi Arabia, India, and Turkey all have a growing
young population. Automation is necessary for them
to remain competitive globally and achieve their
high growth aspirations. In addition, education will

also play a crucial in these economies to foster the
young population and develop their skills to be able
to cope with the future.

3. METHODOLOGY

The research will be conducted through gathering
literature from various sources to come up with
possible solutions to technological unemployment
in a highly automated environment. With that said |
will gather both qualitative and quantitative data to
have a balanced discussion.

Due to time and financial constraints, primary
sources will not be collected, instead | will rely on
secondary sources. Secondary sources are existing
data that have been previously published, helping
me gain insight on various expert perspectives
(Rabianski, 2003).

Qualitative data will be gathered through articles,
and research papers. Examples of such sources are
Scopus, Research Gate, and Google Scholar as they
provide a wide variety of research papers. Search
terms such as “technological unemployment”,
“policies to mitigate technological unemployment”,
“solutions to technological unemployment”, “causes
to technological unemployment” etc. will be used.
In addition, a subject filter will be applied focusing
on economics, business management, and social
sciences. This will narrow down results revolving
around business studies. This type of data will be
crucially important in identifying the main drivers
of technological unemployment and the solutions
that can be introduced to reduce the negative effects
of automation.

On the other hand, quantitative data will be gained
from governmental organizations and statistical
websites. For example, the OECD or (the
Organisation of Economic Co-operation and
Development) contains authentic publicly accessible
data regarding the economic development of
countries and their unemployment levels. Another
authentic website that will be used is Statista, which
also offers information about various numerical
factors of an economy. Finally reports from
Mckinsey and Harvard Business Review will be
used to collect quantitative and qualitative industry
data useful for this research.

All these sources combined will aid in
understanding why countries can have a low
unemployment rate but high automation adoption
and the solutions that can be proposed to countries
struggling with that.

3.1 Research framework

Part 1 of the analysis presents the causes of
technological unemployment.

Part 2 compares two economies with different
unemployment levels and link them to their
automation levels. The goal will be to find out why
a highly automated country like South Korea has a



lower unemployment level than Germany which is
considered a highly automated country too. | only
compares two countries to narrow down the
research.

Part 3 proposes solutions that can be introduced by
countries to minimize the risk of technological
unemployment in advanced economies or countries
equipped with high automation but also high
unemployment.

4. ANALYSIS AND DISCUSSION

4.1 Causes

To answer sub question 1, there are numerous factors
that trigger technological unemployment. Finding the
causes sets the right foundation when connecting
them with possible solutions.

4.1.1 Fast pace of technology

Today’s technologies come in the form of software
which is quickly scalable across the world compared
to the technologies of the previous industrial
revolutions such as steam machines in the first
industrial revolution, the introduction of mass
production machinery in the second industrial
revolution, and digital electronics during the third
industrial revolution (Sedai, 2019). Today we are on
the verge of industry 4.0 with the introduction of
robotics, machine learning algorithms, self-driving
cars, 3D printing and many other labor-saving
innovations.

4.1.2 Skill mismatch

With that said, the fast change that occurs due to the
quick improvement of technology around the world
creates a skill mismatch. “Digital technologies are
changing rapidly although skills and organization are
nor keeping up with such change” (Sedai, 2019). The
already acquired skill of employees become
irrelevant as new skills must be obtained to cope with
modern technology. Therefore, employees become
incapable of coping with the pace of technology due
to the large skill matching that is constantly required
and hence the technology takes over the employee’s
position.

4.1.3 Cost of Labor

Aside from the fast pace of technology and the skill
mismatch there is a huge motive for companies to
move towards automation to save on cost of labor.
“The cost of Labor is the sum of all wages paid as
well as the cost of employee benefits and payroll tax”
(Investopedia, 2020). Labor comes with a great cost
to companies. In fact, it’s one of the largest costs to
companies averaging around 50-60% of overall
company spending according to a study by Deloitte.
Social security taxes in Europe account for 20% on
average (European HR, 2023). This already
magnifies the economic advantage of substituting
humans for robots. Nevertheless, the savings on costs

of labor highly depend on the type of job. If a job is
not automatable, the cost of labor will still exist.

4.1.4 Concentration of power in technology
companies

Finally, the last factor that can accelerate
technological unemployment is the fact that much of
our digital technology is controlled by very few
companies in few countries. China and the USA are
the two most dominant economies in the field of
digital technology solutions. For the field of Al for
example, which is playing a significant role in the
current automation wave, these are the companies
controlling the space: Apple, Microsoft, Google,
Meta, Amazon and Nvidia (Kabir, 2022) all of which
are in the USA alone. With that said, all the power is
in their hands hence technological change is left to be
determined by these profit maximizing companies.
Many people rely on these companies’ outsourcing
activities (Corpuz, 2016). When these companies
stop outsourcing to developing countries due to high
automation levels in the developed countries these
companies operate in, many people may be left
without jobs. From that perspective, technological
unemployment is a consequence of the use of capital
freed up by automation to maximize profits.
Changing the way of thinking towards capital in
these corporations would avoid technological
unemployment. Capital would be invested in human
improvement instead of increasing the richness of
very few people (Naastepad & Budd, 2022).

4.2 South Korea vs Germany

As part of the goals of this research, sub question 2
aims to understand why two highly automated
countries perform differently in adapting to
technological unemployment judged by their
unemployment levels. A notable example for this
comparison is South Korea and Germany which is
the largest economy in Europe (World Economic
Forum, 2023). The reason these two countries were
chosen is due to their similarity in economic and
technological developments and difference in their
unemployment.

4.2.1 South Korea/Germany economies

While the two countries might look similar, they
perform very differently in terms of employment.
South Korea has an unemployment rate of 3.65%
(IMF, 2023) compared to 5.7% (Statista, 2023) in
Germany.

2013 2014 2015 2016 2017 2018 2019 2020

Figure 2.1 Korea gross expenditure on Research and
Development as a percentage of GDP (The United
Nations, 2020)



According to figure 2.1, South Korea invested about
4.81% in 2020 of its GDP on research and
development compared to Germany’s 3.14% in 2020
(Vankar, 2022). This is also an indicator of their
eagerness for technological excellence.
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Figure 2.2 Robot density per 10,000 employees
(International Federation of Robotics, 2020)

Furthermore, South Korea has the highest robot
density in the world at 932 robots per 10,000
employees, compared to Germany’s 371 robots per
10,000 employees. This significant difference further
magnifies the level of technological adoption and
advancement that South Korea has reached.

Although how South Korea deals with such high
adoption of technology while maintaining a
particularly good unemployment rate is can be
explained by several reasons. The initiatives and
efforts taken by the South Korean government sets an
example of how policies can help facilitate people’s
preparedness for future jobs.

4.2.2 Education in advanced skillsets

South Korea invests highly in the education of
information technologies to prepare society for the
jobs of the future. An example is bringing technology
into the classroom. Virtual reality (VR)
empowered classrooms and abilities preparing is an
extraordinary case. The university of Technology
and Education of South Korea (KoreaTech) is
conveying Virtual reality empowered learning. Such
preparing is utilized for rehashed practicing of
disassembling or reassembling equipment without
actual — often expensive or large-scale equipment
(Cho, 2020). The real capital in this case is the human
and not the machine. This is a mindset that few
including South Korea got right, they invest in long
term skillset.

In contrast, Germany’s dual education System
combines theoretical education with practical on-job
training. In addition, apprenticeship programs are
widely offered offering job training lasting two to
three years (Fleckenstein et al., 2023). Although
South Korea addresses employer demands pro-
actively. They offer programs called Leaders in
Industry University Cooperation (LINC) and the
Program for Industry Needs-Matched Education
(PRIME) which aim to create a link between
cooperation and universities, prioritizing
employability and keeping up with industry trends
and needs (Fleckenstein et al., 2023).

On the other hand, South Korea also has examples of
leveraging technology to support employee and
student enhancement. The labor market information
technology system brings data analytics and Al
technology to enable improved efficiency and
accuracy of public employment services. These
services aid in providing relevant information to the
jobseeker, the required vocational training of
employees for the job, and on the job support. The
big data analytics provided by these services are used
to set labor and skills policies. For example, HRD-
Net is a job training portal that provides training
courses, qualification tests, all connected to a job
matching platform. In this manner, jobseekers
receive training and job market information at the
same time (Cho, 2020). This governmental initiative
plays a key role in setting the right standard through
meeting the right skillsets amongst the South Korean
population. Such an initiative reduced vulnerability
of workers being infiltrated by robots.

However, while training is offered the economic
value of humans is placing a burden on South Korean
companies. “Speefox”, South Korea’s largest
manufacturer of capacitors have 75% of their factory
automated. Part of the drive to the high automation is
the increased labor costs that come within, with
South Koreas minimum wage rising 5% in 2022
(Boroweic, 2022). This is an example of the cause
outpowering the initiatives.

4.2.3 Job opportunities for elder age groups

South Korea’s unemployment rate dropped a record
low as older aged workers enter the job market
mainly 60 years of age and over (Yoo, 2023). South
Korea is very good at offering elderlies good work
choices and wages. Thirty-six percent of people aged
65 and over are employed which is twice the OECD
average standing at 15.5% (Caton & Kim, 2022).
Compared to Germany, the population of 65-69-
year-olds employed stand at just 17% (DeStatis,
2023). This is a significant difference of 19% when
compared to South Korea’s employment, almost two
times greater.

4.2.4 Governmental initiatives

The South Korean government has implemented
initiatives to promote the job creation and reduce
unemployment. These efforts include investments in
SME’s and infrastructure projects. For example, a
state lead incubation program called TIPS (Tech
incubator Program for Startups) discovers, nurtures,
and matches them with government funding (Yoon,
2022) creating a supportive entrepreneurial
community. In addition, the South Korean Ministry
of SME’s placed €78 million euros to help support
startups and SME’s. In addition, the Ministry of
Science and ICT will invest over €38 billion by 2025
focusing on the markets of Al, Big Data,
Cybersecurity, and Blockchain (Kyei, 2022). With
these initiatives, there is also large incentives for
companies to help them expand and hire more
employees.



Nevertheless, Germany has also implemented several
government initiatives towards supporting startups
and other projects. For example, the German
government is placing a great amount of funding
targeted at startups in their growth stage. The federal
government will support technology-based startups
with €10 billion euros of public funding until 2030.
Energy startups for example, are supported through
initiatives like the SET hub which includes
mentoring, access to a vast network, think tanks and
pilot programs (Akanshka, 2022). In addition, the
government works with private investors to mobilize
thirty billion euros to flow into key innovative areas
such as, artificial intelligence, Quantum Technology,
Hydrogen, Medicine,  Sustainable  Mobility,
Bioeconomy, Climate energy, circular economy, and
environmental technology.

Moreover. the country is attracting foreigners
through easier immigration laws to support skilled
labor and entrepreneurs to further create an
innovative and skilled society (BWMK, 2022). Such
new initiatives will aid in creating new job
opportunities hence lower unemployment rates in the
long term.

Nevertheless, South Korea is investing more than
Germany in a shorter period, although it cannot be
ignored that the German government is placing a
large effort.

4.3 Solutions to causes

Through connecting part 1 and 2 of this research we
can conduct the final part of the research which
proposes solutions backed by the previous sections.
The causes of technological unemployment and the
example of South Korea compared to Germany has
led me to generate various solutions that can be
linked to every cause stated earlier. We can learn
from the examples of South Korea and Germany to
help produce possible solutions to technological
unemployment. Hence, some solutions were inspired
by South Korea’s successful implementation of
automation while maintaining a low unemployment
rate. Below are solutions to the causes of
technological unemployment stated in section 4.1.

4.3.1 Solutions to the fast pace of

technology and skill mismatch

As stated in section 4.1.1 the rapid pace of
technological advancement is outpacing the workers
pace to acquire new skills needed for the job. This
leads to a skill mismatch and the displacement of
human workers as mentioned in section 4.1.2. To
help prevent these causes education is vital.

4.3.1.1 Co-bots

One of the solutions proposed by the research is
augmenting workers instead of replacing them
(Chomanski, 2019). Cobots is when humans and
robots work together to achieve a certain task. In this
manner, workers will function as a middleman or
intermediary. While this solution cannot be offered

to every job role, it will prove beneficial in the case
of factory operations for example. To implement
that, intensive education must be implemented to
educate current and future employees of ways to
interact with robots.

South Korea set the example for educational methods
to implement the cobot concept to adapt to the future
of automation. Automation requires maintenance,
supervision, and will always require the human skills
to be there as this is a factor that cannot be replaced
by artificial intelligence.

With that said, countries should finance and support
educational systems to invest in the field of robot
knowledge, how to deal with them and leverage their
capabilities. The skills obtained to cope with this is
digital skills. This will open new vacancies for robot
management hence making up for the loss of jobs due
to the integration of robots in the workplace. As the
workforce become more skillful, their wages will
decrease and greater demand for them will be
available. Therefore, there will be job opportunities
whilst it being economically feasible to companies
(Walsh, 2018). Therefore, one solution is to invest
heavily in the work of the future, the work that
requires us (humans) to interact with robots.

Moreover, the implementation of cobots aids in
reducing working hours, hence increasing human
efficiency, and reducing labor cost. For example, in
year 2000 the French Government introduced the
shift of working hours from 40-35 hours. Jobs were
near minimal wage, but income is better off than
being laid off completely (Sedai, 2019). While
cobots do not eliminate  technological
unemployment, it only acts a way to minimize it.

4.3.1.2 STEM education

While shifting to the needs of the market,
Universities should also provide short training
courses focused on retraining workers according to
the new market demands. The curriculum should be
based on science, technology, engineering, and
mathematics (STEM). This approach can help
employees work with the machines at their
workplace.

There are two parties that can play a role in this
innovative  approach to learning.  Firstly,
governments should fund higher education
institutions to promote the implementation of this
approach. Secondly private companies will be a main
driver to implementing this new approach since the
private sector pays a role in establishing the
curriculum, employing graduates, and is the driver of
automation, so they know exactly what the skills are
required. Funding and support from them will be
vital to the widespread of this new way of education.

4.3.1.3 Tracking occupational change

Tracking occupational change is a solution to figure
out the outdated skills that are required to be
improved. For this solution, | will take the USA as an
example. Higher educational institutions can start



tracking the new demanded skills in the corporate
world aiding to a more effective education that can
be put into practice immediately. A suggestion is to
propose an early warning system that examines the
Bureau of labor statistics to detect how occupations
are shifting through tracking information on the new
job descriptions, and regular direct surveys to access
their hiring necessities in terms of skills and tasks
(Walsh, 2018). In this way, society is up to date with
what is expected in the mark (Fleckenstein et.al, n.d.)
can live up to this expectation.

4.3.2 Solutions to cost of labor

A great advantage of automation is the labor cost
saving, which drives companies to replace human
workers. Although there are tax systems and ways of
thinking that can help prevent this cause from
happening.

4.3.2.1 Fiscal Policies

Automation has led to economic growth but
displaced many low skilled workers benefitting
capital owners which has also led to inequality in
society. A tax system is a solution that would cause
society to tradeoff growth for equality. There are four
fiscal packages that can be implemented. Firstly, is
the redistribution of capital gains from automation to
low skilled labor instead of capital owners (capital
income tax). Secondly, a tax on excess corporate
profits also known as a markup tax. Thirdly, a tax on
robots. Lastly, eliminating wage tax on unskilled
labor (Gueorguiev & Ryota Nakatani, 2021).

According to figure 2.1, the markup tax, robot tax,
and unskilled labor wage tax cut have shown modest
productivity in the short term with reduced
inequality. While in the long term, capital
accumulation and productivity begin to slow down.
The robot tax proved to be the most powerful in
reducing inequality, since it slows down the
replacement of labor with robots hence more work
opportunities, although on the other hand, slower
output due to lower productivity that robots.
Likewise, a tax cut on wages is beneficial in the short
run as it raises productivity of labor and reduces
inequality. Although in the long run, the productivity
lacks as they are less productive than robots, thus
lower output in the long run.

0.0
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15 ~® Markup tax
- Robot tax e Syrs
20 @ Unskilled wage tax cut
Capital income tax
o 20 yrs
25 2.0 1.5 -1.0 0.5 0.0 0.5

(GDP per capita, relative to the baseline, percentage points)

Figure 3.1 Taxes to help reduce the inequalities of
automation (Gueorguiev & Ryota Nakatani, 2021)

A robot tax can could reduce inequality over a longer
period than the rest but would reduce output for a
longer period too. With that said, fiscal policies can
reduce inequality although the cost of this tradeoff
will be long term growth. These fiscal policy
solutions will highly depend on the society’s
preference regarding growth and equality.

4.3.2.2 Human to human business models

When automation is widespread around the world,
people would demand human labor business models.
“The model calls for interaction between humans
(emotional level) and move to the business level (task
at hand) and finish the interaction on a human level”
(Vedarthan, 2021). This type of business model is
used today in hospitality businesses such as cafés and
restaurants, and in brick-and-mortar stores. Today its
normal to see humans serving you, tomorrow the
normal would-be robots. Today we see robots as the
cool way of doing business, tomorrow we could see
human interaction as the cool way of doing business.
With that said, a solution to the cost of labor problem
is to value the cost thus value the human interaction
as in the future, people might turn back to this type
of interaction.

As automation takes over a greater number of jobs in
the future, a demand for traditional jobs rises due to
a rejection in technology thus potential nostalgia as
stated in the example above. This effect could
increase jobs in the traditional field such as
handcrafted products, human labor café’s etc. We
must search for innovative ideas to create a market
for human labor (Kim & Scheller Wolf, 2021). With
that said, we must start to highlight the importance of
human-to-human business model as a solution for the
future.

4.3.3 Solution towards the high
concentration of power in the largest

technology companies

The dominance of very few powerful technology
companies can prioritize automation and boost their
own economies while ignoring the negative
consequences of their actions to workers well-being
and employment worldwide. An approach would be
fostering entrepreneurship and supporting Small
medium enterprises (SME’s). Such companies offer
job opportunities that can cover up for the jobs that
are lost due to the large dominant companies in
control of the change in the market. Developing
countries can become more dependent on itself
through the nurturing of their local companies and
startups.

In South Korea, there were 29,561 startups according
to Kate Park- a TechCrunch reporter (Park, 2023).
Linking this number with South Korea’s low
unemployment rate emphasizes the importance of
startups in an economy. Therefore, offering a
painless process for setting up a business, ease of
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finding finance, and a startup infrastructure that
supports and promotes startups would be a solution
that would drive startup growth in the future.

5. CONCLUSION

In conclusion, the study of technological
unemployment has been a complex issue for years.
This research paper aimed to play a key role in
understanding the causes of this issue, the difference
in its impact between a developed and developing
country, and the solutions that would help mitigate
the causes of technological unemployment hence
reducing robophobia.

The causes of technological unemployment can be
attributed to several factors. The fast pace of
technological advancement, outpacing the workers
ability to acquire new skill leading to a skill
mismatch, hence jobs become obsolete. Furthermore,
the cost of labor motivates companies to substitute
humans with robots to save costs and gain a profit
advantage. Finally, the concentration of power in
technology companies makes them in control of the
pace of technology and the impact of their decisions
is felt worldwide.

When taking the case of South Korea and Germany
to compare technological unemployment in a
developing and a developed country, it became clear
that the adoption and impact varies. South Korea
stood out with their high technological advancement
and low unemployment rate. This can be attributed
to factors such as a highly educated society, the
government initiatives towards innovation and
entrepreneurship, their workplace competency, and
the population of elderlies working, all played an
important role in their success against technological
unemployment today. In contrast, a country like
Germany despite their advanced economy, faced
higher unemployment rates and lower automation
levels.

The solutions to technological unemployment that
were collected after the analysis on the causes and the
South Korean case were several. Firstly, investment
in education and development of labor skills is
essential ensuring workers can adapt to the changing
technological landscape. Through providing the right
skill set training, the problem of skill mismatch can
be mitigated. Furthermore, part of the education
needs to involve learning how to collaborate with
robots. The cooperation between robots and humans
will improve employability and productivity through
introducing fewer working hours for employees.
Additionally, policies that offer collaboration
between industry, governments, and labor will help
track occupational change and improve the overall
clarity of the labor market.

Furthermore, governments can offer four fiscal
policies that can support human employment. A
robot tax and a capital tax are two examples that will
offer long term equality. Moreover, the cost of labor

is one of the largest costs for a business. Although
companies need to prioritize investments in human
improvement and well-being instead of focusing on
solely maximizing profit. Therefore, re-evaluating
the distribution of their human capital will lead to a
more equitable and inclusive society.

To conclude, technological unemployment is one of
the largest disadvantages of this new revolution and
a major player to robophobia. It’s a complex issue
influenced by major factors. Understanding the
causes sets the foundation for the possible solutions.
Using real life examples is essential to learn and
improve. By implementing policies that prioritize
human improvement, education, skills development,
and the equitable distribution of resources can help
mitigate the negative effects of technological
unemployment and foster a future where robots and
humans coexist.

6. LIMITATIONS AND FUTURE
RESEARCH

Many other factors could have affected the low
unemployment and the high unemployment of
Germany although this would increase the size of this
research which was not possible. In addition, the
research only focused on South Korea and Germany
which does not represent the global situation. With
that said causes can vary significantly from one
country to the other. Furthermore, the report had
primary data limitations since I did not have time and
money access company employees and study the
extent of robophobia in the workplace. Furthermore,
the feasibility of solutions can differ from one
country to another, hence the solutions are more
generalized than specific.

For future research purposes, money and time will be
required to study to a greater extent robophobia in the
workplace and interview current employees
regarding the topic. Further research can also present
strategies to address skill mismatch and approaches
for reskilling and upskilling to facilitate the
transitioning of labor in the everchanging labor
market. Lastly, an evaluation of the outcomes of each
solution/policy that has been introduced in the report
could be conducted for future research purposes
when more data is available.
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