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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 

& Osborne, 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 (IoT) 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 
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says that Industry 4.0 will have an influence on 

employee roles in terms of health, flexibility, 

demographics, working time and private life (Smit 

et al., 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 I want to 

research in this paper. 

Since not all practices can be in the focus of this 

paper I 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 I 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. 

 

2. 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 I 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. I 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 I, together with two of my 

fellow students (Krüger, 2018 and Tekelenburg, 

2018). I 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 
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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. I 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. I 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 

knowledge and understanding I 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 

I analyzed the predictions of the professionals. For 

this I first read the whole interview again. Reading 

it a second time I 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. 

 

3. 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 I 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 I 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 I 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. 

3.1 Industry 4.0 components 
To start I will answer the first research question I 

posed before: how can Industry 4.0 be 

characterized, and which components does it 

have? In order to answer this question, I 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 I 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 
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described as Artificial Intelligence (AI) by 

Denmark. AI 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). 

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 I 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.  

 

3.2 Industry 4.0 and HR Practices 
After answering my first research question in the 

section before, I now want to focus on my second 

research question which was: what direct impact 

https://en.wikipedia.org/wiki/Stuart_J._Russell
https://en.wikipedia.org/wiki/Stuart_J._Russell
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will Industry 4.0 have on HR practices? In order 

to answer this question, I 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). I 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 I 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   4th and the 12th 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 I 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, I will now analyze the differences 

and similarities in their answers about the impact 

of Industry 4.0 on HR Practices. During the 

interviews I 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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Figure 1 Industry 4.0 Components 

Industry 4.0

Technical Components               
- Self-Learning Machines   

- Robotics

- Big Data 

- Cyber-Physical Systems 

- Internet of Things 

Social Components
- Attractive Workplace Conditions

- Family-friendly Working Arrangements

Production Components

- Smart Factories

- Customized Mass Production

- Digitalization and Integration of the 
Entire Value Chain
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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 I 

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, I 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 I 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. 

4. Discussion 
4.1 Theoretical implications of the Industry 4.0 

framework 

In this section I 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. 
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4.2 Theoretical implications for HR Practices 

 

HR Practices  Changes due to 

Industry 4.0 

Organizational 

design 

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 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 

management 

More use of Big Data 

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 

education 

Mismatch of 

education and job 

requirements leads to 

the necessity of more 

training on the job to 

gain the right 

knowledge for the 

function. 

Reward 

management 

More flexibilization 

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. I expect that in the future work will have to 

be created around the new technologies that are 

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. 

 

4.3 Practical implications 

In this section I 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 

so managers also need to learn how to analyze and 

make sense of all these different sources of data.  

 

5. 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 
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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 I 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. 

 

6. 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 
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8.2 Appendix B 

Interview Questions HR practices 

 

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

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

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

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

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

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

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

 


