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ABSTRACT

This research paper seeks to find a holistic European definition of Industry 4.0 and wants to
investigate the impact Industry 4.0 has on HR practices. To come up with an answer for the first
research question a document analysis was conducted with which a matrix consisting of 38
policy documents of 10 different European Industry 4.0 initiatives was established. With this
matrix a European Framework of Industry 4.0 was created. In this framework three main
components of Industry 4.0 are described namely technical components, social components and
production components with each their own components in them like Smart factories, Cyber-
Physical systems and Big Data. To investigate the impact Industry 4.0 has on HR practices
interviews were conducted with experts to gain their insights into what their view is of what
impact Industry 4.0 will have on HR practices. The outcome of these interviews was that mainly
direct impacts in the form of using new technologies like Big Data are foreseen for the HR
Practices. The findings of this paper are that there is a high level of uncertainty around the topic
of Industry 4.0 and that therefore managers need to take a pro-active stance and try to anticipate
the changes that are necessary for HR Practices.
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1.

Introduction

The fear that people have of technological
unemployment is not a recent phenomenon (Frey
& Oshorne, 2013). Already in 1589 William Lee
invented a stocking knitting machine that was a
major technological breakthrough, but a patent
was not granted by the Queen of England as she
feared what this technological breakthrough would
do to the jobs of her citizens (Acemoglu &
Robinson, 2012). According to Mokyr (1998),
technological breakthroughs will likely be stopped
through non-market mechanism or political
activism (as in the Queen of England’s case) unless
everybody want it to take place.

For this reason, it took another several hundred
years for the first Industrial Revolution to take
place. In this revolution machines powered by
water and steam engines were used. Moreover, this
revolution mainly meant “deskilling” in the sense
that skills of workers were replaced by the
simplification of the tasks that had to be performed
(Bravermann, 1974, Hounshell, 1985).

The switch from steam and water-powered engines
to electricity made the second Industrial
Revolution possible in the late nineteenth century.
However in this revolution through the
introduction of the assembly line with its batch
production the demand for unskilled manual
workers decreased, but the demand for skilled
workers increased. The demand for skilled blue-
collar workers to operate the machinery as well as
white-collar non production workers to do the
managerial tasks grew and their tasks had
increased in complexity and number over the last
years (Chandler, 1977; Goldin & Katz, 1998).
Moreover, because of the improved infrastructure
the transport costs for shipping goods declined
leading to domestic and international trade (Atack
et al., 2008b).

The story of the twentieth century was one of the
race between technology and education (Goldin &
Katz, 2009). Although the typewriter was invented
in the 1860, office workers did not start using it
until the early twentieth century (Beniger, 1986;
Cortada 2000),which was when the third Industrial
Revolution began. This revolution was also known
as the Computer Revolution, because of the
introduction of the personal computer in the 1960s
and the development of the internet and e-
commerce (Frey & Osborne, 2013). The cost of
information processing was decreased because of
these office machines and the demand for educated
office workers was increased (Goldin & Katz,
1995).

The fear people have had of losing their
employment to a machine during these revolutions
was exaggerated. For a long time economists have
already recognized that inventions have an effect
on all products and factors in a market and not only
on the invented product itself. This is the case as
the efficiency for one product rises then its price

sinks. This in turn increases the real income of the
workers and with the extra money they earn, they
will increase demand in other goods (Frey &
Osbourne, 2013). Based on this one can conclude
that the employment did not disappear but was
shifted to other products.

This brings us to the present where a fourth
Industrial revolution is upcoming. There is a huge
fascination for Industry 4.0 as it is the first time in
history that a revolution is predicted before it
happened instead of described afterward (Drath &
Horch, 2014) On top of that Industry 4.0 is
expected to have a huge impact on the economy
because of expectations of the creation of entirely
new business models, products and services and
increased efficiency (Kagermann et al., 2013;
Kagermann 2014; Lasi et al, 2014).

The fourth revolution is known as Industry 4.0 in
most German speaking countries. Different terms
for a similar concept can be found in other
countries such as Smart Industry in the
Netherlands or Industrial Internet in the United
States of America (Davis et al., 2012; Dias, 2014;
Evans & Annunziata,2012). For this research
paper the term Industry 4.0 will be used. But what
exactly is Industry 4.0?

With all the interest gained by the topic, a lot of
different  definitions with each different
components included exist, but with these
definitions the term Industry 4.0 became more
blurred than concrete (Bauernhansl 2014).
Practitioners and academics say it signifies the
“convergence of industrial production and
information and communication technologies
[...]” (Hermann et al., 2016 p.3928). Kragermann
(2015) came up with a definition which says that
Industry 4.0 enables a decentralized production
process of smart products through the
communication between machines, resources and
people. Hermann et al. (2016) also include this
aspect, but name it Smart Factories. They also go
beyond this aspect and include the Internet of
Things (10T) which is the fusion of the virtual and
physical world and Cyber-Physical Systems into
their definition.

To do research on the topic of Industry 4.0
however, an overall definition is needed, so that all
researchers have a clear understanding of what the
term means. If everybody has a different definition
they work with, it is very hard to compare the
results (Hermann et al, 2016). As there is a lack of
an overall definition this research aims to create a
common understanding of Industry 4.0 within
Europe. The first research question will therefore
be: how can Industry 4.0 be characterized and
which components does it have? This research
question will be answered through a document
analysis with which an European framework for
Industry 4.0 will be created.

The impact that Industry 4.0 is predicted to have
on both the economy as well as the labor force is
huge. Research conducted by the European Union



says that Industry 4.0 will have an influence on
employee roles in terms of health, flexibility,
demographics, working time and private life (Smit
etal., 2016) Frey and Osbourne (2013) predict that
within the next two decades 47 percent of the
employment in the United States of America is at
high risk to be replaced by automation. All these
arguments implicate that Industry 4.0 will have an
influence on the workforce, but unfortunately, not
much has been investigated thus far on this topic.
Vacek (2016) said there has been much research
done on Industry 4.0 from a technical point of
view, but there has been little research done on
what it means for the workforce or society as a
whole. As many new and different skills will be
needed during production and services in Industry
4.0 (Smit et al, 2016), the accompanying practices
should also be adapted. New jobs will have to be
created which make new job designs necessary
that did not exist before and if many tasks now
performed by humans will be replaced by robots,
how will we give feedback? This is what | want to
research in this paper.

Since not all practices can be in the focus of this
paper | will focus on the HR practices as described
by Bernadin (2010) who defines five major areas:
(1) Organizational design, (2) Staffing, (3)
Performance Management and Appraisal, (4)
Employee  Training and  Organizational
Development and (5) Reward Systems, Benefits,
and Compliance. These are the most commonly
performed activities by HRM professionals
nowadays (Bernadin, 2010). Organizational
Design includes job design, job analysis and
human resource planning based on the strategy of
the company. Staffing entails recruiting,
inductions and employee selection. Performance
Management and Appraisal contains management
appraisal by strategy execution, productivity
programs and multirater systems (360°, 180°).
Employee  Training and  Organizational
development includes career planning and
development, attitude surveys and employee
assistance and counseling programs. Last but not
least Reward Systems, Benefits and Compliance
includes health and medical services,
compensation administration and pension/profit-
sharing plans (Bernadin, 2010).

Furthermore, there are two ways of how Industry
4.0 may influence HR Practices. This may on the
one hand be an indirect influence through the
impact it has on the jobs meaning that the HR
Practices need to be adopted or changed in order to
support the workers in doing their job. On the other
hand, the influence may be direct through the use
of new and digital technologies. In this research
paper | will be focusing on the latter.

During this research paper the focus will be on
these five major areas to look at how Industry 4.0
impacts these practices. It is very important the
impact for HR Practices is looked at since the
changes in Industry 4.0 will be very fast and
require managers to be pro-active and thus the

practices they use should also pro-actively be
changed. For this reason, my second research
question will be: what direct impact will
Industry 4.0 have on HR practices? This
research question will be answered by conducting
interviews with HR experts to gain their views of
what impact Industry 4.0 will have on HR
practices.

Methodology

To answer the research questions mentioned
above, exploratory research in the form of expert
interviews with HR experts and a document
analysis will be conducted. Dooley (2001)
explains that exploratory research in contrast to
confirmatory research begins without any
hypothesis. In exploratory research hypothesis are
created by the data which then afterwards may be
tested. On top of this, explorative research seeks to
create a theory rather than test it. This fits to our
situation very well as there is not much research
conducted on the topic of Industry 4.0 and thus no
theory is available on the topic.

Furthermore, this research will be qualitative of
nature. Qualitative research is social research that
is analyzed without statistics like our document
analysis and which is based on observations
mainly through direct observations and relatively
unstructured interviews in natural field settings
(Dooley, 2001).

In this research paper | created a framework for
Industry 4.0 in Europe to answer the first research
question which focuses on the characteristics and
components of Industry 4.0. | chose to focus on the
EU for three reasons. First, since the goal is to
create an holistic overview of the different
European initiatives, the European context is
chosen. The second reason is that the European
union obviously also regards the importance of
Industry 4.0. They established a platform to collect
the different initiatives across Europe and predict
investments of 140 billion Euros in Europe will be
necessary to make manufacturing companies ready
for Industry 4.0 (Davies, 2015). The third reason
why we focus our research on the EU is the
commonalities between European countries due to
overarching EU laws and regulations on the one
hand and the large differences in terms of culture
and economy on the other hand. Therefore, it is
worthwhile looking whether there are more
commonalities or differences between the
countries when it comes to Industry 4.0

The research for this paper will be done in two
parts. In the first part |, together with two of my
fellow students (Kriiger, 2018 and Tekelenburg,
2018). | will conduct a document analysis of the
various national initiatives of Industry 4.0 in EU
countries. We will do so by analyzing policy
documents, articles, papers and websites of the
various national initiatives of Industry 4.0 in the
EU countries. Consultancy papers will be excluded



from the analysis as they mostly give their own or
sponsored view of Industry 4.0. However, if the
national government or platform uses consultancy
papers as the official source of information, they
will be included in our analysis. The countries
within the EU that we will focus on are Germany,
Austria, Italy, Sweden, Portugal, Belgium,
Luxembourg, Denmark, Hungary and Lithuania.
We will look at the different kinds of initiatives
similar to Industry 4.0 in these European countries,
like Industria 4.0 in Portugal or MADE
(Manufacturing Academy of Denmark) in
Denmark. To make the document analysis more
concrete and easier to analyze we created a matrix
to compare the different policy documents,
articles, papers and websites we found. To fill this
matrix, we selected and explored the articles on the
basis of their relevance for our research. We did
this by first scanning all papers and the ones that
either included a definition of industry 4.0,
components of Industry 4.0 or links to HRM were
included into our matrix (see Appendix A) All
together we looked at over 100 policy papers,
articles and websites etc., however relevant and
included in our matrix are only 38 of those since
the others did not have a definition of Industry 4.0
and or links with HRM. Moreover, we will
compare which implications of Industry 4.0 each
article gives for HR practices. Furthermore, we
will also make use of the paper by Habraken, M.,
& Bondarouk T. (2017) who already analyzed
smart industry and the implications on HRM in the
Netherlands. | will therefore not analyze the
Netherlands in my research paper, as it already has
been done.

In the second part of the research I, together with
my fellow students, will conduct expert interviews
with several HR professors and researchers. These
interviews are necessary since there is not enough
data available that can answer the question of what
implications Industry 4.0 will have on the HR
Practices. | will therefore rely on the expertise and
practical knowledge of the experts to come up with
an answer to my second research question. For
sample selection we looked at people who had
expert knowledge of the field of HRM, however
they did not need to be experts in the field of
Industry 4.0. We started contacting experts that are
all part of the Dutch HRM network which has
representatives from ten Dutch and Belgium
universities including  the  university  of
Amsterdam,  Tiburg, Groningen, Twente,
Nijmegen, Ghent and Leuven etc. Six of the
experts responded to our email and agreed to
participate in our research and answer our
questions. We chose HR professors and
researchers as our interviewees as they know a lot
about the field of HRM at the present time and can
give us well informed predictions of what will
happen to HR practices in Industry 4.0. For the
interviews we will use the framework to create a
common understanding of what Industry 4.0
entails and what components it has. With this

3.1

knowledge and understanding | asked the HR
professionals for their expert opinion on what the
implications of Industry 4.0 are on HR practices.

The interviews, which lasted about one to one and
a half hours, were recorded and later transcribed
verbatim by us. With these transcribed interviews
| analyzed the predictions of the professionals. For
this | first read the whole interview again. Reading
it a second time | coded it on the basis of the direct
impact of Industry 4.0 on each of the above-
mentioned HR Practices. The analysis of this can
be found further on in part 3.3 expert interviews.

Results

With the help of the created matrix, which
consisted of different documents and the
definitions of Industry 4.0 the different countries
gave, the components they present of Industry 4.0
and the implications for HR practices | was able to
create a framework of Industry 4.0 in Europe. In
this framework both the main characteristics and
components found in the analysis can be seen. This
framework can be found in Figure 1. During the
analysis of the matrix | could conclude some
countries in Europe like Germany, Sweden,
Belgium and Luxembourg have invested much
more money and time in the introduction and
evolvement of industry 4.0 than other countries
like Italy or Lithuania who seem to be just starting
out. Furthermore, it could be seen that definitions
and components differed between but also within
the countries. This is a sign that all these countries
still do not have a clear vision of what Industry 4.0
is. That is why | will analyze their definitions and
components they give to come up with a European
Framework that brings all the different
components of Industry 4.0 together in a structured
way.

Industry 4.0 components

To start | will answer the first research question |
posed before: how can Industry 4.0 be
characterized, and which components does it
have? In order to answer this question, | looked at
the column in the matrix which included all the
different definitions and components the counties
had for industry 4.0. With the use of these
definitions and components | came up with three
main components Industry 4.0 has namely the
technical components, social components and the
production components. These components can we
found in the framework in figure 1.

The first component is the technical component
and it is the most important one as the social and
production components come forth and use these
technical components. The technical part of
Industry 4.0 can be used to make work and life
itself easier using the components mentioned and
connects the physical with the virtual world. The
technical component incorporates several items.
The first are self-learning machines. This is also



described as Artificial Intelligence (Al) by
Denmark. Al or self-learning machines can
describe any device that perceives its environment
and can mimic the cognitive functions of humans
such as problem solving and learning. (Russell,
S.J. and Norvig, P.,2003, 2009). With the use of
these machines work will become easier for the
humans to the point where they maybe are not even
there anymore due to machine to machine
cooperation (Federal Ministry for Economic
Affairs and Energy, 2017). This may become the
case with the help of the second technical
component which are robotics. Robotics was
mentioned by Lithuania, Belgium and Denmark.
Denmark describes these robots as autonomous
robots (Danish Institute of Industry 4.0, 2018), but
they are also implied to be used during the
mechanization, electrification and automation of
the industry (Association Industry 4.0 Austria,
2018). The third technical component is Big Data.
This component was named but not described by
Belgium, Denmark, Lithuania and Luxembourg.
Big Data can be seen data sets that are high in
volume, velocity and variety. To make sense of all
these Big Data sets they will have to be analyzed
through a new method called Big Data analytics.
(Russom, 2011). The fourth technical component
mentioned are cyber-physical systems. Cyber-
Physical Systems are systems that have computers
and sensors in them that control the physical
production. Usually feedback loops are also in
place that improved the faults in the system too
(Lee, 2008). The fifth and last technical
component is the Internet of Things. The Internet
of Things allows objects or “things” like sensors,
mobile phones etc. to communicate and interact
with each other to reach a common target (Guisto
et al., 2010). These five technical components
form the basis for the social and production
components.

The social components of Industry 4.0 focus more
on improvement of work quality for the
employees. Not all countries specifically mention
these components but it can be seen that Sweden
and Germany perceive this as an important
component. Of all countries Sweden focuses on the
employees the most, but Germany also give some
attention to this topic. Germany sees that because
of the technological developments employees will
be able to interact with intelligent production
equipment more easily. Through these
developments opportunities will appear for the
work to be organized differently, for example
through more flexible and family-friendly working
arrangements and workplaces that are designed to
be more health friendly (Federal Ministry for
Economic Affairs and Energy, 2018) Sweden on
the other hand mentions attractive workplace and
innovation environments based on the workplace
improvement technologies so that the supply of
skills for the industrial sector is ensured
(Government Offices of Sweden - Ministry of
Enterprise and Innovation ,2016).

3.2

The third and last component of Industry 4.0 are
the production components. Smart Factories are
mentioned a lot in the literature and are described
to incorporate the Internet of Things (IoT) and
Cyber-Physical Systems (CPS) in itself. Smart
factories were mentioned by Austria, Belgium,
Denmark, Germany, Hungary, Luxembourg, and
Sweden. Belgium described these factories as
being equipped with self-learning machines and
robotics (Pagegroup, 2018) while Luxembourg
sees it as the digital organization and management
of processes and data associated with the value
chain in the manufacturing sector (Luxembourg
Institute of Science and Technology, 2015) The
second production component is customized mass
production. This means that the production process
will be adapted so that it can more easily apply to
the individual wishes of the customers. Here
Luxembourg and Hungary describe a growing
demand for more individualized products that is
going to appear (Luxinnovation Union des
Entreprises Luxembourgeoises, 2018, MTA
SZTAKI, 2018) where Denmark mentions a fast-
developed customer specific mass production
(Manufacturing Academy of Denmark, 2018). The
Netherlands, which is not analyzed in our matrix
since it was already analyzed for Industry 4.0
before mentions a similar concept namely the
(fine)tuning to customer needs. (Habraken,&
Bondarouk,, 2017) The third production
component that | found was the digitalization and
integration of the entire value chain. This
component is the most mentioned component since
it was named by Austria, Denmark, Germany,
Portugal and Sweden. With the integration of the
entire value chain they mean both the upstream and
downstream integration such as suppliers and
logistics company as well as internal corporate
processes such as procurement, production, sales
and maintenance (Association Industry 4.0
Austria, 2018). What these countries mean with
digitalization of the value chain is a bit more vague
with them saying that more IT will be involved,
and that communication will be seamless and
wireless (Federal Ministry for Economic Affairs
and Energy, 2018).

Having named and described all the technical,
social and production components found for
Industry 4.0 the following definition can be
created:

Industry 4.0 is the production of goods and
services with the help of technical components
such as Big Data, Cyber-physical systems and the
Internet of Things, social components like
attractive workplace conditions and production
components as smart factories to increase the
competitiveness of a country.

Industry 4.0 and HR Practices

After answering my first research question in the
section before, | now want to focus on my second
research question which was: what direct impact
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will Industry 4.0 have on HR practices? In order
to answer this question, | will take a look at the
column of the matrix that included implications for
HR Practices.

First of all it can be said that not many countries
had a detailed view about what implications
Industry 4.0 would have on HR Practices. Most
countries were very general in their implications
with Germany, Denmark, Portugal and others
saying that education and training is very
important so that they will have skilled workers in
the future (Federal Ministry for Economic Affairs
and Energy, 2018). Austria and Germany said that
employees will have to have a range of
qualifications and competence requirements in
future (Association Industry 4.0 Austria, 2018) and
that workers will have to have new and more
interdisciplinary knowledge and skills (Lassnig et
al., 2016). | expect that these trainings and
education may also be given with the help of the
internet for example in the form of video training,
virtual reality or robots. Some countries also
mentioned that there will be an increase in the will
of employees to work abroad (Pagegroup, 2018)
and thus companies will have to focus on creating
jobs in the country they come from for a fair wage
(Sirris & Agoria, 2016). Here we need to consider
job design and compensation by the EU countries
so that it will be attractive for workers to stay and
work in their home country.

However, this outcome is not enough to come up
with an informed answer to the research question.
This is why | decided to do interviews with experts
in the field of HRM to gain their knowledge and
views on what they think the implication of
Industry 4.0 on HR Practices will be.

3.3 Expert interviews

Between the 4™ and the 12™ of June I, together
with my fellow students, conducted our interviews
in the Netherlands and Belgium. For these
interviews we travelled to these experts and had a
face-to-face interview with them. In these
interviews they answered question | prepared
beforehand which can be found in Appendix B, but
I also asked follow-up questions if necessary.

To begin with it can be mentioned that all experts
had different views on whether and in what way
Industry 4.0 as presented and explained by us
would be adopted by the Industry. Some saw it as
something in the future while others saw that
Industry 4.0 was already here.

“It’s coming. It’s evitable.” (respondent 2)

“It is already influencing, so it is not like the
future, it is already happening.” (respondent 5)

Furthermore, they had different opinions about the
extent to which Industry 4.0 would be adopted.
Several reasons that hindered the adoption were
named such as organizational choice, customer
and managerial choice.

“organizations can choose whether or not to use
the technologies, whether or not to implement the
technologies.” (respondent 2)

“So, the managerial choice as it is called in
literature is also important. So, you have the
choice in automation and those choices have
impact on what kind of type of work are substituted
or which new tasks are coming.” (respondent 1)

“Of course, it also asks for certain customers. DO
I want to be divorced by a robot?” (respondent 5)

Having explained the different views the
respondents had, | will now analyze the differences
and similarities in their answers about the impact
of Industry 4.0 on HR Practices. During the
interviews | focused on the practices mentioned in
the introduction which were organizational design,
staffing, performance management and appraisal,
employee training and organizational development
and reward management.

Organizational design includes job design, job
analysis and human resource planning based on the
strategy of the company. In this area changes in the
way work is being organized were foreseen. With
the fast changing environment of Industry 4.0
skills and knowledge of workers may become
irrelevant and this means that job design must keep
adapting so that it incorporates the right skills of
workers.

“because of these technological innovations it will
also come to a change in how to organize work and
that will have consequences for the competences
we ask from employees.” (respondent 4)

“some of the experience you have from the past is
not relevant anymore” (respondent 3)

Staffing entails recruiting, inductions and
employee selection. For both recruitment and
selection changes were foreseen. The experts said
that whole process of recruitment will be
digitalized for the sake of finding the best people
for the job and the organization. However, this is
nothing new since recruitment has been digitalized
for a great part already. For selection the experts
saw that it would become more critical and also
more expensive since there are less people in the
workforce and thus it will be harder to find the
right person for the job. However, it is not sure
how many of these changes are caused by Industry
4.0 and how many by the demographics we have
nowadays. Moreover, they also saw that resumes
will be selected by artificial intelligence in the
future thus making it fully automated.

“And so for recruitment and selection you need to
adjust your recruitment and selection tools in
order to find the right people for the job you have
in the organization” (respondent 2).

“the whole process of recruitment will be
digitalized.” (respondent 4)
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“so selection becomes more critical and also more
expensive” (respondent 1)

“Selection of available resumes online for
example. You can easily go through robotization,
artificial intelligence if you like.” (respondent 5)

Performance management and appraisal contains
management appraisal by strategy execution,
productivity programs and multi-rater systems.
Almost none of the respondents mentioned
changes in the way performance management
would be done. It is predicted that performance
management will become very data driven,
analyzing data via biomedical data through smart
watches and technical data received through
machines.

“because you have big data, you have much more
qualified information about performance of people
but also about the social network of people. And |
guess more and more it will be used for data driven
HR decision making.” (Respondent 5)

Employee training and organizational
development includes career planning and
development, attitude surveys and employee
assistance and counselling programs. About this
topic all respondents had a view for the future. For
education they saw that there will be differences
between what students are taught at university and
in school and what knowledge and skills
companies expect them to have. With the fast
changes happening in Industry 4.0 these
differences will become bigger very fast which is
way training and development is predicted to
become more important and influential.

“On the other hand, we have our educational
system which is not changing with such as fast
slope as the technical innovation. So, | guess that
at one point there will be some sort of mismatch
between what organizations are looking for and
what the educational system teaches them”
(respondent 4).

“Who is responsible for the level of knowledge and
skills for young people who leave schools or
universities What do they need to know? If schools
are responsible with the fast changes that we see
now, it's hardly impossible to develop a
curriculum that is that flexible that you can change
it every time, so that the students get a proper
education.” (respondent 2)

“If you don 't know what skills are needed in order
to get there, let alone that we can start organizing
training programs in order to train them because
we don’t know what to train.” (respondent 3)

“We know the best thing to do is to train these
people on the job.” (respondent 6)

“So | will have to design the work so that you get
trained while doing it.” (respondent 6)

" So the work of the higher educated evolves very
quickly and you have to stay in front, you have to
continuously learn.” (respondent 1)

Reward management includes health and medical
services, compensation administration and
pension/profit sharing plans. This topic was not
really mentioned by the experts. Only one expert
mentioned the moved towards more individualized
rewards and the use of cafeteria points, but this is
not a new concept.

“Employees can make choices in terms of what
they want. If they want a particular amount of
money or if they want to have holidays or a car.”
(respondent 4)

When asked whether they saw any new HR
practices to be established they all mentioned Big
Data being used in the new practice. Along with
that they also mentioned that people should learn
how to analyze this Big Data.

“You have this Big Data, big HR Data, is also an
area that is developing in large organizations.
They use all kinds of HR data to finetune or
develop HR Practices. ” (respondent 2)

“what they should learn is data analysis. And they
should learn it a bit fast. Being able to make sense
of a lot of data” (respondent 6)

All in all, they all mentioned different views, that
sometimes overlapped but also sometimes
contradicted and gave me good overview of what
they thought would happen to the HR Practices.

To answer the second research question which
was: what impact will industry 4.0 have on HR
Practices it can be said that this overall depends
on choice to what extent to adopt it. Assuming it
will be adopted the documents and experts foresaw
the biggest impacts for the practices of staffing,
including recruitment and selection, and for
education and training. In addition, it can be said
that the Big Data component of Industry 4.0 is also
expected to have an impact on HR Practices in the
form of Big Data analysis.

Discussion

Theoretical implications of the Industry 4.0
framework

In this section | will look at the predictions the
documents gave and the predictions that the
experts gave and compare them. As said before in
the documents not many countries have a detailed
view of what implications Industry 4.0 will have
on HR Practices. The documents saw education
and training being very important to have skilled
workers in the future. We found that education and
training is the most important for the same reason
but also mentioned that we think there will a
mismatch between the education system and the
skills required by organizations as the education
cannot keep up with the fast changes. Other than
this practice and the focus on creating job at home,
the documents mentioned no implications. This is
where the experts had a much broader view of
what might happen to the other practices.



4.2 Theoretical implications for HR Practices

HR Practices Changes due to

Industry 4.0

Organizational skills and knowledge
design of workers may
become irrelevant and
this means that job
design must keep
adapting so that it
incorporates the right
skills of workers i.e.
more technical skills
as required for the
machines they control

or create.

Staffing More technical tools
will be used in
recruitment and

selection  like  for
example artificial
intelligence to select
applications,  some
also  expect full
automation of
selection.

Performance More use of Big Data
management to assess people’s
performance for
example with
biomedical data or
from the machines
they control.  This
requires managers to
have knowledge of
HR analytics.

Training and | Mismatch of
education education and job
requirements leads to
the necessity of more
training on the job to
gain the right
knowledge for the
function.

Reward More flexibilization
management and individualization
of rewards through for
example cafeteria
points

Figure 2 Implications of Industry 4.0 on HR
Practices

In the table above a short summary of the main
implications of Industry 4.0 on each HR Practice
can be found. It can be noticed that all implications
are direct implications of Industry 4.0. For
organizational design it can be said that the main
findings of the experts are very general and does
not explicitly say which actions will have to be
taken. | expect that in the future work will have to
be created around the new technologies that are
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employed in the organization and that thus more
technical skills will be required of the employees
For staffing it can be seen that the direct
implications of Industry 4.0 are predicted such as
more use of technical tools like selecting
applications with artificial intelligence. However,
it can be said that the process of using more
technical tools has already been going on for some
years for example through online selection of
applications in the first rounds of selection or
interviews via skype etc., and thus is not new. For
Performance management one of the technical
components of Industry 4.0 mentioned in the
framework above, namely Big Data, is seen to
become important. This very probable to become
true as more and more data is gathered in
companies today, both biomedical and technical
data. However, for this to be successful managers
must know how to analyze and make sense of all
this data. For training and education, a mismatch
of education and job requirements is predicted. If
this has to be overcome schools and universities
will have to work together to align their
expectations and duties to create a skilled
workforce. For reward management more
flexibilization and the cafeteria points systems was
envisioned to become more important, but this has
already been established for quite some time.

Practical implications

In this section | will discuss what these
implications for HR Practices mean in practice.
For one it can be said that the changes mentioned
before are happening in a very fast pace which
means that managers and employees will need to
take a pro-active stance during these changes and
anticipate what knowledge and skills are going to
be needed from them in the future. With this stance
they need to look at the practice they use or design
and incorporate these changes into the practices.
As mentioned before decisions made by
management will become much more data-driven
S0 managers also need to learn how to analyze and
make sense of all these different sources of data.

Limitations and future research

Naturally, there were also some limitations to this
research. The first limitation this research had was
that it only focused on the European Union and
here also only ten countries within the European
Union were looked at. The second limitation is that
other factors that might influence the HR Practices
were given no attention. Examples of these factors
may be changing demographics and changing
labor markets. Changing demographics entail that
there are increasingly more older people and less
children born. Because of this a lot of labor
shortages will appear on the labor market, mainly
in the care taking industry. The second factor is
that there is and increasingly changing labor
market. This change comes from the flexibilization
of work so that there are more flex workers and
freelancers. Moreover, there is a migration crisis



going on in Europe at the moment because of the
refugees from the middle east. They form a huge
potential workforce but have to be educated and
trained before they can become active in the labor
market.

For future research | would recommend looking at
a similar trend as Industry 4.0 in either South-East
Asia or in North-America using the same kind of
methodology as used in this research paper.

Conclusion

This research paper sought to answer two research
questions. The first was how can Industry 4.0 be
characterized, and which components does it
have? which can be answered by the following
definition: Industry 4.0 is the production of goods
and services with the help of technical components
such as Big Data, Cyber-physical systems and the
Internet of Things, social components like
attractive workplace conditions and production
components as smart factories to increase the
competitiveness of a country. The second research
question was what direct impact will Industry
4.0 have on HR Practices? and can be answered
by saying said that this overall depends on choice
to what extent to adopt it. Assuming it will be
adopted the documents and experts foresaw the
biggest impacts for the practices of staffing,
including recruitment and selection, and for
education and training. In addition, it can be said
that the Big Data component of Industry 4.0 is also
expected to have an impact on HR Practices in the
form of Big Data analysis.
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8. Appendix A
The Matrix

Sources of

Numbe
r Country Article Definition of Industry 4.0 Infomation/Definitions Components of Implications for HRM Practices
Industry 4.0 is defined as the

digitalization and integration of the entire
value chain and follows the

mechanization, electrification and - Smart factories - Improving the
automation as the fourth industrial organization and control of production
revolution. the change is taking place at Processes
Association Industry 4.0 Austria (n.d.), What is Industry 4.07. all stages of the production process - - Deeper integration of upstream and - Change of qualification and competence
. X . Association Industry 4.0 S . -
. Retrieved on 16.05.2018, from: (value chain). Industry 4.0 refers to both . downstream activities (internal and requirements of employees
1 Austria . - Austria - the Platform for - N
upstream and downstream integration Smart Production external) - Increased importance of education and
hitp:/iplattformindustrie4 0. at'waz-ist-industrie-4-0/?lang=en =uch as suppliers or logistice company - Increasinghy multidizciplinary and training
as well as internal corporate processes overall acceleration of research and
such as procurement, production, sales development

and maintenance. Therefore, Industry
leads to higher productivity and flexibility,
more innovation and resource

nreservatinn
Industry 4.0 is not a revolution in the

Las=nig et al. (2016) Industrie 4.0 in Osterreich. Kenntnisstand und Einstellung  perception of Austrian companies, but an TSI TS TR S TS T

zur digitalen Transformation durch Industrie 4.0 und newe Geschéftsmodelle in  Evolution - but with far-reaching effects Federal Ministry of sensor technology and in information
2 Austria dgsterreichischer Unternehmen In: Report from the Bundesministerium fiir on competitiveness. The assessment Transport, Innovation and and communication technology 1) - workers have to have new and more

Verkehr, Innovation and Technologie. ag pure evolution, however, iz alzo a Telchnulugy Cyber-physical systems (CPS) 2) interdisciplinary knowledge and skills
Retrieved on the 12.05.2018, from: greathy shnrtgned we.w and carries the Internet of Things , Industrial Internet
rigk, not in the
hite:/folattformindustried0.at/wo-content/unloads/2016/03/140- (futurel innovation leaders in diaitization.
7 transformations:

1. World Class Manaufacturing
Sirris & Agoria (2018), Made Different - Enabling Factories of the Future. Technologies
3 Belgium Retrieved on 10.05.2018, from: Association 'r.'I_a-l:Ie Different 2. End-to-end Engineering
Belgium’ 3. Digital Factory
4. Human Centered Production
5. Production Metwork
6. Eco Production

hitp:/fwrww . madedifferent.befen

High demand for candidates with knowledge

Pagegroup (10.01.2018), Industry 4.0 MH.make Belgium an attractive destination Smart Eactury =_equmped wrth. self- T e AT AR S RN e I SETDS
4 Belgium for engineers ZEO RS F I I, relationship to European (MES), Self-learning machines TITLHLES
Retrieved on 16.05.2018, from: all of which reguires different ways of Union ! software

working
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Numbe
r

Country

Article

Definition of Industry 4.0

Sources of
Infomation/Definitions

Components of 14.0

Implications for HRM Practices

Belgium

Belgium

Belgium

Belgium

Belgium

Sirris & Agoria (24.02.2018), What is Factory of the Future 4.07
Retrieved on 10.05.2018, from:

http:/iww w.madedifferent. be/en/what-factory-future-40

Sirris & Agoria (24.02.2016), About Made Different
Retrieved on 10.05.2018, from:

http:Awew w madedifferent belen/about-made-different

Sirris (n.d.}, 1BN Digitising Manufacturing
Retrieved on 20.05.2018, from:

hitps:/fwewew sirris. bednlibn-digitising-manufacturing

Sirris (n.d.), Digital Journes Tracker
Retrieved on 20.05.2018, from:

hitps:hwww sirris be/nlidigitaljiourneytracker
EWI Viaanderen (02/2017), Startnota - Transitie - ‘De sprong maken naar
industrie 4.0"

Retrieved on 20.05.2018, from:

https:flewi-
vlaanderen.be/sites/default/files/bestandenistarinota sprong maken.pdf

The possibility to stop jobs from moving
abroad and to produce
mass custemized products on a social-
and environmental friendhy
basis. Smart factories are having the
potential of cutperforming
new competitors by entering new
markets with new technologies
, while at the same time meeting new
social standards

The digitalization of production
processes, and intreduction of new
competition based new technologies

Digitalization of

1. Physical products
2. Digital Products
3. Services

Industry 4.0 is a nexus for new
technolegies and concepts within the
economy. It especially includes the
digitalization of the industry which is
taking place right now
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Association "Made Different
Belgium’

Association "Made Different
Belgium’

Member of the Belgian
Research Platfrom

Member of the Belgian
Research Platfrom

Paper of Research
Institution

-digitised production processes

2 main areas
1. Technological Innovation
2. Social Innowvation

- mass customization
- environmently friendly technologies

§ Main topics
1. managing increased complexity
2. enabling fast response
3. supporting operators in their tasks
4. enabling first time right production
5. making the shop floor transparent
6. creating a manufacturing network

Digitalization of

1. Physical products
2. Digital Products
3. Services

- Factories of the future

- transition from product to service
companies
- mass customization

- hypercompetition
_ Fast internet arrees

Focus on creating jobs in home countries for a

fair price

focus on decreasing costs

high probability of changing business models



i u w u L i “
Numbe Sources of
r Country Article Definition of Industry 4.0 Infomation/Definitions Com s of 4.0 for HRM Practices
- Fast internet access
- Better informed customers with
possibilty to easily switch
- Mew Digitial Job Boom
Belgiian Government (06/2017), Digital Belgium - OSF:’f'; ga;fié Dat?ri::‘;';g;rﬂ:gt
Retrieved on 20.05.2018, from: - .CY
- ‘Governmental research environment
i Celonan association - Cyber Security
http:/idigitalbelgium. belwp- ¥
content/uploads/2017/07/compresged_Brochure_DB_FINAL pdf i
5 "priorities’
- Digital Economy
- Digital Infrastructure
- Digital Skills and Jobs
- Nimital Gnwernment
5 major topics of strateqy
Walloon Government (n.d.), Digital Wallonia - We are trans farming Wallonia - Digital Sector
. X EU financed rezearch -
. Retrieved on 20.05.2018&, from: . - Digital Economy
A1 Belgium based on the "Made X
Different' association - Skils&Jobs
https:/fwww digitalwallonia.belen - Open public Services
- Smart&Connected territory
Deliége (16/01/2017), Made Different Digital Wallonia. Moving towards the Smart processs creating smart products - Internet of Things
industry of the future within smart business models, EU financed research - Artificial intelligence
12 Belgium Retrieved on 21.05.2018, from: influencing the professions of the future based on the "Made - Big Data
and humans at the heart of the company, Different' association - The Cloud
hitps:/fwww digitalwallonia. be/en/posts/made-different-digital-wallenia challenging and depending on business - Product personalization
- Cloud Computing
- Security
S USR0S, Dt Mol @ 05 203 0 e s
13 Belgium o ' : based on the "Made - .
Different' association - Digtal Marketing
https: e w digitalw allonia. befen/posts/digital-wallonia-des-2018 - Big Data & Analytics
- Block Chain
- Atifical Intellisence
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Numbe

Country Article

Definition of Industry 4.0

Manufacturing Academy of Denmark (n.d.), MADE SPIR
Retrieved on 16.05.2018, from:
Denmark

http:#en.made. dk'spir/

Danish Institute of Industry 4.0 (n.d.}, Industry 4.0
Retrieved on 03.05.2018, from:
Denmark

htps:fiwww diid.dk

Rajkumar, Madsen & Skov (2017), Industry 4.0 in Danish Industry
Retrieved on 22-05.2018, from:
Denmark
hitpziiwwrw . efnms. eu/wp-content/uploads/ 201 7/06/Stento ft-Rajkumar-Madsen-
2017-Industry_4_0_in_Danish_Industry.pdf

Fast developped customer specific mass
production

An increasingly digtisation and
interconnection of value chains and
business models. Industry 4.0 creates
Smart Factories and is based
upen cyber-physical systems allowing
the manufacturer to control
the entire production from cne platferm.

a construct of materials and
manufacturing smart technologies,
connectivity smart technologies and data
handling and big data
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Sources of
Infomation/Definitions

Own source

Website

Own source

Components of 4.0 Implications for HRM Practices

high speed product development,
modular production platforms,
3d print and new production
processes, model based supply chain
development, digitalisation of supphy
chains, lifelong product
customization, "new” manufacturing
paradigm, hyper flexible

automation. sensors and oualitv
3 fundamental enablers: costs,

technolegical sophistication
and the internet. more
specific:autonemous robots,
simulation,
additive manufacturing, augmented
reality, horizental and vertical
integration, internet of things, cyber
security, the cloud, big data and
anakytics, computational power, Al
and machine learning,
mobile devices, scanning technology,

ramera technnlnome snfltware
materilals and manufacturing smart

technologies consists of: 3d printing,
3d =canning, rebotics, iBin, advanced
materials and augmented reality and
simulation. cennectivity smart
technolegies consists of: mobile
internet, advanced sensors, remote
control and enterprise resource
olannina. data handlina and bio data

shift in workforce from production,assembiling,

handling, processing, fabricating stc. to IT,
data science,
engineering.




Numbe Sources of
r Country Article Definition of Industry 4.0 Infomation/Definitions Components of 14.0 Implications for HRM Practices
Industrie 4.0 combines production
methods with state-of-the-art information . L
and communication technology. The il;dirsn:glf;:;ig:z]:::ggzlcﬁu:#y
Federal Minigtry for Economic Affairs and Energy (n.d.}, What is industrie 4.07  driving force behind thiz development is concepts, norms Ell'ld standards: a
Retrieved on 12.05.2018, from: the rapidly increasing digitisation of the comman Ilanguag& for Industr'_.r4- 0
sconomy and society. It is changing the  German governmental site . X
17 Germany X . . technologies, legal framework:
https:/fwoww plattform- future of manufacturing and work in for Industry 4.0 betwaen data protection and
i40.defl40/Navigation/EN/Industrie40/Whatisindustrie40/what-is- Germany: In the tradition of the steam supporting innovation, research and
industrie40.htmiljsessionid=F782F3ED4 3F6BETE0OATBENDO262DCSE engine, the production line, electronics . N S
and IT, smart factories are now innovation: exchanging knowledge for
determining the fourth industrial the preducts of tommorrow
revolution.
Adamczyk et al. (20186), Industrie 4.0 securily in vocational and advanced “Security of networked - mastering security know-how in Digital trans formation, new business models
training. New issues for business organisation and expertise . - . accordance with target group and Industrie 4.0 require new ways of
18 Germany 3 ) systems® Platform Industrie . L
Retrieved on the 13.05.2018, from: AT T reqmrement;v;ltnd ;I:HES . ; . thlnkn:_g, 4 uimately of
- securitvitrus of working, of cooperating and ultimatety o
Federal Ministry of Economic Affairs and Energy (n.d.} German indusiry launches The comprehensive networking of
standardization technical systems and processes taking Federal ministry of
19 Germany initiative for Industrie 4.0:Standardization Council 14.0° founded by Federal place with the digitalization of industry Economic Affaire and 1} Internet of Things and Services 2} _ More standardized practices
Ministry of Economic Affairs and Energy. and infrastructure is leading to an Eneray Standardization
Retrieved on the 13.05.2018, from; increasing merger of the physical and
virtual worlds
Federal Ministry for Economic Affairs and Energy (06/2017), Industrie 4.0 Plug- order controlled production, adaptable
and-Froduce for Adaptable Factories: Example Use Case Definition, Models, factories, self-organizing adaptive
20 Ty ) and Implementation logistics, value ha.sec.l ,'.s.ervices.,_
Retrieved on 16.05.2018, from: transparency and adaptibility ofdeliver
products, eperator support in
https:iw ww . plattform-i40.de/l40/Redaktion/EN/Downleads/Publikation/Industrie-40- production, smart product
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Numbe Sources of
r Country Article Definition of Industry 4.0 Infomation/Definitions Components of 4.0 Implications for HRM Practices

The fundamental change will occur in the _Atthe same time it is important to test

wa};tl‘;{ese;ruddugtsl.ﬁnd ;‘gr\;:.lce: ?re standards, e.g. in education and training, and
manutaciured and delivered in e fulure. to adapt them to new requirements. -The

Federal Ministry for Economic Affairs and Energy (n.d.), Work 4.0 - How will In the future, communication in factories flexible: manufacturing that Industrie 4.0

digitised industrial processes affect work? by platform Industrie 4.0 \:I_ill:a?}?:; :;;:::al?tz iﬂnr;:r:-:i;e:;z Federal minisiry of enables will require employees to have a much
21 Germany Retrieved on 16.05.2018, from: efficiently with inteligent production Economic Affaire and broader range of skills in upstream and

downstream processes. Skiled employees will

https:dhwwow plattform-i40 de/l40/Redaktion/EM/Standardartikelareas-o f-action- qu.liDI'I'IrEl.‘I'It.nTI'IiSde\:‘HUETEEt wil UDF.‘I'I dl-lD Energy be in greater demand in the future to make the
work.html di?pu ':" I;':.‘S urwu:' U'rthe urg:nllse decizions that no algorithm ever could. At the

tlh etren h’; u.r ex;!Tp;\ﬁ '::Ufr. pa;ces same time, employees must be trained and
atare emgng 0 be ea_ g T'E" ¥, qualified for new roles. - new skils are
and more flexible and famiby-friendhy

- needed
workinn arrannements
Federal Ministry for Economic Affairs and Energy (06/2017), Relationships
Germany TR EIn s - Emmresie Components. O T B maching to maching cooperation(instead
22 Retrieved on 16.05.2018, from: - OWT S0UTCE
of human to human-human te machine)
hitps:hw ww plattform-id 0 de/l40/Redaktion/EN/Do wnloads/Publikation/hm-2018-
integration of the physical and virtual
worlds, and represents a new
level of organising and controlling the
entire value chain across
MTA SZTAKI (n.d.}, The Industry 4.0 National! Technological Platform product lifecycles. This cycle focusses _
Aszociation (14.0 NTFP) on increasingly personalised hitps:hw e w.i40platform. hu/ horizental integration, vertical
23 Hungary Retrieved on 16.05.2018, from: customer wizhes and extends fromthe sitez/defaultifile=/2017- integration, smart preducts,
concept to the order, 08/ndustrie%204.0 Definitic  humans as drivers of added value.
https:/fw ww i40platform. hulen/about_us development, production, and shipping of n_0.pdf

a preduct to the end
customer and ultimately to itz recycling,
including all as=ociated
RETVICAER

European Commigion (12/2017), Digital Transfermation MonitorHungary:*IPAR 4.0 - SR ER T

Mational Technology Platform® 2. Employment Education and Training

24 Hungary Retrieved on 16.05.2018, from: 3 P;%ﬁ:;;:;t;iiﬁcs
hitps:/iiec. europa.eulgrowthitools- 5. Industry4.0Cyber-PhysicalFilot

. ¥ Systems
databases/dem/monitor/sites/default/files/DTM_IPAR_HU_v4. pdf & InnovationandBusinesshadel
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Sources of

Implications for HRM Practices
Challenges of Industry #.0 « The TU

professions in highest demand on the market
did not exist 10 years ago»
«Employment will increase in the very
countries that have invested in digital skils,
and will reduce in those where such skills
Were
not adeguately acguired by the labour
forcesInvestments in human capital Schools,
Universities and Rezearch Innovate study
curricula to train student on new digital skils
and Industry 4.0 Labour: manage the risk of
technological unemployment and maximise
new employment cppertunities spurred by the
4 th Industrial Revolution, developing new
digital skills Investments in human capital
Schools, Universities and Research
Innovate study curricula to train student on
new digital skills and Industry 4.0
Labour:
manage the risk of technolegical unemployment
and maximise new

amnlmmant nnnarbintiae enorrad b tha

new decision support tools and services to
significanthy
increase Overall Equipment Effectiveness

Numbe
r Country Article Definition of v 4.0 Infomation/Definitions C s of 4.0
Winistero dellEconomia e delle Finanze (n.d.), italy’s national plan Impresa 4.0 -
Resutls from 2017-Actions for 2018 Impresa 4.0 objectives 2017-2020:
Retrieved on 16.05.2018, from: Own source: Ministry of  innovative inwvestments, skills, enabling
25 ttahy - !
Finance, economy of aly infrastructures, other support
hitp:/fwiw w . sviluppoeconomico. gov.itimages/stories/documentifimpresa_40_risult MEasures
ati_2017_azioni%202018_rev_eng.pdf

Silkroad 4.0 (2017), Lithuania repatriation of production from east asian
25 Lithusnia Retrieved on 16.05.2018&, from: countries to Europe T Big Data, Cloud computing, loT,
and the establishment of a digital Robotics, Autonomous systems

hitps:ifwww silkroad40.com/ithuania/ innovation hub
Industry 4.0 is considered one of the key
technologies necessary
Luxinnovation Union des Entreprises Luxembourgeocises (UEL) (06.11.2017), o seeure the f|_.|ture cumpletrtllveness of )
X industrial companies in Mational Agency for
Luxembourg gets serious about Industry 4.0 X -
; X the western world. If you were to ask Innovation and Research, Mass customization
27 Luxembourg Retrieved on 12.05.2018, from: X L -
what the ultimate vision of and the Ministry of the
i . . . . Industry 4.0 is, | would say that it would Econcmy
hitps:fww w luxinnovation. luinewsfluxembourg-gets-serious-about-industry-4-0/ be to produce high-added
walug products at the cost of the mass
-1 eroduction Hnle nt Husinezs n Smart
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Sources of

Numbe
r Country Article Definition of Industry 4.0 Infomation/Definitions
Smart manufacturing =
Luxembourg Institute of Science & Technology - LIST (2015), Smart the digital organisation and management
Manufacturing - Carrying out the industrial revolution. of procezsses and data Research Institution gerving
28 Luxembourg Retrieved on 10.052018, from: associgted with the value chain in the  the national and European
manufacturing sector economy and society
hitps:ihw ww list. lu/en/cooperationsdfinnovation-programmes/smart-manu facturing/
Luxinnovation Union des Entreprises Luxembourgeoises (UEL) (n.d.), Industry 4.0 National Agency for
P Luxembaur Retrieved on 10.05.2018, from: Innowvation and Research,
g and the Ministry of the
hitps:ifwww. fedil lu/enftopics/industry-4-0/ Economy
Mo clear definition given but, description
Luxinnovation Union des Entreprises Luxembourgeoises (UEL) (n.d.}, Visit of the of economy of the 21st .
. . . . Cm Mational Agency for
smartfactory in Kaiserslautern century iz characterized as: "global X
. L Innowvation and Research,
30 Luxembaurg Retrieved on 10.05.2018, from: competition, ever shorter .
. . " and the Ministry of the
innovation and product life cycles, as oy
hitpsfhwoww fedil lu/en/events/visit-of-the-smartfactory-in-kaiserslauterns well as a growing demand my
for individualized products™
—| '
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Components of 4.0 Implications for HRM Practices

Hole of Business in Smart
manufacturing =

remain innovative in an increasingly

competitive economic
environment, increase their

productivity while reducing the costs,
provide highly customized products,

and have ever shorter
time-to-market and delivery times.

In order to develop new products and

aszsociated services,
manufacturing companies need to
understand new business
models, reduce their impact on the
environment and natural
resources, integrate digital
technologies to enhance yield and

manufacturing processes, and, of
ranree comohe with inereacinmhe

1. Big Data Hire people with the knowledge of Data

2. Internet of Things (loT) managemeant
3. Cloud and that are capable of inventing new
technology

Less components than more effects
of the new industry;
- global competition
- indiivudalized products
- shorter product life cycles

Components
1. Modern communication technology
2. Wireless Sensors
3. Semantic product memories
4. mobile interaction
5 Internet nf Thinas



Numbe Sources of
r Country Article Definition of Industry 4.0 Information/Definitions Components of 4.0 Implications for HRM Practices
Larosse (10.10.2017), Analysis of natienal initiatives on digitising european Problematic of poltical. regulation and law
3 Luxembour industry - Luxembourg: Digital4dindustry. Country analysis on p chan Iesg
9 Retrieved on 12.05.2018, from: behalve of European Union 9
Information document from
European Union based on:
Mot real components but areas
European Comission (20168} -Digital Scoreboard 2016 and other information ht‘tps:.f.fcnhfsmmt:lg;iiﬁ.eur T MO e FTEI T Mot only taking own employees into account
relevant for decisions about Digital Innovation Hubs - Luxembourg opa.eu cm‘;' T 1. Connectivity when
32 Luxembourg Retrieved on 12.05.2018, from; an . | . planning introduction of industry 4.0 but also
https:flec.eurcpa.eusfuturiu 2. Human Capital the whole
< . mien/contentreport-wg1- 3. Use of Internet .
hitps:ilec.europa.euw/futurium/en/systemifies/ged/luxembourg_211117 .pdf digital nnavation hubs- 4, Integration of Digital Technology society/customerss.
mainstreaming-digital- 5. Digital Public Services
innovation-across-all-
rertnre-final
Luxinnovation Union des Entreprizes Luxembourgecises (UEL) (12.05.2016),
33 Luxembourg industry 4.0 Platform Luxembourg See column “Important remarks’
Republica Portugesa & Cotec Portugal (n.d.) id.0- Industria 4.0 - About. .
. X Website of the Protugese
34 Portugal FETEENET TEREE, e Gowvernment and other
hitps: /e w w industria4-0.cotec pt'en/about!

govenrmental institutions
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3 AXEs!

Digitalization
European Commission (05/2017), Digital Transformation Monitor - '"ﬁr"aT:i:”"
Country:-FPortugalindustria 4.0" Industria 4.0 . g
. X . . Website of the Protugese . .
Retrieved on 10.05.2018, from; = a strategy to develop industry in the . . Need for special training and
35 Portugal L X . Government and other & pillars: X
digital area and to identify e N . educational systems
X . govenrmental institutions human gualification,
httpe:/fec.europa.euigrowthitools- the real needs of the Portugese industry technological cooperation, start-up
‘dem/monitor/sites/de faultfiles/DTW_Ind%eC3%BAstria%204 pdf X . o
i4.0, financing and investment
incentives, internationalization and
standards and reoulation.
4 Focus areas of Smart Industry:
Industry 4.0 — Exploit the
potential of digitalisation
+ Sustainable preduction —
Government O ffices of Sweden - Ministry of Enterprise and Innovation (2018), =Ty B.dEﬂn&.d as |n.n|:lvatn.'e Imprnvg G2 |ndustr.|al SRS
Smart industry - a strategy for new industrialisation for Sweden. and;l.l;taln;blte. |n§.u.s¢tr||al capacity for 3|_.|3ta|nable a!'u:l
Retrieved on 10.05.2018, from; produ m.n SRRy . Swedish government site resuurce—e.fﬂme.nt production
36 Sweden connected, flexible, resource-efficient, * Industrial skills boost —
environmentally friendhy (At rlpsy Ensure the supply of skils to
hitp:ifwww.g uvernment.sleMBBG'l S/contentassets/3be3b5421c034b038daedarad T e TR G T TS the industrial sectar
R TR 2 BT L B R T R T for an attractive workplace * Test bed Sweden — Create
attractive innovation environments
- gustainable / environmental friendhy
production
dinitalhy connectinn
Numbe Sources of
r Country Article Definition of Industry 4.0 Infomation/Definitions Conrqggﬂ#:ﬂ“.ﬂ Implications for HRM Practices
- Companies in the Swedish industrial
=ector are to be leaders of the
digital transformation and in exploiting
the potential of digitalization
2. Sustainable production
Smart Industry = a strategic initiative - Increased resource efficiency,
launched by the Swedish envirenmental considerations and a
government to strengthen Sweden’s Definition retrieved from: mere sustainable production are to
Business Sweden - The Swedish Trade & Investment Council (n.d.), Smart capacity fer change and contribute to the industrial
Industry - The big rethink: Manufacturing in a digital world competitiveness in a shifting landscape hitp:dhwww . government.se/  sector's value creation, job creation
37 Sweden Retrieved on 13.05.2018, from: for manufacturing and 4598515/ contentazsets/3bed and competitiveness.
production. The emerging, data-driven  b5421c034b038dasdatady?
hitps:/fwww business-sweden sefen/investindustries/Manufacturing/smart- industrial age promises to 5f254/nist_statsformat_150 3. Industrial skills boost
industry/ unlock vast opportunities for innowvation. 420_eng_webb. pdf - The =system for supplying skils is to
But the transition also meet the industrial sector's
presents some real threats needs and promete its long-term
development
4. Test bed Sweden
- Sweden is to lead research in areas
that contribute to strengthening
the industrial production of goods and
Industry 4.0 = merging operational, Company Website menvines in Swadan
information and communication (company works in cloze
technologies with cyber-physical clearance with European
Telefonaktiebolaget L. M. Ericsson (n.d.), Welcome to the smart factory systems, enabled by advanced government (see following
Retrieved on 13.05.2018, from: wireless communication and Industrial link}y
3B Sweden

httpe:/fwww . ericsson.com/en/cases/2017/smartfactory

Internet of things (loT)

betting on 5G to deliver

ultra low latency, high bandwith and
reliable communication to
realize the smart factorv.
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http:/iz 3platform jrc.ec.euro

services. Manufacturing companies are pa.eu/documents/20182/221

302/Industry+4.0+draft+age

nda+Budapest_in+Save+the
+date. pdff25843edf-f62b-
4806-95c6-f20d40c418130

CPS, wireless communication, loT,




8.2 Appendix B
Interview Questions HR practices

In what way do you think Industry 4.0 will have an impact on HR practices?

What practices will be most influenced by Industry 4.0 and why?

What practices need to be changed /adapted most in your opinion and why?

In what way do you think new practices will be established and why?

Which practices will become more important and which will become superfluous and why?

In what way do you think the practices are impacted for different sectors?

In the Industry 4.0 documents most countries talked about education and training being important. In what way do you see this?

Nooak~whE
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