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Abstract 
Industry 4.0 is being investigated all around the world and it brings an entire arsenal of new tech-
nology. It is during major technological changes where we have the chance to change old pat-
terns. It is through knowledge of the future and discussion that SSAB and IF Metall will be able to 
steer the technological changes into the desired direction; A direction which promotes economic 
and environmental sustainability as well as creating an attractive workplace.

There were three objectives with this project. The first objective was to map the current state of 
maintenance work at SSAB. The second was to develop a future vision within the concept Indus-
try 4.0, which promotes attractive workplaces. The last objective was to evaluate the method 
used to develop the vision. 

The mapping of the current state of maintenance at SSAB is based on interviews and obser-
vations. We decided to delimitate us to shift maintenance. The reason to focus on the shift main-
tenance unit of SSAB was that because contain many competences and work all over the 
pro-duction area. The result of the mapping is that the work is characterized by variating 
tasks, personal development and pride. It is also male-dominated and characterized by old 
traditions, tough jargon and macho culture. In general, we conclude that it is an attractive 
workplace for those who belong to the current homogeneous group.

The future vision was developed using personas and workshops. Three personas were created to 
represent the target group. They were used as a basis of discussion for us and for the participants 
in the three workshops. The goal of the workshops was to generate a high quantity of futuristic 
and abstract ideas. The ideas were then combined with theories regarding Industry 4.0 and at-
tractive workplaces to form a future vision. To create attractive work content, the future vision 
focused on placing the worker in the centre of decision-making as a problem solver. This was ac-
complished by using new technology to provide information to the worker so he or she can make 
an informed decision: a digital assistant. To enhance the learning capability of workers the vision 
contained a VR world where the worker can practise different scenarios. The VR can also be used 
for marketing to attract people from outside the company. The futuristic vision also presented 
crowdsourcing of experts and tutors to improve the troubleshooting process and shorten the 
learning period. If an error is too complicated, the worker has the opportunity to connect to an 
expert using AR to get their guidance. At the beginning of an employment, every worker is enti-
tled to a tutor who will assist you on your missions. To make the workplace more attractive and 
to change the old picture of the steel industry the vision presented three improvement areas. 
Firstly, clean & bright facilities which will attract a wider range of people. Secondly, centralised 
office wh ere em ployees ca n me et, wo rk an d ne twork. Th irdly, ne w wo rking ro les fo cusing on  
troubleshooting and sustainable solutions.

Our recommendation is to explore the other maintenance divisions at SSAB and other industries 
to see if maintenance of acute problems can be centralised over the borders of industries. We 
also recommend future projects to use participation of managers and workers throughout the 
implementation process to create higher acceptance and understanding, but also to reduce fear, 
resistance and promote ownership to the change process.

KEYWORDS: Industry 4.0, Work environment, Future industry, Human work science, Steel industry, 
Attractive workplace, Participation, Resistance, Maintenance work



Sammanfattning
Industri 4.0 undersöks just nu över hela världen och det medför en hel arsenal av ny teknik. Det är 
under stora teknologiska förändringar som vi har möjligheten att ändra gamla mönster. SSAB har, 
genom det här projektet, aktivt valt att skapa ett diskussionsunderlag om framtidens underhåll-
sarbete på SSAB. Det är genom kunskap om framtid och diskussion som SSAB och IF Metall kom-
mer kunna styra den teknologiska utvecklingen i rätt riktning. En riktning som främjar hållbarhet 
ur både klimat och ekonomisk synvinkel, såväl som skapar en attraktiv arbetsplats.

Projektet bestod av tre mål. Det första målet var att kartlägga nuläget för underhållsarbetet på 
SSAB. Det andra målet var att utveckla en framtidsvision inom ramarna för konceptet Industri 4.0, 
en framtidsvision som främjar attraktiva arbetsplatser. Det tredje och sista målet var att utvärdera 
den metod som används för att utveckla framtidsvisionen. 

Kartläggningen av nulägesbeskrivningen på SSAB är baserad på intervjuer och observationer. Vi 
beslöt oss för att avgränsa oss till skiftunderhåll då de besitter många kompetenser samt arbetar 
över hela stålverket. Resultatet från nulägesbeskrivningen visade att arbetet karaktäriseras av vari-
erande arbetsuppgifter, personlig utveckling och yrkesstolthet. Skiftunderhåll är mansdominerat 
och kännetecknas av gamla traditioner, tuff jargong samt macho-kultur. Vår slutsats är därför att 
arbetsplatsen generellt kan ses som attraktiv till de människor som tillhör den nuvarande homog-
ena gruppen.

Framtidsvisionen utvecklades med hjälp av personas och workshops. Tre personas skapades 
för att representera målgruppen. Syftet var att använda dem som diskussionsunderlag både 
för oss men även för deltagarna i de tre workshops som genomfördes under projektet. Målet 
med workshopsen var att generera en hög kvantitet av futuristiska och abstrakta idéer. 
Idéerna kombinerade därefter med teori kring Industri 4.0 och attraktiva arbetsplatser för att 
till slut forma framtidsvisionen. För att skapa ett attraktivt arbetsinnehåll fokuserar 
framtidsvisionen på att placera arbetaren i centrum av beslutsfattandet som en problemlösare. 
Det uppnåddes genom att använda ny teknologi för att förse arbetaren med information så att 
hen kan fatta ett välgrundat beslut: en digital assistent. För att effektivisera arbetarens 
inlärningsförmåga innehåller visionen en VR värld där arbetaren kan öva i olika scenarion. VR 
världen kan också användas i marknadsföringssyfte för att attrahera personer utanför företaget. 
Den futuristiska visionen presenterar även crowdsourcing av experter och handledare för att 
förbättra felsökningsprocessen samt förkorta inlärningsperioden. Arbetaren har möjlighet att, 
om ett uppstått fel är för komplicerat, ringa upp en expert och få deras vägledning genom AR 
glasögon. I början av en anställning har varje arbetare tillgång till en handledare som kan bistå 
med assistans under uppdragen. För att göra arbetsplatsen mer attraktiv och för att ändra den 
gamla bilden av stålindustrin presenterar visionen tre förbättringsområden. Det första området 
är rena och ljusa faciliteter som kommer attrahera ett bredare utbud av människor. Det andra 
området är centraliserat kontor där de anställda kan träffas, arbeta och umgås. Det tredje 
området är nya arbetsroller som fokuserar på felsökning och hållbara lösningar.

Vår rekommendation är att utforska de andra underhållsavdelningarna på SSAB och även 
underhållsarbete i andra industrier. Syftet är att se om underhåll för akuta problem kan bli 
centraliserade över industrigränser. Vi rekommenderar också framtida projekt att använda 
deltagande av chefer och arbetstagare under hela processen för att skapa högre acceptans och 
förståelse för förändringen. Deltagande är också viktigt för att minska rädsla, motstånd och 
främja känslan av ägande gentemot förändringen.

NYCKELORD: Industri 4.0, Arbetsmiljö, Framtidens industri, Arbetsvetenskap, Stålindustri, 
Attraktiva arbeten, Delaktighet, Motstånd, Underhållsarbete
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1

1.1 BACKGROUND
The industry is facing a technological de-
velopment called Industry 4.0. In 2013, 
Germany published the concept In-
dustrie 4.0 as their strategy to meet the 
fourth Industrial Revolution with the in-
troduction of various internet-based sys-
tem solutions and new communication 
systems (Kagermann, Wahlster, & Helbig, 
2013). Ever since, Industry 4.0 has been a 
well-known notion all over the world and 
scientists are speculating how the new 
technology will be used. The new tech-
nology might help SSAB become more 
efficient, safe and organized.

New technologies bring new demands 
on the workforces. Hence, the industry 
needs to develop the skills of the cur-
rent workforce (Kagermann et al., 2013). 
Today the metallurgy industry in gen-
eral struggles with recruiting qualified 
staff, especially women and young peo-
ple. Therefore, it is necessary to offer an 
attractive workplace that is interesting 
and offers skill development within the 
industry. The project aims to deliver a vi-
sion regarding the maintenance work at 
SSAB which is based on attractive work-
place and skill development within the 
concept Industry 4.0. 

The master thesis project was a part of a larger research project conducted by Luleå 
University of Technology. The purpose of the larger project is looking into “Attractive 
workplaces through Industry 4.0” at SSAB in Luleå. The project was initiated by Luleå 
University of Technology, SSAB, IF Metall and funded by Vinnova to formulate recom-
mendations regarding both attractive workplaces and skill development within the 
concept Industry 4.0. The master thesis focused on three parts; (1) mapping the main-
tenance work at SSAB, (2) formulate a future vision for maintenance work within the 
concept Industry 4.0 and (3) evaluating the method used to create a future vision.  

The master thesis project is the final part of a Master of Science in Industrial Design En-
gineering at Luleå University of Technology. This is a project report for a master thesis 
project conducted by two students over the course of one term during the spring of 
2019.

1. Introduction

When mapping the current state of the 
maintenance work at SSAB; we will also 
have a critical approach to Industry 4.0. 
We are aware of the fact that technol-
ogies cannot solve all problems, even 
though it can help a lot. We want to point 
out the importance of not glorifying tech-
nology and be cautious against over-reli-
ance on technological solutions. Smith & 
Marx (1994) argue for technology being 
the main reason for social and cultural 
change; they call it Technological deter-
minism. Industry 4.0 is a new concept and 
we cannot see the consequences of im-
plementing the new technology yet, but 
it is probably going to affect us in more 
ways than we can imagine. Therefore, it is 
important to maintain a critical approach 
to guide the usage of new technology in 
the right direction.

1.2  STAKEHOLDERS
The stakeholders are divided into primary 
and secondary stakeholders. The primary 
stakeholders will be affected directly by 
this project and are listed below. 

Maintenance staff at SSAB are those
who will be affected the most by Indus-
try 4.0. If tools can be implemented to 
help the maintenance staff to analyze the 
problem, it will affect how they perform 
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their work tasks. Changes as new technol-
ogy usually require the staff to adapt and 
probably learn new ways of working.  

Management will be able to use the re-
sult of the project as a basis for decision 
making regarding the company’s future. 

The secondary stakeholders who will be 
indirectly affected by the project are list-
ed below. 

Operators will be indirectly affected.
The future might bring reorganizations 
and new ways of working and communi-
cate, which in turn may affect the coop-
eration between maintenance staff and 
production workers.  

Entrepreneurs will be indirectly affect-
ed. Today, they are hired by SSAB to per-
form specific maintenance work at SSAB. 
Hence, they will be affected by changes in 
working with maintenance at SSAB. 

1.3 OBJECTIVE AND AIMS  
The purpose of this project is to create an 
equal, attractive, sustainable and efficient 
workplace for maintenance work at SSAB 
in Luleå within Industry 4.0. An attractive 
workplace is necessary to keep the cur-
rent workforce interested and to appeal 
to potential recruits. Solving these objec-
tives will guide the master thesis project 
towards the desired goal. 

Aim 1: Mapping. Map the current state of
the maintenance work, both holistically 
and in detail. 

Aim 2: Vision. Design a vision for the fu-
ture of maintenance work at SSAB.

Aim 3: Method. Evaluate the method
used to develop the vision. 

1.4 PROJECT SCOPE 
The master thesis project was conducted 
by two students over 20 weeks which re-
sulted in 800 hours per student. Because 
of the size of the project, delimitations 
needed to be done in order to fit the 
project within the time frame.  

Vision. The project focused on present-
ing a vision, not a roadmap of how to 
get there. The reason for this delimita-
tion was to encourage creative solutions 
which are not inhibited by implementa-
tion strategies. 

Maintenance work. The project is lim-
ited to the maintenance work at SSAB 
and will not concern other departments. 
Due to the wide range of the mainte-
nance at SSAB, another delimitation has 
been established. The project is limited to 
the subgroup “Shift Maintenance”, which 
holds many competencies and works all 
over production area. 

Economic aspects. The project did
not take any economic aspects into con-
sideration. The reason behind this delim-
itation is that the project aims to deliver a 
vision and not the implementation of the 
solution which obstructs any economic 
calculations.

1.5 THESIS OUTLINES
The following chapter covers a short de-
scription of SSAB. Chapter 3 contain re-
search about Industry 4.0; competences, 
technology and organization of tomor-
row. Chapter 4 covers the theory which 
has been the foundations for this project. 
Chapter 5 describes the process and im-
plementation of this project. Chapter 6 
presents the context. Chapter 7 covers 
the results which ultimately shaped the 
vision of the future. Lastly, in chapter 8 a 
discussion about the results. 
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SSAB was founded in 1978 when NJA, Domnarvet and Gränges were merged due to 
the steel crisis at the time. Today, SSAB is the largest steel sheet manufacturer in Scan-
dinavia. Their Swedish operations are located in Luleå, Borlänge and Oxelösund. The 
facilities in Luleå revolve around coke and crude iron production, steel processing and 
continuous casting, they ship their products to Borlänge where the steel is further pro-
cessed in rolling and coating mills (http://www.ssab.com).

According to SSAB, they have around 
15000 employees spread over 50 coun-
tries. They deliver products such as Ad-
vanced High-Strength Steels (AHSS), 
Quenched & Tempered Steels (Q&T) as 
well as a wide range of steel products to 
a global market. SSAB had a revenue of 
66 billion Swedish crowns in 2017 (http://
www.ssab.com).

There are four major steps in the produc-
tion chain at SSAB in Luleå, illustrated in 
figure 1. The first one is the coking plant. 
Imported coal is heated for 17 hours, 
resulting in 75% coke and 25% gas. In 
the next stage of the process the coke is 
mixed with limestone and iron ore pel-
lets from LKAB in a blast furnace. 

The hot metal is then tapped from the 
blast furnace and transported to the steel 
mill using torpedo cars. The objective at 
the steel mill is to create steel by reduc-
ing the amount of carbon in the hot met-
al. This is accomplished by adding calium 
carbide, metal scrap and oxygen into the 
hot metal. The steel is then further pro-
cessed depending on what kind of steel 
the customer wants.

The next step of the process chain is when 
liquid steel is continuous casted and cut 
into semi-finished products called slabs. 
Lastly, the slabs are transported by train 
to SSAB in Borlänge. 

2. Company description

Coking plant Blast furnace Steel mill  Continuous  
casting 

Figure 1. Steel production Process 
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Figure 4. End-to-end Integration based on Kagermann et al. (2013)

3.1 AN OPTIMISTIC CONCEPT
Kagermann et al. (2013) mention Smart 
Factories which allows different devic-
es to interact and could therefore track 
each individual product and guide it 
to the required destination. This will in-
crease the product range by being more 
flexible. They call it vertical integration, 
see figure 2.

The next integration mention is horizon-
tal integration. The goal of horizontal in-
tegration is to connect the entire value 
chain. This can be done both within and 
outside of the company’s borders, see 
figure 3. This can, for example, create a 
global collaboration where factories can 
order new materials themselves. 

The last integration mentioned by Kager-
mann et al. (2013) is end-to-end integra-
tion. The idea is to increase transparency 
by creating a platform where all parts of 
the business take place, from planning 
to the end product, see figure 4. The pur-
pose of combining the three integrations 
is to achieve an overall solution rather 
than optimizing every sub-system (Ka-
germann et al., 2013).

All these connections and communica-
tion, according to Ghobakhloo (2018), 
do require a substantial IT infrastructure, 
and should therefore be one of the first 
things companies must address. Zhou, 

Figure 2. Vertical Integration based on Kagermann et al. (2013)

Figure 3. Horizontal integration based on Kagermann et al. (2013)

3. Industry 4.0
Industry 4.0 is mostly uncharted territory. Companies and scientists are trying to deter-
mine what the concept will mean in reality. This chapter summarizes Industry 4.0 and 
how scientists believe it will impact the competences needed in this new environment.

PlanningDesign & 
development Manufacturing Services
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Liu, & Zhou (2015) means that the phys-
ical world must be integrated with the 
virtual world to realize these visions of 
Kagermann et al. (2013). Zhou, Liu, & 
Zhou (2015)  argue that an advanced 
technical system requires an advanced 
information system where the informa-
tion is displayed in a pedagogical way. 
The virtual world can be a tool for that 
purpose. This is a way to involve users of 
all educational backgrounds.

However, Industry 4.0 is at an early stage 
and when we are searching around on 
different databases we can confirm that 
Industry 4.0 is often presented as a eu-
phoric vision. Bauer, Schlund, Hornung, 
& Schuler (2018) mention that many 
positive effects can be observed from 
different applications of Industry 4.0.  
Qin, Ying, & Grosvenor (2016), on the 
other hand, argues against Bauer et al. 
(2018) that many of the solutions pre-
sented in Industry 4.0 have not yet been 
implemented. Bauer et al. (2018) also 
mentions that Industry 4.0 is a trend that 
is developing quickly and the analysis 
and discussion about Industry 4.0 must 
continue to follow the process closely.

3.2 COMPETENCES OF 
TOMORROW
The competencies required of the future 
operator is not yet certain. Both Jonsson 
(2017) and Kazancoglu & Ozkan-Ozen 
(2018) talks about the line between pro-
duction and maintenance is becoming 
blurrier. They describe how the focus 
turns towards resetting the system and 
how that is redefining production and 
maintenance work in an automated fac-
tory. Kazancoglu & Ozkan-Ozen (2018) 
argues that this will reduce the need of 
traditional labour, where lower quali-
fied work is most effected. Ghobakhloo 
(2018) mention that even though that is 
the case; it will open the market for peo-
ple with an education in computer sys-

tems, IT and mathematics. Kagermann et 
al. (2013) and Gorecky, Schmitt, Loskyll, & 
Zühlke (2014) mention that Smart Facto-
ries opens up for a potential decentrali-
sation. The decentralisation can open up 
for a new phenomenon called Crowd-
sourcing. 

Crowdsourcing refers to outsourcing 
work tasks to external entrepreneurs 
via internet, where the company can 
obtain flexibility and competence at a 
lower price (Johansson, Abrahamsson, 
Bergvall-Kåreborn, & Fältholm, 2017). 
Nevertheless, Johansson et al. (2017) do 
mention the importance of benchmark-
ing the situation of the external workers, 
which might be difficult if they are far 
away in another country. Johansson et 
al. (2017) mention that studies regarding 
crowdsourcing are missing since it is a 
new concept; they argue that there is a 
gap in knowledge regarding the chang-
es that crowdsourcing will bring. 

Today, many companies are recruiting 
indirectly through staffing companies. 
Asztalos Morell (2017) and Kazancoglu & 
Ozkan-Ozen (2018) mention that compa-
nies might have to change the way they 
are recruiting because of the change 
in required competences. Ghobakhloo 
(2018) says that companies must judge 
what skills are needed for their business, 
what they already possess and what 
skills they are missing. Once that process 
is complete, the companies will know 
what core competences they will need 
to recruit. It is during major technologi-
cal changes like these, when individuals 
and organisations are forced to restruc-
ture the way they see qualifications, in-
dividuals and gender, where an opportu-
nity presents itself for women and other 
underrepresented groups to establish 
themselves on otherwise homogeneous 
areas (Johansson et al., 2017).
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4. Theoretical framework 
The theoretical framework contains theories and experiences that are relevant to the 
master thesis project. We began with investigating the concept Industry 4.0 in chapter 
3. Then we adapted Industry 4.0 to maintenance work at SSAB using a holistic perspec-
tive and a socio-technical analysis. The interesting keywords in the holistic perspective 
that were explored was: Human-centered design, participation, resistance & restoring 
mechanisms, technological determinism, attractive workplaces and well-being at the 
workplace. See figure 5 below. 

4.1  HUMAN-CENTERED 
DESIGN
A design process requires knowledge 
and skill to understand the principles 
of design, to execute creative methods 
and to develop an understanding of the 
needs of the end user (Wikberg Nilsson, 
Ericson, & Törlind, 2015).  Wikberg Nils-
son et al. (2015) says that the purpose of 
a design process is to result in something 
that works and has a good user experi-
ence. Although, the end product can be 
anything from a product to a production 
system. Bellgran & Säfsten (2005) and Os-

valder, Rose, & Karlsson (2015) agrees 
that all necessary activities must be 
considered when developing a new 
concept. That involves development of 
for example a service, a physical envi-
ronment or a production system, since 
they are dependent on each other. 
Because the focus of our project is to 
develop a vision, we can use a design 
process to get to that end result.

When developing a vision, it is import-
ant to think outside the box. Wikberg 
Nilsson et al. (2015) mentions radical 

INDUSTRY 4.0 
INDUSTRY 4.0

for Maintenance at  
SSAB 

Socio-Technical perspective

Attractive 
workplaces 

Participation 

Resistance 
& restoring 

mechanisms

Human-
centered
design

Technological
determinism

Well-being at 
workplace 

Figure 5. Keywords theoretical framework
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Figure 6. Design process

design as a way to accomplish compre-
hensive change. Figure 6 explains the 
design process in a different way. In 
this project we are aiming for the upper 
right corner in figure 6, because we are 
looking for unexplored answers. When 
performing radical design, it is critical 
to focus on people and be open to the 
thoughts and habits of the users (Wik-
berg Nilsson et al., 2015).

The focus on people during the design 
processes is a central way of thinking 
in Industrial design engineering. Wik-
berg Nilsson, Ericson, & Törlind (2015) 
explains human-centered design as an 
adaptation to human needs and con-
ditions. The end concept shall, in the 
best way possible, complement the 
strengths, physical as mental, and abil-
ities of the user (Osvalder et al., 2015). 
Humans shall not be forced to adapt to 
unsafe systems where their health is at 
risk (Wikberg Nilsson et al., 2015). Bell-
gran & Säfsten (2005) comes to the same 
conclusion as Wikberg Nilsson et al. 
(2015); humans are the central piece of 

an organisation. The basic values of the 
employees are reflected towards the val-
ues of the company. Therefore, the result 
of the many decisions when developing 
a production system will be affected by 
the basic values of the people involved 
(Bellgran & Säfsten, 2005). To get a wide 
perspective and the best results for this 
project, employees from different levels 
of the organisation will need to be in-
volved in the development process. This 
is also critical for us when developing 
the vision. Involving the employees of all 
levels in the organisation gives us a bet-
ter chance to reach a better result.

4.2 SOCIO-TECHNICAL 
PERSPECTIVE
The socio-technical perspective was de-
veloped during the late 1950s when a 
group of researchers analysed an organi-
sation trying to implement new technol-
ogy in the coal mines in England (Thyle-
fors, 2015). We consider this perspective 
relevant since we once again, during In-
dustry 4.0, are in a period of implement-
ing new technology. 

CreateExtend

Manage

New target group

New business

Customize 

Existing business

Existing target group
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Researchers from Tavistock Institute of 
Human Relations observed how workers 
collaborated with machines and were 
stationed far from other humans. The 
division of labour, professional roles and 
salary levels contributed to an excessive 
difference in status between the workers 
(Thylefors, 2015). This caused many of 
the workers to quit and the implemen-
tation was not successful. But there was 
one mine which succeeded.

Thylefors (2015) explains how the work-
ers themselves had created a system 
with broader professional roles and work 
rotations within and between the differ-
ent shifts. They had formed a social sys-
tem that worked together with the tech-
nical. Bellgran & Säfsten (2005) explains 
how this became the foundation for the 
socio-technical perspective. A group of 
workers cannot be a technical- or social 
system alone. They affect each other and 
should therefore be one socio-technical 
system. If you make a technical change, 
you must change the social system to 
keep the system in balance (Bellgran & 
Säfsten, 2005). History is repeating it-
self; a major technological change is ap-
proaching and as we saw in the 1950s, it 
is important to investigate the social and 
psychological aspects when implement-
ing new technology.

The focus of Industry 4.0 is technology 
and what possibilities it enables (Lasi, 
Fettke, Feld, & Hoffman, 2014). Korun-
ka & Hoonakker (2014) says that Indus-
try 4.0 will bring new problems to the 
working environment. As work gets 
more global and the borders between 
work tasks are diminished, it will create 
a higher demand on availability. They ar-
gue that this will cause the line between 
work and leisure to become blurry and 
may cause a new kind of stress and anx-
iety. Loeb (2017) and Ghislieri, Molino, & 
Cortese G. (2018) agrees with Korunka 

& Hoonakker (2014) that the higher de-
mand on availability together with con-
stant monitoring and sedentary work 
may cause both physical and psychoso-
cial harm. 

Romero et al. (2016) present a theory 
where Industry 4.0 solutions will work 
together with humans, unlocking their 
full potential. In a more automated facto-
ry, the main task of workers will be deci-
sion making. By using sensors and other 
technical solutions provided by Industry 
4.0, information can be gathered and dis-
played to improve the knowledge and 
opportunity for workers to take the right 
decision (Romero et al., 2016). Wajcman 
(2017) mention that workers confidence 
and competence increase their chanc-
es of being initiative and creative. May-
be the tools presented by Romero et al. 
(2016) can be used to increase the work-
ers’ confidence in their own ability.

4.3 TECHNOLOGICAL 
DETERMINISM
We consider this perspective relevant 
since this master thesis project is about 
implementing new technology. The 
concept points on the fact that reality 
changed drastically when digital tech-
nology is introduced (Russo, 2018). Rus-
so (2018) argues that technology gives 
us the opportunity to change how the 
world is perceived. Smith & Marx (1994) 
explain that once technological inven-
tions are introduced, they appear to have 
a life of their own. They do not just bring 
technological advancement, but also so-
cial consequences. Smith & Marx gives 
two examples. The first example is that 
the automobile created the opportunity 
for suburban life. The second is that the 
massive migration of farm workers was 
caused by the introduction of the me-
chanical cotton-picker. There was no lon-
ger a need for them, hence they moved. 
Heilbroner (1994) explains that Techno-
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“logical determinism gives an explana-
tion for many of the events of our civi-
lization, with technology always being 
one of the key factors causing the event. 
In turn, these events cause the social 
order to evolve, therefore technology is 
the chess piece which caused the social 
consequences. Heilbroner (1994) also 
mention that the connection between 
technology and social change may not 
be definitive, but it is currently the only 
one we can make.

4.4 PARTICIPATION IN THE 
DEVELOPMENT PROCESS
According to the literature, participation 
from the maintenance workers is desir-
able within this project both regarding 
the mapping of current state and the de-
velopment of the vision. Osvalder et al.,  
(2015) and Jakobsen & Thorsvik (2002) 
agree that development together with 
the user gives the best results, which 
indicates that the development of the 
recommendations should take place 
with a high level of user involvement. 
Furthermore, Osvalder, Rose, Karlsson, 
Odenrick, & Eklund (2015) argues for a 
high degree of employee participation, 
they mean that it is one of the most im-
portant aspects of successful change 
management. Participation is used in a 
social context to make employees feel 
involved in the business and its changes. 
Jakobsen & Thorsvik (2002) points out 
the importance of having all levels of 
groups involved in change work, the im-
portance of broad participation. When 
implementing a change, it is important 
to create a climate for change. That will 
increase the possibility of getting a dif-
ferent point of views from the employ-
ees, which in turn will generate a better 
basis for decision-making. Through par-
ticipation, it is also possible to achieve 
“ownership” to the change process (Ja-
cobsen & Thorsvik, 2002). Wilson (1991) 
has defined participation in a work con-
text as: 

the involvement of people in plan-
ning and controlling a significant 
amount of their own work activi-
ties, with sufficient knowledge and 
power to influence both processes 
and outcomes in order to achieve 
desirable goals. 

One disadvantage of participation is that 
it is time-consuming. It is also a risk of get-
ting stuck in old ways of thinking which 
hinder innovation (Osvalder et al., 2015).  
To minimize the risk of getting stuck in 
old patterns, Osvalder et al. (2015) mean 
that researchers and consultants should 
be gathering information from staff in 
the organisation and then develop and 
present it. The advantage of this is that 
external people can easier move away 
from old patterns.However, they point 
out the risk when external parties carry 
out the change work the result can be-
come less accepted from the organisa-
tion and it risks achieving poor or only 
short-term acceptance.

4.5 WELL-BEING AT THE WORK-
PLACE 
In order to create an attractive work-
place, we will concentrate on well-being 
at the workplace. The most recognized 
way of describing the psychological 
well-being at the workplace may be the 
Demand-control-support model of the 
sociologist Robert Karasek’s (1979). 

The model originally described two 
dimensions in the work situation; de-
mands made on the worker and the 
freedom the worker possess in deciding 
how to meet these demands. Later, the 
model has been complemented with a 
third dimension; social support at work, 
see figure 7.

Job demands consider how hard a per-
son works, from their perspective, in 

“
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Figure 7. Demand-control-support model by Karasek

regard to both work volume and tasks, 
both physiological and psychological. 
Control or decision latitude is the free-
dom to take own decisions. The third 
dimension, social support, covers emo-
tional and practical aid. Work which com-
bines a high level of demand, little space 
for decision-making and a low degree of 
social support is linked to poorer psycho-
logical well-being and lower job satisfac-
tion, illustrated in figure 7. 

Within Industry 4.0, new demands may 
be raised, and the acting space can be re-
duced. According to the model, the ques-
tion should therefore be asked; what can 
be done to increase social support to the 
level that the person does not get lower 
job satisfaction? 

In the context of well-being at the work-
place, we consider motivation in gener-
al as an important aspect. Perhaps the 
most quoted of all motivational theories 
is Maslows (1987). He believes that hu-
man drive is based on self-realization. He 
presented a model of needs where the 
human needs are placed in a hierarchi-
cal pyramid. The hierarch is divided into 

five levels with different needs where the 
lower levels must be catered before new 
needs can be achieved, see figure 8.

Thylefors (2015) believes that the driv-
ing force behind work has changed in 
keeping up with society. The agricultur-
al society was mostly driven by survival, 
in the industrial society by the need for 
security and material prosperity. In the 
current network society, we are driven by 
personal development. This may be one 
of the reasons why Taylorism actually had 
an impact on industrialization. The moti-
vating force of the workers was different 
compared to today. Therefore, the worker 
of today requires room to influence his or 
her work situation; to learn and develop.

Neither Maslow’s or Karasek’s models 
are unquestionable. Some studies sup-
port them while others do not. Thylefors 
(2015) means that they do not cover ev-
erything and that there are individual 
exceptions, both models possess a large 
measure of common sense which makes 
them suitable in a work environment 
context. There is no clash of interests 
between business effectiveness, surviv-

DEMANDS
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Figure 8. A  Theory of Human Motivation by Maslows (1987) 

al and on the employees’ quality of life 
(Thylefors, 2015). In fact, there is mutual 
dependence.

Ahl (2004) is summarizing different 
theories within motivation. In general, 
she explains motivation as something 
that “causes action”. The researcher be-
lieves that jointly for all motivation the-
ories is that they are based on human-
istic ground in the essence of Maslow. 
Adults are considered to have an intrin-
sic motivation to learn. She explains a 
lack of motivation as various kinds of 
obstacles. The obstacles seem to come 
from different levels. 

Personal level. This part is divided
into two categories, dispositional and 
situational variables. Dispositional is 
often seen as innate personality traits. 

Others see them as a result of upbringing 
and past experiences. An example can be 
insufficient self-confidence in general. The 
situational variables are less psychological 
but still attached to the person and his or 
her life situation. An example can be the 
lack of time and interest (Ahl, 2004).

Instructional level. This level is more
about structural obstacles such as social 
norms and work organisation. After the 
obstacles are identified the author argues 
that if you remove them, then the motiva-
tion will be found (Ahl, 2004). 

Self - 
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Esteem
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Safety
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Figure 9. Attractive workplaces, Hedlund (2007)

4.6 ATTRACTIVE WORKPLACES 
Hedlund (2007) describes an attractive 
workplace as a job he/she would like to 
have and keep.  Hence an individual can 
evaluate the attractiveness both as a can-
didate and as an employee. Furthermore, 
there are two perspectives of work attrac-
tiveness; internal and external.  Hedlund 
presents a quadrant that classifies a job 
into one of four categories: attractive, ide-
alized, hidden and unattractive.  The job 

is attractive if the person wants the job 
and unattractive if the person does not 
want it, figure 9.  Hidden jobs are “good 
jobs” but only a few consider it attrac-
tive, it may be more of an image prob-
lem. Idealized jobs are those that people 
think are good but they reality are not. 
Attractive jobs are ideal and unattractive 
are the opposite.
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Figure 10. Work attractiveness, Åteg et al. (2004)

This said, Hedlund (2007) also clearly charts 
that it is not enough to do occasional ef-
forts to require and keep employees. At-
tractive work is dynamic, and comparisons 
are made with other workplaces. Compa-
nies must continuously make efforts to 
create attractive jobs. Biswas, Allards, Pou-
sette, & Härenstam (2017) agree that it is 
difficult to summarize the attributes that 
both retain existing employees and attract 
new employees. Firstly, employees differ 
in what they value in an organization. Sec-
ondly, they value them differently. Thirdly, 
it seems to be a discrepancy between what 
job seekers want and what HR think makes 
the company attractive.  

Garver, Gofnett, Williams, Divine, & Davis 
(2019) means that the three most import-
ant qualities for university undergraduate 
to evaluate entry level jobs are starting sal-
ary, fit with company culture and a worksite 
close to family and friends. Åteg, Hedlund, 

& Pontén (2004) presents a broader 
overview of the attributes creating an 
attractive workplace. They suggested 
that work attractiveness consists of 
three categories, which made up of 22 
dimensions, see figure 10. 

Åteg et al. (2004) are clarifying that 
the model and the factors may vary 
between countries, industries and in-
dividuals. For example, an individual 
may not consider those dimensions 
as contributing attractiveness while 
others would. The model can be used 
as an explanation for what creates at-
tractive workplaces, but it does not say 
exactly what a specific industry e.g. 
SSAB should do to achieve higher at-
tractiveness. According to the model 
social contacts is important, but how 
should it be imported at SSAB? In our 
interest there are questions such as: is 
it possible to replace physical contact 
with internet-based connection?
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4.7 RESISTANCE TO CHANGE
Most of the people who have worked 
with changes know that they meet re-
sistance, but why? Since the implemen-
tation of Industry 4.0 will entail changes, 
it is important to know why resistance 
arises and how it should be managed. 
Jacobsen & Thorsvik (2002) means that 
resistance occurs as a rational reaction 
of individuals and groups. Humans of-
ten defend things that are well-known, 
things they believe are right and proper. 
The author explains ten reasons for resis-
tance against changes. 

Fear of the unknown. Move from a 
safe stage, something you know, to a sit-
uation characterized by uncertainty. 

Crime against the psychological 
contract. A change may lead to loss of 
the persons unwritten expectations. A 
common reaction is “It was not this I got 
promised when I accepted the job.” 

Loss of identity. When the employ-
ee has worked in an organisation for a 
while, he or she can have acquired the 
feeling of importance within the work. 
The employee may be afraid to lose this 
feeling of importance after the change.

The symbols are changing. Every-
thing is based on symbols e.g. office lo-
cation or leader’s way of speaking. You 
do not always leave those symbols with-
out fighting to keep them. 

Change in power relations. The pos-
sibility of influence decreases. 

Investments are required. During 
changes demands on new competence 
and knowledge will arise, which can 
make their previous skills less valuable. 
This is something we consider highly rel-
evant in terms of industry 4.0. 

Work being done twice. Changes are 
often done besides “old” activities. The 
reaction against is often caused by stress 
about doing too much. 

Social ties are broken. Lost contact 
with colleagues. 

Threat of personal loss. People risk 
being fired, or their career opportunities 
are reduced.  

External actors want stability. They 
risk losing their gateways to the organ-
isation. 

Langstrand & Elg (2012) argues for two 
types of resistance, both human which is 
discussed above and non-human resis-
tance.

The non‐human actors can also hinder 
change through a lack of alignment with 
the overall change. Langstrand & Elg 
(2012) says that non-human resistance 
occurs from technical artifacts and not 
from ill-will from the individual, which 
we consider to be highly probable with 
the technology that Industry 4.0 entails. 
The employees act in accordance with 
the existing programs within the organ-
isation they represent, if the programs 
conflict with the change work, the result 
will be resistance. To our understanding 
Langstrand & Elg (2012) do not argue 
against e.g. Jacobsen & Thorsvik (2002), 
but complement their view with another 
angle. 

We believe that, based on research, a 
gender perspective in change work is 
important since it seems to affect the re-
sistance that can arise. Because the steel 
industry has historically been, and still 
is, male-dominated, we believe that this 
theory is highly relevant. Abrahamsson 
(2002) means that a reason for resistance 
can be gender segregation. Even though 
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the company really wants to implement 
a change they risk falling back into old 
patterns, mainly because of the strong 
gender segregations. For example, men 
may resist the change if it means that the 
new task is generally said to have a wom-
an’s face and therefore represent a down-
grade. An equal organisation seems to 
give less contradiction to change work 
than an organisation that only consists 
of men or is gender segregated.

4.8 SUMMARY
We approached the theoretical frame-
work from a holistic perspective by 
focusing on human, organisation and 
technology. The theoretical framework 
resulted in a few keywords. See figure 
11 below. 

Industry 4.0

Socio-Technological

Technological deter-
minism

Resistance

Participation 

TECHNOLOGY
ORGANISATION

HUMAN

Learning

Gender as a restoring 
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Outsourcing

Crowdsourcing
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Motivation

Pride in their work

Risks within 
Industry 4.0

Why is there a need 
for Industry 4.0?

Decentralization

Stimulation

Organizational boundaries

CPS

Human-centered 
desgn

Well-being

Attractive 
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Figure 11. Summary theoretical framework 
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5.1 PROCESS 

Wikberg Nilsson, Ericson, & 
Törlind (2015) mention that to ensure 
the success of a project, the need of the 
user must be satisfied. In order to do so, 
one must first understand the user’s sit-
uation. Even though no specific meth-
od ensures success, using an iterative 
process allows the user to repeat earlier 
steps of the project, minimizing the risk 
of missing crucial details. The key, accord-
ing to Wikberg Nilsson et al. (2015), is to 
maintain a process-oriented focus rath-
er than a solution-driven focus. A pro-
cess-oriented focus implies that several 
solutions are explored, rather than choos-
ing the first idea that emerges. Wikberg 
Nilsson et al. (2015) means that it will 
lead to a holistic point of view, enabling 
the user to gain knowledge about sever-
al aspects at the same time. This results 
in a wide perspective of the situation, in 
comparison with a linear working meth-
od where the user only focuses on one 

5. Method and implementation
This chapter describes the process and the planning behind the project. The chapter 
also presents theories regarding scientific methods and how the data was collect-
ed, analysed and developed into ideas and concepts.  Lastly, a discussion regarding 
the used methods is presented.

PLANNING

MAPPING

DEVELOP

EXPLORE OP-
TIONS

EVALUATE

ANALYSIS OF THE 
CURRENT STATE

Figure 12. Project circle inspired by Ranhagen(1995) 

stage at the time. Osvalder et al.,(2015) 
mention that many aspects affect each 
other. For example, work environment 
factors also has an impact on finances 
and efficiency. Therefore, when develop-
ing either a product or production sys-
tem, Osvalder et al.,(2015) and Wikberg 
Nilsson et al. (2015) agrees that different 
approaches must be considered. Where 
an iterative working process and a holistic 
point of view gives the best chances for a 
successful project.  

The project circle presented by Ranha-
gen (1995) was used to ensure an it-
erative working process. It contains 
eight steps; however, the master thesis 

did not include implementation strate-
gies, which eliminates the last two steps 
of the project circle, see figure 12.

During the first round, the project was 
planned. The second round focused on 
mapping of the current state, investi-
gate theories for the project and setting 
goals and requirements. In this project 
no specification of requirements will be 
set. We believe that the search for op-
tions will be better if it is based on an 
analysis of the current state, because 
then we will be solving the right prob-
lem. Throughout the third round, we 
analyzed the current state.  The fourth 
round centred around exploring futuris-
tic options. In the fifth round we evalu-
ated and combined the ideas. Lastly, the 
vision was formed and developed. 
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5.2 PROJECT PLANNING Wikberg
Nilsson et al. (2015) argues for the impor-
tance to discuss the upcoming task to 
increase the understanding of the prob-
lem. By making a project plan the task is 
questioned and the correct course of the 
project can take form. Wikberg Nilsson 
et al., (2015) mention that the base of a 
plan is management of time and that a 
simple way is to start from the end and 
go backwards. Therefore, to gain struc-
ture to the project a Gantt-chart was con-
structed where the different phases and 
deadlines were highlighted, see Appen-
dix 1.  

The project plan was then present-
ed and discussed with the supervisor of 
the project and the contact at SSAB to 
establish a common understanding for 
the project and to make sure the project 
is in line with the clients’ expectations.

5.3 MAPPING OF CURRENT STATE 
According to Osvalder et al., (2015) data 
collection methods are used to gather in-
formation about the work environment 
and the interaction between human and 
machine. The focus of data collection is, 
among other things, what people are do-
ing and thinking, the design of systems 
and work tasks. Through data collection, 
parameters as the interaction between 
human, technology, environment, tasks 
and organisation can be studied.  

The mapping of current state was di-
vided into non-structured mapping, 
semi-structured mapping and struc-
tured mapping. The overall and less 
structured mapping was carried out 
during the first four weeks of the project. 
We believe that it is a good way to keep 
an open mind and not jump into conclu-
sions too early. 

The mapping of current state is conclud-
ed with a summary about how all the 
information gathered was used and illus-

trated to widen the knowledge regard-
ing the maintenance work at SSAB. 

5.3.1 Non-structured mapping  
Osvalder et al. (2015) means that obser-
vation is an objective method to gather 
information about human behaviour. The 
purpose is to attain an understanding of 
the persons situation in the natural envi-
ronment. The advantage of observations 
is that knowledge about unconsciously 
human behaviour can be observed which 
may be difficult to gather through inter-
views. The method gives the user under-
standing about what people actually do, 
not just what they say they are doing. 
Observation can be divided in unsystem-
atic and systematic. 

According to Osvalder et al. (2015) un-
systematic observations are often carried 
out at an early stage of a study. During 
unsystematic observations nothing spe-
cial is sought out, everything of interest 
was documented. The main purpose of 
the first visit at SSAB in Luleå was under-
standing the process chain. According 
to Wikberg Nilsson et al. (2015) the par-
ticipant observation is good to create a 
deeper understanding. 

We were led through the four sections of 
SSAB: Coking plant, blast furnace, steel 
mill and continuous casting. We visited 
many control rooms and talked to the 
workers that we met along the way. The 
visit gave us a holistic view of the facili-
ties at SSAB.

While we were aware of the benefits of 
observations, it is important to also un-
derstand the disadvantages. One dis-
advantage is that the method does not 
provide knowledge about the underly-
ing reasons of the certain behaviours. 
Because of that, the group believes that 
interviews are a good complement to 
carry out cognitive information.   
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Organization & structure 

Competence Satefty

Company information & statistics

Figure 13.  Semi-structured interview topics: 

5.3.2 Semi-structured mapping   
A semi-structured interview was re-
formed with the head of central mainte-
nance. Osvalder et al. (2015) argue that 
semi-structured interviews are a good 
method for explorative studies. The fo-
cus was on getting a comprehensive pic-
ture. This type of interview can give both 
qualitative and quantitative answers. The 
advantage of semi-structured interviews 
is the opportunity to be able to follow up 
interesting questions. The disadvantage 
is that the results from a semi-structured 
interview can be difficult to compile. The 
purpose of interviewing the head of 
central maintenance was to explore four 
topics: Organisational structure of the 
maintenance work at SSAB, statistics re-
garding equality etc., competence 
level of the workers and safety. See 
figure 13 below.

The interview helped us to get an over-
view of how maintenance was per-
formed at a general level. The organisa-
tional structure of the maintenance work 
showed itself to be rather complicated. 
A delimitation to focus on electrical and 
mechanical parts of central maintenance 
was established, see chapter 6 for further 
explanation. To investigate the relevant 
parts of central maintenance further, 
semi-structured interviews, using the 

same four topics as previous interview, 
were conducted with the Head of Cen-
tral Electrical Maintenance and Head 
of Central Mechanical Maintenance. 

One division stood out during the last 
two interviews. Shift maintenance was 
a group of maintenance workers of all 
fields: electrical, IT and mechanical. 
They worked all over the plant and, as 
the head of central Electrical mainte-
nance put it, knew a little about a lot. 
Since we aimed at delivering a vision 
for the whole of SSAB, this group be-
came particularly interesting. There-
fore, the next interview was together 
with the head of shift Maintenance. 
The semi-structured form of interview 
using the same four topics as before, 
see figure 13, was used to maintain a 
red thread throughout the project.

5.2.3 Structured mapping
According to Osvalder et al. (2015), a 
structured interview is when all re-
spondents answer the same questions 
in a determined order. The number of 
people involved in this kind of inter-
view is often greater than other forms 
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of interviews. Structured interviews 
with the shift workers at shift mainte-
nance were conducted, taking around 
30 minutes for each interview. Three 
workers of each competence, variating 
ages and shift teams were selected and 
interviewed using the same questions. 
Only males were interviewed because 
no women work at shift maintenance at 
SSAB today.  See table 1, note that age 
is presented with a span of ten years to 
keep the interviewees anonymous. 

The same questions were asked to all 
employees, focused on five topics: Work-
ing structure, communication, com-
petence, well-being and safety at the 
workplace, see figure 14. The aim was to 
understand how they worked and find 
out more about their current situation. 

After the interviews was performed, 
we did a hierarchical task analysis. Os-
valder et al. (2015) explain hierarchical 
task analysis (HTA) as a helpful method 
of understanding the task. The method 

is used to make a detailed description of 
the stages a user going through in order 
to reach a certain goal. In our case; repair 
what was no longer working. Our analy-
sis included all the way from a problem 
occur until it is fixed. The input is gath-
ered through interviews the project 
group carried out. To clarify the task, two 
types of information are needed; the op-
eration goal and its actions. Using the 
information gathered during the inter-
views we draw up a HTA which we then 
showed to the workers to confirm that 
we got it right.  

The information gathered during the 
mapping phase would make up the 
foundation for the identified problem 
areas, personas and scenarios later in 
the project.

Table 1. Interviewees
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5.3 ANALYSIS OF THE CURRENT 
STATE  
Firstly, personas representing the target 
group were concluded. Since there were 
no women and not so many newly em-
ployed people in the group in which the 
mapping was carried out, this step was 
very important. Three Personas were 
created; two young people, a woman 
and a man, representing the persons 
which the company want to attract and 
an older man representing the staff that 
the company wants to keep. Accord-
ing to Wikberg Nilsson et al. (2015), the 
purpose of personas is a description of 
the person who belongs to the target 
group. The description is based on infor-
mation from the user context e.g. data, 
interviews and observations. The meth-
od aims to describe personas to express 
understanding and empathy of the us-
ers. The created personas were then 
used during the whole project, in order 
to not forget about the target group and 
actually shape the vision for them.

After the personas were concluded the 
recordings of the interviews were tran-
scribed and printed. A thematic anal-
ysis where conducted were patterns 
between the various groups were high-
lighted. The thematic analysis resulted 
in problems identified and categorized 
under the interview topics: Working
structure, communication, competence, 

Organization & structure 

Competence Safety

Communication Well-being

Figure 14. Structured interview topics

well-being and safety at the workplace. 

The thematic analysis was followed by 
a method used to find the underlaying 
problems inspired by the method Root 
cause analysis. J. Rooney & N. Vanden 
Heuvel  (2004) describes the Root cause 
analysis as a tool helping the user to 
identify what, how and why something 
happened. While analysing the iden-
tified problems, we found that many 
problems depended on each other and 
the identified problems from the the-
matic analysis were also replaced with 
underlying problems. This phase result-
ed in four major problems.  

The analysis phase ended with present-
ing the major problems in scenarios. 
Scenarios are, according to Wikberg 
Nilsson et al., (2015), a tool used to de-
scribe the current or future state in re-
gard to user interaction. The personas 
that were created previously were put 
into scenarios where they would en-
counter daily problems and also meet 
other employees at SSAB. The purpose 
was to give the reader a better under-
standing of the problems which has 
been described in text form.
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5.4 LITERATURE REVIEW 
The literature review began with in-
vestigating Human centred design. We 
wanted to approach the project from an 
industrial design engineering perspec-
tive by focusing on human, organisa-
tion and technology. Then we continued 
with a brainstorming session where we 
discussed what subjects would be rele-
vant for the master thesis project. We ex-
plored what was relevant by discussing 
around the aim of the project; to deliver 
a vision for the future of maintenance 
work at SSAB. Initially, the technical parts 
of Industry 4.0 needed to be investigat-
ed to enlighten us what competences 
would be required of the workers. We 
knew before the project that Industry 
4.0 was heavily invested in technology. 
In an earlier course at the university, so-
cio-technological perspective had been 
discussed. We felt that history is repeat-
ing itself and we could use what they
learned in the 1950s in our project. We 
investigated theories about participa-
tion which has been a major part of our 
education. Another relevant topic was 
well-being at the workplace; what are 
some motivational factors and what 
caused people to commit to something. 
The focus of the project is to create an 
attractive workplace, hence what makes 
a workplace attractive, both internally 
and externally, was investigated. Fur-
thermore, earlier courses at the univer-
sity had also taught us about resistance 
to change. We went back to the material 
provided during those courses to inves-
tigate what causes resistance and how it 
can be prevented.  

The databases used was Scopus and 
Google Scholar. Industry 4.0, compe-
tence, motivation and resistance were 
some of the keywords used when 
searching for information. 

The literature review resulted in these 

keywords: Human-centered design, In-
dustry 4.0, Socio-technological, tech-
nological determinism, resistance, work 
environment and competence devel-
opment. Information gathered around 
these keywords would support the de-
cisions made during this master thesis 
project.  

5.5 EXPLORE UTOPIAN OPTIONS  
In this phase we explored options based 
on the analysis of the current state. The 
search started with a utopian phase, 
which is about investigating solutions. 
It doesn’t matter if they are realizable or 
not; in the future everything is possible.

Osvalder, Rose, & Karlsson (2015) and 
Wikberg Nilsson et al., (2015) explains 
brainstorming as a method used to gen-
erate a large numbers of ideas. Brain-
storming is usually performed in a group 
during a seminar or workshop (Osvalder 
et al., 2015). Broberg, Andersen, & Seim 
(2010) explain that a boundary object is 
commonly used during a workshop to 
establish a shared platform for the par-
ticipants. Broberg et al. (2010) describe 
that it can be almost anything, for exam-
ple a sketch, assembly drawing or list of 
problems. They continue arguing that a 
boundary object can make it easier for 
the workers or managers to participate 
in the workshop led by the organiser. 
However, if the session is meant to be 
creative, it is important that the bound-
ary object is open for transformation by 
the participants rather than just trans-
ferring knowledge from the organiser 
to the participants (Broberg et al., 2010). 
We used a boundary object such as a 
list of problems discovered during the 
mapping of current state; Where things 
could easily be added to the list, see fig-
ure 15. First, the organiser of the session 
presents the rules and some crazy ideas 
to get the creativity of the group going. 
Then the session continues where the 
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Figure 15.  Boundary objects used in the Workshop during the Utopian phase

participants can either come up with new 
ideas, develop an idea that was already 
mentioned or several ideas can be com-
bined (Osvalder et al., 2015). Both Wik-
berg Nilsson et al., (2015) and Osvalder 
et al., (2015) agree that it is important to 
remain a positive spirit where no criticism 
or negative comments can occur. That 
will inhibit the creativity of the group and 
maim the brainstorming session. Wik-
berg Nilsson et al.  (2015) also mentions 
the importance of aiming for quantity, 
not quality. 

We started this phase with a brainstorm-
ing performed by the project team our-
selves. The purpose was to test the meth-
od and start generating ideas before we 
were tainted by the result from the up-
coming workshops. The goal of the ses-
sion was to generate a large number of 
ideas regarding the four major problem 
found during the analysis of the current 

state. The ideas should be visionary and 
in the spirit of the future; wishful think-
ing. A poster for each major problems 
was printed, see figure 15. The poster 
consisted of a description of the prob-
lem area on a futuristic background 
with a quote; Reality does not exist. 
We are in a perfect world. Everything is 
possible. The brainstorming was carried 
out by two persons, we wrote ideas on 
post-it notes in silence for five minutes 
before we switched to the next poster. 
When we had worked on all problem 
areas, we discussed the result of each 
poster separately.

A similar brainstorming session in the 
form of a workshop was conducted with 
shift team four at Shift maintenance at 
SSAB. The reason for choosing brain-
storming as an idea generation meth-
od was that we wanted to involve the 
group in the process to get a better end 
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result, promoting ownership to the solu-
tion and to increase acceptance for future 
changes; Brainstorming is an effective 
method for that purpose. To increase the 
involvement of the individual workers 
we chose to conduct the workshop with 
one shift team rather than a mix of sev-
eral shift teams. We believed that since 
they work together and know each oth-
er, they would be more relaxed and com-
plement each other’s competence and 
experience. We chose the shift team with 
the most diverse group considering age. 
The pitfall is that we would not take oth-
er shift teams into consideration, risking 
some good ideas to never be discovered. 

We sat around a table and each partici-
pant got a pen and a bunch of post-it 
notes. The workshop took place in their 
staff room to make the participants more 
comfortable. After the boundary objects 

had been introduced, they started writ-
ing down ideas on the post-it notes. Once 
an idea was written down it was connect-
ed to the correct object and we opened 
for discussion. This creative discussion 
led to many new ideas which were writ-
ten down on post-it notes and stuck to 
the problem area. We led the discussion 
forward, always striving for innovative 
solutions. At the end of the session, many 
ideas had been developed or combined, 
forming around 40 ideas which we could 
use in the realization phase.

Another workshop was conducted with 
13 students at Luleå University of Tech-
nology, using the same four boundary 
objects that was used during the pre-
vious workshop as the foundation (see 
figure 16). The reason for having another 
workshop were to get a wider perspec-
tive on the range of solutions. This was 

Figure 16.  Workshop at Luleå University of technology
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accomplished by gathering a diverse 
group of students with different gender, 
background and education. They were 
not limited by industry 4.0 or by expe-
rience of the workplace. The aim of the 
workshop was the same as for the earli-
er workshop at SSAB; explore visionary 
ideas regarding the maintenance work.

This workshop was a little different than 
the first one at SSAB. This time the par-
ticipants were divided into four groups. 
Each group worked with a problem area 
at a time. Every five minutes the poster 
was passed around until all problems/
posters have been processed by all 
groups. It was up to the participants if 
they wanted to build on or be inspired 
by the post-it notes that were on the 
poster or if they wanted to come up 
with new ideas.

The utopian phase was compiled to four 
future stories, one for each problem 
area. The stories are a collection of the 
ideas and the wishes for the future from 
us in the project team, the workers at 
shift team four and the students at Luleå 
University of Technology. 

5.6 REALIZATION PHASE 
Utopian phase is followed by the Reali-
zation phase, in which we tried to devel-
op the ideas closer to reality. Some ideas 
were selected based on two criteria. 
Firstly, if they had fitting solutions within 
the concept Industry 4.0. Secondly, how 
critical the problem they were solving 
was. In the realization phase, research 
about Industry 4.0 and attractive work-
place are considered and woven togeth-
er with the selected futuristic ideas from 
the utopian phase. 
 
All of the utopian stories were printed 
and fixed on larger paper sheets. We 
worked with highlighter pens and post-
it notes, through discussion, we came 

up with suggestions about how SSAB 
could become a better and more effi-
cient workplace. The key words during 
this session was: Attractive workplaces, 
Industry 4.0 and Realization at SSAB. 

5.7 METHOD DISCUSSION
This chapter focuses on the outcome of 
the methods we used. If we had more 
time, we could use a lesser amount of 
delimitations, therefore covering a wider 
perspective. 

5.7.1 Mapping of current state 
The mapping of current state of the shift 
maintenance division at SSAB was main-
ly based on interviews and observations 
from the office. We found that interview-
ing the shift maintenance team one by 
one using structured interviews was a 
good way of getting to know the work-
ers. During the interviews we noted that 
they felt relaxed early on and able to an-
swer our questions. We believe that one 
of the reasons they could relax was be-
cause the interviews were conducted in 
their staff room, not in a separate room 
behind a closed door. We must consider 
that this may have been preventing them 
from revealing sensitive information, but 
at the time it did not seem to bother 
them as there were no managers nearby, 
so we continued having the interviews 
in the staff room. We never interviewed 
people who had quit working at SSAB 
nor were we able to interview any wom-
en. Therefore, we could not document 
problems which they had experienced. 
Problems that might have been more 
critical because they may have caused 
them to quit.

Observations from the field would have 
made our results more accurate, since 
the workers might say one thing and do 
another. This was not an option since 
visitors could not follow into the differ-
ent zones where the work took place. 
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However, because we spent some time 
getting to know two of the shift teams 
before the interviews, they started to act 
like they normally would in the work-
place. This made it possible for us to ob-
serve the group dynamic and jargon in 
the office, which gave us some context 
to the information collected from the in-
terviews. 

Using personas to understand the tar-
get group gave us a foundation to build 
our arguments on. Because there are no 
women or immigrants currently working 
at the unit, we could not ask them about 
their experience. Personas aided us in 
taking their perspective and exploring 
what their days would look like. It was 
difficult when making the personas not 
to fall into stereotypes. To avoid this, we 
used Wikberg Nilsson et al. (2015) advice 
of changing the gender, age and eth-
nicity to see how the background story 
would work for the personas.

5.7.2 Using brainstorming work-
shops
Emphasis has been on user participation 
during the entire project. Getting the 
workers involved in the project has its 
benefits, but it is also important to have 

a moderator with design thinking pres-
ent (Broberg, Andersen, & Seim, 2010). 
This person is needed during a visionary 
project like this one to maintain a holis-
tic perspective and steer the solutions 
towards the abstract. The brainstorm-
ing session with the workers did not go 
as intended. The original plan was to 
let the group, individually, write down 
as many ideas as they could on post-it 
notes for five minutes. Then they would 
present them for the group, opening for 
discussion, figure 17. However, we were 
not able to maintain the individual work 
for more than a minute. A problem or 
solution was raised and discussed di-
rectly. We believe one of the reasons to 
be that the group was used to discuss 
among themselves, because they were 
all from the same shift team and had 
talked about similar problems before. 
They also did not have any previous 
experience with brainstorming, which 
made it difficult to understand the level 
of abstraction of the ideas we wanted. It 
was common that the ideas were updat-
ed versions of the current equipment, 
rather than completely new. We tried 
using Science-fiction references from 
old movies to illustrate how we could 
look into the future. This was something 

Figure 17.  Example of a brainstorming workshop
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they could relate to and some new ideas 
emerged. Nevertheless, they all partici-
pated in the productive discussion and it 
provided numerous of suggestions and 
solutions.

We also had trouble maintaining a cre-
ative environment. Even though we re-
minded the group several times that 
critical thinking was not to be part of the 
discussion, criticism shined with its pres-
ence. It was often presented as “how are 
you going to do that?” or “impossible!”. 
Osvalder et al., (2015) and Wikberg Nils-
son, Ericson, & Törlind (2015) mention 
the importance of keeping criticism and 
negative comments out of the brain-
storming session as it can inhibit the 
creativity. Not being able to maintain a 
creative environment was perhaps the 
reason why our brainstorming session 
did not go as planned. Broberg, Ander-
sen, & Seim (2010) explain that setting 
up rules and instructions is important 
to promote that participants go into 
“design mode” rather than “negotiation 
mode”. Again, this was something we, 
as organisers, had trouble maintaining. 
Looking back, we could have written 
down the rules and put them up for the 
participants to see. That way we would 
not have had to remind them as much 
as we did. Funnily enough, it was when 
the workers started making fun of each 
other’s ideas, pushing them towards the 
extreme, that we got some of the most 
innovative ideas throughout the entire 
session. Seeing the results, we praised 
the abstract, innovative ideas which cre-
ated a good spirit in the group which 
kept the session going for longer than 
first intended. 
The brainstorming session with students 
at Luleå University of Technology was 
another story. We wanted to have a di-
verse group containing both men and 
women of different educational back-
grounds. Russo (2018) argues that we 

can use technology to change how the 
world is perceived. Therefore, if we are 
trying to create an equal future using 
the technology of Industry 4.0, it must 
be developed by men and women to-
gether. The group of students had an 
easier time following our instructions. It 
might be because they are experienced 
in this kind of work and have respect 
for the “rules”. During the session they 
were able to produce a high quantity of 
ideas, some of them similar to the ones 
produced by the maintenance workers 
at SSAB. The main reason, in our opin-
ion, that the workshop with the stu-
dents was more successful was because 
they have previous experience with 
brainstorming and are used to explore 
futuristic options. We do not believe it 
is because the shift maintenance work-
ers are inhibited because they know 
too much about the work and are set 
in their old ways. This is based on that 
the ideas from the workshops were kind 
of similar, just not in the same quantity, 
but it is difficult to be certain. 

Looking back, we would have planned 
the workshop with the workers dif-
ferently from the one conducted with 
students. We could have used physical 
barriers, used other boundary objects 
or performed several workshops to 
teach them the rules of brainstorming. 
We now believe that brainstorming as a 
method takes practise and there need 
to be an understanding why following 
the rules are important to achieve a sat-
isfying result.



27

6. Context
This chapter focus on the mapping of current state of maintenance work at SSAB in 
Luleå. Firstly, the organisation overview regarding maintenance is presented. Second-
ly, the work structure of maintenance is described, with focus on the journey from 
problem to solution. Thirdly, the delimitations for this project is presented. The reason 
is that delimitation was a part of the mapping of current state, therefore it is placed in 
this chapter. Lastly, the shift maintenance is presented with information from the nine 
interviews that were concluded with the workers. Focus was on general information 
about the department and how they solve urgent problems.

Figure 18. Overview maintenance work at SSAB in Luleå

6.1 ORGANISATION OVERVIEW
The maintenance work at SSAB is divid-
ed into a central maintenance unit and 
a maintenance unit on each of the four 
sections; coking plant, blast furnace, con-
tinuous casting and steel mill. See figure 
18 below. The maintenance work at SSAB 
involves 400 employees; 230 on central 
maintenance which operate across all 
sections, 100 white collar-workers and 
70 stationed across the sections. Most 
of the employees working with mainte-
nance is a trained electrician, mechanic 
or IT/automation. 

The maintenance work at SSAB is per-
formed by four departments; central, di-
visional, entrepreneurs and shift (figure 
18).

Central maintenance. This depart-
ment is divided into four units. The first 
unit of central maintenance is central 
mechanical, followed by central elec-
tricity, service and vehicle maintenance. 
They primarily work with planned main-
tenance in central facilities; repairing 
equipment from the entire steel mill in 
Luleå. Planned maintenance is the cat-
egory of problems that are not urgent, 
therefore scheduled to be fixed during 
the production stop once a week. 

Divisional. This department is  divided
into four divisions; coking plant, blast 
furnace, steel mill and continoues cast-
ing. Each division has a similar mainte-
nance structure. 

Central

Central 
Mechanical

Central 
Electricity

Maintenance

Service

Vehicle

Coking 
Plant

Blast 
Furnace

Steel Mill

Continous 
Casting

Divisional Entrepreneurs Shift 
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Their task is to take care of the mainte-
nance at each division. They mainly work 
with planned maintenance. Unlike the 
central maintenance, they do not oper-
ate in a workshop but in the production 
facilities within their section. They are re-
sponsible for their part of the production 
flow and through continuous inspection 
rounds, they try to work with preventive 
maintenance work as much as possible.

Entrepreneurs. External companies
also constitute an asset for the mainte-
nance work. According to the Head of 
Central maintenance, it is usually the 
same companies hired repeatedly. 

They are hired when the existing person-
nel does not have the time or knowledge 
to perform the maintenance work. They 
are hired by the division coordinator 
and performs primarily planned main-
tenance at each division. In infrequent 
cases during major urgent problems, 
they are hired to work together with 
shift maintenance. When using entre-
preneurs, it is the divisional coordinators 
responsibility to make decisions about 
employment.

Shift. The small team is located centrally
at SSAB’s area and conducts acute opera-
tions, similar to a fire department, which 
purpose is to put out daily fires.  They only 
work with urgent problems on the order 
from either coking plant, blast furnace, 
steel mill or continues casting. All main-
tenance workers at SSAB does not work 
shifts except from shift maintenance. 
They work five shifts, which means that 
this group is operational 24 hours, seven 
days a week. Shift maintenance are or-
ganized under central maintenance but 
works as a separate unit. This project will 
therefore deal with shift Maintenance 
separately from central maintenance as 
figure 18 illustrate above.

6.2 MAINTENANCE WORK 
STRUCTURE
The maintenance work has not a clear 
and public work structure. The structure 
is presented below; from a problem be-
ing discovered until it is fixed. An over-
view is also illustrated in figure 19 on the 
next page. 

Something is wrong. Usually the op-
erators notice that something is not like 
it should be. In addition to the operator 
finding the problem, it can be found 
during any of the divisional mainte-
nance inspection rounds. The one who 
finds the problem decide whether it is 
urgent or not. They act different de-
pending on the nature of the problem.

Communicate. There is no pro-
nounced way in which the problem is 
communicated further, the decision 
is taken depending on many different 
aspects. The decision can be based on 
experience; the one who is believed to 
be able to solve it most efficiently is con-
tacted. The decision can also be based 
on personal relationships between 
workers.  

Today, many entrepreneurs have close 
ties with the employees at SSAB. Some-
times they also have better knowledge 
about specific faults than SSAB’s own 
employees, because the same compa-
nies have worked with SSAB for many 
years. 

If it is urgent, the operator fixes it them-
selves if they can. Otherwise, they call 
shift maintenance who will be there 
shortly. In some cases, the operator in-
stead contacts the coordinator. They in 
turn, contacts the shift maintenance, di-
visional maintenance or/and entrepre-
neurs. It should be shift maintenance 
that takes care of urgent problems, but 
in some cases, it is easier for divisional 



29

maintenance to take care of it since they 
are operating in the area in question and 
have deeper knowledge about their sec-
tion. 

If the problem is not urgent, it is han-
dled as a planned maintenance. The 
operator can then act in three different 
ways. Contact the coordinator, report it 
in the production journal or directly in 
a system called IFS. All errands end up 
in IFS, it works both as a planning and 
feedback system. Regardless of the way 
the planned problem is addressed, it al-
ways end up in the hands of a production 
planner before it is delegated to either 
eentral maintenance, divisional main-
tenance or entrepreneurs. Less urgent 

problems can also be found during the 
inspection rounds performed by the di-
visional maintenance, they usually report 
it directly in the IFS system.  

Fix the problem. Urgent maintenance
is performed as much as possible during 
production. If necessary, opertors will 
stop the production during the mainte-
nance work. Planned maintenance is also 
performed continuously during produc-
tion if possible. The maintenance which 
requires production break is performed 
mainly on Wednesdays, when the week-
ly production stop takes place for a few 
hours. It is up to the planner to gather 
the job orders and make sure they get 
done during this break.
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Fix it themselves
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6.3 DELIMITATIONS 
The organisational structure of the main-
tenance work showed itself to be rather 
complicated, see figure 20. The organi-
sation structure is not as simple as figure 
18 describes; central, divisional and shift. 
Where entrepreneurs are excluded be-
cause they do not belong to the organi-
zation. The structure consists of division-
al and central maintenance where shift is 
a part of the central branch. 

Since the goal was to deliver a general 
vision for maintenance work at SSAB we 
chose to focus on  central maintenance. 

Figure 20. Organisation structure

Figure 21. Focus areas: Central Mechanical and Central Electricity

They are operating over the entire area, 
therefore representing maintenance 
work at SSAB in Luleå as a whole. Af-
ter, a delimitation to focus on electrical 
and mechanical parts of central mainte-
nance was established. The reason was 
that Service was mostly performed by 
entrepreneurs and Vehicle mostly did 
repairs on the vehicles at SSAB. 

The selected subgroup became Shift 
maintenance, see figure 21. Shift main-
tenance is organised under electrical 
Maintenance work but contains me-
chanical, IT and electricity workers.
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6.4 SHIFT MAINTENANCE 
Shift maintenance at SSAB contains 
five teams working eight-hour shifts. 
They are reachable mainly by individ-
ual phones and are available during all 
hours of the day. Each team contains 
four electricians, two IT/automation 
technicians and two mechanics. Today 
there are only men working on shift 
maintenance, the ages spread from ear-
ly 20s to early 60s. Shift maintenance 
cover the whole plant which, according 
to the head of shift maintenance, gives 
them a broad knowledge about the 
plant in general, but not specific knowl-
edge about each machine. Shift mainte-
nance can fix the problem on the spot 
or collect the damaged part and bring it 
back to their own workshop where they 
can repair it. This is not very common as 
most parts are difficult to transport. 

Everyone who starts working at shift 
maintenance gets an educational back-
ground depending on what position 
they are recruited for. Once they start on 

The main reason for choosing this sub-
group was that it contains personnel 
with different knowledge. Another 
reason was that they are working with 
urgent problems, which means low 
predictability and the need for good 
communication, collaboration, adapt-
ability and data analysis. Skills that will 
become valuable in Industry 4.0 accord-
ing to Lundgren (2019). The personnel 
working in this team also has a broad 
competence and works all over the pro-
duction area. 

The internal span of the chosen group 
gives hope that the project’s results will 
serve as a general future vision for the 
maintenance work at SSAB. If it is not 
possible, we mean that it is easier to lift 
the created vision from its context and 
create a general vision with the chosen 
delimitation.

SSAB they must go through several inter-
nal courses regarding safety, first aid and 
the steel industry. There are also external 
courses for the specific systems. These 
courses are provided by the manufactur-
er of that specific system. The courses are 
ordered by their closest manager and 
take place on different location depend-
ing on which course it is.  

Figure 22 on the next page explains the 
journey from when an urgent problem is 
noticed to when the problem is solved. 
The figure gives a general picture and 
is based on interviews with the shift 
maintenance workers at SSAB. When a 
problem is discovered the worker at di-
vision call the competence of shift main-
tenance they think is necessary. For ex-
ample, if it is a mechanical problem, they 
call the mechanic. The interviewees ex-
plains that if the reason behind the prob-
lem is unknown, it is usually the electri-
cians who are called. The worker from 
the division explains the problem over 
the phone. Shift maintenance can then 
access the IFS reporting system and see 
if the error has occurred previously. Then 
the solution might already be in the sys-
tem. Otherwise, shift maintenance has 
the possibility to enter the specific ma-
chine’s system from their office, provid-
ing it is a newer machine. The interview-
ees explain that sometimes the problem 
can be solved by restarting the system 
from the office. If the problem cannot be 
solved this way, the Shift maintenance 
bring the competence they think is nec-
essary and go to the divisional control 
room. They meet up with the manag-
er of the division, sign a work permit to 
make sure everybody knows they have 
entered the division and they have the 
right to shut down part of the produc-
tion. Before signing the work permit, 
they go through a checklist of possible 
risks at the workplace. When the check-
list is completed and the work permit is 
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signed, the divisional personnel shows 
shift maintenance where the issue has 
occurred.  

Then the troubleshooting begins ac-
cording to the interviewees. The trou-
bleshoot differs depending on what 
kind of error it is. Hidden mechanical 
issues are often discovered by test driv-
ing the machine. Electricians use their 
measuring equipment to locate where 
the machine has power and where it 
does not. The IT/automation technicians 
can search the system logs or look at 
the different indicators around the ma-
chine. Once the problem is located the 
right competence is summoned, who 
can then solve the problem. Electrical 
problems are usually more difficult to 
find, but easier to repair; while mechan-
ical issues are easily found but may take 
a long time to repair. Once the problem 
is solved, the person who repaired the 
problem it reports back to the division-
al manager, sign the work permit again, 
terminating it. Then he or she returns 
to the office where they write a report 
about what was wrong and how it was 
repaired in IFS. 

Phone is ringing

Problem is 
explained

Troubleshoot in
IFS and the machine’s 

system

Go to the location

Checklist of risks &
work permit

Troubleshooting on the 
premises

Error located

Right competence 
is summoned

Solving the 
problem

Report to the 
division and in IFS

Figure 22. Shift maintenance journey
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In this chapter the results will be presented. That includes seven major parts: personas, 
improvement areas, root cause analysis, utopian options, realization, future vision and 
how we developed a vision together with the workers. (1) Personas that were created 
in order to understand the target group is presented. (2) The five improvement areas 
are presented: Structure and routines, communication, competence, well-being at the 
workplace and safety. The improvement areas are based on analysis of the interviews 
with the workers at shift maintenance at SSAB and our observations of the workplace. 
The problems are displayed in scenarios where our personas encounter problematic 
situations. (3) A root cause analysis was performed to distinguish the four main prob-
lem and the causes for it. (4) The result from the workshops exploring utopian options 
are presented. (5) We combined the ideas with theories regarding industry 4.0 and 
attractive workplaces to form a realistic picture of the future. (6) The future vision is 
presented. (7) We describe our way of developing a vision together with the workers.

7. Results

7.1  PERSONAS REPRESENTING 
THE TARGET GROUP
Three personas were created to rep-
resent the target group of the project. 
They were used to understand the user 
and show how we can attract them to 
work as shift maintenance at SSAB. They 
got the names Alfredo, Emma and Peter 
and are presented in figure 23-25.

Alfredo. Demographics. Alfredo is
an educated mechanic who is currently 
going through internal training at SSAB. 
He is 21 years old and got recruited as a 
mechanic at shift maintenance SSAB di-
rectly after finishing high school. Alfredo 
grew up in Spain and moved to Sweden 
after graduation when he decided to 
live together with his Swedish girlfriend. 
He speaks Spanish and English fluently 
and some Swedish. Growing up Alfredo 
loved to work with car engines together 
with his older brother. This interest grew 
as Alfredo got older and he decided to 
study to become a mechanic. 

Alfredo. Behavioural identifiers.
Alfredo dreams about becoming a lead-
er of the shift maintenance team as he 
feels comfortable and excited when he 
is leading people. He believes that his in-
terest in mechanics and natural curiosity 

will aid him in this role. Alfredo fears that 
he might step experienced colleagues 
on their toes and not be accepted in the 
group. The language barrier between Al-
fredo and his colleagues is often a prob-
lem. Alfredo has noticed that Swedish is 
the main language used at SSAB and it is 
sometimes difficult to make people un-
derstand what he means. Cultural colli-
sions and misunderstandings are part of 
his everyday life. He also struggles daily 
with understanding Swedish computer 
systems. However, he does not only see 
the language barrier affecting the job in 
itself, but it also creates social exclusion. 
Usually he has difficulty understanding 
the conversations during the breaks.

Alfredo was motivated by the start-
ing salary and the new challenges that 
comes with working at shift mainte-
nance at SSAB. He knows that he is think-
ing too much about work when he is at 
home, but Alfredo believes that if you 
want to learn you have to be curious. His 
background, interest in new technology 
and his judge of character are his corner-
stones and will help him to pursue his 
dream. He hopes that the fact that he did 
not grow up in Sweden does not destroy 
the dream, he thinks if he learns better 
Swedish it will help him a lot.  
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Emma. Demographics. Emma stud-
ied to become an electrician with focus 
on control systems in upper secondary 
high school. She has always enjoyed 
technical problem solving. She picked 
up an interest in technology and built 
her own computer when she was 12 
years old. During her childhood she en-
joyed spending time gaming instead 
of attending social events. Emma has 
grown up in Sweden and speaks fluent 
Swedish and English. She has been em-
ployed by shift maintenance at SSAB for 
the past two years.

Emma. Behavioural identifiers.
Emma is a problem solver at heart, am-
bitious and reliable which makes her a 
perfect fit for Shift maintenance at SSAB. 
She loves the feeling of being import-
ant and appreciated. Her biggest fear is 
to be ridiculed because she is the only 
woman in the shift team. To solve this is-
sue, she is determined to do a good job 
to show her colleagues that she is up to 
the task. However, over time she starts 
to get tired of always having to prove 
herself. 

Emma is frustrated by the male jargon at 
the workplace, she means that it some-
times feels like her male colleagues 
think it is threatening that she can do 
the same job as they can do. If it is not in-
appropriate comments and jokes, hunt-
ing is a topic during the coffee breaks, 
something Emma cannot relate to. She 
needs to find common topics which she 
can discuss with her colleagues. Things 
are better compared to when she first 
started two years ago. The colleagues 
seem to accept her over time.  It is dif-
ficult to be a woman, but she knows 
that she shares her skills, reliability and 
ambition, with many women out there. 
Emma can only hope that her choices 
will help her become the best problem 
solver at SSAB. 

Peter. Demographics. Peter is a well-
known worker at SSAB. He has worked 
here for 25 years and has held several 
positions within the company. He stud-
ied automation and IT in upper second-
ary high school and started working at 
SSAB shortly after graduation. Peter is a 
family man and lives together with his 
wife, Lisa, and four children, all aging 
from 5 to 18 years old. Peter, who grew 
up in Sweden, speaks fluent Swedish 
and limited English. Today, Peter works 
as an IT and automation technician at 
Shift maintenance.

Peter. Behavioural identifiers. Pe-
ter is starting to get tired of working at 
SSAB and has recently started to look for 
a new place to work at. He likes work-
ing shifts which gives him more leisure 
which he can spend with his family. He 
takes pride in his reputation at work as 
the stable and experienced colleague. 
Peter knows that his experience is worth 
a lot, and sometimes he is afraid of los-
ing the importance of it. He believes that 
teaching should be done by working 
together and talking about it, not doc-
umenting everything making new em-
ployees only sit in front of the computer. 
There is a big difference between read-
ing about it and actually doing it. He is 
tired of all educations that he is required 
to go through. Peter is frustrated with 
his manager for being so forward with 
detail control and regulations. He claims 
that he is tired of the changes that are 
constantly happening.  He knows about 
the risks on the different divisions. It is 
not necessary to always go through the 
risks when filling out the work permit. 
Problems were solved more quickly ten 
years ago when all these regulations 
weren’t in place. Peter feels that safety 
is important, but things have gotten out 
of hand lately. Outside the job he has 
a limited interest in technology, he has 
got the technology knowledge by work-
ing.
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JOHAN, 24

ALFREDO, 21 
DEMOGRAPHICS

BEHAVIORAL  IDENTIFIERS

Currently going through all 
internal educations. Upper 
secondary highschool 
education as an mechanics. 

New employee at SSAB 
directly from school. Have 
been an amateur mechanic 
during his childhood. 

Goals. Speak fluent Swedish 
and climb in the 
organization. 

Fears. Step experienced 
colleagues on their toes and 
not be accepted.

Frustrations. Social 
exclusion and language 
barriers in general. 

Technology habit. Uses 
digital tools everyday. Has a 
technology interest.

Grew up in Spain and  moved 
to Sweden four years ago. 
He speak fluent English, 
Spanish and some Swedish. 

He works as a mechanic at 
shift maintenance. He works 
in a team with seven other 
workers.

Motivations. Starting salary 
and new challenges. 

Skills. Curious and manage-
ment.

”I wish the language barrier 
was not such a big problem.”

Figure 23.  Persona Alfredo
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EMMA, 25 
DEMOGRAPHICS

BEHAVIORAL  IDENTIFIERS

She works as an electrican at 
shift maintenance in a team 
with seven other workers.

Upper secondary highschool 
education as an electrican 
with focus on control
 systems. 

Worked at SSAB  for two  
years at the same placement. 

Grew up in Sweden. She 
speaks fluent English and 
Swedish. 

Goals. Become the  best 
problem solver at SSAB. 

Fears. Be ridiculed and to 
become the object of scorn. 

Frustrations. The tough 
male jargon and the feeling 
of social exclusion. 

Technology habit. Used 
digital tools everyday. She 
learns new systems quickly.

Motivations. Feeling of 
being important and 
appreciated. 

Skills. Reliable and 
ambitious. Always does her 
best. 

”
It feels like male colleagues think it is challenging that I 

can do the same job as they can
”

Figure 24.  Persona Emma
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PETER, 45
DEMOGRAPHICS

BEHAVIORAL  IDENTIFIERS

He works as a Automation 
techniques at shift 
maintenance in a team with 
seven other workers.

Upper secondary highschool 
education as an automation 
and IT technician. 

Worked at SSAB  for 25  years. 
Changed jobs within SSAB 
once.

Grew up in Sweden. He 
speaks fluent Swedish and
 limited English. 

Goals. Being a reliable 
employee and earn money. 

Fears. Lose the importance 
of his knowledge.

Frustrations. Detail control, 
regulations and too much 
educations. 

Technology habit. Learned 
through work and internal 
courses. Limited interest 
outside work.

Motivations. Pride and 
having the most knowledge 
in the workplace.

Skills. Experience of SSAB’s 
area and its risks.

 I’m actually looking for a new workplace. I´m tired of the 
changes that are constantly happening ””

Figure 25.  Persona Peter
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7.2 IDENTIFIED AREAS IN NEED OF 
IMPROVEMENT 

Analysing the interviews and observa-
tions with personas in mind led to some 
mutual problem areas among the work-
ers. They were categorised into structure 
& routines, communication, competence, 
well-being at workplace and safety. The 
categories are presented in figure 26 and 
27 and explained below. In the end of 
this headline some of the problems are 
illustrated in scenarios, figur 28-30. 

Structure & routines. The first prob-
lem area is that identifying problems can 
take a long time. Problems are generally 
difficult to identify and relatively easy to 
correct. See Peter’s story, problem two 
(Figure 29). The interviewed electricians 
agreed that sometimes the only thing to 
do is to go out and measure where you 
have electricity and identify where you 
do not. It is possible to log into the newer 
machines at SSAB and check their alarm 
log for errors. But the older machines do 
not have this feature which makes trou-
bleshooting more time-consuming. 

Sometimes proper documentation and 
drawings of the machines are missing 
which makes it difficult for the worker to 
know what parts are needed and how it 
should work, illustrated as problem three 
in Peter’s story below, figure 29.  Another 
factor that complicates the maintenance 
work is when the production is running. 
Keeping the production running is, ac-
cording to the interviewees, an old habit 
of the older generation. It can be linked 
to Jacobsen & Thorsvik (2002) theory 
regarding resistance to change. It is an 
old symbol that production should al-
ways be running for economic reasons, 
even during maintenance. This symbol is 
changing and there is some resistance to 
that. 

The fact that the running production 
can be an obstacle, and drawings and 
manuals sometimes are missing, can be 

Figure 26.  Results from analysis of current state

Inefficient troubleshooting

Old machines are difficult 
to troubleshoot

Documentation and drawings are 
sometimes missing

Structure & routines

Difficult to work when 
production is running

Inexperienced employees do not 
know who to call or how to describe 

the problem

Feedback regarding surrendered 
errors

Communication

Swedish computer systems and
 programs

Difficult to locate on the 
premises

High variety of error,  many are
 rarely occuring

More control systems and 
automation increase the 

demand of training

New employees works alongside 
experienced colleagues for too long

Competence

Few women study to become 
electrician, mechanic or 
automation technician

Difficult to recruit the right 
competence
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Figure 27.  Results from analysis of current state 

interpreted as disturbances and frustrat-
ing for the employees. Adequate equip-
ment and tools are missing out, which 
can affect the attractive working con-
ditions (Åteg et al., 2004). The fact that 
troubleshooting can take a long time 
and requires problem solving is however 
in line with the argument Tylefors (2015) 
presents for work motivation: people in 
today’s society are driven by developing 
themselves. 

Communication. A problematic area 
is that new operators may not know 
who to call or what the problem might 
be when it emerges. The machines are 
complicated, and it takes a long time to 
learn how they operate. Therefore, when 
a problem emerges which the operator 
has not seen before, he or she may have a 
difficult time to explain it to shift mainte-
nance, illustrated as problem one in Pe-
ter’s story (Figure 29). It may also be dif-
ficult to know what kind of competence 
is needed to solve the issue; they do not 
know who to call. This increases the time 
it takes to troubleshoot. We believe this 
may be caused by using a system based 
on experience. The employees who has 
worked at SSAB for a while knows what 
their co-workers are good at, hence they 
know who to call for specific problems 
to get them solved quickly. There have 
been times, according to the interview-
ees, where the new operator has re-
ported a problem with a machine, but 
the problem turned out to be that the 
operator did not run it correctly. This is 
frustrating and time-consuming for the 
experienced workers and a problem for 
new employees. 

The maintenance workers also seem to 
be lacking a feedback system regarding 
surrendering errors. When the personnel 
handover an ongoing maintenance work 
to the divisional maintenance or entre-
preneurs they want information about 
how the case ended or if it is fixed. Oth-
erwise they are missing out important 

knowledge about the problem and 
may feel frustration about it. We see 
the risk that this affects mostly new 
employees, because they are most 
likely eager to learn and cannot make 
conclusions based on experience how 
it likely ended. The reporting systems 
and other programs at SSAB are often 
only available in Swedish, which obvi-
ously results in difficulties for person-
nel from other countries. This problem 
is illustrated as problem two in Alfre-
dos’ scenario (Figure 28). 

Competence. The interviewees not-
ed that it takes a long time to learn 
the job at shift maintenance, which 
is a major concern for especially SSAB 
since they are facing a time with gen-
erational changes. It is partly because 

Stressful at the beginning of 
employment

Homogenous group of men

Physically isolated from the rest of 
the organization

Hackneyed, dirty and dark 
 facilities

Well-being 
at workplace 

Only central changing rooms for 
women

High risk of damages

Blind with time

Difficult to identify risks for physical 
damages

Safety
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many types of errors can occur and 
most of them happen very rarely, which 
makes it difficult to learn the different 
machines. The long learning period is 
caused by the many ways’ problems 
can occur and be fixed, but also about 
creating awareness about safety risks 
in the workplace. SSAB in Luleå is large 
and it takes a while to learn to identi-
fy the risks of different divisions and 
also how to navigate in the areas, see 
problem one in Emma’s scenario (fig-
ure 30). The interviewees mention that 
they work in pairs, where it should be 
at least one who knows the place well. 
This causes new employees to work 
alongside experienced personnel for 
too long, see problem three in Emma’s 
scenario below (Figure 30). One inter-
viewee mentioned that: 

I learned the most when my 
experienced colleague was 
sick, and I had to trust my 
own ability. 
The reason why they work alongside for 
too long may be because shift mainte-
nance works with urgent problems and 
the problem can be repaired faster if it 
is done by an experienced person. It can 
also be about pride or control needs. 
Nevertheless, it can affect them in two 
aspects: competence and well-being. If 
the new employees are not given the 
opportunity to perform tasks by them-
selves the competence will be suffer-
ing. There is also a risk that they feel un-
der-stimulated or inadequate. 

The personnel also point out that you 
never get fully learned, everyone needs 
to be updated regarding the new sys-
tems etc. If we compare the newer to 
the older machines at SSAB they are 
more automated with more advanced 
systems. As technology advances, there 
will be a need to follow up the changes 
with more training. However, everyone 
does not seem to like educations. Both 

since they are irrelevant and hard to ap-
ply to reality and also since they usually 
take place outside working hours in oth-
er parts of Sweden. The problem is illus-
trated as problem four in Peters’ scenario 
below, see figure 29. The interviewees 
explain that sometimes they find them-
selves pressured to learn how the new 
systems work as they are solving an ur-
gent problem. 

An upcoming challenge is the loss of 
competence when someone retires. It 
takes some time to learn the process for 
new employees since they make their de-
cisions based on experience. Most of the 
tacit knowledge is not documented. The 
reporting system IFS is a way of working 
towards bringing tacit knowledge to the 
surface, but it struggles as there are, ac-
cording to the interviewees, a handful of 
systems which is used by different divi-
sions, depending on if it is central main-
tenance or divisional maintenance.

Another challenge also concerns com-
petence. The interviewees mention 
that it is difficult to find and recruit the 
right competences. According to the 
interviewed managers at SSAB schools 
fail to attract females to the electrician, 
mechanical and IT programs. Therefore, 
recruiting females into maintenance at 
SSAB becomes very difficult. However, 
we are critical of transferring all of the 
responsibility to the schools. Instead, we 
believe that it has to start with creating 
an attractive workplace for women. The 
education is chosen depending on the 
job and not vice versa. 

Well-being. The interviewees explained 
that new employees are often more 
stressed than experienced employees. 
The reason is that urgent problems need 
to be solved quickly and people are 
waiting for you to complete your work, 
see problem one in Alfredos’ scenario 
(Figure 28). There is a lot to learn in the 
beginning and new employees work 

“
“
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slower because they do not know where 
everything is located etc. As described 
by Karasek (1979), if there is a high de-
mand from the employer, there need to 
be support so that the employee has the 
capability to meet the high demand. The 
stress fades as the employee gains more 
experience, which points to more sup-
port is needed at the beginning of the 
employment.

The shift maintenance teams consist 
of only male workers. According to our 
observation this has created a homoge-
nous group with a clear male jargon, see 
problem four in Emmas´scenario (figure 
30). Garver, Gofnett, Williams, Divine, 
& Davis (2019) means that one of the 
most important aspects for job seekers 
is fitting into the culture which can de-
scribe one of the reasons why women 
generally are not looking for working at 
SSAB; they may not think they fit into the 
well-known male culture of the steel mill. 
According to Ahl (2004) social norms and 
culture can also affect the job motivation 
in a negative way which can inhibit a 
productive workplace.

During our visits to SSAB we noticed 
the rough environment. The teams are 
isolated physically in their own office, 
which they get to by using their personal 
vehicles. During breaks they have a sep-
arate staff room next to their office, but 
they still do not get in contact with other 
teams since everyone has their own staff 
room. The buildings are old and dark, 
the furniture is worn out and the walls 
have scribbled signs and messages with 
strong masculine messages. Attractive 
work conditions such as a good physical 
work environment is a factor towards the 
attractive workplaces presented by Åteg, 
Hedlund, & Pontén (2004). The current 
physical work environment might be one 
of the reasons why recruiting new per-
sonnel, especially women, is so difficult. 
Another observation regarding the pos-
sibility for women to thrive at the work-

place is the lack of dressing room at the 
Shift maintenance unit. Men change at 
the unit while women must change at 
the central dressing room close to the 
entrance of SSAB. 

We noticed that since shift mainte-
nance only handles acute problems, 
there might be some days where there 
is not a lot going on. The risk of being 
under-stimulated by low work demand 
is, according to Karasek (1979), criti-
cal and it needs to be considered. It is 
compensated by some days where the 
workload is heavy, but in general there 
is not a lot to do on a day when every-
thing is working as intended.

Safety. The interviewees all point-
ed out the high risk of severe damag-
es when working. It can be anything 
from slipping to getting pinched. It is 
difficult for shift maintenance to know 
every risk since they move around the 
whole plant, this is illustrated in Em-
ma’s story as problem two (Figure 30). 
But there is a benefit, since most places 
they go to are new they do not become 
blind to flaws because they are used to 
them. Using regulations such as work 
permit and risk analysis before entering 
the work area is a good way of work-
ing towards a safer workplace where 
risks might be hidden. The problem re-
garding that employees get blinded for 
risks over time because they get used 
to them. This also affects the work per-
mits. The interviewees explain that the 
work permits are standard and because 
the managers have filled out so many, 
sometimes the work permits can be 
filled out even though there is an un-
certainty about specific risks. The man-
agers just assume that everything is all 
right and sign the work permit before 
checking.
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Figure 28.  Scenario Alfredo

ALFREDO, 21 

PROBLEM 2

URGENT PROBLEM AT THE 
STEEL MILL.

THE COORDINATOR SHOWS ALFREDO AND 
HANS THE PROBLEM. 

A DECISION HAS BEEN TAKEN BY THE 
COORDINATOR THAT ALFREDO AND HANS SHOULD 
HAND OVER THE WORK TO DIVISIONAL MAINTENANCE, 

AS THEY HAVE MORE 
EXPERIENCE OF THE MACHINE.   

ALFREDO AND HANS ARE TRYING TO 
SOLVE  THE PROBLEM UNDER HEAVY PRESSURE.  

- PRODUCTION IS NOT RUNNING. 

THEY LEAVE FOR A NEW  MISSION. 

PROBLEM 1

DURING THE WORK 
ALFREDO GETS A CALL
 REGARDING ANOTHER 

URGENT PROBLEM. 

THE NEXT DAY, ALFREDO TRIES TO FIND OUT HOW IT 
ENDED AT THE STEEL MILL YESTERDAY.
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PETER GETS A CALL FROM A NEWLY 
EMPLOYED TRAVERSE DRIVER. HE 

DRIVES A OLD TRAVERSE AT THE
 COKING PLANT.  

PETER HANG UP THE PHONE. 
 THE OPERATOR DID NOT SEEM TO 

KNOW WHAT NEEDS TO BE DONE. 
PETER  GOT A VERY VAGUE 
PROBLEM DESCRIPTION. 

THEY CAN NOT  FIND THE PROBLEM. 
THE TROUBLESHOOTING 

TAKES LONGER THAN  EXPECTED. 

PETER AND HIS COLLEAGUE 
DETERMINES TO FIND DRAWINGS 
OF THE TRAVERSE THAT CAN HELP 

THEM SOLVE THE PROBLEM.

THE DRAWING DOES NOT 
SEEM TO BE UPDATED AND 
THEREFORE DOES NOT HELP 
PETER AND HIS COLLEAGUE 

TO SOLVE THE PROBLEM.

THE LAST OPTION WAS TO LOOK FOR HELP 
IN THE IFS DATABASE. IT TURNED OUT 
THAT A SIMILAR PROBLEM HAD ARISED AT 
THE STEEL MILL AND THE PAPERS COULD 

THEREFORE ACT AS A SCRIPT. 
SOON THEREAFTER THE  TRAVERSE 

WORKED WITHOUT PROBLEMS. 

PROBLEM 2PROBLEM 1

PROBLEM 3

PROBLEM 4

PETER IS SIGHING AND IS VERY  UNMOTIVATED 
FOR TOMORROW’S EDUCATION. PETER DOES NOT 
LIKE TO LEARN BY READING AND LISTENING. HE 
DOES NOT THINK HE LEARNS ANYTHING FROM IT. 

Figure 29. Scenario Peter

PETER, 45
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Figure 30.  Scenario Emma

EMMA, 25 

EMMA RECEIVE A CALL FROM 
CONTINUOUS CASTING.   EMMA IS THINKING ABOUT THE COURSE AT ABB 

SHE JUST PASSED.  SHE REMEMBER THAT IT IS EASY 
TO TROUBLESHOOT IN THE CONTROL

 SYSTEM FROM THE OFFICE.

NOW THEY CAN LOCATE THE PRO-
BLEM DIRECTLY AND BRING THE

 REQUIRED EQUIPMENT. 

LARS, EMMAS COLLEGE, IS VERY
 IMPRESSED BY HER WAY OF 

ADDRESSING THE PROBLEM.

UNLIKE EMMA, LARS KNEW EXACTLY WHERE TO GO 
WHEN THE PROBLEM WAS FOUND. 

ONCE AT THE CONTINUOUS CASTING LARS 
EXPERIENCE REGARDING RISKS IS IMPORTANT 

EMMA FEELS UNDERSTIMULATED BECAUSE LARS IS 
DOING MOST OF THE MAINTENANCE WORK, AS  IT GOES 

FASTER WITH HIS LONG EXPERIENCE.

PROBLEM 3PROBLEM 2
PROBLEM 1

EMMA WORKS RATHER THAN TAKING BREAKS WITH 
COLLEAGUES, AS THE CONVERSATIONS ON THE 

BREAKS ONLY MAKE HER FRUSTRATED AND SHE DOES 
NOT THINK SHE FITS INTO THE GROUP.

PROBLEM 4
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7.3  ROOT CAUSE ANALYSIS OF 
IMPROVEMENT AREAS

After performing a root cause analysis 
of the problem areas new categoriza-
tions, mergers and delimitations was 
established, see figure 31 and 32. One 
reason is that some problems seemed 
to depend on each other, for example 
inefficient troubleshooting occurs be-
cause of high variety of errors, missing 
documentation and problems with old 
machines. The high variety of errors is 
not a problem itself but leads to inef-
ficient troubleshooting which resulted 
in four main problems and their caus-
es. Finally, the problems identified at 
the shift maintenance are: Inefficient 
troubleshooting, long learning period, 
hazardous work and difficult to recruit 
staff, especially women. They are sum-
marized below.

Inefficient troubleshooting. Acute 
problems need to be solved quickly so 
that the production can keep going. 
Therefore, inefficient troubleshooting is 
first of all an economic problem but can 
also affect the well-being of the work-
er. Inefficient troubleshooting is caused 
by many reasons. The first reason is that 
there is a high variety of errors, which 
do not occur frequently, making it dif-
ficult to standardize the troubleshoot-
ing process. However, it is important 
to point out that variation in work and 
freedom to act are according to Åteg et 
al. (2004) some of the aspects that con-
tribute to an attractive workplace. The 
second reason is that there are times 
where documentation and drawings 
for the machine are missing. Conse-
quently, the worker has to spend some 
time to understand the machine and its 
components. The third cause is that old 
machines do not have a modern sys-
tem with compatible sensors. Hence, 
the machine cannot report what might 
be wrong, and the worker has to go to 
the machine to examine it manually. 

Feedback regarding surrender 
errors

Difficult to locate on the 
premises

Long learning period

More control systems and 
automation increase the 

demand of training

New employees works
alongside experienced too long

Stressful at the beginning of 
employment

High risk of damages

Hazardous work

Blind with time

Difficult to identify risks for 
physical damages

Inefficient troubleshooting

High variety of errors, many are 
rarely occuring

Documentation and drawings 
are sometimes missing

Old machines are difficult 
to troubleshoot

Inexperienced operators do not 
know who to call or how to descri-

be the problem

Difficult to work when production 
is running

Figure 31.  Results root cause analysis
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Difficult to recruit staff, 
especially women

Few women study to become 
an electrician, mechanic 

and automation technician

Difficult to recruit the right 
competence

Homogenous group of men

The group is physically 
isolated from the rest of the 

organization

Hackneyed, dirty and dark 
 facilities

Only central changing rooms for 
women

Swedish computer systems and 
programs

Figure 32.  Results root cause analysis

The fourth cause of inefficient trouble-
shooting is that it is sometimes difficult 
for an inexperienced operator to explain 
the problem to shift maintenance. The 
shift maintenance must then investigate 
a wider area to find the problem which 
can be time consuming. The fifth and 
last cause to inefficient troubleshooting 
is that it is difficult and dangerous to 
reach certain areas if the production is 
running while the maintenance work is 
performed.

Long learning period. The long learn-
ing period is a problem during gener-
ational shifts, and it is becoming a big-
ger problem as young people tend to 
change workplace more often. This may 
be problematic for maintaining a high 
knowledge transfer at the workplace. 
Long learning period is firstly caused by 
the lack of feedback regarding how the 
errors are solved. Shift maintenance and 
divisional maintenance are using differ-
ent reporting systems causing knowl-
edge to be lost between the groups. 
SSAB covers a wide area making it diffi-
cult to navigate to the correct machine. 
It takes a while for new employees to 
know where everything is located. The 
next problem is concerning the demand 
of training. When more control systems 
and automation are introduced in the 
workplace there is a need to comple-
ment this with training. The last cause 
for a long learning period is that new 
employees tend to work alongside ex-
perienced workers for too long, causing 
them to miss the chance of making deci-
sions themselves.

Hazardous work. Producing steel is 
currently a heavy industry. Large ma-
chines, hot temperatures and dangerous 
gas are common things in the workplace. 
It causes the work to become hazardous 
as there is always a high risk of damages 
and they can be difficult to identify. One 
of the causes behind this problem is the 
pressure put on new employees. Acute 

problems need to be solved quickly 
so it can be stressful for new and in-
experienced employees to handle the 
pressured situation while looking out 
for danger. Another reason is that the 
workers become blind with time. If you 
see the risks everyday but nothing ever 
happens, you get used to the risk and 
does not pay attention to it every time. 

Difficult to recruit staff, especial-
ly women. It is difficult to find and re-
cruit the right competences for SSAB, it 
would of course be easier if the range 
of applicants would consist of a broad-
er target group. Other positive effects 
of having a versatile group could for 
example be that more women in the 
workplace generally makes the group 
more accessible to change (Abraha-
msson, 2002). One reason behind this 
problem is that few people in Luleå, 
women in particular, study to become 
an electrician, mechanic or automa-
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tion technician. Another cause might 
be that there are mostly men working 
at SSAB today, which can be intimi-
dating to women. One of the most im-
portant qualities for newly graduated 
students to entry jobs is fit with the 
company culture (Garver et al., 2019), 
which can mean that women are cur-
rently not likely to fit in. Another reason 
for exclusion is that Swedish is the main 
language at SSAB. Which means that 
the workers are using swedish in the re-
porting systems. 

However, it is clear to us that the em-
ployees at the shift maintenance unit 
like their work; most of them have 
worked there for a long time and they 
do not have any plans to quit. The inter-
viewees mention that many employees 
want to join shift maintenance because 
of the attractive work content, but it is 
not often that a space becomes avail-
able. According to Hedlund (2007), the 
attractiveness of the workplace could 
be hidden externally, making it difficult 
to recruit new personnel even though 
the work is attractive internally. 

Another thought is that shift mainte-
nance at SSAB is an internally attractive 
workplace for the homogeneous group 
of Swedish men, especially senior work-

ers. The work content may always be at-
tractive but because of shortcomings to-
wards diversity in some of the attractive 
work conditions presented by Åteg et al., 
(2004), from an external perspective we 
conclude that the workplace is currently 
unattractive. 

One improvement area is to create high-
er internal attractiveness for staff who do 
not belong to the homogeneous group 
that currently works there. The unit is 
physically isolated in the workplace 
which makes it difficult to get to know 
other employees at SSAB except for the 
worker’s own shift team. The last cause 
is that the facilities at SSAB are old and 
hackneyed, which goes in line with older 
industries which are historically and cur-
rently male-dominated.

7.4  EXPLORE UTOPIAN OPTIONS
The ideas generated from the three 
brainstorming sessions, one performed 
by the project group, one with the shift 
maintenance workers at SSAB and one 
with students at Luleå University of 
Technology, was summarized in four 
stories. All describing a potential future 
regarding respectively field. Figure 33  
summerize the ideas, placing them in 
the right improvement area. 

Attractive Workplace
Inefficient troubleshooting 

becomes perfect

Efficient Learning Period

Scanners

Video link

Link between virtual 
and physical world

New working roles

Clean & interes-
ting environment

Marketing

Work rotations Exoskeleton

Collaboration with schools

Augmented Reality

Safe Work Environment

Machine collaboration

VR simulations

In-house courses

Digital assistent

Figure 33.  Explore utopian options
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7.4.1 Inefficient troubleshooting 
becomes perfect
In the future the maintenance work-
ers are working closely with machines. 
There are machines for many purpos-
es. There are drones investigating areas 
which are difficult for humans to get to. 
The worker is connected to the drone 
via augmented reality goggles or in a 
virtual reality simulator. Sometimes the 
maintenance work can be performed by 
the drone, with the worker observing it 
closely. Other times the worker must go 
out himself, but the drone is still present, 
offering advice and directions, ability 
to search through the reporting system 
and presenting drawings. The drone can 
also carry heavy equipment. After the 
maintenance work is complete, the ma-
chine itself reports automatically what 
was wrong and how it was fixed by the 
worker. 

All the machines at SSAB are provided by 
the same supplier. The supplier provides 
SSAB with scanners which are placed 
all around the factory. These scanners 
can identify problems with the machine 
and assists the maintenance worker with 
information such as where there is no 
electrical current. The supplier also pro-
vides continuous courses regarding how 
their machine should be maintained. 
They gather information from all their 
customer and has a system to search for 
errors that has occurred before.

Some workers prefer using the augment-
ed reality goggles. These goggles dis-
play potential risks, advising the worker 
before he or she enters the workplace. 
Through the goggles, the worker can 
observe the drawings for the machine 
and the problematic area is highlight-
ed. When an error occurs in a machine, 
the system displays a summary of the 
problem and how it was solved the last 
time it happened. The goggles can also 

offer directions in the form of a map. The 
worker’s position as well as the place 
where the error occurred are marked on 
the map.

There are workers who prefer working 
together with a person rather than a 
machine. An operator is paired up with 
a maintenance worker. They get train-
ing from both field of work. Together 
they solve problems via video link. One 
has access to a computer, able to search 
the system log. The other is out in the 
field, being the eyes and ears of the op-
eration. The person sitting in front of the 
computer is sometimes sitting at home. 
Working from home with duties on call, 
being accessible but only working when 
there is an acute problem which needs 
to be solved.

The production system is built up virtu-
ally. An AI is constantly learning more 
through the reporting system. With time, 
the AI can provide information and ad-
vice to the worker who is making the 
decision. As machines are getting smart-
er, they are able to solve simple errors 
themselves.

7.4.2 Effective learning period
When a new employee enters SSAB they 
will first go through a boot camp in virtu-
al reality. Here they will use their theoret-
ical skills in practice as they get to experi-
ence potential problems at SSAB. As they 
solve problems, they get experience and 
level up, like in a game. This game is avail-
able for playing in the office if no real er-
rors occur. This is a way to maintain the 
knowledge obtained from the suppliers 
training programs regarding the sys-
tem. The employees are encouraged to 
play and to simulate problems for their 
colleagues, increasing the transference 
of experience and knowledge. As their 
experience and in-game level increase, 
they receive more benefits and pay.
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For the employees that do not like vir-
tual reality, in-house courses are offered 
specifically to the role to gain experi-
ence. The courses contain information 
regarding how to troubleshoot effi-
ciently and how the machines at SSAB 
work. 

At the beginning of the employment, 
the worker must do some work rota-
tions, working one week at each divi-
sion. They will spend this time working 
together with the personnel in that 
area, learning from them as well as get-
ting to know them. As the experience 
and knowledge of the worker grow, he 
or she is more and more challenged. 
At first, they focus on easier jobs which 
is not critical to keep the production 
going. Solving them themselves or to-
gether with another new employee. 
The more experienced workers focus on 
bigger and critical problems with more 
responsibility. The responsibility of the 
new employee grows with time.

7.4.3 Attractive workplace
SSAB markets Swedish steel as better for 
the environment and better working en-
vironment than its competitors. The fac-
tory is clean, and all the dirty processes 
are isolated. The walls and buildings are 
painted white and the interior has a neat 
design. The steel industry is no longer 
haunted by old myths of a rough and 
dirty environment (figure 34). Thanks to 
SSAB’s marketing and renovation, SSAB 
has made place for something new, 
something clean and bright. Something 
that is enjoyed by many employees is 
that during the different seasons the of-
fices are transformed; Christmas or Hal-
loween, the offices are decorated to fit 
the season.

The future is emphasised on diversity. 
First of all, the names of upper high-
er school programmes are changed to 
avoid old patterns. They are now called 

trouble-shooter and problem solver 
to attract more women into the pro-
grammes. Nowadays, SSAB is working 
hard to recruit more women into the in-
dustry. They have women lecturing at dif-
ferent schools around the county about 
the new steel industry. Every now and 
then, groups of women from upper high-
er school join the maintenance workers 
in solving non-acute problems on sight. 
There are internship programmes for 
young people in upper higher school, 
giving specific courses about working at 
SSAB.

There are different staff rooms with dif-
ferent themes; one offer different kinds 
of coffee, one offers a fruit buffet, etc. 
Employees are encouraged to try out the 
different staff rooms to meet employees 
from other divisions. SSAB even has a 
dog day-care center where employees 
can bring their dog during their working 
hours.

Figure 34. Today’s picture of steel industry
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7.5 REALIZATION PHASE
This phase focused on combining the 
ideas from the utopian future with the-
ories about Industry 4.0, such as Romero 
et al. (2016), Zhou, Liu, & Zhou (2015) and 
Jonsson (2017); and attractive workplac-
es, for example Åteg, Hedlund, & Pontén 
(2004), Karasek (1979) and Johansson, 
Abrahamsson, Bergvall-Kåreborn, & 

Fältholm (2017). The result is three focus 
areas where the future of maintenance 
work at SSAB should be striving: Aiding 
tools of tomorrow, collaboration of to-
morrow and attractive workplace of to-
morrow. Some of the ideas are illustrated 
in figure 37-39 in the end of this chapter. 

7.5.1 Aiding tools of tomorrow 
Based on research we believe that people 
will work closer to machines in the future. 
To maintain an attractive workplace and 
to avoid repeating the mistakes where 
social aspects were neglected during 
the 1950s presented by Thylefors (2015), 
this will have to be more of a coopera-
tion rather than people just monitoring 
the machines. Loeb (2017), Ghislieri, Mo-
lino, & Cortese G. (2018) and Korunka & 
Hoonakker (2014) argue that constant 
monitoring and sedentary work can be 
harmful to humans, both physically and 
psychosocially. Romero et al. (2016) paint 
up a picture where machines supporting 
humans with information, giving the hu-
man the opportunity to take the right de-
cision. According to Karasek (1979), if we 
give the worker lots of support, decision 
latitude and work demands, which will 
result in an attractive workplace that will 
lead to a balanced psychosocial pressure. 
This will also provide the workers with a 
chance to learn, developing themselves 
and work with self-actualization, which is 
an important motivational factor accord-
ing to Maslow (1987). Everything points 
towards having the humans as decision 
makers and machines as assistants.

Industry 4.0 is a technical movement 
(Lasi, Fettke, Feld, & Hoffman, 2014), 
supplying us with many technical ways 
of providing support to the workers. We 
believe that in the case of maintenance 
work at SSAB, the future is providing 
the workers with information which will 
streamline the troubleshooting process 
and enhance the learning opportunities. 

7.4.4 Safe work environment
The future is safe. The workers at SSAB 
has a few options. The first is an exoskel-
eton, protecting the worker from fall and 
pinch damage. The exoskeleton also as-
sists the worker with difficult working 
positions and heavy equipment.  

Every worker now has a digital assis-
tant on the shoulder, constantly scan-
ning the perimeter for potential risks. If 
something is not right, the assistant will 
comment the situation. The assistant 
also marks the worker’s position during 
a maintenance work, making sure some-
one knows where he or she is located if 
something bad happened. The GPS is 
only active when the worker is out in the 
field on a job. The workers who are using 
the augmented reality glasses can report 
oddities straight to MIA, the system used 
to avoid mishaps and accidents. The fa-
cilities are equipped with specific paths 
that need to be used. The other areas are 
fitted with sensors which makes a warn-
ing sound if entered. Some areas are pos-
sible to enter only when the worker has 
attached himself via a harness.

The workers are, with even intervals, 
tested in different situations in the virtu-
al reality system of SSAB. Here they get 
to experience different situations and 
trained how they should handle them. 
They are also trained in first aid and how 
to extract hurt personnel from the area. 
If someone is stressed out at work or not 
feeling well, there are always psycholo-
gists available via a video link.
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The digital assistant helps you, above all, 
when repairing machines which do not 
present enough supporting information; 
mainly older machines. This can be done 
in many ways. One way is to have a dig-
ital assistant which is connected to the 
reporting systems IFS and MIA, which 
are now available in both Swedish and 
English. This is illustrated in Peter’s sce-
nario below, figure 39. The digital assis-
tant can report to IFS and MIA automat-
ically using cameras, making sure that 
every solution and risk is documented to 
provide a base of knowledge for decision 
making. This also creates a better feed-
back system for surrender errors hence 
everything is documented, see Alfredo’s 
scenario below (figure 37). The digital 
assistant can also scan the perimeter for 
potential risks. Warning the workers be-
fore accidents happen. See Emmas sce-
nario, figure 38. This digital assistant can 
come in many ways. It can be a drone 
which the maintenance worker can con-
sult, ask for route to a specific errand, 
drawings, or use the drone to search ar-
eas which are difficult to get to. See how 
the digital assistant helps Emma in her 
scenario (figure 38). The digital assistant 
can be a device sitting on the shoulder of 
the worker, always available if needed. It 
can also be a smartwatch monitoring the 
status of the worker and being available 
for consultation. By having an assistant 
that is present for consultation and doc-
umentation instead of telling the worker 
what to do; the maintenance worker at 
SSAB will maintain their freedom to act 
which makes their current work con-
tent attractive (Åteg, Hedlund, & Pontén, 
2004). Since, many aspects for an attrac-
tive workplace are today already met it 
is important to be aware of the risks of 
losing them when implementing Indus-
try 4.0.

Zhou, Liu, & Zhou (2015) argue for the 
importance of an advanced information 
system because of the advanced techni-

cal systems in Industry 4.0. They suggest 
that the physical world is integrated with 
the virtual world, creating a forum for 
simulations and learning. Using a com-
bination of virtual reality and gamifica-
tion we can reach the practical workers 
of SSAB. See Peter’s scenario, figure 39. 
To fill the time at work when no prob-
lems are occurring, workers can spend 
time in the virtual world to practise trou-
bleshooting, catastrophic scenarios or 
learn more about the machines at SSAB. 
Turning these virtual reality simulations 
into a game can increase the motivation 
to complete them, see figure 35. This is 
illustrated in Alfredo’s scenario, figure 37. 
As mentioned earlier, the technology can 
also be used to make SSAB more attrac-
tive externally, which is important to get 
people to want the job in the first place 
according to Hedlund (2007). We can 
have young people from upper higher 
school trying to solve problems at SSAB 
in virtual reality simulation. That gives 
them the opportunity to see how the 
work is performed and may inspire them 
to seek out a career at SSAB.

Figure 35.  VR training
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7.5.2 Collaboration of tomorrow 
Many types of collaborations may occur 
in the future. Jonsson (2017) and Kazan-
coglu & Ozkan-Ozen (2018) argues that 
the line between production and main-
tenance may become blurrier. If the pro-
duction at SSAB is automated further and 
the process is controlled by algorithms 
this can certainly be the case for the pro-
duction and maintenance personnel at 
SSAB. One collaboration we believe will 
impact workers at SSAB in the future is 
presented by Johansson et al. (2017): 
Crowdsourcing. Crowdsourcing also en-
ables the collaboration between experts 
and maintenance workers at SSAB. One 
idea is that, through augmented reality 
goggles described in the previous chap-
ter, the expert of the specific machine 
can guide the maintenance worker in 
the troubleshooting process. Hence, low-
ering the time it takes to troubleshoot. 
Another idea is that SSAB lease an ex-
pert, either a technical expert or a tutor, 
to train the new employees by guiding 
them in their work. Instead of having the 
new employee overlap with the employ-
ee who is leaving, the training will be 
performed by someone who is trained 
for teaching this kind of work. It will also 
remove the risk of walking alongside for 
too long. See how this has changed Em-
ma’s life in figure 38 below. Currently the 
maintenance work is carried out togeth-
er in pairs of two. In the future, the work 
that requires physical presence at the 
production site can be carried out solely  
while the worker is supported by a col-
league from the office. We believe that 
this will generate better efficiency and 
a safer workplace, since the colleague 
will act as a support with easier access 
to information for decision making, e.g. 
IFS and MIA. Looking even further into 
the future, the colleague from the office 
might be replaced by the assistant pre-
sented in the previous chapter. 

The new technology provides anoth-
er way of recruiting new staff. We see it 
going one of two ways. The first is in line 
with Asztalos Morell (2017) and Kazan-
coglu & Ozkan-Ozen (2018) who argue 
that companies may have to recruit more 
themselves instead of turning to staff-
ing companies because of the change 
in essential competences. The company 
recruit staff and train them themselves, 
either through crowdsourcing or virtual 
reality. The second way is to use entre-
preneurs who will act as eyes and hands 
for experts, who can work from other 
parts of the world. The experts are con-
nected to the entrepreneur via video 
link through augmented reality goggles. 
Essentially, the entrepreneur does not 
have to be taught, he or she can just fol-
low the instructions provided to them. 
We believe that in order to create an 
attractive, the first way presented is the 
way to go. This suggestion has a better 
starting point for fulfilling the attractive 
working conditions, attractive work con-
tent and work satisfaction presented by 
Åteg, Hedlund, & Pontén (2004).

7.5.3 Attractive workplace of 
tomorrow
In order to increase your employability 
in general and also have more satisfied 
employees during the fourth industrial 
revolution we believe that SSAB should 
focus on modern centralized offices and 
changing the image of the work roles 
within maintenance at SSAB. 

Since social contact is important for work 
satisfaction it is a potential danger with 
replacing the social contact with col-
leagues that currently exists with inter-
net-based solutions. (Åteg et al., 2004). Is 
it possible to replace social contact peo-
ple between with virtual social contact 
e.g. assistants to meet human needs? 
We see difficulties with this and there-
fore want to argue for the importance 
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of other social contacts at work, such as 
the importance of actually sitting at the 
office working and not do it from home. 
We believe, based on the workshop with 
the students that coffee breaks, events 
and other social contexts will have an in-
creasing role in the future workplace. 

We can see potential in centralizing the 
offices with the organisation by building 
a new head office at the areas of SSAB in 
Luleå. The office should be pleasant with 
modern furniture, clean and bright fa-
cilities with lots of light, figure 36. Even 
though most of the work is done in col-
laboration with machines the employees 
are surrounded with lots of people at the 
head office. See Emma’s scenario, figure 
38. Here, desirable activities are offered, 
such as lunch training or pool table tour-
nament. At the central head office, it is 
of course, the same conditions for wom-
en and men when it comes to physical 
spaces such as locker rooms. At the head 
office you have a greater opportunity to 
meet like-minded and make it feel like 
home. We believe that it is easier to break 
the strong masculine jargon as the ho-
mogeneous group today possess if the 
work is carried out from a large head of-
fice. In our view, the internal and external 
attractiveness would increase for those 
people who do not consider themselves 
to be a part of the homogeneous group 
if the work is organized from a central 
head office.

In order to become an attractive work-
place from an external perspective, get 
out of hidden attractiveness as described 
by Hedlund (2007), SSAB needs to attract 
the groups that do not currently looking 
for the company. It requires a change in 
how people look at the company. It is time 
to break up old structures and patterns. 
New facilities and more flexible work can 
create some attraction from an external 
perspective, but above all, increase the 
internal attractiveness. Changes from an 

external perspective need to be done. 
The stereotype electrician and me-
chanic technician will entail new work 
tasks. To attract new groups of people 
new modern work titles are needed. 
By saving the old titles, we believe that 
the old image of the professional group 
will remain. Instead, we believe that 
the titles including words such as trou-
ble-shooter, sustainable and problem 
solver will create a wider interest. As 
mention by Johansson, Abrahamsson, 
Bergvall-Kåreborn, & Fältholm (2017), 
it is during major technological chang-
es like industry 4.0 that we have the 
opportunity to change old patterns. 
A closer collaboration with schools to 
show students what SSAB as a compa-
ny has to offer and build interest at an 
early age, which likely results in more 
applications for education relevant to 
the professional roles for maintenance 
work. The collaboration can be about 
study visits, company events or a work-
shop where the students get the op-
portunity to try different maintenance 
work tasks in virtual reality. SSAB must 
also show their environmental work, as 
young people today seem to increas-
ingly become more interested in envi-
ronmental matters. 

Figure 36.  Bright and clean central office



54

URGENT PROBLEM AT THE 
STEEL MILL.

THE ASSISTANT HELPS ALFREDO 
TO ESTIMATE HOW LONG THE 

WORK WILL TAKE. 

ALFREDO SOLVE THE PROBLEM WITHOUT 
PROBLEMS, HE DID LOOK BACK AT THE VR 

TRAINING AT THE OFFICE AND 
REMEMBERED HOW TO DO IT. 

DIRECTLY AFTER HE COMPLETED 
THE TASK. 

ALFREDO GETS A CALL
 REGARDING ANOTHER 

URGENT PROBLEM. 

ON HIS WAY TO THE 
CONTINUOUS CASTING. 

ALFREDO HAVING SCARCELY 
STARTED BEFORE HIS SHIFT WAS 
OVER AND HE NEED TO HAND 

OVER TO COLLEGES.

THE NEXT DAY, ALFREDO TRIES TO FIND OUT HOW IT 
ENDED AT THE CONTINUOUS CASTING YESTERDAY.

Figure 37.  Scenario vision Alfredo 

ALFREDO, 21 
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ONE IN PLACE SHE WAS MET BY A TRAVERS IN 
HIGH SPEED. THE ASSISTANT WARNS HER

 BEFORE AN ACCIDENT OCCUR. 

EMMA USE THE DIGITAL ASSISTANT 
TO LOCATE HER IN THE AREAS. 

A  FAULT IS FOUND AT THE CONTINOUD CASTING. 

THE ASSISTANT 
SUPPORTS EMMA 
WHEN SHE NEEDS 
IT, OTERWISE SHE 
GETS TO SPREAD HER 

WINGS. 

SHE COULD NOT SOLVE IT, 
THEREFORE THE ASSISTANT

 CONTACTED AN EXPART USING AR. 

EMMA RETURNS TO THE CENTRAL 
OFFICE , HAVING A BREAK, HANGS 

OUT WITH COLLEAGUES. EMMA, FIND IT DIFFICULT TO 
SOLVE THE PROBLEM. THE 

ASSISTANT SUPPORTS HER WITH 
INFORMATION FROM IFS AND 

DRAWINGS. 

Figure 38.  Scenario vision Emma 

EMMA, 25 
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PETER GETS A CALL FROM A NEWLY 
EMPLOYED TRAVERS DRIVER. HE 

DRIVES A OLD TRAVERS AT THE
 COKING PLANT.  

PETER HANG UP THE PHONE. 
 THE OPERATOR DID NOT SEEM TO 
KNOW WHAT NEEDS TO BE MADE . 

PETER  GOT A VERY VAGUE 
PROBLEM DESCRIPTION. 

PETER CAN NOT FIND THE PROBLEM.  
THE TROUBLESHOOTING 

TAKES LONGER THAN  EXPECTED. 

PETER IS EDUCATED WITH AR  
TRAINING AT SSAB IN LULEÅ. HE 

REALLY ENJOYS  GETTING  PRACTICAL 
TRAINING.

SHORTLY AFTER PETER SOLVED THE  PROBLEM. 

PETER GETS SUPPORT FROM THE 
DIGITAL ASSISTANT WITHOUT BEING 

MICROMANAGED. 

Figure 39.  Scenario vision Peter 

PETER, 45
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7.6  FUTURE VISION
In this chapter the future vision is sum-
marized in six bullet points. The bullet 
points are motivated in chapter 7.5 using 
theories regarding Industry 4.0 and at-
tractive workplaces.

The future offers a digital assistant to 
help the maintenance worker in their 
role as a problem solver and a decision 
maker. The assistant is making the trou-
bleshooting process more efficient by 
consulting the worker using the report-
ing systems of SSAB, drawings of the ma-
chines and ability to navigate the area. 
The assistant presents the information 
both in speech and via augmented reali-
ty goggles used by the worker, see figure 
40.

The future offers a bridge between the 
physical and the virtual world. The vir-
tual world is used for training where the 
workers can learn about troubleshoot-
ing and the different machines at SSAB. 
Virtual reality is used to reach a wider 
range of workers as it is more practical 
practise than for example reading man-
uals. Training in virtual reality is safe and 
the worker gets to solve problems them-
selves, see figure 41.

The future offers crowdsourcing to 
lease expertise and teachers. The experts 
of a specific system can help the main-
tenance worker via augmented reality 
goggles if the error is too complex. The 
teachers are leased in the beginning of a 
new employment where they are work-
ing with assisting and educating the new 
worker while he or she is solving prob-
lems at SSAB, see figure 42.

The future offers clean and bright fa-
cilities. The maintenance work at SSAB 
is no longer performed in dirty and hack-
neyed facilities. Instead, the facilities are 
modern and clean. The dirty processes 
are isolated which attracts a wider range 
of people, see figure 43.

Figure 40.  Digital assistant

Figure 41.  Virtual world

Figure 42. Crowdsourcing

Figure 43. Clean bright facilities
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The future offers a centralised office 
where everybody has the same presump-
tion. The systems provide the option to 
change language and there are locker 
rooms for both genders. The centralised 
office is a place where the employers can 
meet, work and network (figure 44).

The future offers new working roles 
with focus on troubleshooting and sus-
tainable solutions. SSAB is making an 
effort to attract more women and young 
people using simulations in virtual reali-
ty and marketing to change the old pic-
ture of the steel industry, see figure 45.

7.7  HOW WE DEVELOPED A 
FUTURE VISION 
Developing a futuristic vision togeth-
er with workers is possible. By going 
through four steps, we managed to cre-
ate a future vision. The steps were as fol-
lows: Current state, utopian scenario, re-
alistic future, vision. See figure 46.
 
Current state. Mapping the current 
state using observations and interviews 
is important to develop future state. 
Broberg et al. (2010) states the impor-
tance of having a designer in the pro-
cess. We believe, based on research and 
personal experience, that this designer 
needs to be aware of the process which 
is being developed and to create a bond 
with the workforce. Otherwise he or she 
will either be ignored by the workers 
during creative sessions or the changes 
will face a lot of resistance. We believe 
that it is also important for the designer 
that he or she is read up on theories re-
garding the specific area. That will make 
the designer more fit to steer the discus-
sions in the desired direction. 

Utopian scenario. We used the cur-
rent problems at SSAB which was dis-
covered during the mapping phase to 
increase the participation of the workers. 

Figure 44. Colleagues  at the centralised office 

Figure 45. New working role 

Figure 46. Method for developing a future vision
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This way we got to know each other and 
could develop solutions together. To get 
a higher quantity of ideas we performed 
a workshop together with a group of stu-
dents who are used to thinking abstract. 
The students were also not inhibited by 
previous experience, which might have 
made it easier for them to think outside 
the box (figure 47). 

Realistic future. The ideas were devel-
oped to become closer to reality. Using 
theories regarding Industry 4.0 we could 
determine what would be a possible out-
come of the ideas developed during the 
brainstorming sessions. Some ideas were 
selected based on if the solutions were 

found within the concept Industry 4.0 
and how critical the problem they were 
solving was.

Vision. The vision is presented as six
number of bullets in a list. These bul-
lets are a summary of the analytic work 
conducted in the realistic future. The 
vision presented is based on informa-
tion regarding the current state of the 
workplace as well as theories regarding 
Industry 4.0 and attractive workplace. 
The current state is mapped, and the 
vision is developed together with the 
workers, creating a better result and 
more acceptance if the vision is imple-
mented.

Figure 47. Creativity 
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8. Discussion
This chapter focuses on discussing and critically analyzing the project. Firstly, the 
method used to create a vision together with the workers has been revised. Second-
ly, the visionary result has been interpreted and validated. Thirdly, the relevance of 
the project has been observed. We have asked ourselves who stands to gain from this 
project. Fourthly, the conclusion is presented regarding the aims and objectives of the 
project presented in chapter 1: Introduction. Lastly, recommendations for future work 
has been presented.

8.1 THE METHOD
We argue that using interviews, work-
shops and personas contributed to a 
complete vision that involves the entire 
SSAB, even though we have only looked 
at the shift maintenance division. The 
maintenance work at SSAB was a com-
plex field where the route from the prob-
lem to solution was not always so clear. 
We believe that organising the interviews 
the way we did gave us the opportunity 
to get a holistic view at first, then narrow-
ing down the focus onto the shift mainte-
nance division. If we would have used a 
survey we could have gathered informa-
tion from several divisions, but the data 
would be difficult to analyse since the di-
visions work differently. However, we can-
not know for sure if the problematic areas 
we found during the mapping of current 
at shift maintenance is the same as the 
problematic areas at the divisional main-
tenance. Nevertheless, shift maintenance 
operate at all facilities at SSAB, hence they 
have seen and worked together with all 
divisions, which made them our focus in 
this project. Personas were used as basis 
of discussion during the project. Because 
there are no women and immigrants 
working on shift maintenance at SSAB we 
used personas to understand them and 
what obstacles they would encounter.

Importance of current state. We ar-
gue that investigating the current state 
when developing a future vision can have 
both pros and cons. Based on our expe-
rience we believe it to be a useful way of 

starting a collaboration with the work-
ers. By being interested in their work we 
believe the workers felt appreciated be-
cause of their knowledge and are more 
inclined to participate in the change 
work. It is also beneficial for the future 
vision to incorporate factors that work 
well with the current system. By basing 
the future vision on a mapping of cur-
rent state we believe to have developed 
a vision that will benefit and be accept-
ed by the organisation and the workers. 

The negative factors of investigating 
the current state is that it is time-con-
suming. It also might be inhibiting the 
creativity of a future vision. If the goal is 
to develop a future vision that is some-
thing completely new, we believe it to 
be better to start the project in the other 
end. By developing a future vision first 
and then involving the workers to make 
changes might lead to a future vision 
that challenges the current state instead 
of developing it.

In our case, mapping of current state 
was a significant part of our project. Our 
master thesis is a smaller part of a larger 
project and mapping the maintenance 
work at SSAB was one of our major con-
tributions to the larger project. There-
fore, we have investigated the current 
state and based our vision upon that 
analysis.

Boundary objects. The workshop was, 
in our opinion, a good way of exploring 
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utopian ideas. The question is if another 
boundary object would have given other 
results. We chose to use the areas of im-
provement discovered during the map-
ping of current state as boundary ob-
jects. But we could have used something 
different. Perhaps if we would have held 
the workshop together with students 
before the workshop together with the 
workers. Then the students could have 
come up with a high quantity of ideas, 
then we could have illustrated those 
ideas to use as boundary objects for the 
workshop together with workers. Then 
the workers could have developed the 
ideas in the direction that they thought 
was suitable.

Observations. We would have liked to 
complement the interviews with going 
out on a mission together with a shift 
maintenance worker. We believe that it 
would have given our result more cred-
ibility as things people say during inter-
views may be different to what they do. It 
would have been interesting to see how a 
problem was solved first hand. However, 
that was not possible during this project 
as we did not have any proper training to 
follow the worker into the field. However, 
we went back after the mapping of cur-
rent state was completed, asking them 
to confirm our result. They agreed with 
our analysis which convinced us that we 
could move into the next stage of the 
project. 

Other industries. We could have in-
vestigated other industries during the 
mapping of current state. During the in-
terview with the head of central mainte-
nance, he told us that the paper industry 
is generally better at maintenance than 
the steel industry. We could have ar-
ranged for a benchmarking visit to one 
of the paper factories. The reason why 
we did not plan a benchmarking visit 
was because we did not want to investi-
gate existing ways of performing main-

tenance. Our vision aims towards the fu-
ture and the futuristic, abstract ideas of 
Industry 4.0 were, in our opinion, more 
likely to be found exploring scientific ar-
ticles rather than a benchmarking visit 
to the paper industry.

8.2 THE VISION
Our vision takes part in the future and 
is developed in regards to the current 
state at the shift maintenance division at 
SSAB in Luleå. The vision has been devel-
oped together with the workers at Shift 
maintenance to get a better result, re-
duce the resistance towards change and 
promote ownership of the vision. The vi-
sion contains a few solutions within the 
concept Industry 4.0 and is designed to 
promote an attractive workplace at the 
maintenance divisions at SSAB.

Digital assistant. Combining effi-
cient troubleshooting and attractive 
workplaces is a difficult task. To get an 
efficient troubleshooting process you 
would want a low variation of errors 
and a standardised working method. 
However, Karasek (1979) and Thylefors 
(2015) argue that to make a workplace 
attractive you would want balanced 
work demand in regard to support and 
control. If you have a high variation of 
errors, it opens up for learning oppor-
tunities for the worker and they would 
feel prouder because they possess a de-
manding role. Therefore, to fulfil both 
efficient troubleshooting and attractive 
workplaces, there is a need for support 
to solve a high variation of errors. Using 
vertical integration presented by Ka-
germann, Wahlster, & Helbig, (2013) to 
connect machines and products in the 
production system, we believe that this 
new technology can provide this sup-
port to the worker. We believe, based 
on research, that technology should 
not always replace humans, turning all 
working roles into monitoring. Humans 
should be the problem solvers and deci-
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sion makers described by Romero et al. 
(2016). Whereas technology should help 
the workers with information, increasing 
their confidence in their own ability and 
giving them a good chance taking the 
right decision (Romero et al., 2016).

Crowdsourcing expertise and tu-
toring. Crowdsourcing expertise to
assist with solving difficult problems is 
something we decided to put into the 
vision. The interviewees explain how 
they sometimes need to fly in experts 
from the manufacturer of the machine 
in order to solve a difficult problem. The 
expenses are high as the expert need to 
travel and stay in Sweden for several days 
while solving the problem. In addition, 
the environmental impact needs to be 
considered. Flying around the world re-
lease a large amount of carbon dioxide. 
Therefore, instead of flying in an expert, 
the problem could potentially be solved 
faster and more environmentally friend-
ly using augmented reality technology. 
Then the maintenance workers of SSAB 
can get led through the troubleshooting 
process by the expert. However, service 
and maintenance are a major income for 
many manufacturers, so they might be 
resistant to implementing a technology 
which will decrease their income. This is 
where our vision comes into play. The 
manufacturer will give up part of the in-
come regarding service and expertise, 
but they will gain a new income: tutor-
ing. As a newly hired maintenance work-
er at SSAB you will have access to your 
own tutor via augmented reality. This 
person will be your teacher, making sure 
you learn how the machines work and 
how to troubleshoot effectively. Then 
there is no risk of becoming a backseat 
driver, which will in turn shorten the 
learning period. The tutoring is also ap-
plicable to cases where the current em-
ployees need to learn something new. 
In the end, both the manufacturer and 
SSAB get something that they will ben-
efit from.

Clean and bright. New technology en-
ables companies to operate in cleaner and 
brighter facilities than ever before. An ex-
ample is the mining industry where the 
mine workers operates the machines work-
ing underground from a comfortable office 
through remote control (Abrahamsson, 
2017). During the workshop with the work-
ers at SSAB the idea that the environment 
of SSAB is too dirty came up. But it was soon 
laughed away because how can a heavy in-
dustry such as the steel industry be clean 
and bright? However, just as the mining in-
dustry is changing where machines in the 
mines can be controlled from offices above 
ground. We believe that the same option 
will present itself to SSAB as they continue 
to develop and adopt new technology. The 
reason why this is important showed itself 
during the workshop with students. To the 
students, clean and bright facilities are im-
portant to make a workplace attractive. 
We believe that if SSAB want to break free 
from the old picture of the steel industry, 
and if they want to inspire young people to 
study to become an electrician or mechan-
ic, there will need to be changes regarding 
the facilities at SSAB.

Centralising and change. Looking even
further into the future, we want to argue 
that the centralisation can be more ex-
treme. If Jonsson (2017) and Kazancoglu & 
Ozkan-Ozen (2018) vision regarding a blur-
rier line between production and a mainte-
nance worker become reality, which might 
be possible as the production line be-
comes more automated, then the roles of 
expertise and teaching can be centralised 
between different industries. Imagine if 
the steel and paper industry had the same 
pool of experts being available for difficult 
maintenance tasks via augmented reality 
goggles, see figure 48. That would be the 
beginning of a horizontal integration pre-
sented by Kagermann, Wahlster, & Helbig 
(2013) where information and experience 
are shared between the borders of differ-
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ent industries. 
The risk is that this might create a gap 
between white and blue-collar workers 
that is even bigger than it is today, where 
the white coloured workers are sitting 
in a fancy office space and the blue co-
loured workers work in the dirty factory. 
We want to emphasise that to attract dif-
ferent people to both workplaces they 
need to be attractive individually. This 
vision would break the current image 
of heavy industry and open up for new 
roles which can attract a wider range of 
people of all ethnicities. 

We would like to point out the risk of 
arising resistance during implementa-
tion of new technology. All change work 
seems to face some kind of resistance. 
We noticed that solutions presented 
within the concept Industry 4.0 may ful-
fil most of the reasons for resistance to 
change (Jacobsen & Torsvik, 2002). Ja-
cobsen & Thorsvik (2002) mention that 
when implementing new technology, 
the employees move from a safe stage 
to something characterized by the un-
certainty; fear of the unknown. Industry 
4.0 can also lead to loss of an employee’s 
unwritten expectations. Changed work-
ing roles may attract new employees, 
but it also comes with risks. The current 

employees can feel confused and disap-
pointed because they are under the im-
pression that they were not hired for this 
new working tasks, e.g. a hired electrician 
may not work with typical electrician 
tasks in the future. Another risk is that 
the workers feel fear of losing their iden-
tity; losing the feeling of being import-
ant (Jacobsen & Thorsvik, 2002). Another 
reason for resistance can be because you 
want to keep symbols, for example, they 
do not want to leave their current office, 
which is your safe place at work, without 
fighting for it. An additional fear discov-
ered during the interviews was being 
replaced by new technology. In order to 
not face this resistance, it is very import-
ant to highlight the fact that technology 
should not replace employees it should 
just work as aiding tools. Investments are 
required, new knowledge will be essen-
tial, and previous skills will be less valu-
able. All of it is most likely to occur when 
aiming to fulfil our future vision. To make 
changes that are accepted, the develop-
ers need to be aware of the reasons be-
hind resistance to change. The changes 
also need to be developed with care to 
make sure that both the social and tech-
nical aspects are developed equally with 
humans at the centre of focus.

8.3  RELEVANCE 
This project is visionary which will not 
make any major impact in the short-
term. However, the result may be used as 
a foundation for the discussion regard-
ing how Industry 4.0 may be relevant to 
SSAB. Also, the areas in need of improve-
ment discovered during mapping of 
current state may be of interest to SSAB. 
Both workers and management can ben-
efit from discussing the problems that 
have now been brought to the surface. 
The result of the project is more of inter-
est looking into long-term changes. We 
are now able to choose the direction that 
the new technology will take. Steering 
the future into the vision presented in 

Figure 48. Central maintenance
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this project will be a step in the direction 
of a more attractive and equal workplace 
of tomorrow.

Since our vision is heavily designed in re-
gard to the information gathered during 
the mapping of current state, our end 
result might have been different if we 
chose to focus on some other mainte-
nance unit at SSAB, say divisional main-
tenance for example. This is something 
we cannot know before it is investigated. 
Note that entrepreneurs have not been 
involved in the project because entre-
preneurs are mostly being hired to per-
form planned maintenance and we have 
looked at shift maintenance who are 
mostly performing urgent maintenance. 
But we made our delimitations to create a 
vision that would fit the majority of SSAB. 
Centralising parts of maintenance work 
may be scaled up and posted outside the 
borders of SSAB, which may cause some 
of the results presented in this project 
to be of interest to other businesses as 
well. Going forward, a new project may 
be using the results from this project to 
investigate if it is possible to centralise 
maintenance and collaborate over the 
borders of different industries.

8.4  CONCLUSIONS 
Aim 1: Mapping. The structure for
maintenance work at SSAB turned out to 
be rather complex. The work of the shift 
maintenance, which was our main focus 
during this project, resembles the work 
of a fire department. They are on stand-
by, available to solve acute problems all 
around the facilities of SSAB in Luleå. The 
maintenance work at SSAB is male-dom-
inated and it is characterized by old tra-
ditions, tough jargon and macho culture. 
It is an attractive workplace internally, at 
least for those who belong to the cur-
rent homogeneous group. The work is 
varied, developing and characterized by 
pride. It can sometimes be stressful and 
physically heavy. However, we conclude, 

based on our mapping of current state, 
that since those stressful and physically 
heavy moments happens rarely and over 
short periods of time it does not require 
an urgent change.

The maintenance work has a difficult 
troubleshooting process, where errors 
might be easily solved but difficult to 
find. The maintenance work requires a 
long learning period and contains haz-
ardous risks to the worker. SSAB has dif-
ficulty recruiting people with the right 
competences, especially women.

Aim 2: Vision. It is important not to di-
minish the workers role to maintain an 
attractive workplace, but to place the in-
dividual at the heart of decision-making 
as a problem solver. This can be achieved 
using technology to provide information 
to the employee. Combine leasing of ex-
perts and tutors from the manufacturer 
to achieve effective troubleshooting, 
faster problem solving of complex cas-
es and shorten the learning period of 
new employees. Collect data to be able 
to develop a virtual reality training envi-
ronment to create a platform for learning 
for everyone. This technology will also 
create the opportunity to connect with 
new candidates who are still studying. 
The virtual reality training environment 
can also be used between maintenance 
alarms. It is also important to change the 
old patterns concerning male jargon and 
culture. It is time to create diversity in the 
steel industry. It is time for the current 
image to change. 

Aim 3: Method. Four steps were taken
to produce a vision of the future. Firstly, 
the current state was mapped. The rea-
son is that it benefits the designer if he 
or she has knowledge about the process 
as he or she can steer the project into the 
right direction. It also benefits the work-
ers as they share and reflect on their own 
working situation, they start reflecting 
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what is good and what can improve.
The second step was to explore utopi-
an options. Using boundary objects to 
create a shared platform for innovation 
the designer is able to involve the partic-
ipants. As the workers develop the ideas 
of their potential future it promotes 
ownership and lessen the resistance that 
comes with change. Involving people 
outside of the organisation to perform 
a brainstorming session contributed to 
ideas which are not bound to old habits. 
This is important to change the old cul-
ture of a male-dominated steel industry.

The third step was the realization phase. 
In this step we combined the ideas gen-
erated during the earlier step with theo-
ries regarding Industry 4.0. 

In the fourth and last step the future vi-
sion was created and presented in a sus-
ceptible way.

8.5 RECOMMENDATIONS
Our recommendations for future work 
are to complement the current mapping 
by gathering data regarding the remain-
ing divisions at SSAB. We believe that 
it would also be interesting to map the 
current state outside the company, try to 
obtain more insight concerning how oth-
er companies work with maintenance. If 
the maintenance work is ever to be cen-
tralised, crossing the boundaries of dif-
ferent industries, an extensive investiga-
tion regarding what each industry needs 
is crucial. Our estimation is that even 
though maintenance work in general is 
working towards only planned mainte-
nance, acute problems will always occur. 
The question is whether acute problems 
will occur as frequently as they are today. 
If the need to solve acute problems is 
reduced, there might be reason enough 
to centralise the division between com-
pany borders. Just as fire departments 
are operating in large areas, maybe the 
future of acute maintenance is heading 

in the same direction.
We believe, based on research and per-
sonal experience, that it is important for 
the people who run the project regard-
ing implementation of new technology 
to be aware of the reason for resistance.  
It is important to not think of resistance 
as ill will or laziness, but as something 
natural. Langstand & Elg (2012) argues 
for involuntary resistance and non-hu-
man resistance. It occurs when technical 
artefacts, for example, physical space 
that is in conflict with the change work. 
We give the advice to thoroughly ex-
amine the conditions for the change, it 
could actually be something else than ill 
will or laziness that stands in the way of 
the change work. 

In order to minimize the resistance when 
implementing Industry 4.0, our recom-
mendation, based on our experience 
and the theoretical framework in chapter 
5, are summarised into six bullet points:

Be aware of the reasons for resistance.

Make sure that the conditions for the 
change exist.

Consider the reasons which make the 
work attractive today; challenging work, 

freedom, feeling of importance etc. 

Use participation throughout the im-
plementation process to create higher 
acceptance and understanding, but also 
to reduce fear and promote ownership 

of the solution.

Remember the social aspects when
developing the technological features, 

they are just as important.

Explore and develop Industry 4.0
solutions with the individual at the heart 

of the process.
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Just like the automobile changed our way of looking at subur-
ban life (Smith & Marx, 1994); the digital assistant, crowdsourc-
ing and a new company atmosphere will create a new image 
for the steel industry. An image that promotes efficiency and 
modern values such as self-actualization (Maslow, 1987). But it 
needs to be discussed, it needs to be challenged. Otherwise we 
might see the technological changes living its own life, steer-
ing into a direction where we, as humans, see ourselves mis-
erable on the bench. Attractive workplaces are not easily ob-
tained. As described by Hedlund (2007), attractive workplaces 
are continuous work and we need to do it together.” 

“
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