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ABSTRACT 
The society is becoming more and more dependent on automated solutions. Automation 
in the transport and logistic sector is accelerating and highly automated trucks, with level four 
on the SAE scale, are expected to be commercial in the near future. Although it is a common 
notion that automation leaves humans idle and hence redundant, history proofs the 
contrary. Technology has always yielded more jobs than it has replaced, though it has 
resulted in a bigger need for workers to acquire new skills fast.  With the development of 
highly automated trucks, the driver will have the possibility to shift focus from the road 
during automated driving and hence being able to do other activities. This thesis work has 
investigated which activities the truck drivers can perform, to create value for the hauliers. It 
has also investigated what kind of persons that will fit for the changed work tasks. A 
theoretical study was made where the changing truck industry and human-
automation interaction overall were investigated. Other professions subject to automation in 
general, and the aerospace and train industry in particular, were also studied in order to 
forecast how the automation of trucks can affect the role of the driver. An empirical study 
was made where ten hauliers, four drivers and two pilots were interviewed. Further, a focus 
group was conducted with six drivers and a survey was sent out to be answered by drivers. 
The identified value bringing activities were in brief; administrative work, time-saving 
activities, activities that enhance the drivers' well-being as well as activities of the drivers' 
own interests. Further, the insights resulted in four personas of potential future truck drivers, 
which all had different levels of work experience and worked for road carriers that differed in 
size, from small family business to large international companies.  

   
Keywords: The future truck driver; Highly Automated trucks; Value bringing activities; Role 
of the truck driver; Employment trends    
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SAMMANFATTNING 
Samhället blir mer och mer beroende av automatiska system och utvecklingen går snabbt. 
Inom transportsektorn har utvecklingen av lastbilar med avancerade automatiska funktioner 
accelererat och lastbilar med nivå fyra på den internationella SAE-skalan beräknas vara ute 
på marknaden inom en snar framtid. Trots den allmänna uppfattningen om att automatisering 
av vissa sysslor ersätter människan och lämnar henne sysslolös, så bevisar historien 
motsatsen. Ny teknik har alltid resulterat i mer jobb än det har ersatt, dock har det ställts 
högre krav på att människan skall införskaffa sig nya färdigheter snabbt. Genom utvecklingen 
av lastbilar med avancerade automatiska funktioner så kommer föraren kommer att ha 
möjligheten att skifta fokus ifrån vägen under automatiserad körning och kommer alltså 
kunna ägna sig åt annat än att köra. Detta examensarbete har undersökt värdeskapande 
aktiviteter för åkeriägare, som förare av fjärrbilar kan ägna sig åt under automatiserad 
körning. Det har också undersökt vilka personer som kommer passa för dem förändrade 
arbetsuppgifterna. En teoretisk studie genomfördes där den föränderliga lastbilsindustrin samt 
interaktionen mellan människa och automatisering undersöktes. Vidare undersöktes även 
andra yrken som påverkats av automatisering, då särskilt tåg- och flygindustrin, för att 
förutspå hur automatisering av lastbilar kan påverka förarens roll. En empirisk studie 
genomfördes där tio åkeriägare, fyra förare och två piloter intervjuades. Vidare hölls en 
fokusgrupp med sex lastbilsförare samt att en enkät skickades ut för att samla in ytterligare 
uppgifter ifrån  lastbilsförare. De identifierade värdeskapande aktiviteterna är i korthet; 
administrativt arbete, tidssparande aktiviteter, aktiviteter som ökar förarnas välmående samt 
aktiviteter av förarnas egna intressen. Vidare så resulterade insikterna i fyra persona av 
potentiella framtida lastbilsförare, som alla hade olika mycket arbetserfarenhet samt arbetade 
för åkerier som varierade i storlek, ifrån mindre familjeföretag till större internationella 
företag.  
 
Nyckelord: Den framtida lastbilsföraren; Lastbilar med avancerade automatiska funktioner; 
Värdeskapande aktiviteter; Lastbilsförarens roll; Jobbtrender  
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1. INTRODUCTION 
 
This chapter serves to describe the background, problem description and purpose of the 
master thesis. Chosen research questions and deliverables is outlined as well as the 
limitations and delimitations.  
1.1 Background  
Technology is one of the most important drivers in today's economy. Technological change 
leads to growth which in turn leads to a more developed society. Crucial for technological 
change is innovation; process innovations can increase productivity while product innovation 
can change human’s way of living  (Boutellier & Heinzen, 2014).  This include for example 
fundamental innovations such as the telephone and the computer. Innovation is necessary for 
competitiveness and today the technological development goes faster and faster.  There is an 
exponential improvement in most of the elements of digital gear, there is a gigantic amount of 
digital information available and the existing digital innovations can be combined to create 
further value (Smolnickia & Soltysa, 2016). Consequently, today's society is getting more 
and more automated.  

One area that has an emerging level of automation is the transport sector. Automation in 
mobility is going to accelerate in the near future and human decision making will be replaced 
with computer algorithms (Greenblatt & Shaheen, 2015). Fully automated vehicles are 
predicted to move passengers without human intervention in the perspicuous future. People 
are already, de facto, travelling on semi-automated aircrafts and trains today. New car models 
have an increasing amount of semi-automated features such as parking assist system, 
collision avoidance and onboard navigation.  When it comes to other sectors such as military, 
mining, and agricultural, automated vehicles are getting more and more common (Fagnant & 
Kockelman, 2015).  

SAE international has defined five levels of automation, which are outlined in the 
international standard J3016 (SAE International, 2014). The scale reaches from level zero, 
which doesn’t include any automated features, to level five, which means that the truck is 
autonomous and does not need a driver at all. Level one and two require the driver to monitor 
the driving environment at all times as the automation features merely serve as assistance to 
the driver. In level three, the vehicle can operate without the driver paying any attention to 
the road, however, the driver is expected to intervene upon request. Level four includes 
highly automated features that can manoeuvre the vehicle in a way that makes it possible for 
the driver to lay total focus on other activities. 

Both Tesla and Google intend to release vehicles with level 4 of automation by 2017 and 
2020 respectively and many analysts have forecasted that the most vehicles will be fully 
automated, ergo level 5, by mid-century (Greenblatt & Shaheen, 2015). Currently it is very 
expensive to develop vehicles with an automation level of 3 and above, due to the highly-
sophisticated technology. It requires multiple cameras, roof-mounted LIDAR (Light 
Detection and Ranging) to scan the environment, decision-making algorithms and high-
performance computational hardware among other features that are needed.  
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However, analysts forecast a huge reduction in the cost of automation vehicle technology 
(Greenblatt & Shaheen, 2015). Today, the price of automation vehicle prototypes is estimated 
to be ten times more expensive than what it will cost around 2025. A mass adoption of 
automation vehicle technology would require the price to additionally drop a tenfold which 
would reduce the cost of automation vehicle technology to that of add-ons such as sunroof or 
leather seats.  

Automated vehicles have the potential to greatly change the transportation network if it gets 
available to the mass market (Fagnant & Kockelman, 2015). There are numerous positive 
effects that can be drawn from automated vehicles; not to mention crash savings. Automated 
vehicles have a quicker reaction time than any human being and will be programmed not to 
break any traffic laws (Fagnant & Kockelman, 2015). Approximately 90% of all crashes 
worldwide are caused by human error, thus highly automated vehicles will have the 
possibility to create a significantly safer environment on the road (US Department of 
Transportation, 2008). Automated vehicles will not only be safer on the road, but also 
smarter, by eco-driving and increased road capacity via smaller gaps between cars, lowered 
fuel consumption and avoided congestions (Fagnant & Kockelman, 2015). Automated 
vehicles can further serve as a mobility enabler for elderly, disabled and youngsters as well as 
a distributor of medicine, food, good etc. Furthermore, in highly automated vehicles, 
passengers can do chores they find valuable whilst not driving (Wayner, 2013).   

Though innovations are sought to improve different types of areas, they often bring undesired 
side effects (Smolnickia & Soltysa, 2016). Numerous occupations are likely to be replaced by 
computers or machines in a perspicuous future. According to the Economist (2016), 
professions consisting of mainly routine tasks are considered to be of high risk of 
replacement (The Economist, 2016). An extensive study was made by Freya and Osborne in 
2017 where they looked into the probability of the automation of 702 different professions 
(Frey & Osborne, 2017). They reached the conclusion that workers within the transport and 
logistics sector are highly likely to be replaced by automated solutions over the next decade 
or two.     

Although it is a common notion that automation leaves humans idle and hence redundant, 
history proofs the contrary. During the industrial revolution, textile workers feared to lose 
their jobs to machines, and during the 1960s, the president of the United States claimed that 
the major domestic challenge was to be keeping full employment during "a time when 
automation is replacing men" (The Economist, 2016). Today, there is a concern for artificial 
intelligence to replace numerous job, especially flourishing in the transport sector. 
Nonetheless, technology has always yielded more jobs than it has replaced. An emphasised 
demand has been placed on the human to do other tasks than the ones that has been 
automated. One example of this is the shift to driverless trains in Paris Metro system in 2007 
(Rongfang, 2017, p. 69). The shift generated, de facto, more high-paid jobs for the train 
drivers, such as managers and train drivers for other lines, which resulted in a larger pool of 
drivers and a safer, continuous operation on the line in question. A shift in technology can 
also result in completely new professions in other industries. The Economist speculate in the 
idea that self-driving vehicles will make other industries prosper due to the fact that drivers 
will be given more time to consume goods and services (The Economist, 2016).  
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Future jobs will arguably require more skills and less routine tasks, forcing people and 
companies to educate to not be left behind (Brynjolfsson, et al., 2014). The Economist argues 
that history will repeat itself also in the technological shift towards automated vehicles, only 
now it will go faster, resulting in a bigger need for workers to acquire new skills fast (The 
Economist, 2016). 

1.2 The Client  
Scania produce and sell trucks to companies that prosper on transport solutions. Thus, these 
customers' profitability is vital for Scania's competitiveness. This is reflected in one of 
Scania's core values which is “Customer first” (Scania, 2017c). Scania need to understand the 
customers' businesses to be able to provide tailored solutions that enhance their customers’ 
operations and efficiency (Scania, 2017b). By having a close dialogue with their customers, it 
is possible for Scania to deliver products with a higher quality and thus enhancing their own 
profitability.  

Further, Scania strives to become a global leader within sustainable transport (Scania, 2017c). 
Sustainable solutions, such as improved fuel efficiency, will both improve customer 
profitability and create mobility solutions that are better for the society and the environment 
(Scania, 2017b).  

Today, Scania develop self-driving trucks to enable a more safe, sustainable, and fossil-free 
transport solutions (Scania, 2017a). These can operate in closed-off environments without 
driver intervention and will be seen on public roads and motorways in the perspicuous future.   

1.3 Problem Description   
The switch to highly automated trucks will change the role of the driver. There will be a great 
amount of time when the driver doesn’t have to actively drive the truck and hence can focus 
on other activities. For Scania, it is necessary to understand which activities that would bring 
value for the transport companies, to be able to develop the driver's environment accordingly.  

Scania’s ergonomic department work with adjusting the product to the user and thus they 
need to have a deep understanding of who the drivers of their trucks are. They have good 
knowledge about today’s drivers, however, the shift to highly automated trucks changes the 
role of the driver and thus it might change the drivers' profile as well.     

By defining the value-bringing activities, new requirements and opportunities will arise that 
can be used to define the role of, as well as a persona, of the future driver. Today’s drivers 
might need further education or perhaps workers within other professions are better suited for 
the job in the future.     

1.4 Purpose   
The purpose of the thesis is to investigate which activities that should be enabled in the 
driver's environment in highly automated trucks, to create value for Scania's customers, and 
based on this develop personas of the future drivers. The personas will help to understand the 
user which is vital for developing the end product.  
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1.5 Research Questions    
The study is broken down into two research questions: 

RQ1: Which activities create value for the haulier while the driver isn't actively driving?   

RQ2: Who are the future drivers of highly automated trucks?   

1.6 Deliverables   
The first deliverable is a description of activities that should be enabled in the driver's 
environment in highly automated trucks, to bring value for Scania's customers. The second 
deliverable are several personas of the future driver of highly automated trucks. The personas 
will be presented through texts and illustrative symbols and will cover information about 
lifestyle, traits, and skills and how the person uses the highly automated truck.  

1.7 Limitations and Delimitations   
Scania's customers come from different types of customer segments, such as distribution, 
long-haulage, construction etc. Different segments will arguably find different chores, that 
the driver perform whilst not driving, valuable. Due to time limitations and to ensure quality 
in research, this study will only look into the activities that one customer segment find value 
adding. Long-haulage was chosen since the driver will have more idle time from driving and 
hence have a bigger leeway to perform value adding activities. Furthermore, Scania acts on a 
global market and have customers all over the world. Customers located outside of Europe 
will be omitted due to time limitations.  

The study focuses on achieving new knowledge that is relevant for future development of 
automated trucks. Even though it brings insights about what activities that should be enabled 
in the driver's compartment, it will not include any conceptualization.  It's rather a pre-study 
for future development at the ergonomic department at Scania.    

This work will only consider highly automated trucks with level four on the SAE 
international standard (SAE International, 2014). Research about the technical aspects of 
highly automated trucks will only be considered to an extent that is necessary for conducting 
the interviews with hauliers and drivers. This means that research which discuss other areas 
than the different grades of automation as well as the interaction between the driver and the 
truck, will be excluded.  
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2. THEORETICAL FRAMEWORK 
 
The theoretical framework focuses on the following four main areas in written order: "A 
Changing Truck Industry" which brings up knowledge about the driver profession today and 
how it might be affected by automation, "Human-Automation Interaction" which focuses on 
the interplay between humans and machines, "Human Labour in an Automated Society" 
which focuses on which tasks that fits humans contra machines, and "Transportation 
Industries affected by Automation" which brings up how pilots and train drivers have been 
affected by automation.   
 
2.1 A Changing Truck Industry  
Today, organizations strive to develop a supply chain that is sophisticated, responsive, agile, 
demand-oriented as well as process-driven. Focus lies on improving the efficiency and 
effectiveness of each component in the chain. Long-distance truckers are an important part of 
the supply-chain network since they are responsible for delivering the value expected from 
customers (Williams & George, 2013). The performance of the driver directly affects 
operating costs, fuel efficiency and delivery performance, which in turn affects the customers 
perception of service quality. Hence, truck drivers are responsible for relationship building 
and customer satisfaction which influences the competitiveness of the carrier.  A driver 
turnover would impact the supply chain on three different areas. A lack of drivers would 
decrease the level of service connected to shipments while training of new drivers would 
increase the financial costs. Lastly, inexperienced drivers might be hired which would 
compromising the safety.  
 

It is clear that the truck driver has an important role in the supply chain, however, it is 
becoming more and more difficult to find drivers that are well-qualified (Von Rohland, 
2015).  More people are retiring from the truck driver profession than are joining, which 
leads to an increasing driver shortage (Williams & George, 2013). The international long-
distance traffic is most affected. The earnings are not very low, but there is a lack of 
respectability associated with the trucking profession.  Additionally, there are many sources 
of frustration that might prevent people from selecting it as a profession (Dubey & 
Gunasekaran, 2015). Factors such as boredom, stress and frequent absences from home and 
family leads to frustration among long-distance drivers. Along with other factors such as 
rising fuel prices, lack of proper training, challenges of working alone and issues around 
loading and unloading, the truck driver profession becomes tough which makes the driver 
prone to both stress and emotional exhaustion.  The sources of frustration are many, but they 
are to some extent counterbalanced by the sources of satisfaction. These include factors such 
as self-dependence, opportunity to travel, decent income, and the pleasure of driving.     
 

2.1.1 Driver Qualities of Today   
There are several traits and skills, which defines a good truck driver today. Three important 
traits are maturity, education level and endurance. Research done by Dubey and Gunasekaran 
(2015) has been done that shows that mature truck drivers generally takes more responsible 
for driving within speed limits, proper maintenance, environmental practices as well as 
respecting government rules, while younger drivers are more irresponsible (Dubey & 
Gunasekaran, 2015). The education level can differentiate responsible drivers from 
irresponsible while the level of endurance can determine the longevity of a driver.  Low 
endurance might lead to frustration while driving.  
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The important skills can be developed in technical skills and behavioural skills (Dubey & 
Gunasekaran, 2015). Technical skills involve knowledge about basic automobile engineering 
as well as fundamentals of logistic and transportation. Further, it includes basic 
instrumentation awareness for environmental testing as well as basic engine diagnostics and 
maintenance. The behavioural skills include communication skills as well as having an 
appropriate attitude. The truck driver needs to communicate with others in the traffic as well 
as standing in the frontline while meeting customers, hence it is important that the attitude is 
appropriate.  
 

2.1.2 The Health of Today's Truck Drivers   
While knowing the important characteristics which make a truck driver fit for the job, it is 
interesting to see how the job in turn affects the truck driver. Various research in the area 
"long-distance road haulage" shows that truck driving puts a huge physical and mental 
burden on the driver which leads to different health issues (Richardson, et al., 2015). Truck 
driving, which is a sedentary activity, causes physical problems such as cardiovascular and 
musculoskeletal diseases and not to mention, obesity.  Long periods of immobility in the 
driver seat of the vehicle contributes to an inactive lifestyle, which together with the 
convenience of eating unhealthy food bought along the roads, additionally contribute to a 
poor health. There is research on that truck drivers are less healthy than the average person 
(US Department of Transportation, 2008). In U.S. the obesity level among truck drivers is 
about 68.9 percent while the average level of the U.S. worker population is at a prevalence 
rate of 22.8 percent.  In an empirical study conducted by Williams and George (2013), one 
respondent claimed that "A lot of us are obese: not because we eat a lot, but because we sleep 
a lot less" (Williams & George, 2013). However, according to another respondent in the same 
study, snacking was one of the most popular ways to get over boredom. He stated, "I eat a lot 
of sunflower seeds and snacks and take a lot of energy drinks; caffeine is good in the short 
term, but it will make you feel disinterested in everything after a while".  
 

High levels of mental stress in combination with monotonous activities increases the mental 
workload which in turn leads to fatigue and inattentiveness (Richardson, et al., 2015). Fatigue 
is a state of exhaustion, which additionally is caused from too little sleep, which is a common 
state among drivers. This may bring a hazard driving since time pressures due to economic 
demands of getting the load delivered on time may stop drivers from taking necessary 
breaks.  A connection between obesity and fatigue can be drawn, hence obese drivers put 
themselves and others at a higher risk because of the increased likelihood of an accident 
(Wesley, 2016).  
 

Medical literature has greatly explored the issue of truck driver health but similar research in 
the area of business is lesser (Johnson, et al., 2010). The trucking industry should take action 
since drivers’ health and wellness problems may constrain long-term recruiting. In 
combination with the existing driver shortage and the fact that potential employees may not 
want a career with so many risk factors, the trucking industry has large problems to deal with. 
It is important that firms take actions to improve both the mental and physical health of their 
drivers which will make the profession more appealing.  Johnson et al. (2010) conducted a 
study where trucker respondents were asked to identify factors that would improve quality of 
life and the following environmental factors were identified: more time at home, greater 
respect for the trucking profession, spending less time waiting to load and unload, more 
parking availability for their trucks, fewer government rules and regulations as well as 
driving newer trucks (Johnson, et al., 2010). Mentioned factors influence drivers’ satisfaction 
and thus it influences driver retention and turnover rates. Furthermore, another study was 
conducted by Williams et al. (2011) which identified truck driver retention variables 



7 
 

(Williams, et al., 2011). The list contained variables such as: pay, personal safety, time at 
home, workload, equipment, relationship with customers and other drivers as well as loading 
and unloading requirements.    
 

2.1.3 Possibilities Through Highly Automated Driving   
There are predictions that the freight transport volume in the EU will increase around twenty 
percent between 2008 and 2025 (Von Rohland, 2015). Further, it will be trucks that account 
for around 75 percent of all the freight transported by road and reducing the cost for it would 
gain economic growth.  However, rising fuel prices, road tolls and an increasing amount of 
environmental regulations brings a more expensive purchase and operation of trucks. On top 
of this, there is a lot of price pressures due to international competition.   
 

Automated driving could benefit the trucking industry in several ways. Achievements of 
business and technology objectives would gain both the society and the environment, e.g. 
through less accidents and a lower fuel consumption (Von Rohland, 2015).  There are five 
different levels of automation that is classified by the SAE international standard (SAE 
International, 2014). The fourth level of automation differs from the preceding levels since 
the human driver does not need to supervise the system while it takes over the driving. The 
system will have full responsibility for a certain time which enables the driver to engage in 
other activities then the driving tasks. This can bring further benefits for the industry and it 
will inevitably change the job profile of the truck driver.    
 

To start with, modern assistance systems will improve traffic safety by decreasing driver 
stress (Von Rohland, 2015). In turn, a more relaxed driving will positively affect the health of 
the drivers. Automated driving will also enable the driver to change seating position in the 
compartment, no longer being condemned to the same posture for long periods. This freedom 
of movement will further benefit the health of the driver. By the use of electronic media in 
a highly automated truck, it is possible for the driver to conveniently communicate with other 
people while the truck is driving.  This could decrease the risk for accidents since it has been 
found that young drivers do a lot of social networking on the go today (Wesley, 
2016).  Further, interaction with others can decrease boredom that comes from working 
alone.    
 

A More Attractive Profession Through Automation   
Through the use of a highly automated truck, the driver will gain time for other activities than 
truck driving, e.g. office work, periods of relaxation and social interaction.  An increased 
level of social interaction, being able to communicate with family and friends, could reduce 
the negative effect from spending a lot of time away from home (Williams & George, 
2013).  The performance of office work while on the go, could especially gain owner-drivers 
which today work on evenings and weekends (Von Rohland, 2015). Further, a haulier might 
have employees solely doing office work, which instead could be done by the drivers in 
highly automated trucks.  

There are numerous opportunities to save time and make the work less stressful (Von 
Rohland, 2015). The driver can, for example, obtain information about traffic or loading and 
unloading points, arrange meetings for break and make appointments. It will be possible for 
the driver to reserve a parking space in a service area or in a truck stop as well as ordering a 
meal in advance while being on the move, saving a lot of time.  Time-saving activities can 
reduce the stress of the drivers by making the delivery schedules more realistic (Williams & 
George, 2013). Further, by enabling a more effective work through automation, it could be 
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possible to schedule more time at home for long-distance truckers, which is highly 
preferable.     
 

A common perception among truck drivers is that there is no respect for the profession. In an 
empirical study by Williams and George (2013) a respondent says that " I earn double the 
income of my son's school teacher, but I get only half as much respect in society" (Williams 
& George, 2013).     
 

The use of highly automated trucks could upgrade the job profile of the truck drivers and 
increase the perceived importance of their jobs (Von Rohland, 2015).  Instead of being solely 
a driver they can get a new position as a transport manager, doing less monotonous tasks and 
more tasks that were previously handled by office workers. In combination with the fact that 
the new technology can make the truck driving job easier, the professions attractiveness may 
increase, hence solving the shortage of truck drivers. Today, good truck drivers tend to 
choose companies that provide modern vehicles that ensure safety which benefits the choice 
of using highly automated trucks.  The truck and the driver become an intelligent, highly 
capable, and cost-effective team.  
 

Perception of Automated Vehicles 
It is easy for developers of vehicles to find positive outcomes from automation, while it might 
be harder for the potential customers and users to spot the opportunities that the new 
technology would bring. As Henry Ford said, “If I had asked people what they wanted, they 
would have said faster horses” (Andersen, 2013). New more sophisticated technology will be 
developed and implemented even if it is not asked for, however, developers need inputs from 
potential customers to create a product that brings value (Payrea, et al., 2014). An evaluation 
of technology, before having any interaction with it, signifies a priori acceptability. This 
involves perceived usefulness and perceived ease of use, which determine the intention to use 
it. In turn, the intention to use it define the usage behaviour.  

A focus group study that evaluated drivers’ perception of future automated driving was 
conducted by Nåbo et al. (2013) (Nåbo, et al., 2013). 28 persons where developed in four 
groups; one with young people, one with elder people, one with only men and one with only 
women. They were asked to discuss areas as pros and con with automated driving, why it 
should be implemented, trust and how the automated driving might look like. The 
participants where more positive against full automated systems where the driver monitor 
what is happening, rather than system where the driver could do secondary activities. Further, 
they liked the systems that is reality today better then future, more complex, systems. 
However, the perception of the future more complex systems, differed a lot between the 
participants. In general, the participants wanted automated driving in difficult situations for 
safety reasons or while driving long and boring routes.  

Further, around 80-90 percent of the participants found that increased safety, reduced fuel 
consumption and a better traffic flow were a benefit from automation, while 30 percent where 
positive about the possibility to do something else while the vehicle is driving. The greatest 
drawback, which 70 percent of the participants could relate to, was that it is scary to let the 
vehicle take control over the driving. This was closely followed by factors as “boring to 
drive”, technical problems and an increased cost of the vehicle. The highest reasons for using 
automation was to increase comfort and safety while driving. Lastly, the focus group study 
showed that the participants where most positive about a partly automated system where the 
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driver monitor the driving, while they were negative about a fully automated system where 
the driver does other activities.  

There are some factors, which in general, might affect the adoption of automated driving. 
One factor is that people who use driver assistance systems could be considered to have poor 
driver skills (Payrea, et al., 2014). This can lead to a weak intention to use it, even if the 
evaluation of the technology is positive. However, a fully automated system would substitute 
the driver instead of assisting him or her, and depending on the personality traits of the driver, 
it can lead to either rejection or approval.  Further, the level of sensation seeking might affect 
the adoption of automation. Sensation seeking describes the tendency to seek novel and 
complex sensations and experiences as well as the will to take risks for the experience. 
Sensation seekers might be more eager to drive a fully automated car directly when the new 
technology is released in order to experience adventure. On the other hand, delegating the 
driving might lead to less thrill after a while.  

In an article by Payrea et al. (2014) they presented findings from interviews, which revealed 
that people are more positive to delegate the driving outside cities and long journeys (Payrea, 
et al., 2014). Further, the respondents were able to rank some statements between one-seven, 
where seven meant that they agreed the most. The 45 respondents gave the highest rank to 
statements which claimed that they would delegate the driving when they were tired, were 
over the drink driving limit or if they had taken medication that affected the ability to drive. 
They agreed the least with the statement that automated driving would provide more safety 
compared to manual driving.  

2.2 Human-Automation Interaction  
Today, humans rely on numerous automated systems in their every-day life, and as new 
technologies are invented and continuously improved, human dependence on automated 
systems will continue to cultivate (Hoff & Bashir, 2015).  Parasuraman and Riley (1997) 
define automation as "the execution of a function by a machine (e.g., computer) that was 
previously carried out by a human" (Parasuraman & Riley, 1997). A human-automation 
system is formed when a human interacts with an automated system (Patterson, 2017). There 
are different levels of human-automation interaction, going from zero to fully automated 
functions (Chialastri, 2012).  The different levels are the following:  
 

1. The human operator performs all tasks   
2. A computer suggests ways of performing a task   
3. A computer selects one way to perform a task   
4. A computer selects one way to perform a task and executes it if the operator 
approves   
5. A computer selects one way to perform a task and executes it automatically, after 
giving the operator a limited time to veto   
6. A computer selects one way to perform a task, executes it automatically and then 
inform the operator   
7. A computer selects one way to perform a task, executes it automatically and then 
inform the operator if its asked for   
8. A computer selects one way to perform a task, executes it automatically and ignore 
the human operator   
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A highly automated truck corresponding to level four on SAE's scale, would involve level six 
to eight on the list above, while the truck is responsible for the driving.    
 
The collaboration between human and automation does bring some challenges in the area of 
human factors, one of such is the so-called generation effect; the operator struggles to 
remember actions since the operator in question is not involved in the decision-making 
process (Endsley & Kiris, 1995) (Hoff & Bashir, 2015) (Reilhac, et al., 2016, p. 74). 
Engineers tend to automate everything that is technically possible, leaving the rest to the user 
(Norman, 2015).  
 
2.2.1 Human Factor Issues in an Automated Environment   

Numerous studies have been conducted on human behaviour in an automated system; 
findings are that the human is incapable of rapidly intervening after a long period of 
monotonous vigilance (Norman, 2015).  This particular state of the operator is often referred 
to in literature as "out-of-the-loop" (Endsley & Kiris, 1995). The more and better automation, 
the more the operator is believed to be out-of-the-loop (Norman, 2015).   Norman (1989) 
argues that automation is most dangerous when it is mostly there since the operators become 
complacent, over-trusting the machine to do its job, and are hence not prepared if the system 
fails (Norman, 1989). Complacency and vigilance in an automated environment are believed 
to be reasons for situation awareness decrement and deterioration of manual skills (Endsley 
& Kiris, 1995). Endsley (1988) defines situation awareness as "the perception of elements in 
the environment within a volume of time and space, the comprehension of their meaning, and 
the projection of their status in the near future" (Endsley, 1988). In the event of system 
failure, research shows that any operator in an automated system will struggle to get back into 
the loop, regain situation awareness and make a decision of how to take action (Norman, 
1989). The ability to gain a high level of situation awareness fast differs between persons and 
research has shown that intuitive judgements can be trained if the environment is 
appropriately designed (Patterson, 2017). Human reasoning and decision-making is actually 
not based on rational choice theory but rather intuitive pattern recognition, unrelated to 
working memory. This intuitive cognition process works fast with generating fairly 
automated responses which are needful if a situation arises where the operator has to get back 
into the loop fast. By comparison, an analytical cognition process has limited capacity and 
generates responses in a slow rate as it involves conscious deliberation and hypothetical 
thinking.   
  

Another human factor issue is deterioration of skills which is cited to be a negative 
consequence of monitoring in an automated mode (Endsley & Kiris, 1995). Despite initial 
training, manual skills are found to decrement if not exercised regularly.  For example, 
Casner at al. (2014) investigated the ability of airline pilots to sustain their cognitive skills, 
such as navigation and troubleshooting, in their highly automated work environment (Casner, 
et al., 2014). They found that these cognitive skills were quick to decrement due to lack of 
practice. Another concern for all occupations working with automated environments is that 
humans who learn to work merely in an automated mode might never acquire the appropriate 
manual skills due to complete lack of practice.  
 

Decreased situation awareness and diminished ability to detect system problems for operators 
of automated systems are also believed to depend on the operator's shift from active 
information processor to passive information recipient as well as the changed nature of 
feedback regarding the system status (Endsley & Kiris, 1995).  Active information processing 
is superior to passive information processing, implying that information is less attainable in 
active working memory during passive situations, causing the operator to have a longer 
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reaction time and decision-making process. In order for the operator to be updated on the 
status of the automated system and hence be able to predict and detect the need for manual 
intervention in order to avoid accidents, adequate feedback regarding system status should be 
disclosed to the operator.  Norman (1989) claims that system designers believe that 
information regarding system status is irrelevant for automated features whereas Dzindolet et 
al. (2003) claims that a transparent system with appropriate feedback displays can reduce the 
risk of misuse and disuse of automated systems (Norman, 1989) (Dzindolet, et al., 2003).    

   

2.2.2 Human-Automation Attitude and Trust   
Adoption of new technologies is vital for companies to stay competitive. However, if the 
employees are reluctant to use the technology or if they misuse it, companies miss-out on the 
potential benefits the new technology brings and might decrease in productivity level as well 
as their competitive advantage (Quazi & Talukder, 2015). E.g. if a haulier invests in an 
automated truck and the driver is reluctant to use it, the investment would be in vain as they 
would not use the product's full potential. Hence, employee acceptance and attitude towards 
the new innovation is crucial for companies' competitiveness. Payrea et al. (2014) defines 
attitude as “a psychological tendency that is expressed by evaluating a particular entity with 
some degree of favour or disfavour” (Payrea, et al., 2014). 

In order for a new technology to be accepted, it should preferably be competence enhancing 
for the employees (Boutellier & Heinzen, 2014, p. 53). Employees and employers will be 
reluctant to adopt a new technology if it means they have invested in training and machines in 
vain. Additionally, some employees find it hard to accept that younger employees are better 
prepared, even though they have not invested time in building up competencies.  

Other factors that can influence the attitude an operator have towards a new technology are; 
age, educational background, and training (Lerouge, et al., 2005). Research has shown that 
younger people tend to accept innovative technology whereas older people find it harder 
since they are believed to experience a higher level of anxiety in the interaction with a new 
technology. Analogously to age, educational training plays an important role in the attitude 
towards a new technology. Research implies that a high educational level can have a positive 
influence on the operator's attitude, perhaps because of the ability to quickly understand the 
technology due to sophisticated cognitive structures (Porter & Donthu, 2006). Early adopters 
of new technologies tend to have a higher level of education. Further, an operator with low 
educational level tend to be more sceptical and take longer time to accept the technology and 
express more computer anxiety, possibly because they feel they have insufficient knowledge. 
However, in a study made by Quazi and Talukder in 2015, educational level and acceptance 
of the new technology was strongly positively linked whereas educational level was not 
linked at all with the acceptance behaviour of an innovation (Quazi & Talukder, 2015). Quazi 
and Talukder (2015) further claim that the utmost influential factor for attitude towards a new 
technology is training, which refer to the training the employees are provided with in the 
organization regarding the new system. Training enhances the employees’ knowledge and 
expertise as well as decreases anxiety, which in turn will lead to a more favourable attitude 
towards using it (Igbaria, et al., 1996) (Jasperson, et al., 2005). Training is vital in order for 
employees to properly use the innovation and hence utilize its full potential.  

Another factor for adopting a new technology is trust, which is a critical factor if whether a 
human is willing to rely on an automated system or not. Trust is very much based on 
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emotions and cognition, where emotions play a significant role (Hoff & Bashir, 2015). 
Variations in the complexity of the automated system, the possibilities to compare manual 
and automated performance, the degree of freedom of the operator as well as the novelty of 
the situation are also strong influences on trust and reliance in automated systems. Research 
by Dzindolet et al. (2003) shows that humans tend to have faith in novel technologies and 
most commonly assume that machines are perfect until proven otherwise (Dzindolet, et al., 
2003). After a while of usage, dependability and predictability will replace faith, which may 
alter the human-automation trust. An operator can develop trust from positive experiences 
over time and trust in a new technology is often acquired by continuous testing (Underwood, 
et al., 2016, p. 97) (Wagner & Koopman, 2015). Even though a human's trust in technology 
differs from interpersonal, Muir (1987) claims that similarities between the two exist; trust is 
acquired when the other part is repeatedly reliable and honest whereas trust is lost if the 
person in question is being let down or betrayed (Muir, 1987). Parasuraman and Riley (1997) 
argues that the similarities can be explained by the trust humans develop for the designers of 
the technological system (Parasuraman & Riley, 1997).    
 

Human trust in an automated system is influenced by several different factors, which can be 
categorized into three main areas according to a study made by Hoff and Bashir (2015); the 
human operator’s trusting propensities, the environment and the human operator’s perception 
of the automated system (Hoff & Bashir, 2015). Another study made by Marsh and Dibben 
(2003) reached a similar conclusion and found that human-automation trust can be broken 
down into dispositional trust, situational trust and learned trust (Marsh & Dibben, 
2003). They describe dispositional trust as a person's propensity to trust automation whereas 
situational trust is described to be influenced on the specific context of the human-automation 
interaction. They define the final variable, learned trust, to be based operator's previous 
experiences with automation. 
 

Dispositional Trust   
Dispositional trust is relatively steady over time as it is not influenced by a specific situation, 
but rather on the traits of the operator (Marsh & Dibben, 2003). Variables such as culture, 
age, gender, and personality form the dispositional trust in automated systems. In general, 
trust has proven to differ a lot between different cultures, countries, religions, cohorts etc. 
However, there is a lack of how trust in automation specifically varies among different 
cultures. The personality is also a variable of importance in human-automation trust; an 
extravert, emotionally stable and intuitive person is more likely to trust an automated system 
compared to a person with an introvert, emotionally unstable and sensing personality (Hoff & 
Bashir, 2015).  
 

Situational Trust  

Situational trust can be influenced by variations of internal or external character (Marsh & 
Dibben, 2003). The internal variations are influenced by context-dependent fluctuations in 
the operator's mental state whereas the external variations depend on the surrounding 
environment. Internal variations of situational trust vary from dispositional trust as it is more 
of a temporary nature. Examples of factors that influence internal variations are; self-
confidence, subject matter expertise, mood, and attentional capacity. Self-confidence is 
considered a signifying factor. Vries et al. (2003) studied the link between self-confidence 
and trust and concluded that low self-confidence along with high trust in automation tend to 
yield more frequent use of automated systems and vice versa (de Vries, et al., 2003). They 
also claim that humans lean towards manual control if trust and self-confidence are equal. 
Understanding and insight in the work domain generally leads to less reliance on an 
automated system compared to inexperience, which accordingly leads to a more frequent use 
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of automated aids (Hoff & Bashir, 2015). Experience of the work domain is normally 
coincided with high self-confidence towards the task, which is correspondent with the notion 
that high self-confidence yields less reliance on automation. Affect can also influence 
situational trust; Stokes et. al (2010) investigated the relation between affect and trust and 
found that operators had higher initial trust in automation when they were in a positive mood 
(Stokes, et al., 2010). A final internal factor that affects the situational trust is the attentional 
capacity of the operator; the attentional capacity can vary with shifts in e.g. workload, 
motivation, sleep loss and boredom (Hoff & Bashir, 2015). Reichenbach et al. 
(2011) researched the relation of sleep loss and automation usage (Reichenbach, et al., 2011). 
Their research shows that sleep-deprived operators tend to monitor the system very closely, 
arguably to compensate for their temporary reduced working capacity, but then perform 
worse in case of automation failure and intervention with manual control. External variations 
of situational trust are influenced by factors in the surrounding environment, such as system 
complexity, system type, the operator's workload etc (Marsh & Dibben, 2003). The 
environment and the setting of the automated system reveal risks and benefits, which are 
critical factors for potential trust formation.  
  

Numerous research on risk and benefits versus reliance on automation show that there is a 
positive relation between low risk and high reliance on automation (Hoff & Bashir, 2015). 
Analogously, operators tend to rely less on automation during high-risk conditions, however, 
if there are great potential benefits with the automation, the reverse effect can occur. A 
greater reliance on automation can be achieved if the operator has some decisional freedom in 
when and how to use automation. Further on, reliance can also be attained if the system 
displays how it reduces the workload of the operator. Workload is another factor that affects 
situational trust as it indicates how much time and cognition that can be allocated to different 
work tasks, such as monitoring an automated system. Social influences, such as co-workers 
and the culture at a workplace can also influence the human-automation trust (Workman, 
2005). In most situations, the social influences weigh more than the individual perception or 
attitude, especially if the organization has a collectivistic culture. How a task is framed or 
presented can also influence trust formation (Bisantz & Seong, 2001). Empirical research has 
shown that humans tend to have less trust in automation if presented as unreliable. 
 

Learned Trust   
The third and final element of human-automation trust according to Marsh and Dibben 
(2003) is learned trust (Marsh & Dibben, 2003). Learned trust is based on the automated 
system performance and can be broken down into two layers, namely initial and dynamic 
trust. Dynamic learned trust is the sole variable that alters trust during the human-automation 
interaction, all other variables influence the operator prior to the interaction. Initial learned 
trust is based on the operator’s pre-existing knowledge alongside with the operator’s 
perception of the system’s performance. Experience with automation usually raises the 
operator’s knowledge about the automation processes and systems and tends to yield higher 
reliance and trust. However, if the past experience involved an automated system that made 
the work unproductive, the operator is likely to have less trust in future automated systems 
(Bailey & Scerbo, 2007). A technology portrayed as reliable and effective is also more likely 
to yield higher trust and reliance than a completely unknown technology (Hoff & Bashir, 
2015).  An automated system proven to be consistent and predictable is also proven to raise 
the trust and reliance of the operator (Merritt & Ilgen, 2008). Expectations and standpoints of 
the operator prior to interaction have proven to influence the usage, which can alter the 
performance of the system and hence have an impact in the trust formation (Hoff & Bashir, 
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2015). Thus, reliance in automation is interdependent by the usage of the operator and the 
performance of the system.   
  

There is also an aspect of over-trusting or under-trusting an automated system. Accidents can 
occur if an operator is misusing a system by misjudging its capacity (Parasuraman & Riley, 
1997). Operators tend to over-trust automated systems, leading to complacency problems and 
lack of vigilance (Endsley & Kiris, 1995). If operators not properly understand how the 
performance of the automated system varies in different situations, they tend to misuse the 
automation, which can lead to accidents. Research has shown that training the operator in the 
actual ability of the automated system in different situations can reduce complacency (Hoff & 
Bashir, 2015). In order for an automated system to be safe and productive for humans to 
interact with, the right level of trust must be met. However, as aforementioned, there are 
many different factors that influence trust, not to mention the situational trust, which varies 
from interaction to interaction, making the trust formation a dynamic process that alters over 
time. Thus, reaching the appropriate level of trust is a difficult task.  
  

2.3 Human Labour in an Automated Society  
The society is getting more and more automated leading to worries about the future need for 
human labour as so many times before. Looking back at the history it can be seen that 
"technology eliminates jobs, not work" (Autor, 2015). However, there is no guarantee that the 
trend will be the same in the future, especially when considering the emergence of highly 
improved computer power, artificial intelligence, and robotics, which can replace human 
labour on a level that earlier was impossible. Regardless of what is true for the future, there is 
a high level of automation anxiety today.  

 
2.3.1 Human versus Machines   

Automation complement many times human labour, an example of that is the implementation 
of Automatic Teller Machines, ATM's (Autor, 2015). One might have assumed that the teller 
machines would have eliminated the bank tellers but instead the bank teller employment rose. 
The amount of bank tellers per branch fell but thanks to ATM's the cost of bank branches was 
reduced, hence leading to an increasing number of urban bank branches. Further, the bank 
tellers could become more involved in relationship banking since the cash-handling tasks 
decreased significantly. In this example, the automation led to an increase of employment but 
that is not always the case of a technological change. There are three main factors that can 
decrease or increase its impact. A worker a more likely to benefit from automation if its work 
tasks are complemented rather than substituted by automation. Going back to the example 
with the bank teller and the ATM's, the conclusion can be drawn that a bank teller with great 
ability to tally currency, but poor ability of personal banking was negatively affected by 
ATM's since their primary task was fully substituted. Bank tellers with the ability to work 
with personal banking was in turn benefited from ATM's since automation only 
complemented their tasks. Human and machine are good complements to each other; humans 
are good at pattern recognition and dealing with unexpected things whilst computers are good 
at complex or repetitive operations and can work inexhaustible with very precise 
work (Norman, 2015). Hence, there are several benefits that can arise from human-
automation systems, such as workload reduction, efficiency, productivity, and safety 
(Hancock, et al., 2013). Further on, by minimizing the operator's high mental workload by the 
means of a machine taking over the routine tasks, the risk for human error can be 
substantially reduced (Parasuraman & Riley, 1997). 
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To understand the role of technology it is important to evaluate what computers can do and 
how they change what workers do. Computers follows procedures created by programmers. 
At first, a programmer needs to understand the steps that are required to perform a task and 
then, secondly, write a program that cause the computer to perform the steps (Autor, 2015). 
Hence, programmers do not need to worry about an increasing level of automation. The 
increasing abilities of writing programs in combination with a decreasing price of computer 
power leads to substitution of relatively expensive human labour. In history codifiable tasks 
has been labelled as "routine tasks" which are middle-skilled cognitive and manual activities 
that can be automated successfully (Frey & Osborne, 2017). However, algorithms for big data 
are about to handle pattern recognition, hence being able to substitute labour that perform 
non-routine tasks.  
 

2.3.2 The Effect on Different Occupations by Automation  
In the book "The second machine age", Brynjolfsson and McAfee (2014) claim that the 
technological progress is going to leave some people behind (Brynjolfsson & McAfee, 2014, 
p. 11). Further, it is written that there has never been a better time to be a worker with special 
skills or the right education since this people can use technology to create and capture value. 
In turn, it has never been a more worse time to be a worker with only ordinary skills and 
abilities to offer. According to an estimate done by Frey and Osborne (2017), 47% of the total 
US employment are in the risk to be substituted by automation in the future (Frey & Osborne, 
2017). They claim that workers in transportation and logistics occupations as well as office 
an administrative support workers and productions workers are likely to be substituted by 
automation. Automated vehicles are already developed or under development, and with the 
decreasing cost of sensors it will be even more cost-effective in the near future. 
Computerization of office and administrative data can be predicted through the development 
of algorithms for big data. Furthermore, automation of production tasks has been the trend for 
many years, and since industrial robots are getting more and more advanced it will be 
possible for them to perform an even wider scope of non-routine tasks.    
 

What is known for sure is that technology alter what types of jobs that are available and the 
payment of them, which might lead to a polarization of the labour market and the wages 
(Autor & Dorn, 2013). There is a rapid employment growth in both high-and low-skilled jobs 
while the employment for "middle-skills" has decreased (Autor, 2015). The high-skilled jobs 
with many abstract tasks benefit from automation since it works as a complement, while low-
skilled jobs are minimally reliant on data processing, hence leading to a low risk for 
substitution by automation.  Even though there is a high level of automation anxiety today 
there are several situations where human labour really benefits from computerisation of their 
tasks (Hoff & Bashir, 2015). A great advantage is that machines instead of people can be 
used in different hazardous environments which might save lives.  
 

2.4 Transportation Industries Affected by Automation  
This section focuses on how automation has affected the aerospace as well as train industry 
and in particular how it has affected the role of the pilot and train driver.  
 

2.4.1 Aerospace Industry   
Automation was first introduced in in the 1930's where a mechanical autopilot was designed 
to keep the aircraft flying straight, followed by several other functions that could assist the 
pilots in performing skill-based activities (Sengupta, et al., 2016). The second generation of 
automation was introduced in 1960's with the purpose to reduce pilot workload and to 
decrease repetitive and routine tasks. This involved electric aides that enabled concepts like 
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auto throttle, autopilot, flight director and fly-by-wire. Catering these needs worked well, and 
thanks to technical development leading to a more sophisticated and intelligent automation, it 
also enabled better safety, reliability, maintainability as well as better confidence among 
operators, manufactures and travellers. The third generation of automation, which is the 
generation of today, has enabled a fully automated flight where even complex operations, like 
landing, are performed without the pilot’s interventions. With the low degree of human 
intervention necessary in the cockpit, air travel has become the safest mode of transportation.  
 

Elimination of human error and economic aspects has been the two main reasons for adoption 
of onboard automation (Chialastri, 2012). Manufacturers strive to make aeroplanes that are 
safer, reliable, and economical to operate, to stay competitive in the aviation world hence 
making automation the focal point. Automation creates a more economical airplane in several 
ways. One way is reducing the fuel consumption. According to the International Air 
Transport Association, IATA, one percent reduction in fuel consumption means a yearly 
saving of 100.000.000 dollars for IATA carriers of a particular state (ICAO, 1988). The 
maintenance cost has been reduced thanks to the glass cockpit (Chialastri, 2012). Earlier, 
every instrument had its own box and spare part in the hangar, and malfunctions were fixed 
by personnel on the ground by replacing a certain apparatus.  This required new components 
for every instrument whenever a malfunction was reported. The class cockpit concept means 
that a single computer gives input to several displays or instruments, which enables to only 
change the computer when an instrument is malfunctioning.  Automation has also reduced the 
selection and training costs. Basic skills are no longer needed to be verified in the beginning 
of a pilot's career and current industrial philosophy is that almost everyone would be able to 
fly an airliner safely. This gives a lot of lection advantages. Further, standardization of 
cockpit displays lowers the training costs since pilots can switch from one plane to another 
with fewer needed lessons.  
 

Automation has also increased the operational flexibility since a pilot, operating with no aids 
at all, is limited in many ways (Chialastri, 2012). Humans physiological limits would restrict 
the level of altitude, physical power would reduce the allowed speed of traveling and it would 
not be possible to fly in bad weather conditions due to low visibility. A higher altitude leads 
to less fuel consumption while a higher speed leads to a faster reach of the destination and 
thereby more flights per day.  
 
The New Role of the Pilot   
As automation has reduced the operational costs it has also changed the pilot's role in the 
cockpit. The pilot has gone from flying the aeroplane to be a supervisor and a decision maker, 
trained to use automation as much as possible and only intervene when it is necessary 
(Sengupta, et al., 2016). Most pilot see themselves as system managers of a complex system 
with the primary task to make good decisions (Wesley, 2016). Crew coordination, mutual 
cross-checking and operational discipline is of high importance today (Sengupta, et al., 
2016).  
 

It can be difficult for pilots to understand the nuances of sophisticated automated systems, 
which has made human factors engineering extremely important. The industry is designing 
automated systems that does not require the pilot to intervene, however it relies on the pilot to 
monitor the functioning of the system and to take over control when the situation calls for it 
(Sengupta, et al., 2016). Deficiencies in the training of the flight crew, over reliance or lack 
of understanding of the automated system has actually been the reason of many of the recent 
accidents. The interaction between humans and automation should be taken into account 
when designing the cockpit, hence creating a safer automation (Karvonen, et al., 2011). One 
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might say that human operators in aviation are both pilots and air traffic controllers since they 
need to have a good situational awareness of what the automation are doing as well as why. 
After all, pilots have the final responsibility even if the automation has created a dangerous 
situation.  
 

Pilots Attitude towards Automation   
In a study conducted by Weyer (2016), several pilots answered a survey with questions about 
automation (Weyer, 2016). From the analysis of the study they came to a conclusion that 
pilot's attitudes towards automation generally are positive and that they see themselves as 
managers of a complex system rather than "button pushers" who react to the system 
passively. Further, most pilots answering the survey understood the modes of automated 
systems, while mode confusion was an issue for around 18 percent.  The system 
understanding was negatively correlated with age which meaning that the younger pilots 
found it easier to understand the system. This is confirmed by Sengupta et al. (2016) that 
came to the conclusion that younger pilots have a more adaptive and receptive relation to 
automation (Sengupta, et al., 2016). System understanding was also negatively correlated 
with experience, showing that the more time pilots spent with advanced flight deck 
automation, the less was their understanding.  
 
 

Human Factor Issues in Automated Airplanes   
The number of tasks performed by computers has constantly increased since automation was 
introduced into the flight deck. Even though it has enhanced efficiency, productivity, and 
safety, it has also led to some human factors issues and consequently some new challenges 
for the pilots. Naidoo (2010) writes about the top ten issues that affect flight crews of modern 
airlines (Naidoo, 2010). These are:  
 
 

1. Understanding of the automation     

2. Situational awareness   

3. Complacency   

4. Automation design   

5. Training 

6. Inappropriate usage   

7. Complexity   

8. Surprise events   

9. Dissemination of information   

10. Reduced flying skills   

Highly sophisticated and complex automated systems can make it difficult for the pilots to 
understand the interaction well enough to ensure safety of the aircraft (Creaser & Fitch, 2015, 
pp. 81-89). Further, reduced situational awareness is an issue since the system's reaction to 
the pilots’ inputs, or other factors, is not apparent directly. It is also common that pilots focus 
on other tasks or have task-unrelated conversations while monitoring the system, hence 
further reducing the situation awareness. Complacency is a problem since pilots easily get 
over confident on the abilities of the automated system (Naidoo, 2010). Accidents in the 
recent years have mainly occurred because of errors resulting from over reliance or 
insufficient understanding of the automation.  
 
The lack of training might lead to inappropriate usage, meaning that the pilots use automation 
in situations where they should not (Naidoo, 2010). A well-known motto in aviation is that 
automation takes over the easy parts but gives up when the situation gets difficult (Norman, 
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2015, pp. 73-79). Hence, pilots need to be trained to take corrective action if the system fails. 
Highly trained pilots are a key point to reduce automation error.  
 

Automation might behave in unintended manner, called surprise events, which can perplex 
the pilots (Chialastri, 2012). There are different levels of situation surprises. Some situations 
are unexpected but remain within the realm of the pilot's knowledge, hence being a 
manageable situation. Worse are fundamental surprises, which are new situations, not being 
exampled before during training.  When experiencing a fundamental surprise, it is difficult 
for the pilots to know what to do. They miss a cognitive map of the given situation which 
might lead to danger. Lastly, automation can lead to reduced flying skills of the pilots. 
Constant usage of automation can decrease the pilots’ manual flying skills which might be a 
problem if the automation dysfunction (Naidoo, 2010).  
 

In the beginning of aviation, human performance was negatively affected by "under-
redundancy" leading to fatigue, distraction, high workload, and stress (Weyer, 2016). 
However, today "over-redundancy" might have become a problem. The aeroplanes become 
more and more reliable and fail safe, but the human propensity to commit errors has remained 
the same. The rates of accidents have decreased during the last decades, however, there is a 
still a risk for system failure present which might increase in the future because of growing 
air traffic and an even higher reliance of automation. 
 

2.4.2 Train Industry   
Today, more and more trains and metros are being replaced by automated 
alternatives. Numerous benefits are proven to stem from automation of trains and metros. 
Higher frequency of trains can be achieved and still yield a higher safety standard due to the 
reduction or removal of human errors (Karvonen, et al., 2011). Trains can be programmed to 
drive with minimized fuel consumption and deliberate speed accelerations, leading to less 
wear of mechanical parts and improved passenger comfort (Powell, et al., 2016). Further on, 
the train cockpit can be removed, and more passenger space can be obtained.  

   

There are three different levels of train and metro automation, identified by Georgescu 
(2006); semiautomatic train operation (STO), driverless train operation (DTO) and 
unattended train operation (UTO) (Georgescu, 2006). In semiautomatic train operation, a 
driver is needed in the train cockpit in contrast to driverless train operation where a 
driver only is required to be onboard on the train whereas no driver at all 
is required in unattended train operation. Powell et al. (2016) stipulated five different levels 
of train automation, reaching from GoA0 to GoA4, see Table 1 below (Powell, et al., 
2016). The train driver of a non-automated train, GoA0, has four main tasks identified 
by Karvonen et.al (2011); operating the train, taking care of the passengers, observing events 
outside of the train and acting in exceptional situations (Karvonen, et al., 2011). At GoA1, the 
driver still operates in the driver's cockpit, however, he or she does not drive the train 
between stations. The driver's two main tasks are to initiate departure from 
station and to monitor the track during transport between stations. At GoA3, there is no driver 
in the train cockpit. The operating staff is instead located inside the train, being able to assist 
in case of unexpected events. On-board staff can also check tickets and answer passenger 
questions as well as increase the safety atmosphere by their presence. At GoA4, there is no 
need for staff onboard the trains. These trains are equipped with sensors and other 
technological systems to detect and manage obstacles and difficult situations. However, many 
GoA4 trains have staff onboard, but unlike GoA3, they do not need to intervene in train 
operation leading to easier recruitment of staff and less rostering constraints as well as higher 
flexibility towards trade unions.  
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Unattended trains are currently operating in e.g. Copenhagen, Nuremberg, and Paris (Powell, 
et al., 2016). The construction of Paris line 1 has proven that jobs don’t have to disappear due 
to automation, but rather change to the better, i.e. less routine tasks and less workload 
(Rongfang, 2017). Some of these drivers were promoted to managers of line 1 whereas other 
drivers were relocated to other lines.    

   
Table 1. Different types of train automation. 

Grade of 
automation 

Type of train 
operation 

Setting train in 
motion and 

stopping train 

Door 
closure 

Operating in 
event of 

disruption 
Example 

GoA0 Driver without 
ATP* Driver Driver Driver On-street trams 

GoA1 Driver with 
ATP Driver Driver Driver Tyne and Wear Metro 

GoA2 
ATP and 

ATO** with 
driver 

Automatic Driver Driver Paris Metro Line 3 

GoA3 DTO Automatic Train 
attendant Train attendant Docklands Light 

Railway 

GoA4 UTO Automatic Automatic Automatic Dubai Metro 

 
*ATP Automatic Train Protection,  
**ATO Automatic Train Operation   
   
 
Challenges and opportunities in automating the driver’s role    
Automation will naturally alter the driver's role and profoundly change his or her core work 
tasks. The driver will have to learn new skills and gain insight into the new system. New 
uncertainty factors will arise, and subsequently new approaches must be learned to handle 
these situations. An increasing number of technical components will naturally result in a 
more complex system, leading to more complex situations if problems occur. Since 
automated trains has proven to yield higher frequency of trains and thus higher capacity of 
the system, the system is also more vulnerable to disruption and accidents (Karvonen, et al., 
2011). Drivers are currently fixing common small technical issues on-site, such as emergency 
handle pulling and door closure failure. An automated system struggles with these simple 
technical issues and it takes time to fix these simple issues if help must come 
from elsewhere.  
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3. METHODOLOGY 
This chapter describes the research design of the study as well as the methods that were used 
to address the research questions.  Further, it describes how the data in the empirical study 
was collected and later analysed to get insights.  

3.1 Research Design   
The objective of the study was to generate new knowledge which can be used for future 
product development. The study had an inductive approach which means that new theory was 
generated from an empirical study (Collis & Hussey, 2014, pp. 1-8). The research is 
classified as basic, with the aim to make contribution to knowledge rather than solving a 
specific problem. However, the knowledge may contribute to solutions of future problems.  

An interpretivist approach will be used which is characterized by research with small samples 
as well as that knowledge comes from subjective evidence from participants (Collis & 
Hussey, 2014, pp. 45-46). Thus, there are multiple realities which will generate theories used 
for understanding. The study will be conducted by using primary and secondary data. The 
latter will be gathered through a literature study, searching relevant information for the 
subject which can guide the research. The search for secondary data will be limited to data 
bases such as google scholar, KTHB and ScienceDirect, to ensure quality of the data. 
However, few exceptions will be done when necessary, e.g. by getting information from 
Scania's own website.   

Keywords that were used while searching for relevant literature were; Driverless vehicles, 
Truck driver, Highly automated vehicles, Human factors, Future truck, Role of the pilot, Role 
of the train driver, Automated transit systems, Automated aviation, Employment trends.     

3.2 Data Collection Methods  
When using an interpretivist methodology, it is common to collect qualitative data. 
Qualitative data are often transient as well as understood only within topic, which generates 
findings with a high degree of validity (Collis & Hussey, 2014, p. 130). This study will make 
use of two different methods while collecting qualitative data; semi-structured interviews and 
the use of a focus group. These methods are applicable to find out what the respondents do, 
think, or feel as well as to understand their opinions and attitudes. The semi-structured 
interview is signified by that some questions are prepared, while other questions will come up 
during the interview (Collis & Hussey, 2014, pp. 133-144). The use of a focus group enables 
a discussion between stakeholders which could generate more insights than interviewing each 
participant separately. However, participants might be afraid of telling their opinion among 
others. Thus, a mix of the methods will arguably yield the best results.  

While qualitative data has a high degree of validity, the quantitative data is more reliable 
(Abbott & McKinney, 2013). Since both are important to access, a survey was conducted as a 
completion in the end of the data collection. Hence, the qualitative data was used as a basis 
for the creation of the survey. The use of qualitative data and quantitative data is normally 
related to different paradigms, which means that the study will have a sequential mixed 
methods design (Collis & Hussey, 2014, pp. 71-72).  At first the topic was explored 
qualitatively, and then, based on the findings, a quantitative study was conducted to 



21 
 

generalize the qualitative findings. Further, the study included data triangulation since data is 
collected at different times from different sources. This provided a richer insight in the 
research problem.   

3.2.1 Qualitative Data Collection 
The empirical research started with the conduction of interviews with ten hauliers, five 
drivers and two pilots, as well as a focus group session with six drivers, to get valuable 
information from three different perspectives. Interview guides were made in order to have a 
clear design of the interviews. However, the design was only a guideline meaning that it was 
possible to ask other questions than written, as well as asking them in another order. Three 
different interview guides were made, one for hauliers, one for drivers and one for pilots. The 
interview guide that was made for the hauliers contained questions about three areas; the 
business today, the role of their drivers and possible future business with 
highly automated trucks.  These areas were discussed in above written order, to be able to use 
valuable information about today while later asking about their future business. The interview 
guide that was created for the truck drivers contained three areas as well; their work tasks, 
positive and negative factors with their job and their attitude and perception of driving a 
highly automated truck. Here as well, the areas were mentioned in an order which made it 
possible to use information about today's situation for the later discussion about the future. 
The interview guide for the pilots contained questions about their work tasks, perception of 
their role as a pilot and their interaction with an automated system, to be able to draw 
parallels with the future truck driving profession. All interviews were conducted in Swedish 
and the templates of the interview guides can be found in Appendix A. 
 
Contact with Respondents  
There are some rules at Scania regarding how to contact possible customers and in most of 
the cases one must ask a certain department for permission before contacting the person. 
However, being students made it a bit easier since Scania doesn't have to account for 
everything that students say or do since they are not employed and are not educated in the 
values and norms of the company. As a first step, different employees at Scania were 
consulted in order to get contact information of different road carriers, preferably both large 
and small ones to reach a wide range of hauliers. After getting a list with several contacts, 
they were contacted by phone and asked for an interview. Most of the contacts said yes, 
making it possible to schedule a time and date for the interviews. In cases they wanted it, the 
interview questions were emailed before the interview so that they were prepared for the 
questions. The size of the road carriers differed, where some were quite large with around 
150 trucks and others were small family business or even self-employees with only one 
truck. Four of the interviewed hauliers ran a small business, with one to five trucks while the 
remaining six of them ran a large business with more than 30 trucks. The broad range of sizes 
was seen as good for the study. Three road carriers gave permission to interview their drivers, 
which resulted in interview with five truck drivers from three different road carriers as well 
as a focus group with six truck drivers from one road carrier. Two pilots, which 
were acquainted with the writers, were interviewed through phone and email 
respectively. One works for Norwegian and one for SAS.  
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Execution of Interviews and Focus Group Section  
While performing the interviews it was explained that by working in a highly automated 
truck it would be possible to activate an automated mode, making the truck take over the 
driving. Hence the drivers could focus on other activities without the need to monitor the 
system. Further, the drivers wouldn’t need to be belted while performing these activities.   

Since many of the interviewed hauliers were situated far from Stockholm, several interviews 
had to be conducted over phone. Only three of ten interviews were possible to conduct by 
meeting up, where one was made by sitting in the passenger seat in a truck during an 
operation. However, none of the interviews with the truck drivers were made over phone. 
Two of the interviews were conducted when the drivers had a break at the road carrier and 
one of these two interviews was conducted with two drivers answering the questions together. 
The two other interviews were conducted in the interviewees' trucks while they were 
working. The interviewer went with one truck driver to Jönköping and with another truck 
driver back to Stockholm again.  The interviews with the hauliers took between 45 minutes to 
1,5 hours, depending on the length of the answers, while the interviews with the truck drivers 
were shorter in general. The questions were fewer and the answers were shorter and therefore 
it only took around 30 minutes to perform them. Only one of all interviewees was a woman, 
and she was a road carrier of a family business. All interviews were recorded in order to 
remember exactly what was said and to perform a better analyse of the data. Afterwards they 
were transcribed.   

For the focus group session, it was only possible to get 30-40 minutes of the drivers' time 
without paying for it. The interview questions made for drivers were asked to trigger a 
discussion between the participants. The focus group consisted of five men and one woman, 
where two of them were together. One man was not active in the discussion while another 
man took the leader role and talked more than the others.   

3.2.2 Quantitative Data Collection  
The survey was made for today’s truck drivers within long haulage and was based on insights 
from the interviews in order to further confirm them, or contradict them, by reaching a 
greater number of respondents. It consisted of ten questions, where two were open end 
questions, five were multiple-choice questions and three were statements to rank. The 
questions focused on today’s situation as well as their perception of working in a highly 
automated truck and the activities possible to perform. The survey was published on Scania's 
Facebook page in order to reach as many respondents as possible. The design of the survey 
can be found in Appendix B.   
 
3.3 Data Analysis Methods   
The qualitative data, collected from semi-structured interviews and a focus group, was 
analysed analogously to grounded theory. Grounded theory is a systematic method of making 
a theoretical analysis of qualitative data (Gubrium, et al., 2012, p. 347). It generates a 
conceptual understanding of the collected data. The analytical process made use of coding 
strategies where the qualitative data is broken down into different units of meaning which, 
after being labelled, generates concepts (Goulding, 2002, pp. 74-75). The concepts are then 
clustered into descriptive categories and these will, after further analytical steps, form 
categories with a higher order or one core category.  
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The survey was analysed by compiling the data and presenting an overview of the sample. 
Background data, such as age, combined with answers of closed end questions were 
transformed into categorical data with quantitative measures (Dahmström, 2011, pp. 29-30). 
Subsequently, the entire data set was analysed with regards to correlation of ordinal data 
variables as well as relationship between variables of nominal data using Kendall's tau-b 
correlation and a chi-squared test respectively (Dahmström, 2011, pp. 239-247). The results 
of the analysis served to supplement the qualitative data to obtain a more robust and reliable 
analysis based on statistically measured relationships. Section 3.3.1 and 3.3.2 will in detail 
explain how the qualitative and quantitative data were analysed.  

3.3.1 Analysis of Qualitative Data 
Interviews from the hauliers, drivers and pilots were coded separately in three different Excel 
files, but followed exactly the same procedure. In the following description of the process, 
examples from the coding of the hauliers’ interviews are used. Since the interviews were 
performed in Swedish, the examples will be in Swedish as well. In the first step of the coding, 
recordings from the interviews were transcribed and important sentences or fragments of text 
were highlighted. The highlighted content was further categorised with short descriptive 
codes in the margin, see Figure 1.     
 
 
 
 
 
 
 
 

 
The codes were then gathered in an Excel document that contained one column for each 
conducted interview and could hence provide an overview of codes per interview.  The codes 
got different colours, where each colour represented a theme. Examples of columns with 
coloured codes can be seen in Figure 2. 
  

Figure 1. Coding of transliterations 

Figure 2. Colour coded codes of transliterations gathered in Excel 
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The codes were then sorted by colour in a separate sheet in Excel where each colour got a 
primary theme name. The highlighted sentences and fragments of text from all the interviews 
were then connected to the coloured codes, see Figure 3. 

 
In the last part of the coding, the primary theme got a new name better related to achieved 
insights and the belonging codes were compressed into fewer sub-categories. The quotes 
were then listed under the most suitable sub-category. Figure 4, shows an example of one of 
the categories with subcategories and quotes. When the coding was finished, the findings 
were gathered into a text which formed new relevant theories.    

  

 

Figure 3. Clustered colour-coded codes with belonging quotes from transliterations 

Figure 4. Insights from clustered quotes 
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3.3.2 Analysis of Quantitative Data 
The survey was created on a website called SurveyMonkey and the answers were later 
inserted manually in an Excel document. Each respondent corresponded to one row in the 
Excel document whereas each column corresponded to one question, or to an answer to a 
question depending on the nature of the question. The multiple answer questions, where only 
one alternative was possible, corresponded to one column whereas the multiple answer 
questions, where more than one answer was possible, corresponded to the same number of 
columns as the number of answer alternatives. 

The sample was first analysed with respect to background data, such as age and work 
experience. Age was divided in groups of; 18-29 years, 30-49 years and over 50 years old and 
experience was divided in; less than one year, more than one year or more than five years.  

The data set was later analysed in the statistical software SPSS with respect to correlations 
between ordinal and nominal variables. The built-in method in SPSS was used to check for 
correlations. Kendall's tau-b was used in the analysis since the variables weren't linear. This 
method merely generates a moderately strong indication of the correlation since it's 
measuring a monotonic relationship. However, this method was used to get an indication of 
possible relationships between variables.  

Chi squared tests were conducted between the same ordinal and nominal variables as in the 
correlation analysis in order to see if there were any significance in the relationships between 
the variables. The chi squared test was conducted through the built-in function in SPSS. The 
output from the analyses were later used to back up or question the results from the 
qualitative interviews. It was not used as statistical ground work, but merely as indications 
and pointers.  

3.4 Validity and Reliability of the Empirical Study 
An empirical study can be influenced by several factors which affect the result of it, hence 
it’s necessary to evaluate the study’s validity and reliability. 

3.4.1 The Interviews 
There are many factors that probably influenced the answers from drivers and hauliers during 
the interviews. Many hauliers said that the technology must be thoroughly tested and that 
they still would wait and see how the infrastructure and policies and regulations were formed 
in Sweden, before they invest in the trucks. Even when they were asked to assume that the 
technology would work they continued to mention problems related to the technology. 
Hence, they didn’t have a lack of interest in using a highly automated truck, they rather had a 
disbelief in that the product would work. Merely one of the hauliers said that he would want 
to buy a highly automated truck today, which reflected his large technical interest.  

Further, the hauliers seemed to only have todays drivers' abilities in mind when discussing 
administrative work. They struggled with imagining another type of person as a driver in the 
future. The haulier assumed that drivers are bad at theoretical tasks and therefore they 
wouldn't trust them to do some of the administrative work. One interviewee talked about the 
difference between persons that work in an office and truck drivers, he thought that office 
employees wouldn’t be able to learn how to drive a truck, while truck drivers wouldn't learn 
office tasks. Thus, it would be really difficult to find someone able to do the combination of 
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tasks. Hence, these perceptions arguably affected what they thought about letting drivers do 
administrative work in general.  

3.4.2 The Survey 
The survey was conducted with the main purpose to generalize the qualitative findings and 
reach a more reliable result from the empirical study. A bigger audience could be reached and 
some insights from the qualitative data could be tested and either be strengthened or 
weakened. However, the results from the survey isn't used to statistically proven any patterns 
or findings as the sample most likely isn’t representable of the population. Hence, no valid 
statistical values could be withdrawn from the data set of the survey answers. The sample 
isn't statistically sound since the survey was published on Scania's Facebook page and hence 
was excluding drivers that aren't using social media or simply not a member of Scania's 
Facebook group.     

There was a thin line between creating the survey short enough for many respondents to 
actually finalise it and long enough for the researchers to get as solid data as possible. There 
is a risk that some questions got misunderstood or interpreted differently among the 
participants. As the topic regards future scenarios with many fussy aspects, the respondents 
might answer the questions with prejudices or draw conclusions of their own. There is also a 
risk that some respondents misunderstood that more than one option was possible for some 
questions as the number of chosen alternatives varied a lot among the participants.  

In order to analyse the data, set with respect to age and work experience, the sample was 
divided into subgroups. These subgroups varied in size, ranging from 5 to 26 respondents. 
Small subgroups increase the uncertainty in the analysis as there is a big risk that the sample 
isn’t representative of the population. This was taken into consideration during the analysis as 
the percentage of respondents answering a certain alternative was highlighted, however, it 
was commented in the same paragraph that the sample was small. Hence, the survey merely 
served as an extension of the qualitative data rather than a groundwork for statistical findings. 

3.5 Method for Creating Personas 
The persona method was used to realise the findings from the theoretical and the empirical 
study and provide characters of potential future truck drivers (Nielsen, 2013). The aim was to 
create individuals to engage in and identify with to better understand the potential users. 
Character-driven stories was written in order to communicate the personalities, thoughts, and 
developments of the users. This provided an explanation of the motivation and reasoning 
behind the user-behaviour, which is valuable while designing the end-product. The skills and 
traits were included in these stories as well as their hobbies in order to develop engagement 
of readers. More than one character trait was described per persona to avoid creating 
stereotypes, as it is would be harder for the reader to identify with. Pruitt and Adlin (2006) 
claim that the personas should have a clear connection with the facts whilst Cooper et 
al. (2007) adds that the personas may include a small degree of fiction (Pruitt & Adlin, 2006) 
(Cooper, et al., 2007). To visualize the personas and to make them easy to take in, the 
personas were presented with symbols, bars, and quotes.       
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4. RESULT 
 

The result from the empirical study is divided in four main areas; findings from interviews 
with hauliers, drivers, pilots as well as findings from the conducted survey. The insights from 
each area are set as subheadings to get a clear overview for the user. Some sentences are 
highlighted in order to further emphasise the insights.  

4.1 Findings from Interviews with Hauliers 
From the interviews with hauliers, it got clear that they are stressed due to difficulties to be 
profitable in the current competitive business. The freight costs are getting lower and lower 
and the road carriers compete with price, instead of quality. The hauliers explained that "it's 
about constantly chasing costs and to find opportunities to save money, you can't do anything 
unnecessarily”.  

It's more about finding ways to decrease the expenses than to increase the 
revenues, since the latter is very difficult today.  

One haulier mentioned that he bought a new equipment which could take more load, but that 
the extra load was put on for free in the end, to be able to stay competitive. Another 
interviewee explained that he works longer and harder to compensate for the low freight costs 
but now he has reached the limit where it's no longer possible to compensate any further.   

4.1.1 Drive and Rest Regulations Creates Problems 
One important factor for profitability is planning and logistic; the trucks should never drive 
without load or stand still with load. Additionally, the routes have to be planned with the 
drive and rest regulations in mind to be as efficient as possible.  

All interviewed hauliers believed that the drive and rest regulations create a lot 
of problems. The main problem is that the rules are extremely squared, the 
purpose of them are great but with the rules they have today it's almost 
impossible to always follow them and to avoid penalties. 

Many times, the hauliers need to pay penalties for situations they couldn't have avoided, e.g. 
because of traffic jams or a lack of parking spaces. One interviewee said that, if all drivers 
were controlled it would lead to an outcry since the rules are nearly impossible to follow. 
Another said that no other profession is as controlled as the drivers and hauliers, since they 
have to pay penalties for driving 3 minutes over-time. 

Many of the interviewees mentioned situations where the driver needs to stop 
ten minutes from the terminal to take a break or sleep over night since they 
would have driven over-time otherwise.  

Even if you plan the route carefully, external factors like jams or technical problems can lead 
to delays which are further decreased by the fact that you have to stop close to the terminal. 
The hauliers explained that if the driver drives over-time, they risk paying a penalty to the 
police whereas if they stop they have to pay a penalty to the customer for delayed delivery. 
They really think it's frustrating to pay penalties because of external factors they can't affect.  
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The drive and rest regulations also affect the amount of time away from home as well as the 
ability to eat good food. One interviewee talked about a situation where a driver was twenty 
minutes from the road carrier and was going two have two days off during the weekend, but 
had to stop for a night's rest to not break the rules.  Further, another interviewee complained 
that the drivers sometimes get forced by the drive and rest regulations to take their lunch 
breaks where it's only junk food restaurants, even though they are fairly close to a restaurant 
with good healthy food. The interviewed hauliers believe that exceptions from following the 
rules must be more accepted. One interviewee talked about the problem that the police can go 
back in time during controls and give penalties for driving ten minutes over-time two years 
ago, and then it doesn't matter if it was because of traffic jams or other unexpected situations. 
Another interviewee compares Sweden with other countries in Europe which have the same 
rules and explains that in Denmark they have a "ten percent rule", meaning that it's okay if 
you drive ten percent longer time than you should. Further, he compares Sweden to Germany 
and Holland, where it's possible to drive five hours instead of four and a half hours, as long as 
you increase the following break with half an hour.   

4.1.2 International Competition and Poor Inspection Impede Profitability 
Another problematic area in the business that the interviewed hauliers talked about was the 
international competition from foreign drivers, especially east European, that comes to 
Sweden to work. Some hauliers explained that they often bring their own trucks and that the 
police have problems to control if these trucks are inspected. Further, they mentioned that the 
drivers don't pay taxes in Sweden. These drivers get a much lower salary compared to 
Swedish drivers, which makes it hard to compete with road carriers that employ them.  One 
interviewee referred to the foreign drivers as the "slaves of the modern society" because of 
their bad working condition. They earn between 250-1100 euro per month, which is not 
enough for a decent living. Further the interviewee said that this amount only is enough for 
buying food, there is nothing left to send to the family back home. Instead they steal diesel at 
truck stops to get that extra amount of money.  

The companies that hire foreign drivers don't have to pay social fees which 
means that the employee cost is the same as the salary. If this is compared to a 
company that hire Swedish drivers and have an employee cost of 50 000 
Swedish crowns, it's easy to understand that it's hard to be competitive.  

One interviewee said that he would like all companies to take their responsibility and pay 
higher freight costs and hire serious road carriers, but that he understood that it's hard to 
control all subcontractors. It should rather be the police and the Swedish tax agency, 
Skatteverket, that make necessary controls to make sure that rules are followed. Many of the 
hauliers also claimed that the foreign drivers break the drive and rest regulations more often, 
which makes it even harder to compete with companies that hire them. Furthermore, they said 
that there is not a big enough controlling authority in Sweden to stop it.   

With decreasing freight costs, it's not only the foreign drivers that accept an 
insufficient salary, also the Swedish drivers agree with bad conditions just to be 
able to keep the job.  
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Decreasing freight costs lead to decreasing salaries. One interviewee said that he doesn't 
know how the companies manage to drop the prices as much as they do, but they offer the 
jobs to road carriers that feel that they are forced to accept it for money that's not enough to 
keep the business alive. They drive until they file bankruptcy.  Another interviewee blames 
big companies and the government for the unprofitable business, since they are the ones that 
want low freight costs.  

4.1.3 There is a Lack of Competent Truck Drivers 
The strained situation in the business today has resulted in a lack of drivers, according to all 
hauliers. They believe it's difficult to find new drivers and even more difficult to find good 
ones.  

There is an unbalance within the market, where there is a lot of job 
opportunities but not enough drivers and it's therefore problematic to find the 
right competence for the job.   

One interviewee explained that back in the days he had up to three drivers that called and 
applied for a job every day, but now they would probably get three applications in total for a 
published job advertisement. Another interviewee said that they receive many job 
applications, but none of them can be described as a real “truck driver” since they have poor 
driving skills and a lack of other desirable competencies. He explained that the only thing 
they have is a driver license, which many times are acquired through the Swedish 
employment office, Arbetsförmedlingen, but they are not interested in the job. People call 
and apply for a job, and at the next moment they say that they can’t manage it but are forced 
to apply for it to continue to get monthly social benefits. This was also confirmed by another 
interviewee who claimed it's common.  

The interviewed hauliers all agreed that less people are interested in long haulage operations 
today, mainly because they don’t want to be away from home during long periods and are not 
genially interested in the profession. The average age of the drivers is quite high. One 
interviewee explained that young people don’t want to become truck drivers today, very few 
of the students find it interesting.  

There is a gap between an elder generation of drivers close to retirement and a 
younger generation. The ratio between retired and newcomers to the profession 
is unbalanced, more people retire than enter the business.  

The interviewed hauliers believe that it might be because of the low attractivity of the 
profession. One interviewee explained that no one wants a job which requires a lot of work 
and time away from home and at the same time has a low salary. Another interviewee argued 
that another problem is that as a truck driver you are not respected in the society, at least not 
in Sweden.  

Further, the hauliers believed that one big reason for the increasing lack of drivers is the 
introduction of “yrkeskompetensbevis”, YKB, which is a certification that requires additional 
education. One interviewee explained that the European Union politicians thought it would 
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be a great idea to educate truck drivers more than before, but it only has increased the costs 
within the industry. A new driver must take many hours of additional education, which 
basically only consist of the information that was learned while studying the driver license 
theory. The YKB also must be updated during the years which also costs a significant amount 
of money. According to one interviewee this has led to that reasonable people don't invest 
money in becoming a driver anymore, instead they drive a fork lift truck at a terminal getting 
the same salary but without the costly education. Another interviewee claimed that the haulier 
always should pay for the YKB, but since it's costly they often don't hire drivers without it.  

One haulier has solved it by hiring a YKB certifier. By doing so he doesn’t have to send 
drivers on courses and to have standby drivers during that time. Another haulier complained 
that YKB stopped retired drivers from working extra, since they did not want to take the 
education.  

An additional reason for the lack of new young drivers might be that it can be costly to hire 
them due to the mistakes that are done because of a lack of experience, according to one 
interviewee. He claimed that road carriers often search for drivers with at least five years of 
experience while other interviewees said it takes about two to four years of experience for the 
drivers to be skilled enough, depending on the driver’s level of interest. The costly YKB and 
the lack of experience makes it more difficult for newly educated drivers to get a job, which 
might further decrease the interests for the profession.  

4.1.4 There is a Decreased Freedom and Increased Stress 
Drivers have often mentioned that freedom is a main factor for choosing the truck driving 
profession, but while interviewing the hauliers it got clear that things have changed, the job is 
not as free as before. One interviewee explained that a lot of drivers were attracted by their 
continent driving before, they felt free while driving far away. However, that's not the case 
anymore, there is a lot of rules to follow everywhere and if the driver does something wrong 
he or the road carrier must pay expensive penalties.  

The interviewee continued with explaining a situation in France two weeks ago, 
where the driver had to start to search for parking space two hours before he 
had to stop driving that day, to avoid a ten-digit penalty. That's not freedom, it's 
stress and worries about how to plan the day. 

Furthermore, the requirements from customers have increased. Back in the days it was 
enough to deliver the goods at a certain day, but now they want the goods to be delivered at 
an exactly time. One interviewee said that the elder drivers that worked for him thought that 
they did less at work today, but were ten times more stressed. All the interviewed hauliers 
agreed that the truck driving profession is both stressful and rough. They can see that the old 
drivers often have a poor health from bad working conditions. Nowadays it's also much more 
stressful than back in the days. One interviewee stated that it's only “stress, stress, stress” all 
the time. 

Apart from more regulations and higher customer requirements, some interviewees 
mentioned that it has become more unsafe at the rest places, which creates additional stress. 
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Today the drivers have to be aware about the risk of being mugged or that someone steals the 
goods or the fuel. 

4.1.5 The Drivers have to Deal with Tricky Situations 
The interviewed hauliers talked about what traits and skills they value when hiring a driver 
and something important was having good driving skills. One haulier mentioned that he was 
happy as long as he had drivers with good driving skills, other traits and skills was easy to 
develop further on.  

The driver should be able to handle more difficult driving as backing the truck to 
a dock at a terminal or driving in other narrow spaces. However, the profession 
entails more than driving.  

Today, many drivers work at terminals at some parts of their workday with handling goods; 
they load, unload, check goods and secure goods. There is also some paperwork to be filled 
out during the day as they handle bill of ladings as well as their own travel documents. Most 
hauliers explained that drivers are also responsible for the truck they are driving. They must 
make sure that the truck is safe to drive on the road and that the truck is clean and 
representable. In the end, the drivers and the trucks are the best publicity on the roads for the 
road carriers. Being a truck driver means that you many times also have to be a trouble-
shooter as well as have some technical skills, according to the interviewed hauliers. If 
something breaks, e.g. a tube, a lamp or if the truck gets a puncture, it's valuable if the driver 
can solve it fast to be back on track as quickly as possible. 

The interviewees also mentioned the importance of that the drivers have knowledge about as 
well as follow the rules where they are. They also think it's valuable that the driver is able to 
do some forward planning to make the route more efficient. Furthermore, it's of highly 
importance that the driver always stays on schedule. If a driver doesn't show up in the 
morning, the planned route won't be driven which of course creates a lot of problems.  

Some hauliers also explained that they valued honest, flexible, and efficient 
drivers, that always did their best, reported the right amount of work hours and 
was flexible when unexpected events occurred. 

The interviewed hauliers wanted a driver who drives calmly and fuel efficient as well as take 
care of the truck. All the interviewed hauliers believed that a good driver is careful and 
responsible. It's important that the driver follows the given job order and makes the best of it.  
The driver must take good care of the goods in the truck and make sure to not miss any goods 
at the terminal.  

4.1.6 External Factors Affects the Driver During the Day 
Traffic jams are one of many external factors that affect the driver negatively throughout the 
workday. One haulier explained that if they stand still in a traffic jam for five hours, the route 
will be destroyed, and they won’t have any possibilities to catch up that time, the hours are 
lost. Another interviewee talked about when the Södertälje bridge was broken, and they stood 



32 
 

still in traffic jams for hours every day. Further, this is very problematic if the driver need to 
find a toilet.  

Many hauliers, especially those who often drove themselves, thought that it was 
difficult for drivers to go to the toilet during workhours. They often found 
themselves in situation where they had to go to a toilet but couldn’t find one or 
was stuck in a traffic jam.  

Being stuck in a traffic jam creates a lot of stress for the drivers since they won’t arrive in 
time at the terminals. Further, factors at the terminal might create problems for the drivers. 
The hauliers talked about situations where the goods are delayed, and the drivers must wait at 
the terminal for hours and sometimes they also get the wrong information from customers 
which leads to further delays. In addition to traffic jams and terminal delays, it's always a risk 
that unpredictable events like puncture occurs which also lead to delays.   

4.1.7 It is Difficult to Find Places where Drivers Can Stop and Eat 
An issue that often prevents the drivers from eating healthy and good food is the drive and 
rest regulations. One interviewed haulier claimed that drivers can’t eat when they are hungry, 
they must eat when the government says they are hungry.  

If drivers are half an hour late from the terminal, they might not be able to stop 
by the restaurant they planned. Instead they must take a break earlier and if 
they didn’t bring their own food they probably only find junk food.  

Another interviewee talked about the problem with finding good places to eat close to 
terminals. They are often situated outside the centre of a city where you only can find places 
like McDonalds nearby. One interviewee believed that it was easier to eat healthy food back 
in the days, where you easily could find other than junk food. Today, the drivers often buy a 
hot dog at a gas station or eat at McDonalds since it's a lack of restaurants suitable for 
truckers. One interviewee complained about how the junk food and sedentary work is a poor 
combination for drivers.  

Almost all interviewees talked about that many of their drivers are obese or have 
problems with their back or other areas of their body. Since they often are away 
from home, they have reduced opportunities to exercise as well as to eat healthy 
food. 

They also believed that the sedentary work made it worse.  Two of the interviewed hauliers 
tried to change this by supplying the drivers with fruit and pay for membership to a gym as 
well as educate them in the importance of eating healthy food. 

Many of the interviewed hauliers talked about the social benefits from eating together with 
other drivers at a restaurant. However, this often becomes a problem since the drivers might 
get late and miss the appointment or have trouble with finding a parking space. Many food 
places are not suitable for truck drivers because of their small parking spaces.  
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Nearly all the interviewees talked about the lack of large parking spaces in 
Sweden. One said that large parking places are not enough developed while 
another one claimed that the large places for parking are substituted by other 
building.  

A haulier mentioned that they push their drivers to take breaks along the road, but the 
problem is that the drivers have a hard time finding places where they actually can stop and 
park. Many of the parking lots along the roads are too short or full.  On haulier explained that 
this is a general problem in Europe, however, that it's the most difficult in Sweden despite the 
lower intensity of traffic. Germany was brought up several times as a good example 
regarding rest possibilities. They have large parking spaces with restaurants and facilities 
where it's possible to shower, go to the toilet and wash clothes. 

4.1.8 Drivers Have a Limited Amount of Social Contact  
One problematic area with the truck driving profession today is the social aspect. Being a 
truck driver certainly affect the social life and some interviewees mentioned that a lot of 
drivers are divorced since they have spent a lot of time away from home. 

 A truck driver can be away during a whole week and then come back in the 
morning ready to sleep when the family is awake. Odd work hours also affect 
the possibilities to meet friends during spare time.   

Further, the drivers have little human contact during work hours, according to hauliers. The 
driver is alone for the most part of his or her time. However, there appears to be a strong 
community among truck drivers. Drivers often meet up at food stops and terminals and they 
stop and help each other out if someone has problems at the side of the road. They also call 
each other a lot while driving, even if they are in different countries. Many hauliers said that 
a lot of road carriers provide free access to phone calls between the different trucks.  

Even though the truck driving profession isn't social in nature, the interviewees mentioned 
the social skill as an important trait for truck drivers, which might seem contradictious. They 
argue that the drivers represent the road carriers while meeting customers and thus it's very 
important that they have the right attitude and are able to communicate without language 
barriers. Most hauliers explained that the contact with customers differs a bit between 
different road carriers. Some drivers merely have contact with customers at terminals whilst 
other drivers call the customers beforehand to plan the transports and to notify if the goods 
are on time or delayed. Some drivers also must co-operate with the office, which can occur 
several times per day. Sometimes the drivers must pick up goods from different places and 
deliver to different customers. During those routes, the drivers must be extra cautious and co-
operate closely with the office staff.  

4.1.9 The Automated Mode Should be Seen as an Aid 
Most hauliers agreed that the automated mode should be an option and not something that the 
drivers should be forced to use, while driving a highly automated truck. They believed that 
the drivers would lose their pride in their job if they were forced to use it, hence the 
automated function should be used as an aid and not an obtruded routine. For example, one 



34 
 

haulier mentioned that some drivers get bored when the job gets too monotone and that it 
would be perfect if they could use the automated function and occupy themselves with 
something else for a while.  Another haulier thought that a driver lasts longer if he can change 
his focus from the road from time to time and eat, rest, stand up and stretch out etcetera.  

Further, by choosing when to use the automated mode there is a lower risk that 
deterioration of driving skills will appear, which was a concern among the 
respondents.  

The more automatic functions, the worse driving skills concluded one of the hauliers. 
Another haulier suppose drivers will become lazy if there is an automated function in the 
truck.  

4.1.10 The Driving Will be Safer  
According to the hauliers, one positive outcome from using highly automated trucks is safety. 
The driving will be safer, partly because the human error is eliminated and partly because the 
driver can rest and hence keep his concentration during longer periods of time.  

Today, drivers are occupying themselves with their phones and sometimes even 
books or magazines while driving on the highway which creates a lot of risks.  
It's also common that drivers boil coffee while driving on the highway. There is no doubt that 
the driving would be safer if they could do these activities while the truck has the full 
responsibility for the driving.  

4.1.11  The Profession Can Become be More Attractive  
As previously mentioned, there is a lack of drivers today. Using a highly automated truck and 
letting the drivers do different activities in a relaxed setting could arguably make the 
profession more attractive, according to the interviewees.  

Drivers could, for example, keep more contact on a daily basis with their families 
at home. They could also keep in touch with friends on social media, making the 
profession less unsocial. One haulier said that the human contact is decreasing 
in the society anyway and that people will get used to communicate with each 
other over the phone or computer instead.  

The driver will still have the human contact on terminals and at customers' places. According 
to the hauliers, the automated function would mostly be appreciated during monotone driving 
on highways, or when the truck is in a line where the driver has to keep focus without being 
stimulated. Distracting the driver from monotone driving on highways to optional activities 
or even administrative tasks requested from the haulier would arguably make the profession 
more attractive since the workday becomes more varied.  

Most hauliers agreed that the truck plays a major role in the drivers’ well-being 
and that they can attract drivers to their road carrier by offering new, well-
equipped trucks.  
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They explained that drivers prefer new, good-looking, powerful trucks that are fully equipped 
with aids for the drivers’ well-being. Examples of equipment that improves the drivers’ well-
being is a coffee machine, refrigerator, microwave etcetera. Further on, it's very important 
that the seat is comfortable and ergonomically supportable. For example, the seat is provided 
with air springs and the driver can sit there for a long time without getting tired, compared to 
the seat in a regular car. The interviewed hauliers argued that the drivers must be given the 
right tools to perform his or her job in a smooth, untroublesome way without being ashamed 
for the truck when he or she reaches the customer.  One haulier mentioned that drivers would 
appreciate if they had a shower, toilet, and a minor kitchen where they could prepare food in 
the drivers’ environment.   

Driving automatedly would open up for new possibilities regarding using 
different equipment.  One haulier said that it could be possible to remove the 
passenger seat and have a minor treadmill or a stationary bicycle so that the 
driver could exercise during automated driving. Another haulier suggested that it 
is possible to have a toilet where the passenger seat is today, since having a 
toilet in the driver's environment would create a lot of value. 

Further, some hauliers thought it would be great to have a better cooking-equipment, that 
could be used during automated driving.  It got clear from the interviews that they want a 
well-equipped driver’s environment with sanitary means, but they are sceptical that it's 
possible to implement due to size limitations of the driver's environment.  

4.1.12  The Drive and Rest Regulations Might be Altered 
One major advantage that all hauliers agreed on was if the automated truck 
could repeal or alter the drive and rest regulations. The hauliers said that there 
are many positive outcomes if the drivers could rest in the truck and hence keep 
the truck in continual motion. Apart from less time standing still, automated 
driving would lead to more fuel-efficient driving as well as less wear of breaks 
and other mechanical parts of the truck.  

One haulier said that the money gained from the more efficient driving could be spent on new 
trucks and raising the salary of the driver, making the truck driving profession a more 
attractive profession. Another positive outcome from repealed or altered drive and rest 
regulations is that the drivers are given more freedom to choose restaurants and choose time 
to stop and eat, making it easier to meet up with co-workers and socialize. If provided with 
the right equipment, they could also prepare their food in truck during automated driving. 
Further, today there are different regulations if there are two drivers in the truck; the truck 
can be in motion for 12 hours longer per day if there are two drivers instead of one, since 
drivers can supplant each other more often. Many hauliers said that a lot could be gained if 
the truck could be seen as a second driver and the two-driver-system could be used.  

However, one haulier was concerned that the new technology will impede the drivers' future 
work conditions, since the actors in the business compete on price and not on quality. The 
risk to exploit the drivers and make use of the situation are quite likely according to some 
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hauliers. For example, one haulier was concerned that the drivers might feel like they are 
imprisoned in the driver's environment if they are forced to have their break in the truck. 
Another concern is that the drivers are forced to work longer hours in total if they can rest 
more during the work day and hence last longer in total.  

4.1.13  There is a Scepticism About the Technology 
Most hauliers were sceptical to the technology of automated trucks and doubt 
that it would work or that their drivers would trust it enough to let go of the 
steering wheel. They believed that drivers want to be in control of the vehicle 
and that they are reluctant to shift focus away from the road. 

One haulier said that he thought it would be more stressful to sit by the side of the steering 
wheel and wait for an accident to happen and did not think that was a realistic scenario. When 
automated trucks were compared to automated airplanes and trains, he claimed that the 
differences were too big since trains are operating on rails and planes have more margin if 
something in the system would fail. Many hauliers repeated that the technology must be 
thoroughly tested and that they still would wait and see how the infrastructure and policies 
and regulations were formed in Sweden. 

4.1.14  The Driver Can Perform Administrative Work 
One finding from the interviews was that the drivers could do administrative work during 
automated driving. However, the administrative work tasks differ in both complexity and 
workload between small and big road carriers, which affect to which extent the drivers can 
perform them. The larger road carrier, the harder to plan the routes and goods as well as 
maintain a good relation to old and new customers.  

Larger road carriers, with more than five trucks, generally have staff at an office working 
solely with administrative work. The office staff control the planning of routes and keep track 
of trucks and drivers. One haulier explained that the staff receives emails from customers that 
wants to book a transport. The staff then has to plan this transport regarding different trucks 
and drivers. They must consider where the customers want their goods to be picked up and 
delivered, where the drivers are, where they have been driven before, how many work hours 
they have left, when they can start and stop etcetera. When they have that information, they 
notify the driver and makes sure the truck has enough space left in the loading area.  

The office staffs' main concern is to make sure that the goods are delivered on 
time and at the smartest possible way in logistical terms. 

Another haulier said that their office staff is responsible for booking and planning new 
transports, meaning that they must always strive to get new customers, or old customers to re-
order a transport from them. They are very important since they provide the prerequisites for 
the drivers to do a good job. Most hauliers explained that apart from controlling the trucks, 
drivers and goods in logistic terms, office staff also work with economic matters such as, bill 
of ladings, pricing, purchasing etcetera as well as book-keeping and human resources issues 
like wage payment. One haulier claimed their biggest competitive strength is that everyone at 
the office has full responsibility of their own customers, giving them a holistic picture and a 
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personal service regarding specific customers.  Another haulier said that their staff is 
responsible for different geographical areas, providing them a better overview of the traffic 
situation in the specific areas. From the interviews, it appears to be common that office staff 
has a driver’s licence for trucks. Many hauliers claim this to be of big advantage as the staff 
then can understand the drivers’ situation easier as well as can drive themselves if needed. 
Sometimes, the trucks need to be taken to the repair shop, then the office staff can help. This 
particular road carrier actually requires all staff to have a driver’s licence for trucks. Another 
haulier said that they let the office staff drive from time to time as they believe it's a big 
advantage if the office staff understands the drivers’ work day. At this road carrier, the only 
person without a driver’s licence for trucks was the CEO.  

Many hauliers of large road carriers were positive to the idea of letting drivers 
take over some administrative tasks, such as sending quittance and 
communicating with customers. They further speculated if drivers could be 
educated in simple economy and learn simpler book-keeping software.  

One haulier mentioned that drivers have reports in their trucks that they bring back to the 
office staff at the end of their shifts. The office staff then scan these reports and send them to 
customers. If drivers could scan these reports in the truck while the truck is driving in an 
automated mode, a lot could be gained since the term of credit would be shortened. Another 
haulier mentioned that drivers could prepare and plan for the next load or unload of goods 
during automated driving, which would also make the workday more efficient than today. 
One hauliers thought that the drivers could do administrative task related to customer contact 
while they shouldn't do billing.  

It got clear that the hauliers would trust the drivers to do a few simpler tasks, 
while other administrative tasks were seen as too complicated. They assumed 
that today's drivers are bad at theoretical tasks and therefore they wouldn't 
trust them to do some of the administrative work.  

One interviewee talked about the difference between persons that work in an office and truck 
drivers, he thought that office employees wouldn’t be able to learn how to drive a truck, 
while truck drivers wouldn't learn office tasks. Thus, it would be really difficult to find 
someone able to do the combination of tasks. One haulier was more able to see beyond the 
drivers of today and said that he wouldn't trust todays' drivers but if the profession would 
attract people with more education in the future, he would benefit from letting them handle 
administrative tasks. 

It was not only prejudices of drivers' abilities that led to scepticism of letting one employee 
both handling driving and administrative work.  

One interviewee focused on the ergonomic problems that would arise with 
administrative work in a truck. He thought that the noisy environment and 
narrow space would distract the driver and lead to discomfort.  
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Further, the same interviewee compared the truck driver to pilots and train drivers and talked 
about how their professions had changed due to automation. He didn't think they did any 
administrative tasks and thus he thought that truck drivers won't do it either. 

Some of the hauliers also talked about salary issues that would arise. They thought that a 
person that has the knowledge or education to perform the administrative tasks would require 
much more in salary than today's drivers.  They didn’t think it would be enough to pay four 
or five thousand Swedish Crowns extra. However, one interviewee thought that a couple of 
thousand Swedish Crowns extra per month might be enough for motivating today's drivers to 
learn some administrative tasks and perform them during their work hours. Another 
interviewee, which was very positive against highly automated trucks, thought that the 
market would control the salary and that it wouldn't be a problem.  

The smaller road carriers, like sole traders with few employees, usually do their 
administrative work from home or from the truck during breaks.  

They manage their route planning, contact with customers, billing etc. during the workday, 
whenever they have a time slot free. Further, hauliers of small road carriers also have to 
manage human resource tasks like wage payment, employment tax payment etc during their 
spare time. While the hauliers where a bit sceptical about letting the drivers of large road 
carriers handle office work, they all agreed about the huge benefits it would give small road 
carriers.  

A common belief of all interviewed hauliers was that the administrative work 
tasks of smaller road carriers could be handled from the truck during automated 
driving and that it would be of great benefit as their workday would be more 
efficient than today. They would be able to work less in the weekends, as well as 
quit their workday earlier.  

4.1.15  The Hauliers are Positive About Drivers Doing Own Activities 
Many hauliers claimed that there is not enough administrative work for drivers to occupy 
their entire idle time in the truck during automated driving.  

Every haulier further said that they wouldn't mind the driver doing something of 
his own interest during automated driving. One haulier compared the driver with 
a pilot and claimed that pilots still get paid for the entire trip even though they 
are not flying manually the entire time.  

He further claimed that the driver still is "captain on his own ship" meaning that he still has 
the full responsibility and that he doesn't leave his workspace. The hauliers had the opinion 
that since the driver still must be in the truck, it's positive if he or she does something that 
increase their well-being, and the hauliers would still pay the same salary each month. 
Further, the hauliers suggested their drivers could use the idle time to fulfil basic needs like 
resting and eating. Working out was also mentioned as an option for spending the time during 
automated driving, although many hauliers believed that drivers were not likely to exercise at 
all.  
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As drivers spend a lot of time away from home, some of the interviewees 
suggested that the drivers could skype with their families and possibly help their 
kids with schoolwork or other daily happenings.  

In general, all communication would be eased if the drivers could have access to good 
connection, according to the hauliers. They could call friends, communicate on social media, 
or call customers or support for their possible business on the side. Another possibility is that 
the drivers spend their idle time studying.  

Some hauliers think that it would be appreciated among drivers if they could 
study something of their own interest and not just something that would gain 
the company.  

One haulier mentioned language courses as an example while another haulier mentioned that 
drivers might appreciate to do genealogical research during automated driving. The hauliers 
thought that there are many possible activities if the drivers are provided with a computer 
with good internet connection. They could, for example, have a business by the side of their 
regular job, such as stock trading or sales, in order to supplement the low salary of the truck 
driving profession. However, one haulier was a bit concerned about that truck drivers will 
become a profession that has a large flow of new drivers that doesn't stay long, if the drivers 
could spend their idle time studying. He claimed that the risk was high that the person would 
end up applying for a new job related to the studies, instead of keeping his or her job as a 
truck driver. Another haulier argued that the primary goal should still be to get people 
interested in driving the truck and not attract people because they are given the opportunity to 
study something else while working as a truck driver.  She expressed that she thought it 
would be quite boring if drivers were attracted by the profession because they could watch a 
movie or do something else during work hours and not because they like to drive the truck.  

Hauliers thought that if the drivers were to conduct administrative tasks in the truck during 
automated driving, they would need a computer and a scanner etcetera. Many hauliers 
believed that a mini office could fit in the truck, but not much more than that.  

By having a desk, it would also be possible to paint or do some other hobby, one 
haulier said.  

4.1.16  The Hauliers Struggled to Imagine the Future Truck drivers 
The interviewed hauliers were hesitant if the driver of a future highly automated truck would 
be the same type of driver as today. Some hauliers thought that the same persons would apply 
for the job tomorrow since they believe that many factors won't change even though the truck 
is automated at times. An example of such a factor is being on the road, one haulier claimed 
that drivers would still be on the road for longer periods of time and that it poises the fact that 
they are not actually driving their vehicle and hence the same persons would still enjoy the 
profession. Further, factors as status and the salary of the profession might not change.  

One haulier claimed that if the profession doesn't obtain a higher status or 
salary, the exact same people will be attracted by the profession.  
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On the other hand, there are some important key points where the profession will differ from 
today. The driver’s role is possibly moving from a practical profession to a more monitoring 
profession, meaning that the drivers will become more like a captain than a driver, since one 
will ride along with the truck instead of driving for periods of time. One haulier compared the 
altered job role with a pilot of an airplane when the truck is driving with the autopilot.  

Some hauliers believed that younger generations, which are interested in 
computer technology will be attracted by the future truck driving profession. 

One haulier further claims that younger generations are lazier than the older generation and 
hence that they will enjoy riding along with the truck while watching movies or series. He 
thought that youngsters that doesn't know what to work with for the rest of their lives can 
become a truck driver of an automated truck with the possibility to do something else in the 
future.  

The pleasure of driving would probably decrease in the beginning, but as one haulier said, it 
doesn't take long time to adjust to a new habit and that one forgets how it used to be after a 
while. 

The younger generation will probably like the automatic functions while it will be 
harder for the older generation to accept them; "you can't teach an old dog new 
tricks".  

While the younger generation will obey the new conditions, the older generation will 
question and oppose them. For example, there are some elder drivers that persist on driving a 
truck with manual gear. Further, the hauliers thought that the older generation might find too 
much pride in their work and question why a machine can do a better job than them. One 
haulier mentioned the drive and rest regulations as an example; she had noticed that the 
younger generation did not complain as much as the older generation. She supposed that was 
because the younger generation understood and accepted the conditions from the start whilst 
the older generation thought that the new regulations worked against them.  

The hauliers portraited today's drivers as persons that have more practical than theoretical 
knowledge as well as have a great interest for vehicles. They also described the drivers as 
very loyal and hardworking. However, they believed that it's rare to find young drivers like 
that today, and that these traits rather describe the elder generation.  

Many hauliers mentioned that elder truck drivers have seen their profession as 
an identity rather than a regular job, while this isn't true for the younger 
generation.  

One interviewee talked about a young driver that works for him and explained that he really 
loved to be on the road but that it was uncommon. Another great difference they mentioned 
was that the elder generation is more positive about sleeping away from home, while the 
younger generation wants to get back home to their families. Since the younger generation 
don't seem to be as interested in the truck driving profession as it looks like today, they will 
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probably not be intimidated by the new technology and rather attracted by the possibilities it 
brings.  

The interviewed hauliers didn't share any deeper insights or thoughts about a future profile of 
a driver. They rather got a bit quiet, thinking for a long time trying to figure something out, 
but then shared that they didn't know. However, young people seemed to be the most obvious 
future target group. It was only one haulier that mentioned a certain trait, saying that the 
future driver must be ambitious to be motivated by doing valuable activities whilst not 
driving.  

4.2 Findings from Interviews with Drivers 
The interviewed drivers all seemed to have a pleasure of driving and enjoyed manoeuvring 
the truck in difficult situations. One interviewee said that he really enjoys challenges, 
otherwise he would change job. New challenges appear in the traffic every day, hence the 
drivers learn something new continuously.  

Another interviewee explained that it's funnier to drive on small roads as well as 
in narrow spaces where it becomes a bit complicated.  

The drivers confirm that there is a lack of drivers today and that it takes several years of 
practice to become a confident driver. One driver guessed that not many people strive to 
become truck drivers since truck drivers spend much time away from home. Young people 
that are choosing career might be starting a family at the same time and don't want to be away 
from their young kids. The reason for choosing the truck driving profession differed from 
interviewee to interviewee. Some of the drivers have had an interest of vehicles since they 
were little, one interviewee explained that he played with toy cars in the sandbox and later on 
he followed his truck driving neighbour on different routes. However, another interviewee 
explained that he became a truck driver by coincidence, competing with his friend about who 
could take the truck driver license the fastest.  

There are several different responsibilities during a driver's workday. The drivers explained 
that in the morning they have to make a safety control and check that the trucks are working 
as they should. Further, they check the anchorage of the goods to make sure it won't be 
destroyed while driving. Many drivers also perform loading and unloading of goods at 
terminals as well as some paperwork while handling bill of ladings. One route might begin in 
Sweden to continue to Denmark where the driver sleeps. The second day he or she drives to 
Holland and back to Denmark again to rest overnight and the third day the drivers drive back 
home again. In this specific example, the truck only stands still for one hour at time, since 
another driver working for the road carrier takes over the truck while the first driver stops for 
sleeping. However, sometimes it's only one person driving a specific route and then he or she 
sleep in the truck and then continue the driving afterwards.  

Since the drivers spend so much time in the drivers compartment it is highly important that 
they have an ergonomic workspace. From the interviews, it got clear that the drivers 
appreciate the trucks they drive today, they felt that today's trucks provide a good comfort. 
One interviewee claimed that the comfort in a truck is much better than in a private car and 
that he can drive for much longer time without getting tired while sitting in the truck. He 
explained that he could drive a truck for nine hours without problems, but in a car, he had to 



42 
 

take breaks to get out of the it and moves around. From the interviews, it got clear that the 
drivers don’t see their sedentary work as a problem, almost all referred to it as a matter of 
habit since they've got used to it.  

However, even though the drivers were used to sedentary work, it definitely 
caused some problems with their health.  

One interviewee talked about the problem with gaining weight while another mentioned neck 
pains. His doctor called it “driver-neck”, since it came from parrying the trucks rocking 
movement with the head.  

4.2.1 Truck Drivers Enjoy Working Independently  
All drivers said that the thing they appreciate the most with their profession is 
the freedom of working independently as well being on the road and heading 
somewhere.  

Despite the tight time schedule and the fact that the office staff can track their speed and 
location in real time, they all agree that there is a big feeling of being free and independent. 
They explained that they can make all the decisions for themselves and that they love the fact 
that their boss is not looking over their shoulder. They all enjoy being alone in the truck and 
mind their own business. For example, they don't have to take someone else into 
consideration and adjust to when other people are hungry or have to go to the toilet etcetera. 
One interviewed driver said that driving the truck was not the reason for taking the job, he 
would enjoy sitting in another vehicle and work independently as well. What he loved about 
the job was working alone. Another driver felt the same way and explained that sometimes 
his colleagues hitchhiked with him, which was okay as long as he were alone in between. 
However, they all enjoy meeting other drivers at the stops or at the road carriers. One driver 
said that he brought his family along once in the truck, whilst the other drivers said that they 
never have company.  

4.2.2 The Social Life is Affected by Odd Working Hours 
The drivers see the profession as both social and unsocial. At bottom, it is an unsocial 
profession since they work alone and independently in their trucks, however they feel like 
there is a social fellowship between truck drivers. One driver mentioned that he often talked 
with his colleagues on the telephone while driving, to not get bored while another driver 
mentioned that they often drive in platoons and stop at the same places to eat and rest. Further 
he explained that they often competed with each other about who could drive most fuel-
efficient, earlier they competed with time but that's not possible anymore due to the drive and 
rest regulations.  

While the drivers seemed to enjoy the quote of time they spent alone contra 
with colleagues, it seemed to be a greater problem to have time for the social 
life back home.  

Drivers of long-haulage work for long periods in a row, typically a week. One driver 
explained that he works 5 week-ends in a row, including holiday week-ends. He works 90 
hours in two weeks and then has three days off before he starts his next work shift. He was 
away from his family a lot when the kids grew up, he said that he regrets that today. All 
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drivers complained about the many weekends they had to work which led to less time with 
their families and friends. Another driver said that he had worked six out of seven 
midsummer weekends and that his wife didn't appreciate it. It becomes even harder if the 
partner is also a truck driver. In that case they might have shifts that overlap or they have to 
sleep during the day when they get home because they are working night the next time. One 
driver said that it could easily be two or three weeks before he meets his girlfriend, who is 
also a truck driver. Further on, when drivers are free from work they have to spend their time 
with their families, which means that their number of friends are strikingly decreasing, one 
haulier claimed.  

4.2.3 The Truck Driving Profession is Stressful 
Most drivers that were interviewed said that their job is stressful due to the drive 
and rest regulations.  

One driver explained that he had been forced to take his break on the side of the highway 
after driving for four and a half hours, because there was construction work which created 
lines. It normally took three hours for him to drive that route, so the customers were mad with 
him for being late. Another driver claimed that the truck driving profession is a stressful 
profession in general due to the fact that the prices for transport of goods is decreasing whilst 
the demand is increasing; the drivers has to do more with less time. Another factor that was 
mentioned as worse today compared to a couple of years back is that the traffic has become 
more and more aggressive than before, leading to stress for the drivers.  

Further, another issue that creates stress for the drivers during a workday is 
finding good places to eat in relation to when you have to take your break 
according to the drive and rest regulations.  

Restaurants that serve good healthy food are sparse along the highways. One driver said that 
even if it's possible to find places that serve properly cooked food, they normally serve 
unhealthy food since they want it to taste good and pour cream or sugar in it. The drivers also 
complained that there are no restaurants open during the night in Sweden whilst there are 
plenty in Germany. Sometimes they end up in a line or in a bad traffic congestion and are 
forced to eat while driving, one driver explained: drive some, eat some, drive some, eat some 
more... Hence, they all enjoy having a refrigerator and other equipment such as coffee 
machine and a microwave available in the truck.  Another stressful moment during these 
occurrences is that if they end up in a line they can't take other roads. The police often tell 
them to kindly wait in line and not drive on any small roads.  

4.2.4 The Drivers are Concerned About Highly Automated Trucks 
There are some automatic aids in the trucks today which are appreciated by the drivers. One 
driver described two functions where one was that the truck breaks itself if the distance 
becomes too short to the vehicle in front and the other was a lane assistant that made a sound 
every time the truck crossed a continuous line. He said that he enjoyed using these functions 
together with the cruise control and claimed that he could be much more relaxed and that he 
trusted the technique. He didn't enjoy it in the beginning because he thought it was a bit 
scary, but after having used it for a while, he learned that he could trust the technique and 
even relax while using it. Although, he explained that it only works while the traffic is 
normal. If there is heavy traffic on the road, which is almost always the case in Germany, it's 
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only annoying to use these functions. Further on, another driver claimed that he had to stay 
more focused while using the same automatic functions. He was concerned about the fact that 
the system couldn't detect vehicles or objects by the sides of the truck, but merely in the front.  

He claimed he wanted to stay more focused to be able to get control of the situation in case 
something happens.  

All drivers were negative towards working in an automated truck as they 
claimed that the pleasure of driving would disappear completely and that the 
feeling of being free would be inhibited.  

One driver further said that it would probably be very boring to drive an automated truck and 
is not attracted to it at all. Another driver said that she would feel useless and could just as 
well stay at home. However, one driver said that he might change his mind once the trucks 
are well established in the business.  

Conversely, most drivers were quite positive to try out an automated truck, 
although they didn't think they would want to work in one.  

One driver said that it would be a benefit if he could have his lunch break in the truck while 
it's moving and not be forced to stop to have his lunch at a certain time.  Another driver 
believes that the profession would become less stressed with automated trucks since he would 
be given more opportunities to rest. Some drivers agreed that automated trucks would benefit 
sole traders more than larger road carriers. They argued that sole traders could handle their 
administrative work from the truck instead of doing it when they get home.  

Some of the interviewed drivers were not completely opposed of doing administrative tasks 
during automated driving whilst some were completely against it. One of them said that all he 
wants to do is drive because he enjoys driving so much and that doing administrative work 
tasks was not even remotely interesting for him, not even planning the routes or something 
related to trucking. Another one also said that he wouldn't be interested at all since he had 
been driving for so long and his father was a truck driver. He felt it was in his nature to drive. 
However, there were some drivers that weren't completely against doing administrative tasks, 
but they weren't excited about it either. One driver claimed that it would be easier for them to 
learn administrative tasks then it would for office staff to learn how to drive a truck, "Thank 
you for this time girls, now we're taking over your job", he said.  

All drivers that were hesitant about doing administrative tasks agreed that it 
should be a choice; do administrative tasks and get a raise or not do 
administrative tasks and keep the same salary as today.  

Another way to supplement the salary could be to have an extra business on the side, the 
drivers discussed. One driver suggested trading with stock and said that he enjoys doing that 
on his spare time. Apart from doing something to raise their salary, they all said they would 
enjoy using their phones or computers for social media or for watching movies or series 
during automated driving. 

They further said that they would probably use the time to fulfil basic needs like 
eating or resting.  
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They would not necessarily sleep in the bed but rather rest in the driver seat. All drivers were 
reluctant to work out during automated driving. Some drivers also mentioned that it would be 
appreciated with a toilet in the truck. It should at least be an option in the truck if it’s not a 
standard equipment. 

One claimed that the worst part with the job was to no be able to go to the toilet 
anytime they needed. Another driver further said that when you get ill in your 
stomach, it's terrible not to have a toilet available.  

All drivers thought that it would take a very long time before they could trust the technology. 
They think that they would sit and monitor the system and would not be able to relax. One 
driver claimed that he would probably stay more focused and monitor the system just in case 
something happens and that he possibly could do something small administrative work while 
the truck is driving in an automated mode, but still keep focus. Although, he supposed that 
the pleasure he feels about the job today would disappear. Another driver argued that there is 
a big difference between using the automatic functions today, such as automatic brake and 
cruise control, and a completely automated function. With a highly automated truck you 
might sit by the side and peel an orange whilst you sit by the wheel, looking at the road with 
today’s automated functions.  

Another concern among drivers were that automatic trucks might worsen their 
work conditions.  

Some drivers thought that the salaries might become lowered since the industry has such 
small profit margins and that the hauliers wants to make money. One driver feared that the 
hauliers doesn't want to pay a driver for resting and watching Netflix during workhours. He 
though it will destroy the occupation in the end, and possibly erase it completely.  Another 
driver believed that hauliers probably would plan the new work schedule according to the 
new prerequisites. He feared that hauliers will force drivers to drive longer periods than four 
and a half hours in a row, and hence force the driver to take his break in the truck, which he 
dreads would feel like he was stuck in the truck.  

4.3 Findings from Interviews with Pilots 
During a flight, there are two pilots in the cockpit and they have different roles; pilot flying 
and pilot monitoring. The pilot flying is responsible for the more practical handling of the air 
craft. He or she is taking the aircraft from A to B as he or she starts, navigates, and lands. He 
or she monitors the autopilot and makes sure it does what it has been commanded to do. The 
pilot monitoring handles all the communication with the air-traffic controllers and serves as a 
second surveyor of the autopilot. These two roles are interchangeable between different 
flights.  

Further on, there are two titles that pilots can have; officer and captain. The officer is 
generally the one that flies whilst the captain is the one with the overall responsibility. The 
captain is responsible for all the operational matters on the ground, such as making sure 
passengers are on board, that the load is correctly loaded, that the safety equipment is in good 
condition and in the right spot etcetera. The captain is also the one that is responsible for the 
staff and has to make sure that everyone is doing their job correctly.  
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4.3.1 Pilots Mainly Navigate and Monitor  
Pilots program the route before departing and decide which height to fly on, which speed to 
use and which route to take. Despite starting the air craft manually, pilots always fly with the 
autopilot. Even if there is a big thundercloud on the route, pilots merely take over the 
navigation and the autopilot flies around the cloud. Unless the weather is very foggy, pilots 
land manually.  

In very windy weather, the human actually lands safer than the autopilot 
whereas humans are forbidden to fly above a certain height as the autopilot is 
much safer and more precise on higher altitudes. 

One reason for this is that pilots should practice their skills and not forget how it's done, in 
case of system failure. One pilot that was interviewed said that they have a policy in the 
company that they should land the plane manually as often as possible in order to maintain 
the skills.  

Deterioration of skills is a problem among pilots since the autopilot is taking all responsibility 
for the flying and the pilots cannot practice on a daily basis.  

Pilots train their flying skills eight hours every sixth month in a simulator. If there 
is a system failure, there are clear procedures to follow.  

One pilot said that the planes are very reliant and dependable but when something happens, 
he has to go in and fix it manually, the air plane cannot fix it itself. The technique is 
constantly being developed and a lot of things have improved during the years that the 
interviewed pilots have worked as pilots. One example that one of the pilots brought up was 
that the air-traffic controller on the ground can nowadays send a command to the air craft and 
tell it to raise or lower in altitude. The pilots can then choose to accept or deny the command. 
The benefit from doing like this and not verbally telling the pilot to raise the air craft is that 
they have eliminated the risk for human error.  

4.3.2 Pilots Does Other Activities During Control Rest Mode  
As above-mentioned, pilots navigate and monitor the automatic system. However, there are 
periods of time when the pilots become redundant and can hence do other activities. The 
interviewed pilots explained that they still have to sit in the chair, in case the system calls for 
attention. The mode is called "Control Rest Mode" and the pilots still have to be prepared to 
intervene if necessary. The pilots normally activate the control rest mode for half an hour at a 
time. They both claim that they are never bored at work because there is always something 
they can do and there is always someone to talk to. Both pilots that were interviewed said that 
they enjoy reading a book or a magazine, or sitting with their iPad during control rest mode.  

One pilot explained that one still has to be active and alert during these rest 
periods. One cannot rest completely or be too bored because the reaction time 
would be too long in case something happens.  

It is important to keep oneself stimulated during these periods. One pilot explained that it is 
important to have situational awareness; that you always know the status of the air plane, 
where it is and where it's heading. During longer flights, more than nine hours, there are 
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always three pilots on board; while two pilots are in the cockpit, the other pilot sleeps, or 
rests in a separate room.  

4.3.3 Pilots Love to Fly and Travel 
The pilots that were interviewed both agreed that flying is a part they truly enjoy about their 
work. One pilot said that it wouldn't be as fun to sit and just watch what the airplane is doing, 
it's more fun to fly it herself. Thus, the manual starting, and the landing was valuable to her. 
The other pilot said that he enjoys controlling such a huge machine and that he was fascinated 
by the technology.  

One pilot claimed that some pilots choose the profession because their parents 
were pilots, but others are simply fascinated by the technology or are attracted 
to the lifestyle of travelling to new locations and interacting with other cultures. 

One pilot argued that you either love it or hate it, it's hard to be something in between. Either 
you love to travel and meet new people, or you're a home-loving person who wants to come 
home from work every day and have your routines.  

Both the respondents enjoy the travelling part; that they can see new places and meet new 
people. One pilot said that she loves to travel and meet new people and new cultures and that 
it is one of the best parts about her job. She further explained that the job as a pilot is very 
alternate as they constantly travel to different places and meet different people. However, one 
downside of travelling so much is that she is away from her husband and her friends a lot. 
There are many lonely nights in different hotels as they can be away from home one week in 
a row. However, there are two or three pilots, depending on the length of the flight, and 
around ten flight attendants on each flight. One pilot explained that there is a fellowship 
among pilots and that they get close to each other if they have a problem onboard the air 
plane that they have to solve together, or if they get delayed and have to deal with mad 
passengers or such. Further on, they all stay at the same hotel when they reach their first 
destination, where they also can meet up other flight crews from the same company. In 
general, they are around five crews on a crew hotel and there is always someone that arranges 
an event. One pilot explained that the profession can be either super social or quite lonely, 
depending on your mode and choices. One can easily step aside and do your own things when 
you have reached your destination and get off the plane.  

4.3.4 Pilots are not Attracted by the Truck Driving Profession 
Both interviewed pilots claimed firmly that they are not interested in the truck driving 
profession. Even though they could see some similarities between the two professions, such 
as travelling and work schedule resemblances, they we're not even remotely interested. One 
of the pilots claimed that he wouldn't trust the technology.  

He argued that there are no margins on the road compared to the air in case the 
system fails. The other pilot was more concerned about the lack of social 
interaction.  

She explained that there is always someone to talk to during work hours, that they are at least 
eleven staff on board and around 300 passengers. She would feel too lonely in a small driver's 
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environment, even if she could talk on the phone or skype. She said that the social exchange 
she gets at work is very valuable to her.  

4.4 Findings from Survey 
The answering frequency of the survey was 63 respondents, with a vast range of age, driving 
experience and origin. All answers from respondents who were under 18 years old or hadn't 
worked within long haulage truck operations were sorted out. Further on, the respondents 
who weren't from Europe were also neglected due to assumed difference in work conditions 
and hence expected biased answers. The remaining respondents were 40 drivers who had all 
worked within long haulage operations in Europe. These were in turn divided into three 
groups of age and three groups of work experience, see Table 2. 

Table 2. Background data of sample 

AGE WORK EXPERIENCE 

 
18-29 years 

 
30-49 years >50 years <1 year >1 year >5 years 

11 22 7 5 9 26 

The survey consisted of ten questions whereof four questions were designed with multiple 
choice answers that the participant should rank. The topics of these four questions were; 
activities during automated driving, attitude towards administrative work, perception of 
highly automated trucks and factors affected by highly automated trucks, see Appendix B. A 
correlation analysis by Kendall’s tau-b was made with respect to age and work experience on 
these four topics in the software SPSS. 

4.4.1 Positive Factors with the Profession – Today and in the Future 
The survey revealed that the respondents, regardless of age, value the same three factors as 
their favourites, namely; freedom of being on the road, freedom of driving and independent 
job. The same factors were chosen as the most appreciated among drivers with longer 
experience than one year whilst drivers with less experience valued freedom of driving and 
developing new driving skills the most, in that respective order. The participants could choose 
more than one option in this question and 20 percent of the drivers with the least experience 
also chose being part of the trucking culture as an important factor in their profession. 
Noteworthy was that developing new driving skills was appreciated among 35 percent of the 
drivers with longer driving experience than five years. 

Most drivers, regardless of age and work experience, thought that close to all positive factors 
will decrease with a highly automated truck. Merely Opportunity of travel abroad was 
believed to remain the same. The group with the least driving experience are biased from the 
rest of the groups as the majority of them answered Neutral to all statements.  

The correlation analysis of how the respondents think highly automated trucks will affect the 
positive factors of their profession today did not show any strong correlations with respect to 
age or work experience, see Table 1 in Appendix C. Merely a moderate negative correlation 
could be found between independent job and work experience, implying that the drivers with 
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longer work experience fear that the job would become less independent with a highly 
automated truck. This correlation of -0,246 was almost proven significant on a 90 percent 
interval, as the p-value measured 0,105. Another trend that analogously tended to emerge 
from the correlation analysis was that drivers with more work experience fear that freedom of 
being on the road will decrease with highly automated trucks. However, this correlation of -
0,191 was not proven significant, even on a 90 percent interval. 

4.4.2 Negative Factors with the Profession- Today and in the Future 
Most participants agree that poor possibilities to eat good food is one of the most negative 
aspects in the truck driving profession. Other factors they perceive as negative in their 
profession are being away from home, that it is stressful and poor possibilities to take a 
break. Drivers older than 50 years differed a bit as merely 29 percent thinks poor possibilities 
to eat good food is one of the most negative aspects whereas 71 percent rather find that it is 
stressful as one of the foremost issues. By comparison, less than 30 percent of the drivers that 
are younger than 50 old years perceive the work as stressful. Every other driver with more 
than five years of experience find difficulties with drive and rest regulations to be one of their 
main concerns in their work.  

In general, most respondents think that the negative factors will remain unaffected by highly 
automated trucks. However, more than every other driver believe that the salary will decrease 
and that possibilities to take a break and boredom due to monotonous driving will increase. 
More than half of the drivers with longer work experience than one year believe that the 
difficulties with drive and rest regulations will decrease. Another finding is that 57 percent of 
the drivers over 50 years old believe that the sedentary work will increase with highly 
automated trucks.  

The correlation analysis between how drivers think negative factors of today’s profession will 
be affected and age or work experience revealed some correlations, see Table 2 in Appendix 
C. The strongest was found between possibilities to take a break and age range, which was 
also proven significant on a 99 percent interval. This negative correlation of -0463 indicates 
that older drivers believe that the possibilities to take a break will decrease with highly 
automated trucks, whereas younger drivers fear that the possibilities will increase. Another 
negative correlation of -0,298 was indicated between possibilities to take a break and work 
experience, implying that drivers with less work experience believed that the possibilities to 
take a break will increase with highly automated trucks. This correlation was proven on a 95 
percent interval. Another moderate positive correlation of 0,392 was found between 
difficulties with the drive and rest regulations and work experience, which points out that 
drivers with longer work experience fear that the difficulties with the drive and rest 
regulations will increase with highly automated trucks. This correlation was proven 
significant on a 99 percent interval. The fourth and final significant correlation that emerged 
from the correlation analysis was between sedentary work and age range. This moderate 
positive correlation of 0,303 implies that older drivers fear that the truck driving profession 
will become more sedentary with a highly automated truck, whereas younger drivers believe 
that the highly automated trucks will make the profession less sedentary. This correlation was 
significant on a 95 percent interval, whereas all other correlations that were analysed was 
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neither significant nor strong, meaning that no other connection could be found between 
affected factors from a highly automated truck and age range or work experience.  

4.4.3 The Most Important Traits for Being a Truck Driver 
More than 70 percent of all respondents include good driving skills, being responsible and 
good knowledge about rules and regulations in their choice of important truck driver traits. 
Further on, more than 50 percent of the drivers value good at solving problems, being careful 
with the truck, being flexible and good at forward planning. Even though the drivers 
estimated good administrative skills and good technical skills to be least important on the list 
of alternatives, every fourth respondent included them in their list. Having good 
administrative skills was valued differently among the different age groups as 71 percent of 
the drivers over 50 years old valued this to be an important trait, compared to merely 9 
percent of the drivers between 18 and 29 years old to include this trait. The same trait was 
valued differently amongst drivers with different work experience as none of the respondents 
with less than five years of experience chose this to be of importance, whilst 39 percent of the 
drivers with longer experience valued having good administrative skills to be an important 
trait as a truck driver.  

4.4.4 Activities to Perform During Automated Driving 
In general, drivers were reluctant to relax in the bed, workout, study, watch a movie and work 
with a secondary business by using a laptop during automated driving. Drivers with more 
than one or five years' experience are overrepresented among the respondents that were 
negative about these activities. However, 22 percent of the drivers with more than one year’s 
experience proclaimed that they would and work with a secondary business by using a laptop 
often or quite often. Most drivers were fairly positive about relax in the driver’s seat, making 
work related calls, communicate with family and friends and cook/eat.  

No strong correlations could be found between any activity during automated driving and age 
or work experience, see Table 3 in Appendix C. However, between the activity watch a 
movie and work experience, a moderate correlation could be found. This implies that the 
longer work experience, the less likelihood to watch a movie during automated driving. The 
fairly low p-value of 0,067 further indicates that the correlation is not a coincident.  

4.4.5 Attitude Towards Administrative Work 
Approximately 40 percent of the respondents would do administrative work if they got a 
higher salary whilst 24 percent would do it because they have an interest of it. Almost 78 
percent of the drivers who have worked longer than one year would do administrative work 
because they have an interest of it or if they get a higher salary. The most negative group was 
the drivers with less than one year’s experience where 60 percent would not do administrative 
work or do it merely to keep their job.  

The correlation analysis of attitude towards administrative work and age or work experience 
merely showed an indication of a correlation between attitude towards administrative work 
and age range, see Table 4 in Appendix C. The positive correlation of 0,224 implies that 
older drivers have a more negative attitude towards administrative work and the p-value 
shows that it is a fairly big chance that the correlation is not a coincident, however, it is not 
statistically significant. The correlation coefficient of 0,029 between attitude towards 
administrative work and work experience shows that there is close to no correlation at all 
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between the variables in question. Hence, the study showed no correlation between the 
drivers’ attitude towards administrative work and how long they have worked as a truck 
driver.  

4.4.6 Perception of Highly Automated Trucks 
The majority of the drivers answered that they weren't excited over the possibilities a highly 
automated truck could give them during their workday, however, most of them were curious 
about the technology and would like to test it if they got the chance. The majority was also 
positive about it if they can decide when to use the automated mode. Further, most drivers 
agreed to some extent about that they were positive about highly automated trucks in general 
but doubted that they would trust the technology. However, 40 percent answered that they 
were not interested in driving a highly automated truck. The interest of driving a highly 
automated truck among drivers between 30 and 49 years old varied as 28 percent were 
reluctant and 32 percent were willing to drive a highly automated truck, the rest were neutral 
to the statement. The drivers over 50 years old were the most reluctant to drive a highly 
automated truck as 43 percent agreed fully to the statement I am not interested in driving a 
highly automated truck. 80 percent of the drivers with less experience than one year claimed 
to be interested in driving a highly automated truck whereas drivers with longer experience 
were more reluctant.  
 
A correlation analysis of the perception the respondents have of highly automated trucks in 
relation to their age or work experience showed that a moderate negative correlation could be 
found between work experience and the statement I am curious about the technology and 
would like to test it if I got the chance, see Table 5 in Appendix C. The negative correlation 
reveals that the longer the respondents had worked as truck drivers, the less curious were they 
about the technology. However, the correlation coefficient of -0,224 and the p-value of 0,120 
shows that it is a moderate correlation and that it is not proven statistically significant. 
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5. ANALYSIS AND DISCUSSION 
This chapter connects insights from the empirical data with the theory presented in the 
theoretical framework. The text analyses how a highly automated truck can create value for a 
haulier and it also discusses what kind of person that will fit for the truck driving job in the 
future. Further, it discusses the prerequisites for activities in the driver’s environment as well 
as the validity of the empirical study. The chapter also entails future recommendations.  

5.1 How Can a Highly Automated Truck Create Value? 
Many times, products are developed since customers have a demand for it, however it's not 
always the case. Highly automated trucks will be developed even though customers really 
haven't asked for it, it's a matter of developing the society by technical innovation. Some 
positive factors from using highly automated trucks are easy to predict for the developers, 
e.g. increased safety as well as less fuel consumption, but the product has a possibility to 
make a greater difference, both for hauliers and drivers.  

One research question of this thesis was “which activities create value for the haulier while 
the driver isn't actively driving?” By having learnt what problems there are within the 
business today and how a highly automated truck can reduce them as well as create other 
additional possibilities, it is possible to predict how such a truck optimally will be used. A 
haulier that invest in a highly automated truck will arguably make sure it is used it in a way 
that improves the business. Especially since the road carriers' business is struggling and they 
find it difficult to be profitable. There are predictions that the freight transport volume in the 
EU will increase around twenty percent between 2008 and 2025 and that trucks will account 
for around 75 percent of all the freight transported by road. (Von Rohland, 2015) Hence, the 
demand for trucks that transport freight will increase, putting an even greater pressure on the 
hauliers and drivers. However, highly automated trucks might change the situation to the 
better.  

5.1.1 Solving the Lack of Drivers 
Both theory and empirical data showed that there is a lack of drivers today which is a 
problem for the hauliers. It would be very valuable for them if highly automated trucks could 
increase the amount of qualified truck drivers applying for a job. Today, the drivers have to 
deal with many negative factors in their everyday work which decrease the attractivity of the 
profession. Johnson et al. conducted a study which showed that truckers would like more 
time at home, a greater respect, fewer government rules and regulations as well as newer 
trucks (Johnson, et al., 2010). Further, another study by Williams, et al. showed that they 
would like an increased salary and personal safety (Williams, et al., 2011). These factors 
were also confirmed by the interviewees which for example described the problems with 
drive and rest regulations, poor parking opportunities, low respect and spending a lot of time 
from home.  The respondents of the survey also confirm that the abovementioned factors are 
problematic in their profession. The reputation or treatment from other groups was not an 
alternative in the multiple-choice question about negative factors in their work, however, one 
driver added “Treated like dirt and tramps” in the comment field affiliated with this question. 
By mitigating the mentioned factors by using highly automated trucks, more people might 
want to become a truck driver.  
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Highly automated trucks have the possibility to solve the lack of drivers in many ways. First 
of all, the trucks can increase the respect for the driver profession since the drivers’ work 
tasks will be changed to some extent. Von Rohland argued that instead of being solely 
drivers, the future drivers will become transport managers with less monotonous tasks. (Von 
Rohland, 2015) This was further confirmed by an interviewed haulier, which compared truck 
drivers with boat captains. He stated that a driver will be "the captain of his own ship" not 
leaving his workplace, i.e. the driver's environment, during automated driving. From theory 
and interviews with pilots it got clear that the future truck driver also can be compared to a 
pilot. The aerospace industry has automated systems that does not require the pilot to 
intervene, but it relies on the pilot to monitor the functioning of the system and to take over 
control when the situation calls for it. They need to understand what the automated system is 
doing and why, which requires situational awareness. (Karvonen, et al., 2011) From pilots 
having the main task to fly the aeroplane, it's more about being supervisors and decision 
makers today (Sengupta, et al., 2016). For truck drivers, the change from being solely a driver 
to becoming a decision maker might at first be seen as negative. However, pilot's attitudes 
towards the increasing automation has generally been positive, they see themselves as 
managers of a complex system rather than "button pushers". (Weyer, 2016) The interviewed 
pilots explained that they monitor the autopilot and make sure that it does what it has been 
commanded to do. They also handle all the communication with air-traffic controllers and 
controls operational matters on the ground, as the loading of goods and check of safety 
equipment. Hence, a future truck driver can work as a truck manager of a human-automation 
system, preparing the load and making safety checks before drive, communicate with 
customers during drive and take important decisions of when to use the automated mode or 
not. There is arguably a greater respect for boat captains and pilots than for truck drivers, 
hence a changed role of the truck driver has the potential to increase the attractivity of the 
profession and solve the current lack of drivers. 

Another factor that was mentioned as important for the drivers was having a new truck. A 
highly automated truck will surely be very equipped and comfortable which further could 
increase the attractivity of the profession and decrease the lack of drivers. This is confirmed 
by Von Rohland which explained that good truck drivers tend to choose companies that 
provide modern vehicles, which benefits the choice of using highly automated trucks (Von 
Rohland, 2015).  

How a highly automated truck can increase attractivity by mitigating other negative factors 
like; problems with drive and rest regulations, low salary, poor personal safety, poor 
parking, and restaurant opportunities as well as spending a lot of time from home, will be 
explained further on.  

5.1.2 Valuable Activities During Automated Driving 
By using a highly automated truck, the driver will gain time for other activities than truck 
driving.  However, during the interviews it became clear that some of the hauliers and almost 
all drivers would have a hard time trusting the technology behind automated driving. The 
drivers have got used to today's automated functions in the truck and like to use them, 
however, they believed that it's much more difficult to get used to doing something else 
instead of monitoring the automated function. They thought it would take a long time to relax 
and trust it. The hauliers also doubt that their drivers would trust it enough to let go of the 
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steering wheel. They believe drivers still want to be in control of the vehicle and that they are 
reluctant to shift focus away from the road. This perception is confirmed in a study by Nåbo 
et al (2013) where the participants were more positive against fully automated systems, where 
the driver monitor what is happening, rather than does a secondary activity (Nåbo, et al., 
2013).  

However, trains and aircrafts have been greatly automated, and train drivers as well as pilots 
have learned to co-operate with the automation which might show that drivers will do so as 
well. For example, train drivers of highly automated trains, GoA3, are located inside the 
train, being able to do other tasks like assist in case of unexpected events. check tickets and 
answer passenger questions as well as increase the safety atmosphere by their presence. 
(Powell, et al., 2016) There are also periods of time when the pilots become redundant and do 
other activities and these occasions are called "Control Rest Mode". The interviewed pilots 
explained that they still have to sit in their chair in case the system calls for attention, but they 
can focus on other activities, e.g.  reading a book or using an iPad. Further they explained 
that they have to be activated and alert during the rest periods to maintain a short reaction 
time if something happens, hence they can't be tired or fall asleep.  

This could be applicable at the future truck driver, showing that they should do activities 
where they stay alert and energized to shorten the reaction time if the system calls for 
attention. In an article by Weyer, it is written that pilots were negatively affected by "under-
redundancy" which lead to fatigue, stress, and distraction, but today they rather have a 
problem with "over-redundancy".  Even though the aircraft is safer, the amount of human 
errors remain the same. This might be because of a reduced situational awareness from not 
understanding the autopilots actions or focusing on secondary activities. (Creaser & Fitch, 
2015, pp. 81-89). Pilots easily get over-confident on the abilities of the automated system 
which can lead to accidents. (Naidoo, 2010) This might also be the case for the future truck 
drivers. The truck drivers of today might be sceptical about the automation technology, but 
there is a great chance that they will change their mind after using it for a while. Further, a 
new educated truck driver which only has experience from driving highly automated trucks 
will arguably find it quite normal to collaborate with the automated system, hence having 
more trust in it.  

Administrative Work from The Truck  
Von Rohland claimed that office work in the truck would especially gain owner-drivers 
which works on evenings and weekends today (Von Rohland, 2015), and the interviewed 
hauliers and drivers had the same perception. According to the hauliers, owner-drivers, or 
small road carriers with few employees, usually do their administrative work from home or 
from the truck during breaks. Hence, the interviewed hauliers believed that they would 
greatly benefit from doing the administrative work during automated driving instead. Since 
both theory and the empirical data gave the same input, it’s most likely that automated trucks 
will benefit owner-drivers and small road carriers the most. However, there is a risk that they 
can’t afford to invest in one since their business is small and the truck arguably will be more 
expensive due to the new technology. 

Drivers doing administrative work can benefit larger road carriers as well, but it's a bit more 
complicated. Large road carriers have employees solely doing office work and the 
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interviewed hauliers found it problematic to perform these tasks in a truck. By having many 
trucks and drivers, it's more complex to plan routes and goods as well as to maintain a good 
relation to old and new customers. Thus, many of the administrative tasks require extra 
knowledge and experience. With today's drivers' abilities in mind, the hauliers believed 
drivers could do simpler administrative tasks during automated driving. Examples of such 
tasks were sending quittances, handle simpler economy tasks and book keeping, plan the next 
load or unload of goods as well as handle most of the communication with the customers. 
Instead of having office workers communicating with customers and drivers that co-operate 
with the office, the drivers could have directly contact with the customers. 

More difficult administrative tasks include controlling trucks and drivers in logistic terms, 
handling bill of ladings, pricing, purchasing and wage payment etcetera, and the interviewed 
hauliers found many reasons for not letting the drivers perform them. The main reason for not 
letting today's drivers perform them were a lack of trust in their ability to perform such tasks. 
The interviewed hauliers believed that today's drivers have a more practical competence. 
However, by imagine future drivers with further skills, the hauliers were more confident in 
that the drivers could perform the tasks, instead they found other problems like levels of 
interest for the job, ergonomic issues, and salary. They thought that persons with 
administrative knowledge wouldn't be interested in working in a truck and that the salary and 
ergonomic means wouldn't match the work conditions in an ordinary office. The hauliers 
struggled to imagine a person that would be able of both driving the truck and handle office 
tasks. However, this is what many hauliers do themselves which shows that these persons do 
exists. Theoretical and practical knowledge doesn’t have to be contradictious. 

The majority of the interviewed drivers were negative about doing administrative tasks, only 
a couple of the drivers thought it would be interesting. All thought that they should get a 
higher salary from performing such tasks. The survey gave a similar result, where the 
majority of the drivers answered that they would do administrative work if they got a higher 
salary. 

To sum up, doing administrative tasks during automated driving would benefit owner-drivers 
and small road carriers the most, while large road carriers might obtain a small benefit from 
having today's drivers interested in performing simpler administrative tasks. To reach a 
higher value, they have to hire new employees which are educated in performing the more 
complex administrative tasks.   

Activities that Enhance Drivers’ Level of Efficiency 
Since the business easily becomes unprofitable it's always about chasing costs and to find 
opportunities to save money, and the drivers work affect how well the haulier is able to fulfil 
it. The planning is super important to make sure that the truck is standing still with load as 
short periods as possible. Von Rohland mentioned several examples of how the route can be 
more efficient with highly automated trucks. He suggested that the driver can obtain 
information about traffic or loading and unloading points, arrange meetings for breaks, make 
appointments, reserve a parking space in a service area or in a truck stop as well as order a 
meal in advance while being on the move. (Von Rohland, 2015) These time-saving activities 
could arguably reduce the stress of the driver by making the delivery schedules more 
realistic. The survey showed that the drivers in general were positive about making work 
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related calls during automated driving. By giving the driver the means to perform their work 
efficiently it will in turn benefit the haulier 

Activities that Enhance the Drivers’ Freedom  
Every interviewed haulier said that they wouldn't mind the driver to do something of his or 
her own interest during automated driving. Even though drivers performing administrative 
tasks would create value, there might not be enough tasks to occupy the drivers entire idle 
time if they mostly choose to use the automated mode. The hauliers would benefit from this 
by getting drivers that appreciate their job, since they have time to perform their interest even 
though they spend a lot of time away from home as well as on the road. The privilege of 
doing what they want during shorter periods might counterbalance the rough parts of the job. 
The driver still must be in the driver's environment, being able to notice if the truck wants 
him or her to take over the driving, functioning like a truck manager. Hence, it doesn't 
concern the hauliers if the drivers get paid for performing their own interests as long as they 
are able to respond to the automated system. 

The hauliers found many possibilities from having a space suited for using a laptop. For 
example, they suggested that the drivers could take an online- course to learn something they 
are interested in or that they can have a secondary business to earn extra money. This was 
also mentioned during the focus group with drivers, were they talked about supplementing 
the salary with another business on the side, for example stock trading. However, the survey 
showed that the respondents in general were negative about studying or working with a 
secondary business during automated driving. The interviewed hauliers and drivers thought it 
would possible to do other hobbies as well, where you only need a desk or a computer, like 
painting or simply watching a movie.  

Activities that Enhance the Drivers’ Social Life 
Drivers, hauliers, and literature all agree about that a big source of frustration for truck 
drivers is their almost deprived social life. Their long absence from home and their odd work 
hours makes it hard to maintain a good relationship with both families and friends. 
Additionally, drivers have to work during many public holidays, leading to an even more 
strained situation at home. Actually, being away from home was one of the most negative 
factor according to the respondents of the survey while the hauliers mentioned this as a strong 
reason for young people not becoming a truck driver today. A highly automated truck could 
not eliminate but mitigate this issue by giving the driver the possibility to use social media or 
skype during automated driving. The driver could then skype with the family on a daily basis 
and help his or her kids with their homework and he or she could also skype with friends to 
keep in touch. The survey actually showed that the drivers were positive about 
communicating with family and friends during automated driving. Further, according to 
Williams et. al (2013), the frustration the drivers might feel about no human contact could be 
remarkably lowered if the driver could have more social interaction by technology (Williams 
& George, 2013).  

Highly automated trucks could also facilitate for drivers who want to meet up at certain stops 
during the work day, as they would be given a greater decisional freedom regarding time for 
breaks and such. In turn, the social fellowship among drivers would be gained as drivers 
could spend more time talking to each other on the phone as well as meet up easier. Highly 
automated trucks would ease the possibilities for drivers to interact with each other and hence 
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lead to less frustration, boredom, and loneliness among drivers. Further, Wesley (2016) claim 
that today, younger drivers network and use their phones while driving (Wesley, 2016). 
Additionally, during the interviews it got clear that all generations of drivers use their phones 
while driving. Having a highly automated truck will clearly make driving safer as the truck 
then would have the full responsibility for the driving, instead of an inattentive human.  

Activities That Enhance the Drivers’ Physical Health  
The hauliers mentioned the importance of having healthy drivers. The health of the drivers 
affects their efficiency and their level of endurance, which in turn affects the hauliers. Hence, 
it’s valuable for the hauliers to buy equipment that increase their drivers’ health. Both 
hauliers and drivers claimed a common issue for truck drivers during a regular work day is 
finding good places to eat, especially with the drive and rest regulations in mind. Restaurants 
that serve good healthy food along the highways are rare, as most available restaurants are 
junk food restaurants. This was confirmed by the respondents of the survey where poor 
possibilities to eat good food got most votes as a negative factor in the truck driving 
profession. Having a highly automated truck can make it easier to eat healthy food in several 
ways. If the drive and rest regulations change so that the truck can be seen as a second driver, 
it will be much easier for the driver to plan the breaks. Hence, it will be easier to stop at a 
specific restaurant with good food.  Further on, if the driver ends up in a traffic congestion, he 
or she could take the lunch break in the truck while the truck is responsible for the driving. 
The driver could possibly cook his or her own food, if given the right equipment, which 
would make it easier to prepare healthy food of his or her own like. This would be extra 
valuable when driving during nights in Sweden, since many restaurants are closed then.  

According to Wesley (2016), inactive and unhealthy life style, neck and back problems and 
obesity are common among long distance truck drivers due to sedentary work, sleep 
deprivation and high mental workload (Wesley, 2016). This was confirmed by hauliers and 
drivers during the interview who explained that many drivers are obese or have back 
problems. One driver suffered from something called “driver-neck” by the doctors, since it 
was common that truck drivers got a certain type of neck pain.  The disreputable poor health, 
both physical and mental, makes the profession less attractive for younger generations and 
obstructs recruitment of new drivers (Richardson, et al., 2015). Highly automated trucks 
could tackle these issues by letting the driver occasionally shift focus from the road as well as 
get up and stretch from time to time. The mental work load would be decreased, and the 
physical condition would be eased. Much would be gained if the driver could change seating 
position and preferably even stand up while the truck is driving on the highway. Von Rohland 
(2015) claims that this freedom of movement and the fact that the driver isn't condemned to 
the same posture for long periods in a row would surely benefit the health of the drivers (Von 
Rohland, 2015). The ideal scenario for the driver's physics would be if he or she could work 
out in the truck. However, there are some challenges with hygiene as the driver will have to 
shower afterwards. Further, the survey showed that around 70 percent of the drivers were 
reluctant to work out in the driver's environment.  

 A common issue for numerous drivers is that they cannot go to the toilet whenever they 
need. One driver even claimed that it was the worst part about the job. Sometimes there is a 
long distance between rest stops along the road and sometimes drivers end up in a traffic jam, 
making it impossible to go to the toilet. It’s easy to understand that it’s a problem, just 
imaging an office without toilets where you have to plan your toilet visit for the lunch break 
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while visiting another building. That might lead to some very stressful situations and 
probably a lot of stomach pain. One possibility with a highly automated truck is that the 
driver can activate the automated driving in these situations and possibly go to the toilet, if 
the driver's environment is equipped with one.  Many drivers and hauliers actually mentioned 
that it would be very appreciated having a toilet in the driver’s environment, even though 
they were afraid it wouldn’t be enough space for one. One haulier mentioned that the same 
kind of toilets you have in caravans can be placed under the passenger seat, however, there 
would be a need for placing it in a way where the driver gets full privacy. Another reason for 
adding a toilet in the driver's environment is that it has become more unsafe at rest places 
according to the interviewees. Some drivers might feel unsafe when they leave the truck in 
the middle of the night to go to the toilet.  

Possibilities that Enhance the Drivers’ Mental Health 
Theory and empirical study has shown that truck driving is a stressful occupation and the 
survey showed that the perceived stress increased with age. There are many external factors 
such as traffic jam, bad weather conditions, higher demands from customers etcetera, that 
leads to increased stress for the driver. Further on, the lack of social interaction, poor health 
and boredom leads to frustration and emotional exhaustion for the drivers. (Dubey & 
Gunasekaran, 2015) By introducing a highly automated truck in the driver's workday, a lot of 
the stress related factors can be reduced. Von Rohland (2015) claims that modern assistance 
systems decrease driver stress which in turn improves traffic safety. (Von Rohland, 2015) 
During traffic jams and bad weather conditions, the driver could watch a movie or do 
something else of his or her own interest to reduce the mental work load. The driver would be 
given more time to rest in a highly automated truck and would hence become less stressed. 
The survey showed that many drivers would like to rest in the driver’s seat during automated 
driving, but they wouldn’t rest in the bed. This might be because they don’t trust the 
technology enough to do so. Further, the situational awareness would decrease to a very low 
level from resting in bed. It would be low from resting in the driver’s seat as well, if the 
drivers don’t activate themselves with an activity like watching a movie or reading a book, 
but the driver would at least be physically closer to the equipment for taking over the driving 
if it’s needed.  

Both drivers and hauliers agreed that drive and rest regulations is a big stress factor for the 
drivers as they can risk penalty for driving over time or being late to a customer, due to 
circumstances they cannot control. Another stressful part caused by the drive and rest 
regulations is that drivers might be close to the customer or the food stop, but have to stop the 
truck because the drive time has run out. During the interviews, the drivers and hauliers 
claimed that the freedom of the work has decreased with the drive and rest regulations. By 
introducing a truck with a highly automated mode, which the driver can choose himself or 
herself when to use, the freedom would increase drastically. If drivers could take their break 
in the truck during automated driving and hence not be forced to stop to avoid penalty for 
driving over time, the level of stress would be substantially reduced. Further, the driver could 
rest in the truck while the truck is still moving and hence reach the destination in the same 
time as if he would have been driven himself of herself. By enabling a more effective work 
using highly automated trucks, it could be possible to schedule more time at home for long-
distance truckers (Williams & George, 2013), which has a great value. Being away from 
home was a very negative factor with the truck driving profession, according to the 
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respondents of the survey. All the hauliers and the drivers thought it would be fantastic if a 
highly automated truck could affect the drive and rest regulations in a way that makes it 
easier for them to perform an efficient work with decreased stress. However, there is a fear 
among a few interviewed hauliers and drivers that the drivers' work conditions will get worse 
because the road carriers might exploit them and force them to take their breaks in the trucks 
while it's moving, hence decreasing the amount of freedom. Optimally, there should be some 
rules to avoid that from happening.  

Truck drivers with a good mental health are less likely to commit errors while driving. 
(Wesley, 2016) Poor health, mental stress and fatigue are common states among truck drivers 
today and these states can be remarkably lowered with a highly automated truck due to 
increased mobility and shifted mental focus.  

5.2 When to Use the Automated Mode 
To make it attractive to drive a highly automated truck it should be possible for the driver to 
decide whether to use the automated mode or not, in situations where it’s possible and safe to 
use it. The hauliers believed that the drivers would lose their pride in their job if they were 
forced to use the automated mode and that it rather should be seen as an aid in different 
situations, and this was later confirmed by the interviewed drivers. The respondents of the 
survey were of the same opinion. Further, Hoff and Bashir explained that a greater reliance 
on automation can be achieved if the operator has some decisional freedom on when and how 
to use the automatic mode (Hoff & Bashir, 2015).  

By having the ability to choose, the automated mode could be put on in situations where the 
driver doesn't want to drive manually. Distracting a truck driver from monotone driving on 
highways to optional activities can make the profession more attractive since a driver's 
workday becomes more varied. Further on, having the automated mode taking over monotone 
tasks would also improve safety by reducing human error (Parasuraman & Riley, 1997). 
From the interviews, it got clear that today's drivers enjoy driving on small roads and in 
complicated situations and thus they would use the automated mode in monotonous 
situations, such as driving on motorway or being in a traffic jam.  This is further confirmed 
by studies focusing on drivers of private cars, which found that people are more positive to 
delegate the driving outside cities and during long journeys (Payrea, et al., 2014). However, 
the future drivers might not have the same driving skills or a need of driving in difficult 
situations as today's truck drivers, hence, the automated mode could be seen as a resource in 
difficult driving situations as well, given that the technology can handle it.  

One tricky part with using a highly automated truck is that the driver still needs good driving 
skills for the situations where he or she takes over the driving, but there is a risk that a low 
amount of manual driving will lead to a deterioration of skills. Once again, it's possible to 
compare the future truck drivers with pilots. During the interviews with pilots they explained 
that they program the route before departing and decide which height to fly on, which speed 
to use and which route to take. Despite starting the aircraft manually, pilots always fly with 
the autopilot. However, they often land manually as well, just to practise their skills for 
situation where there might be a system failure or non-suitable weather conditions. One pilot 
actually explained that they have a policy in the company that they should land the plane 
manually as often as possible in order to maintain the skills.  

A future truck driver of a highly automated truck will optimally have the possibility to choose 
when to use the automation mode or not, and thus it's important that the driver has the ability 



60 
 

to take good decision about when to use it. The automated system might be better suited for 
some situations than others and the driver must have knowledge about this. Optimally he or 
she should be educated to avoid inappropriate usage. The interviewed pilots explained that in 
some situations it's safer to use the autopilot and in some situations, it's safer to fly manually 
and the pilots must decide upon it. For example, above a certain height and during poor 
visibility, the autopilot should be used, whilst it's better to land manually during very windy 
weather. This is confirmed by Chialastri which has studied the humans' physiological limits 
in relation to automation (Chialastri, 2012). Hence the human-automation system shall work 
to complement each other with the purpose to increase the operational flexibility.  Norman 
wrote that a well-known motto in aviation is that automation takes over the easy parts but 
gives up when the situation gets difficult (Norman, 2015, pp. 73-79), hence pilots are trained 
to take corrective action if the system fails. The interviewed pilots explained that they train 
their flying skills eight hours every sixth month in a simulator. If there is a system failure, 
there are clear procedures to follow. This should optimally be reality for the future truck 
drivers as well.  

5.2.1 Prerequisites for Activities in the Driver’s Environment 
One interviewed haulier mentioned that the ergonomic condition in the driver’s environments 
wouldn’t be suitable for performing administrative work. He said that it couldn’t be 
compared with the level of ergonomics at an office, hence it wouldn’t be okay to let an office 
worker with a truck driver license work from the highly automated truck. This is very true, 
however, the design of the driver’s compartment in a highly automated truck will be designed 
in a way that enables desirable activities. Hence, the ergonomic condition for performing 
administrative work will be greatly increased compared to today’s truck where such activities 
aren’t planned to be performed. The ability to perform administrative work will arguably be 
affected by comfort level, noise level, lightning, and available equipment. The driver’s seat is 
under continuous improvement to provide as good comfort as possible and some of the 
interviewed drivers explicitly praised how comfortable it was compared to a seat in an 
ordinary car. Hence, if the seat can be equipped with armrests as well as adjusted in height so 
that the legs can be placed in an angle of 90 degrees, it could probably be compared to a good 
office chair. Further, there need to be a suitable space for placing a laptop or if there’s a 
screen built in, where the driver connects a personal laptop. A bigger screen placed in a good 
height, would arguably provide a better ergonomic than a small laptop. Further, putting the 
laptop in a closed compartment are desirable since it reduces the number of loose objects in 
the driver’s environment. The screen would be perfect for video-calls as well. The noise level 
might be worse than the level in an office, however, an open-plan office with many workers 
and different background noises from sources as a ventilation system or printers, might be as 
noisy as well. The lightning should arguably not be a problem if an ergonomist with expertise 
in lightning designs it.  

Some interviewees mentioned that the passenger seat often is redundant. The drivers rarely 
bring other people in the truck, and they thought that this space could be used for something 
else. The only time they thought that this seat was needed, was when a person is practice 
driving. Hence, a company could use a certain truck for practice driving while the other 
trucks get use of that space in another way. However, one haulier said that you could still 
have the passenger seat but re-design it a bit, so that the same kind of toilets as you find in 
caravans can be placed under the passenger seat. Whether this would work or not has to be 
investigated, but the principle of being able to use the place for different functions are great. 
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If the passenger seat for example could be transform into a desk or an exercise equipment, 
like the solutions that are made for compact living apartments, it would save a lot of space.  

Most of the drivers answered that they weren’t interested of exercising in the truck, some 
because they didn’t enjoy exercising and some because they felt they would be sweaty 
without the possibility to shower. The hauliers, however, thought it would be good if the 
driver’s good exercise a bit to increase their health. It would arguably be very difficult to fit a 
shower in the driver’s environment, but there are several types of exercises where you won’t 
need one. Some easier exercise would increase the blood circulation without necessary 
making the driver sweaty. One haulier suggested that such equipment could be connected to 
the ceiling, for example elastics to work out with, while another suggested to have a 
stationary bike. A stationary bike would take a lot of place put it can be a good idea to have a 
really compact equipment where the driver can paddle with arms or legs in a pace and with a 
resistance that suits him or her.  

All drivers thought that finding good food was a big problem. With a highly automated truck 
the driver can prepare brought food during automated driving and doesn’t need to search for a 
parking spot. Further, the place used for administrative work can arguably also be used for 
placing food, making it easier to sit in a proper way and eat.  

5.3 Who are the Future Drivers of Highly Automated Trucks? 
Defining the future driver of highly automated trucks is a bit complex. Of course, there will 
be many different kinds of factors that affect what kind of person that will fit for, the future 
job. Level of respectability, salary, and comfort as well as different government rules are only 
a few examples of factors that will affect what kind of person that will apply for the job. To 
answer this thesis second research question,” Who is the future driver of highly automated 
trucks?” there has to be a combination of findings from the empirical as well a theoretical 
study and necessary, motivated speculations. Knowledge about today’s truck drivers and 
pilots as well as knowledge about human-automation interaction, has together resulted in 
insights and clues that will be helpful for defining the future driver.  

5.3.1 Will today's Drivers Fit for the Future job? 
There are two ways to analyse if today’s drivers will fit for the future job; one is to analyse 
the drivers' interest in working in a highly automated truck and the other is to analyse their 
abilities of doing it. The driver’s perception has been analysed by understanding how they 
think that positive and negative factors of today will be changed through the use of a highly 
automated truck. During the interviews, all drivers said that what they appreciate the most, is 
freedom of working independently as well as being on the road, heading somewhere. Further 
they all had a pleasure of driving and enjoyed challenges from driving in difficult situations. 
The survey highlighted the same positive factors.  

Some of the interviewed drivers believed that a highly automated truck could increase the 
freedom of driving and being on the road but only if the drive and rest regulations would 
change by using it. However, the survey showed that the majority of the drivers thought that 
the biggest factors of appreciation would decrease while using a highly automated truck.  

The negative factors mentioned by the interviewees were; problems with drive and rest 
regulations, poor social contact, high level of stress, problems to find places where they 
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could stop and eat good food as well as problems with finding parking spots. The majority of 
the survey respondents answered that poor possibilities to find good food as well as being 
away from home were the greatest problems.  Drivers with more experience thought that the 
drive and rest regulations was problematic while the problem with stress seemed to increase 
with age.  

The interviewed drivers thought that a highly automated truck could decrease the problems 
with drive and rest regulations, if the regulation would change. Further, they believed that it 
could enhance the social contact by using better equipment as well as being able to focus 
solely at the communication. However, according to the majority of the respondents of the 
survey, most negative factors would stay the same using a highly automated truck.  

So, today's drivers mainly thought that the factors of appreciation would decrease and that the 
majority of the negative factors would stay neutral with a highly automated truck, which 
doesn't promote that they are the future drivers. Further, they actually said straight forward 
that they weren’t interested in it, while being asked about their interest in working in a highly 
automated truck. The interviewed drivers were negative about working in a highly automated 
truck since they believed their pleasure of driving would disappear and that their feeling of 
being free would be inhibited. The interviewed drivers also had troubles finding out which 
new possibilities a highly automated truck could bring; they were mostly afraid that such a 
truck would leave them redundant and over time unemployed. However, they were positive 
about testing to drive one and one driver stated that he might change his mind once the trucks 
are established in the business. The respondents of the survey answered similarly. The 
majority of the drivers were positive about it as long as they could decide when to put on the 
automatic mode and they were also curious about the technology and wanted to test it, but 
despite this, most drivers weren’t interested in driving one in their daily work. The only 
group where the majority were interested in driving a highly automated truck was amongst 
drivers with more work experience than one year. This correlates well with the 
literature where it’s written that young people tend to accept new technology while older feel 
more anxiety about it (Lerouge, et al., 2005). 

Will the drivers' perception change in the future? 
Since the experienced drivers had the most positive perception, they are probably able to see 
how a highly automated truck can benefit their daily work. This might show that the 
unexperienced drivers will change their mind in the future while getting more insights about 
their daily work. Boutellier and Heinzen explained that employees will be reluctant to adopt 
new technology if it means they have invested in training and machines in vain (Boutellier & 
Heinzen, 2014, p. 53) and this might be applicable on the unexperienced drivers. They have 
recently learned how to drive the truck and put a lot of pride in that, hence they might feel 
threatened by a system with the ability to take over the driving.  Further, the social influences 
weigh more than the individual perception or attitude, especially if the organization has a 
collectivistic culture. (Workman, 2005) Drivers often talk about the trucking culture, and if 
this culture in general has a negative perception of highly automated trucks, there is a 
risk that this will affect the individuals. Especially the unexperienced drivers which valued 
the trucking culture higher. 
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Further, the attitude will arguably change after getting the possibility to train using highly 
automated trucks. Training enhances employees' knowledge and expertise as well as decrease 
anxiety, which in turn will lead to a more favourable attitude towards using it (Payrea, et al., 
2014). One must remember that the interviewed drivers as well as the respondents of the 
survey don't have much knowledge of highly automated trucks and haven't tried driving one. 
Hence, their answers are based on a perception, which probably are affected by anxiety about 
such technology and fear of being redundant. The benefits such a product can bring will 
probably be easier to detect after getting rid of the anxiety, which can lead to a more 
enthusiastic and motivated perception. If they are enthusiastic and motivated, it will arguably 
affect what they are willing to learn or do, to create extra value while working in such a truck. 
Sure, the pleasure of driving would probably decrease in the beginning, but as one haulier 
said, it doesn't take long time to adjust to a new habit and forget how it used to be after a 
while. In summary, even though the drivers' perception is rather negative today, it doesn't 
mean that it will be that in the future having more knowledge and experience of such 
technology.   
 

5.3.2 Necessary Traits and Skills of a Future Driver 
Since a perception can be changed, the needed traits and skills for working in a highly 
automated truck can reveal more information about the profile of the future driver than what 
the perception does.  A highly automated truck will naturally alter the driver's role, new skills 
have to be learned and the automated system has to be understood.  Further, there will 
probably arise new problems from the more complex technology which acquire new 
approaches.  

There are several traits and skills, which defines a good truck driver today. Dubey and 
Gunasekaran stated that three important traits are maturity, education level and endurance. A 
mature and well-educated driver will drive carefully and respect rules and regulations while 
high endurance makes a driver last longer. Further, Dubey and Gunasekaran wrote that the 
important skills can be developed in technical and social skills, like basic automobile 
engineering and basic engine diagnostics as well as communication skills and having the 
right attitude. (Dubey & Gunasekaran, 2015). This was confirmed by the interviewed hauliers 
who said that the driver should optimally be a trouble-shooter with technical skills as well as 
make good publicity of the road carrier, while meeting customers. Further, they explained 
that the driver must take good care of the truck he or she is driving and that good driving 
skills is important to avoid scratching or breaking anything. The hauliers also mentioned that 
responsibility was an important trait, since they are driving a big vehicle among others as 
well as need to show up in time at work in the morning. A late driver will affect the whole 
route and lead to many negative consequences. The hauliers also mentioned that they 
appreciated flexible and efficient drivers. When asking the drivers who responded the survey, 
they valued the same traits and skills. Hence, it's clear that the literature, hauliers, and drivers 
agree about important traits and skills for being a good truck driver today.  

What's interesting is if these traits and skills will be as important in a highly automated truck. 
The future driver will still drive the truck manually during some periods and thus he or she 
still needs to have good driving skills. If the system fails or if the situation calls for manual 
driving the driver must have the skills to handle the driving. Thus, important driving skills 
will arguably continue to be important in highly automated trucks. Further, the driver has to 
show up in time in the morning and follow time schedules as well as being in charge of a big 
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vehicle, hence responsibility remain as an important trait. There is no reason for that the need 
for a flexible and efficient driver will decrease either. It will rather increase, since the driver 
should handle other tasks than driving while being in the truck. However, the need for the 
driver to drive fuel-efficient will arguably decrease since the highly automated truck will be 
responsible of the driving for the most part. The need for a social skill remain as well since 
the driver will continue to meet customers. The value of this skill might increase as well, if 
the future driver starts to handle more customer-related administrative work and phone-calls 
during automated driving. Another trait, which arguably will remain, is to enjoy working 
independently. Even though the social contact can increase with a highly automated truck, the 
driver will continue to work independently in the truck. The skills that might be less 
important driving a highly automated truck, are the technical skills regarding the trucks 
mechanics. Such a high-tech truck will probably have the ability to troubleshoot itself, 
communicating what's wrong. For example, if something has to be changed, the truck can 
explain which part and how to do it. Hence, it will be easier for a driver with few mechanic 
skills to solve the problems. However, the driver arguably has to have a great understanding 
of and knowledge about the automated system instead, to be able to co-operate with it. 

New necessary traits and skills 
While many of today's traits and skills arguably will remain, new ones will be added in the 
future. For example, it will be very important that the driver can keep a good situational 
awareness while doing other activities. When a driver focuses on other activities during 
automated driving, he or she will be in a state referred to as "out-of-the-loop". During a 
passive situation, information will be less attainable in the active working memory causing 
the operator to have a longer reaction time. (Endsley & Kiris, 1995). Hence it is important 
that the driver pursues an activity that keeps him or her alert. This was confirmed by the 
interviewed pilots which talked a lot about the importance of keeping situational awareness, 
knowing where they are, where they are heading and the status of the airplane. To keep the 
situational awareness, they never lay down resting, instead they use an iPad or read a book as 
activities. Even though situational awareness is affected by the performed activity, it is also a 
skill that can be trained and develop. Some people also have a high level of situational 
awareness naturally since they have traits that re-enforce it. The future driver of highly 
automated trucks will optimally remain a good situational awareness in different situations. 

If operators not properly understand how the performance of the automated system varies in 
different situations, they tend to misuse the automation, which can lead to accidents. 
Research has shown that training the operator in the actual ability of the automated system in 
different situations can reduce complacency (Hoff & Bashir, 2015). Automated systems 
might behave in unintended manner called surprise events. Some situations are unexpected 
but remain within the realm of the operator's knowledge making it possible to handle the 
situation, while others are new situations not being exampled during training. Not having a 
cognitive map of the situation leads to danger (Chialastri, 2012) and hence the operator much 
be able to take good decisions as fast as possible, without earlier experience. According to 
Sengupta, young people has a more adaptive and receptive relation to automation (Sengupta, 
et al., 2016), hence they might be better suited for handling situational surprises.   

What's also important is to have the right amount of trust in the automated system. There are 
many different factors that influence trust, thus reaching the appropriate level of trust is a 
difficult task. (Hoff & Bashir, 2015) Low self-confidence along with high trust in automation 
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tend to lead to more frequent use of automated systems, while high self-confidence and low 
trust lead to manual control. The same amount of self-confidence and trust also tends to lead 
to manual control. (de Vries, et al., 2003). There are other personal traits that also affect 
human-automation trust; an extrovert emotionally stable and intuitive person is more likely to 
trust an automated system than a person that is introvert, emotionally unstable and with a 
sensing personality. (Hoff & Bashir, 2015) 

Further, research implies that a high educational level can have a positive influence on the 
operator's attitude, because of the ability to quickly understand the technology due to 
sophisticated cognitive structures. An operator with low educational level tend to be more 
sceptical and feel more anxiety, possibly because an insufficient knowledge. (Lerouge, et al., 
2005) (Porter & Donthu, 2006).  

The trust of a technology is also affected by how risky it is to use it. Numerous research 
shows that high risk operations tend to yield lower trust of users, however, higher trust can be 
achieved if there is a great potential benefit with the automation (Von Rohland, 2015). 
Hence, the driver’s that are the first to work in highly automated trucks will probably gain 
something from doing so.  Further, it will arguably be a sensation seeking personality, who 
seeks novel and complex sensations while taking a risk for the experience, that apply for the 
job in the beginning.  

5.3.3 Complemented Rather than Substituted Tasks 
The drivers of today, that will be most suited for driving a highly automated truck, are the 
ones that can be complemented by the automated system rather than substituted. In the 
theoretical framework, an example from the implementation of Automatic Teller Machines 
were made. The bank teller employment rose from the implementation instead of the 
opposite. Their cash-handling tasks decreased significantly, and they could become more 
involved in relationship banking. However, this didn't suit all bank tellers; a bank teller with 
great ability to tally currency but poor ability of personal banking was negatively affected by 
ATM's since their primary task was fully substituted. Bank tellers with the ability to work 
with personal banking was in turn benefited from ATM's since automation only 
complemented their tasks. (Autor, 2015) A truck driver, which are able to use the time he or 
she isn't manually driving, for doing other tasks will only be complemented by the automated 
system in a way that can create possibilities for both the haulier and the driver. However, a 
truck driver which only enjoy driving the truck and which isn't interested in creating value in 
other ways will probably be substituted by the new technology and other employees.  

One activity that could create value for the hauliers is administrative work. This can be 
related to bank tellers starting to do some personal banking besides tallying currency. There 
was mixed feeling among the interviewed drivers about performing administrative work, 
most of them were negative but some could do it if they got a higher salary. However, the 
survey showed that the majority of the responding drivers would do administrative tasks if 
they got a higher salary. The respondents that were the most positive about doing 
administrative tasks were the youngest drivers and those with more than one years' 
experience. A driver’s tasks don’t have to be complimented by administrative work, what’s 
important is that the driver is able to spend the time during automated driving in a way that 
creates value in some way. It could be by doing an activity of own interest to keep a good 
health, learn new knowledge or earn extra money or it can be by doing office tasks related to 
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the road carrier. It is vital that the driver wants to utilize the automated mode as an aid, and 
not persist on always driving manually or spend time being bored and frustrated if having that 
automated mode put on. Using the automated mode will decrease the fuel consumption and 
increase the safety and hence it’s important that the future drivers utilize it.  

5.3.4 Is the Future Profile of the Truck Driver Similar to That of a Pilot? 
The future truck driver profession can be related to the pilot profession since there are many 
similarities. Both professions would work in a large vehicle with an automated system, going 
from one place to another. Hence, it's interesting to see why pilots have chosen their 
profession, are those who are interested of the pilot profession possibly attracted by the future 
truck driving profession as well? According to the interviewees, some pilots choose the 
profession since they have close relatives that are pilots. This is also common within the 
trucking industry where many drivers have relatives that are drivers or hauliers. Other pilots 
choose the profession because they are attracted to the technology and enjoy controlling such 
a huge and complex machine. Further, pilots are attracted by a travelling lifestyle, going to 
new locations interacting with other cultures. The interviewed pilots mentioned that being 
away from home during periods of time can be tough, but that the fellowship among pilots 
makes up for it. There is a strong fellowship among truck drivers as well, but since they work 
alone in the truck it is arguably a less social profession.  

Factors that might appeal the same personalities as pilots to choose the future long haulage 
truck driving profession are; travelling to other countries and the controlling of a large and 
complex vehicle. However, there is some factors that differ; the social aspect, the salary, and 
the respect for the profession. The pilot profession is more respected among others than the 
truck driving profession and the salary is higher as well. The salary and the respectability of a 
profession will arguably affect what kind of persons that apply for it. However, highly 
automated trucks might lead to increased salary and respect. One haulier mentioned that the 
money gained from more efficient driving could be spent on raising the drivers' salaries. 
Further, doing administrative work could lead to a raised salary in cases additional education 
will be required. The future drivers will also have the possibility to spend time on a 
secondary business, like trading, to earn some extra money.  

When asking the two interviewed pilots if they would be interested in the future truck driving 
profession, working in a highly automated truck, they answered that they weren't. For one of 
them the reason was that he wouldn't trust such technology on the roads where it's smaller 
margins than in the air, while the other pilot thought she would feel lonely working alone in 
the truck. If a pilot, which are used to interact with an automated system, is afraid of doing so 
in a truck, it's not strange at all that today's truck drivers are a bit sceptical. However, this 
scepticism will arguably decrease at the time these trucks are released and there is proof for 
that the technology is working.  

5.3.5 The Personas of Future Drivers 
The analysis of the insights from the theoretical and empirical study, which have been 
discussed above, made it possible to create four different personas. Since interviews showed 
differences between small and large road carriers and since today’s drivers perception was 
affected by level of experience, these factors were used for designing them, see Figure 5.  

 



67 
 

 
Figure 5. Schematic diagram over the areas that creates reference points for the creation of personas 

The schematic picture in Figure 5, shows the four reference points of the personas; Niklas is a 
haulier of a small road carrier who also drives, Jörgen is an experienced driver of a large road 
carrier, Frida is a driver of a small family-owned road carrier and Amir has recently started to 
take his truck driving license.  These reference points where used as a base, while 
important traits and skills (flexibility, maturity, efficiency, responsibility, driving skills and 
social skills, administrative skills, fast decision-making, and good intuitive 
judgement) together with value bringing activities, helped to form the rest of the personas. All 
personas were created with a design that includes a picture and a quote, describing text and 
symbols, short facts as well as their levels of different traits and skills important for being a 
good driver.  Each persona is motivated an explained in 5.3.6 -5.3.9.  
5.3.6 Jörgen -The Driver Veteran  

Jörgen is created from a reference point in the upper right quadrant of the schematic picture, 
see Figure 5. Hence, he has a long experience of driving and works at a large road carrier. 
The Persona “Jörgen” is based on insights about the elder and experienced drivers of today 
and how they can benefit from using a highly automated truck.  Jörgen has some health 
problems from many years of sedentary work in a truck, he has a “driver-neck” and is a bit 
overweight. He is also divorced, which partly can be blamed of long periods away from 
home. Poor health as well as being divorced are common factors among today’s elder drivers. 
Jörgen is stressed because of higher demands and increased drive and rest regulations, hence 
he doesn’t enjoy his work as much as before. This was brought up by many elder drivers and 
some hauliers who stated that the profession is more stressed and less free today. Further, the 
survey showed that the perceived stress increased with age. 71 percent of drivers older than 
50 years thought stress was a problem, while only 18 percent of drivers younger than 30 
years saw it as a problem. Jörgen is one of the elder drivers who enjoys working in a highly 
automated truck, but he was a bit sceptical in the beginning. Many of today’s drivers are 
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afraid to be substituted by the technology and hence have a negative perception of it. 
However, Jörgen realized that he could benefit from doing other activities during automated 
driving and got rather complemented from it than substituted. One benefit is that he can do 
exercises, that can reduce his neck-pain, in the driver’s environment. 42 percent of the oldest 
survey respondents answered that they would exercise sometimes or quite often during 
automated driving. Another benefit is that he has time for taking a language course during 
automated driving. Some interviewed elder drivers explained that they didn’t get good grades 
in schools back in the days, hence studying could be of interest now just to learn some new 
knowledge. Jörgen wants to learn Spanish since he wants to move to Spain after retirement, 
hence he takes an online-course. Many of today’s drivers enjoys driving where it’s the most 
complex, so does Jörgen. That’s why he always put on the automated mode at highways. The 
full persona of Jörgen can be seen in Appendix D. 

5.3.7 Frida – The Entrepreneur 
Frida is created from a reference point in the lower left quadrant of the schematic picture in 
Figure 5. Hence, she has a fair experience of driving and works at a small road carrier. Frida 
is based on insights about what it would take to solve the current lack of drivers as well how 
competitive the business is. Today, more drivers retire from than enter the driving profession 
and the high competition force many small road carriers to quit their business. Mainly since 
they can’t afford to drop the freight prices as much as the bigger road carries. Frida works as 
a driver for a small family-owned road carrier and she really wants the business to survive, 
hence she has motivated her family to invest in highly automated trucks since she knows it 
will make them save money. Highly automated trucks drive in an optimal way which leads to 
less fuel-consumption. Less fuel consumption is good for the environment as well which 
Frida appreciate since she likes spending time out in the nature. The interviewed hauliers 
explained that they get very few applications and that most of them are from poorly qualified 
drivers. Frida really wants to help her family, especially since it is hard to find competent 
drivers today, but she also would like to spend time on her own business. The investment in 
highly automated trucks will make it possible for Frida to work with a secondary business 
during automated driving. A couple of interviewed drivers as well as the participants of the 
focus group said that they were positive about working with a secondary business to earn 
some extra money and suggested trading. Frida doesn’t like trading, instead she works with 
graphical design which suits her creative side. Being away from home is also less of a 
problem, since she can use social media while being on the road. The full persona of Frida 
can be seen in Appendix D. 

5.3.8 Niklas – The Owner-Driver  
Niklas is created from a reference point in the upper left quadrant of the schematic picture in 
Figure 5. He has a good experience of driving and works as an owner-driver. Niklas is based 
on insights about owner-drivers and how they can benefit from using a highly automated 
truck. All interviewed hauliers and drivers agreed about that a highly automated truck would 
benefit owner-drivers or small road carriers the most. Today they do a lot of administrative 
work during evenings and weekends since the actual driving fills up the working hours. 
That’s the situation for Niklas, he has to do administrative work from home to be able to run 
his business and this gives him a lot of bad conscience. He feels like he doesn’t spend enough 
time with his family which stresses him a lot. The interviewed hauliers who drove themselves 
explained that they always had to work and that they experienced a lot of stress, which isn’t 
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good for their health. For Niklas, this has led to a high blood pressure and he would really 
need to relax some more. Using a highly automated truck leads to many benefits for him. One 
great benefit is that he can communicate more often with his family during automated driving 
which makes it less frustrating to be away from home. Being away from home was seen as 
one of the most negative factors with the driver profession, according to the survey 
respondents. He often makes video-calls with his daughter and sometimes he helps her with 
her homework. One interviewed haulier mentioned that if he would have had a highly 
automated truck back in the days he would have helped his children with their homework to 
be able to be present during activities in their daily life. Niklas can also spend more time at 
home since his routes are more efficient from changed drive and rest regulations and this 
makes him come back from his trips faster. All interviewed drivers and hauliers explained 
that it would be a major advantage if a highly automated truck can change the drive and rest 
regulations, however, this might not be reality in the future. The full persona of Niklas can be 
seen in Appendix D. 

5.3.9 Amir – The Beginner  
Amir is created from a reference point in the lower right quadrant of the schematic picture in 
Figure 5. He has recently started taking truck driving lessons and plans to work for a large 
road carrier. Amir is based on the insights about similarities between the pilot profession and 
the future truck driving profession. Further, he represents a person that choose to become a 
driver because of the release of highly automated trucks. Pilots and truck drivers both travel 
and spend time away from home within their daily work. With a highly automated truck 
another similarity will increase – the handling of a complex highly automated machine. 
According to one interviewed pilot, this was a main reason for becoming a pilot for some 
persons, and Amir is one of them. However, being a pilot puts a lot of requirements on the 
physical health and due to Amir’s asthma, he can’t work as one. Highly automated trucks 
have the ability to increase the attractivity of the truck driving profession, for example 
through changed work tasks and new required skills. Amir wasn’t interested of the profession 
earlier but with the new technology he has changed his mind. Working in a highly automated 
truck would make him more as a truck manager than solely a driver, which he thinks suits 
him well. Research shows that young people are better at handling automated systems, and 
Amir thinks that his technical interest as well as experience from playing a lot of video-
games will benefit him in the interaction with the system.  Amir also takes courses to gain 
new administrative skills. He knows that he will earn more money from having that kind of 
competence as well.  The survey showed that 36 percent of today’s drivers younger than 30 
years, would do administrative work because they have an interest of it, while the same 
percent answered that they would do it if they got a higher salary. Being away from home 
doesn’t scare Amir at all since he has most of his friends online. Many people actually 
communicate more with friends online than in reality today.  The full persona of Amir can be 
seen in Appendix D. 

5.3.10 The Validity of the Value Bringing Activities and the Personas 
There are several external factors that affects the validity of mentioned 
valuable activities and the four personas. The validity of the value bringing activities are 
affected by the empirical study, hence it would be necessary to perform further research with 
a higher number of interviewees and survey respondents to further strengthen the result of it. 
Only this will give information of if the sample reflects the population. The personas’ validity 
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is affected by additional factors. Assumptions, which might not be true in the 
future, where made while creating them. For example, some activities they perform might be 
seen as value bringing today, but cannot be performed since there is a rule that the driver 
needs to be belted. Cooking is an example of such activity. There is also an example of 
changed drive and rest regulations, where the truck is seen as a second driver, and this might 
not be reality as well. Further, since the driver's environment of Swedish trucks are small, 
some activities might be prevented by not being able to redesign the area in a way that 
enables them.  
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6. CONCLUSION 
 
This thesis has analysed which activities that create value for the haulier while the driver 
isn't actively driving as well as who the future drivers of highly automated trucks are. This 
chapter will present the drawn conclusions through a list of activities and four different 
personas of possible future drivers.  

6.1 List of Valuable Activities 
The empirical study showed that the following activities will create direct or indirect value 
for the haulier: 

1. Tasks that would create direct value for the haulier 

There are many benefits to be gained for the haulier if the truck could take over some 
parts of the driving, as it gives the driver the opportunity to perform other activities. 
The driver could perform work task which are directly value-adding for the haulier, 
such as administrative work and logistic planning. Further, if the drive and rest 
regulations could be changed with the introduction of highly automated trucks, it 
would be of direct economic value for the haulier if the driver could rest of eat while 
the truck is still in motion.  

• Administrative work 
For owner-drivers, with none or a few drivers employed, it will be highly valuable 
to be able to perform administrative tasks during automated driving instead of at 
home during evenings and weekends. If given the necessary equipment, the 
following activities, could be performed from the truck: Route planning, pricing, 
billing, wage payments, employment tax payment, communication with customers, 
make work related calls, purchasing, controlling trucks and drivers in logistic 
terms as well as book keeping 

For hauliers of large road carriers, it’s valuable if the drivers can perform 
administrative work as well, but for it to be highly valuable the drivers need to be 
educated in performing these kinds of tasks. With the large number of trucks and 
employees, the administrative tasks become more complex. The following 
activities could be performed by today’s drivers of larger road carriers, without 
further education: Sending quittances from the truck to shorten the office 
turnaround time, make work related calls, plan the next load and unload of goods, 
handle communication with customers, do simpler book keeping.  

If the larger road carriers have drivers educated in performing specific 
administrative work, they could perform most of the office work from the truck 
given the right conditions regarding equipment and ergonomic matters. 

• Logistic Planning 
The routes and the breaks could become more efficient with highly automated 
trucks and hence yield direct economic benefits for the haulier. Activities that the 
drivers could do from the truck that would make the work day more efficient are; 
Book appointments, make reservations, call, and order meals in advance, book 
service for the truck etc.  
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• Changed or repealed drive and rest regulations 
Regardless of the size of the road carrier, it would be valuable for the haulier if the 
drive and rest regulations were changed or repealed. The drivers could, apart from 
performing the above-mentioned activities while the truck is in motion, also rest 
or have their food breaks in the truck. This would keep the truck in motion for 
longer periods of time and hence result in direct economic gains for the haulier. 
Further, the driver would last longer and hence drive safer and stay more alert 
during the work shift.   
 

2. Tasks that would create value for the driver and indirectly for the haulier  
The hauliers believed that activities which improves the physical or mental health of 
their drivers would create value for the hauliers as well. An increased health reduces 
fatigue and increase endurance. Further, they mentioned that it is important that their 
drivers have an interest of taking care of their health. The hauliers suggested activities 
like;  
 

• Communicate with friends and family – Either by telephone or social 
media, to make periods away from home less frustrating. Today’s drivers were 
positive about this activity.  

• Relax in the driver’s seat – To higher the endurance of the drivers and 
decrease fatigue. Today’s drivers where highly positive about this while they 
would never relax in the bed.  

• Use a computer for studying – To either learn new administrative skills or to 
learn something of own interest which there’s no time for otherwise. The 
drivers in the focus group were positive about this, while the survey 
respondents were mostly negative. 

• Use a computer for secondary business - In order to supplement the salary 
with a business of interest. The drivers in the focus group where positive about 
it while the respondents of the survey were negative.  

• Cook/Eat – To be more efficient and decrease stress from finding a suitable 
restaurant. All interviewees and survey respondents where positive about this. 

• Exercising -  To increase endurance and decrease fatigue and muscular 
problems from sedentary work. Today’s drivers where mostly negative about 
exercising, because of disinterest or sanitary matter.  

 

6.2 The Future Drivers 
It's difficult to predict who the future drivers of highly automated trucks are, since there are 
many factors that will affect it, but this theses work has gathered insights helpful 
for making predictions. The most valuable insights regarding the future drivers are described 
below:  
 

• The Empirical study showed that 50 percent of today's drivers are interested in driving 
a highly automated truck if they can decide when to put on or off the automated 
mode. While having tried such a truck and realised that the technology is safe, even 
more drivers might be interested of it.  
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If the interested drivers of today use the time during automated driving for activities 
that creates value for the haulier, either direct or indirect, they will fit for being 
drivers of highly automated trucks. These drivers will be complemented rather than 
substituted by the automated system. 

• Persons attracted by the pilot profession might be attracted by the future truck driving 
profession as well, since there are many similarities. Hence, these persons can be a 
new target group for the future truck driving profession.    

  
• There are different important traits and skills for being a good truck driver in the 

future. Responsibility, maturity, and good driving skills are important since the driver 
still need to drive manually from time to time in such a large vehicle. Flexibility, good 
administrative skills, and good social skills are important since the driver will get 
even more different tasks to handle, where administrative work and increased 
customer contact might be examples of it. Having a fast reaction time and a good 
intuitive judgement will be important to be able to gain situational awareness and take 
decision fast during an eventual system failure.  Further, the drivers should be 
extrovert and emotionally stable to be better at communication with the system. The 
quote between level of self confidence and trust in the system is also important so that 
the driver can take good decisions about taking over the driving manually or letting 
the automated system handling it.   

The future drivers and their activities during automated driving are presented through four 
personas, which can be found in Appendix D.   
 
6.3 Future Recommendations 
To further work on this topic, more information would be valuable and could be gathered by 
conducting more interviews with hauliers and drivers as well as making a more extensive 
survey. A more extensive survey could strengthen the insights and provide a statistically 
sound groundwork for the drivers' perception of their work today as well as their attitude 
towards working in a highly automated truck. It would also be valuable to conduct interviews 
with office workers as well as send out a survey, in order to see if they are interested in 
working in a highly automated truck. This thesis has only investigated if today's truck drivers 
are willing to do office work, and not if office workers are willing to drive highly automated 
trucks. 

A lot of the hauliers and drivers said that it would be a really big advantage if a highly 
automated truck could change the drive and rest regulation, e.g. by seeing the truck as a 
second driver. For some hauliers, this would be the main reason for investing in one. Hence, 
different actors within the business should work together with the purpose to change the rules 
to the better. If manufacturing companies and road carriers work together with governments, 
there is a greater chance   that optimal rules can be set.  

Further, as a manufacturing company of highly automated trucks there’s a need to greatly 
market the possibilities these kinds of trucks can bring. For actors within the business who 
aren’t involved in the development of the trucks, there are many prejudices that affects their 
perception and prevent them from imaging the trucks full capability and the possibilities that 
comes with it.  



74 
 

7. REFERENCES 
 

 

Abbott, M. L. & McKinney, J., 2013. Observation and Empirical Generalization. In: 
Understanding and Applying Research Design. Hoboken, New Jersey: John Wiley & 
Sons, Inc, pp. 35-51. 

Andersen, E., 2013. www.forbes.com. [Online]  
Available at: https://www.forbes.com/sites/erikaandersen/2013/05/31/21-quotes-
from-henry-ford-on-business-leadership-and-life/#14dcb7d3293c 
[Accessed 6 06 2017]. 

Autor, D. H., 2015. Why Are There Still So Many Jobs? The History and Future of 
Workplace Automation. The Journal of Economic Perspectives, 29(3), pp. 3-30. 

Autor, D. H. & Dorn, D., 2013. The Growth of Low Skill Service Jobs and the 
Polarization of the U.S. Labor Market. American economic Review, 103(5), pp. 1553-
1597. 

Bailey, N. R. & Scerbo, M. W., 2007. Automation-induced complacency for 
monitoring highly reliable systems: the role of task complexity, system experience, 
and operator trust. Theoretical Issues in Ergonomics Science, 8(4), pp. 321-348. 

Bisantz, A. M. & Seong, Y., 2001. Assessment of operator trust in and utilization of 
automated decision-aids under different framing conditions. International Journal of 
Industrial Ergonomics, 28(2), pp. 85-97. 

Boutellier, R. & Heinzen, M., 2014. Technology Speed and Substitution . In: Growth 
Through Innovation: Managing the Technology-Driven Enterprise . Zurich : Springer, 
pp. 47-58. 

Brynjolfsson, E. & McAfee, A., 2014. The second machine age : work, progress, and 
prosperity in a time of brilliant technologies. New York: W. W. Norton & Company . 

Brynjolfsson, E., Mcafee, A. & Manyika, J., 2014. Will Your Job Disappear?. New 
Perspectives Quaterly, 31(2), pp. 74-77. 

Casner, S. M., Geven, R. W., Recker, M. P. & Schooler, J. W., 2014. The Retention 
of Manual Flying Skills in the Automated Cockpit. The Journal of Human Factors and 
Ergonomics Society, 56(8), pp. 1506-1516. 

Chialastri, A., 2012. Automation in Aviation. In: Automation. s.l.:InTech, pp. 79-102. 

Collis, J. & Hussey, R., 2014. Business Research: A Practical Guide for 
Undergraduate and Postgraduate Students. 4 ed. s.l.:Palgrave Macmillan. 

Cooper, A., Reimann, R. & Cronin, D., 2007. About Face 3.0: The essentials of 
interaction design, New York: Wiley. 



75 
 

Creaser, J. I. & Fitch, G. M., 2015. Human Factors Considerations for the Design of 
Level 2 and Level 3 Automated Vehicles. In: Road Vehicle Automation 2. 
s.l.:Springer International Publishing AG Switzerland, pp. 81-89. 

Czaja, S. & Sharit, J., 1988. Age differences in attitudes toward Computers. The 
Journals of Gerontology B: Psychological Sciences and Social Sciences, Volume 53, 
pp. 329-340. 

Dahmström, K., 2011. Från datainsamling till rapport - att göra en statistisk 
undersökning. 5:1 ed. Polen: Pozkal. 

de Vries, P. & Midden, C., 2008. Effect of indirect information on system trust and 
control allocation. Behaviour & Information Technology, 27(1), pp. 17-29. 

de Vries, P., Midden, C. & Bouwhuis, D., 2003. The effects of errors on system trust, 
self-confidence, and the allocation of control in route planning. International Journal 
Human-Computer Studies, Volume 58, pp. 719-735. 

Degani, A. & Heymann, M., 2002. Formal Verification of Human-Automation 
Interaction. HUMAN FACTORS, 44(1), pp. 28-43. 

Dubey, R. & Gunasekaran, A., 2015. The role of truck driver on sustainable 
transportation and logistics.. Industrial and Commercial Training, Volume 47, pp. 
127-134. 

Dzindolet, M. T. et al., 2003. The role of trust in automation reliance. International 
Journal of Human-Computer Studies, 58(6), pp. 697-718. 

Endsley, M. R., 1988. Design and Evaluation for Situation Awareness Enhancement. 
Human Factors, pp. 97-101. 

Endsley, M. R. & Kiris, E. K., 1995. The Out-of-the-Loop Performance Problem and 
Level of Control in Automation. Human Factors, 37(2), pp. 381-394. 

Fagnant, D. J. & Kockelman, K., 2015. Preparing a nation for autonomous vehicles: 
opportunities, barriers and policy recommendations. Elsevier, pp. 16-181. 

Frey, C. B. & Osborne, M. A., 2017. The future of employment: How susceptible are 
jobs to computerisation?. Technological Forecasting & Social Change, Volume 114, 
pp. 254-280. 

Georgescu, M., 2006. Driverless CBTC—specific requirementsfor CBTC systems to 
overcome operation challenges. Computers in railways, pp. 401-409. 

Goulding, C., 2002. Grounded Theory - A Practical Guide for Management, Business 
and Market Researchers. London: SAGE Publication. 

Greenblatt, J. B. & Shaheen, S., 2015. Automated Vehicles, On-Demand Mobility, 
and Environmental, s.l.: Springer. 

Gubrium, J. F., Holstein, J. A., Marvasti, A. B. & McKinney, K. D., 2012. The SAGE 
Handbook of Interview Research: The Complexity of the Craft. s.l.:SAGE 
Publications. 



76 
 

Hancock, P. A. et al., 2013. Human-Automation Interaction Research: Past, Present 
and Future. Human-Automation Interaction Research, pp. 9-14. 

Hoff, K. A. & Bashir, M., 2015. Trust in Automation: Integrating Empirical Evidence 
on Factors That Influence Trust. HUMAN FACTORS, 57(3), pp. 407-434. 

ICAO, 1988. Human Factors Training Manual, Montreal, Canada: s.n. 

Igbaria, M., Parasuraman, S. & Baroudi, J., 1996. A motivational model of 
microcomputer usage. Journal of Management Information Systems, 13(1), pp. 127-
143. 

Jasperson, J., Carter, P. & Zmud, R., 2005. A comprehensive conceptualization of 
the post-adoptive behaviors associated with IT-enabled work systems. MIS 
Quarterly, 29(3), pp. 525-557. 

Johnson, J. C., Bristow, D. N., McClure, D. J. & Schneider, K. C., 2010. Long-
Distance Truck Drivers Discuss Their Occupations. , 77(1),. Journal of 
Transportation Law, Logistics & Policy, Volume 77, pp. 55-75. 

Karvonen, H. et al., 2011. Hidden roles of the train driver: A challenge for metro 
automation. Interacting with Computers, Volume 23, p. 289–298. 

Lerouge, C., Newton, S. & Blanton, J., 2005. Exploring the systems analyst skill set: 
Perceptions, preferences, age, and gender. Journal of Computer Information 
Systems, 45(3), pp. 469-480. 

Marsh, S. & Dibben, M. R., 2003. The Role of Trust in Information Science and 
Technology. Annual Review of Information Science and Technology, Volume 37, pp. 
467-498. 

Merritt, S. M. & Ilgen, D. R., 2008. Not all trust is created equal: Dispositional and 
history-based trust in human–automation interaction. Human Factors, Volume 50, 
pp. 194-210. 

Merritt, S. M. & Ilgen, D. R., 2008. Not all trust is created equal: Dispositional and 
History-Based Trust in Human-Automation Interactions. Human Factors, 50(2), pp. 
194-210. 

MG1, 2013. Disruptive technologies: advances that will transform life, business, and 
the global economy, s.l.: McKinsey Global Institute . 

Muir, B. M., 1987. Trust Between Humans and Machines, and the Design of 
Decision Aids. Cognitive Engineering in Complex Dynamic Worlds, 27(5), pp. 71-83. 

Naidoo, P., 2010. Airline Pilots' Perceptions of Advanced Flight Deck Automation. 
s.l.:Lap Lambert Academic. 

Nielsen, L., 2013. Personas – User Focused Design . London: Springer-Verlag. 

Norman, D. A., 1989. The “problem” of automation: inappropriate feedback and 
interaction, not “over-automation”. Human factors in hazardous situations, p. 585–
593. 



77 
 

Norman, D. A., 2015. The Human Side of Automation. In: Road Vehicle Automation 
2. s.l.:Springer International Publishing AG Switzerland, pp. 73-79. 

Nåbo, A., Anund, A., Fors, C. & Karlsson, J. G., 2013. Förares tankar om framtida 
automatiserad bilkörning, Linköping: VTI. 

Parasuraman, R. & Riley, V., 1997. Humans and Automation: Use, Misuse, Disuse 
Abuse. Human Factors, June, 39(2), pp. 230-253. 

Patterson, R. E., 2017. Intuitive Cognition and Models of Human–Automation 
Interaction. Human Factors, February, 59(1), pp. 101-115. 

Payrea, W., Cestacb, J. & Delhomme, P., 2014. Intention to use a fully automated 
car: Attitudes anda priori acceptability. Transportation Research Part F: Traffic 
Psychology and Behaviour, pp. 252-263. 

Porter, C. & Donthu, N., 2006. Using the technology acceptance model to explain 
how attitudes determine Internet usage: The role of perceived access barriers and 
demographics. Journal of Business Research, 59(9), pp. 999-1007. 

Powell, J. P., Fraszczyk, A., Cheong, C. N. & Yeung, H. K., 2016. Potential Benefits 
and Obstacles of Implementing Driverless Train Operation on the Tyne and Wear 
Metro: A Simulation Exercise. Urban Trail Transit, 2 December, pp. 114-127. 

Pruitt, J. & Adlin, T., 2006. The personal lifecycle: Keeping people in mind 
throughout product design , s.l.: Morgan Kaufmann Publishers. 

Quazi, A. & Talukder, M., 2015. Demographic Determinants of Adoption of 
Technological Innovation. Journal of Computer Information Systems, 11 December, 
pp. 38-46. 

Quazi, A. & Talukder, M., 2015. Demographic Determinants of Adoption of 
Technological Innovation. Journal of Computer Information Systems, 11 December, 
51(3), pp. 38-46. 

Reichenbach, J., Onnasch, L. & Manzey, D., 2011. Human performance 
consequences of automated decision aids in states of sleep loss. Human Factors, 
53(6), pp. 717-728. 

Reilhac, P., Millett, N. & Hottelart, K., 2016. Shifting Paradigms and Conceptual 
Frameworks for Automated Driving . In: G. Meyer & S. Beiker, eds. Road Vehicle 
Automation 3. s.l.:Springer, pp. 73-90. 

Richardson, N. et al., 2015. Highly automated truck driving: how can drivers safely 
perform sport exercises on the go?. Nottingham, s.n., pp. 84-87. 

Rongfang, R., 2017. APPLICATIONS. In: Automated Transit: Planning, Operations, 
and Applications. s.l.:John Wiley & Sons, Inc, pp. 63-88. 

SAE International, 2014. Automated driving. [Online]  
Available at: https://www.sae.org/misc/pdfs/automated_driving.pdf 
[Accessed 03 05 2017]. 



78 
 

Scania, 2017a. Autonomous Transport Solutions. [Online]  
Available at: https://www.scania.com/group/en/autonomous-transport-solutions/ 
[Accessed 08 05 2017]. 

Scania, 2017b. Creating customer profitability and stakeholder value. [Online]  
Available at: https://www.scania.com/group/en/creating-customer-profitability-and-
stakeholder-value/ 
[Accessed 08 05 2017]. 

Scania, 2017c. Our Core Values. [Online]  
Available at: https://www.scania.com/group/en/our-core-values/ 
[Accessed 08 05 2017]. 

Sengupta, S., Donekal, A. K. & Mathur, A. R., 2016. Automation in Modern Airplanes 
‐ A Safety and Human Factors Based Study. INCOSE International Symposium, 
Volume 26, pp. 386-394. 

Smolnickia, P. M. & Soltysa, J., 2016. Driverless Mobility: The Impact on 
Metropolitan Spatial Structures. Procedia Engineering, p. 2184 – 2190. 

Stokes, C. K. et al., 2010. Accounting for the human in cyberspace: Effects of mood 
on trust in automation. Proceedings of the IEEE International Symposium on 
Collaborative Technologies and Systems, pp. 180-187. 

The Economist, 2016. Automation and anxiety. [Online]  
Available at: http://www.economist.com/news/special-report/21700758-will-smarter-
machines-cause-mass-unemployment-automation-and-anxiety 
[Accessed 03 05 2017]. 

Underwood, S., Bartz, D., Kade, A. & Crawford, M., 2016. Truck Automation: Testing 
and Trusting the Virtual Driver. In: G. Meyer & S. Beiker, eds. Road Vehicle 
Automation 3. s.l.:Springer, pp. 91-110. 

US Department of Transportation, 2008. National Motor Vehicle Crash Causation 
Survey - Report to Congress, Springfield, Virginia: National Technical Information 
Service. 

Wagner, M. & Koopman, P., 2015. A Philosophy for Developing Trust in Self-driving 
Cars . In: G. Meyer & S. Beiker, eds. Road Vehicle Automation 2. s.l.:Springer, pp. 
163-172. 

Wayner, P., 2013. Future ride. s.l.:CreateSpace Independent Publishing Platform. 

Wesley, B. S., 2016. Does truck driver health and wellness deserve more attention?. 
Journal of Transport & Health, Volume 3, pp. 124-128. 

Weyer, J., 2016. Confidence in hybrid collaboration. An investigation of pilots' 
attitudes towards advanced automated aircraft.. Safety Science, Volume 89, pp. 167-
179. 



79 
 

Williams, A. J. & George, B. P., 2013. Truck Drivers – The Under-Respected Link in 
the Supply Chain: A Quasi-Ethnographic Perspective Using Qualitative Appreciative 
Inquiry. OPERATIONS AND SUPPLY CHAIN MANAGEMENT, 6(3), pp. 85-93. 

Williams, Z., Garver, M. S. & Taylor, S. G., 2011. Understanding Truck Driver Need-
Based Segments: Creating a Strategy for Retention. Journal of Business Logistics, 
32(2), pp. 194-208. 

Wise, J., 2011. What Really Happened Aboard Air France 447. [Online]  
Available at: http://www.popularmechanics.com/ 
[Accessed 31 May 2017]. 

Von Rohland, H., 2015. Future Truck 2025 - From Driver to Transport Manager. 
World of Work, pp. 6-9. 

Workman, M., 2005. Expert decision support system use, disuse, and misuse: A 
study using the theory of planned Behaviour. Computers in Human Behavior, 
Volume 21, pp. 211-231. 





 
 

APPENDIX A: Interview Guides 
 

This Appendix contains three interview guides, one for hauliers, one for truck drivers and one 
for pilots. They can be read in above written order.  

Interview Guide Hauliers 

1. Hur ser din verksamhet ut? 
2. Vilka är nyckelfaktorerna för att verksamheten skall vara lönsam? 
3. Vad fungerar bra respektive mindre bra med verksamheten idag? 
4. Vilka uppgifter utförs inom företaget av anställda som inte är förare? 

4b. Hur många är dessa? 

5. Finns det andra aktiviteter som skulle kunna skapa värde för verksamheten som inte 
utförs av anställda idag? 

6. Hur många anställda förare har ni inom verksamheten/företaget? 
7. Vilka färdigheter värdesätter ni hos anställda förare?  

7a Vilken roll har de i att skapa värde för verksamheten idag? 

8. Vilka är möjligheterna till ny arbetskraft i dagsläget? Är det lätt eller svårt att få 
förare? Varför? 

9. Hur jobbar ni för att skapa en attraktiv arbetsplats för era förare? Viktiga faktorer? 

9a. Vad anser ni är viktigt för att era förare skall trivas med arbetet? 

10. Vilka dagliga uppgifter/ansvarsområden har förarna? 

10a.  Är det något område/uppgift som är mer problematiskt i dagsläget? 

10b. Är det någon uppgift som påverkar förarens välmående? 

11. Kan du beskriva hur en förare skapar mest värde för din verksamhet under sitt arbete? 
12. Hur upplever du att arbetsdagen skulle se ut för föraren för att den skall trivas och må 

som bäst? (oavsett vilka följder det har för verksamheten) 
13. Ponera att ni använder er av autonoma lastbilar där föraren kan ägna sig åt andra 

aktiviteter när hen inte aktivt kör. Utgå från att föraren kan vara obältad vid dessa 
tillfällen: 

13.a Vilka möjligheter medför det för din verksamhet? 

13.b Anser du att det medför några problem med automatisering? 

14. Har du några förslag på vad föraren kan ägna sig åt när hen inte aktivt kör för att 
ytterligare skapa värde för verksamheten? 

15. Har du några förslag på vad föraren kan ägna sig åt när hen inte aktivt kör för att 
skapa ett mer attraktivt yrke? 

 

 



 
 

Interview Guide Drivers 

1. Kan du beskriva en vanlig arbetsdag? 
2. Vad värdesätter du med ditt arbete idag? 
3. Vilka faktorer tycker du är negativa med ditt arbete idag?  
4. Hur påverkar en autonom lastbil negativa och positiva faktorer med nuvarande 

arbetsroll? 
5. Vilka aktiviteter skulle du vilja ägna dig åt om du ej aktivt kör? 
6. Hur förhåller du dig till.... (input från åkeriägare) 

 

Interview Guide Pilots 

1. Hur ser du på din yrkesroll? 
2. Vad ser du som ditt främsta ansvar som pilot? 
3. Vilka egenskaper är viktiga att ha som pilot? 
4. Vilken tror du är den främsta anledningen till att man söker sig till pilotyrket? 
5. Hur mycket gör du manuellt? 
6. Hur fungerar din interaktion med de autonoma systemen? Är det något område som är 

problematiskt? 
7. Har någon funktion övergått ifrån manuell till autonom under din tid som pilot? Om 

ja, hur upplevde du det? 
8. Kan du ägna dig åt andra aktiviteter när autopiloten är inkopplad? Om ja, vilka? 
9. Hur ser fördelningen av arbetsuppgifter ut mellan två piloter under en flygning? 
10. Övervakar du det autonoma systemet? Om ja, är det lätt/svårt att hålla fokus? Om nej, 

hur lätt/svårt är det att sätta sig in i situationen om någonting händer? 
11. Skulle du kunna tänka dig att arbeta med att köra en semi-autonom lastbil? (lastbilen 

kan gå på "autopilot" ibland) 
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APPENDIX C: Correlation Analysis of Survey Answers 
 

Table 1. Correlation analysis - How a highly automated truck will affect the positive factors of the truck 
driving profession 

How do you think that driving a 
highly automated truck would affect 

the following factors? 

Age Range Work Experience 

Correlation 
coefficient p-value Correlation 

coefficient p-value 

Freedom of driving  0,037 0,807 -0,076 0,617 

Freedom of being on the road  -0,045 0,763 -0,191 0,205 

Opportunity of travel abroad  -0,014 0,927 0,146 0,329 

Develop new driving skills 0,184 0,227 -0,080 0,603 

Independent job  -0,154 0,306 -0,246 0,105 

Being a part of the trucking culture -0,005 0,975 -0,053 0,731 

 

Table 2. Correlation analysis - How a highly automated truck will affect the negative factors of the 
truck driving profession 

How do you think that driving a highly 
automated truck would affect the 

following factors? 

Age Range Work Experience 

Correlation 
coefficient p-value Correlation 

coefficient p-value 

Being away from home  -0,138 0,358 -0,189 0,212 

Possibilities to take a break  -0,463** 0,002 -0,298* 0,048 

Possibilities to eat good food  -0,158 0,284 0,061 0,681 

Boredom due to monotonous driving  0,085 0,570 0,036 0,815 

Loneliness  0,232 0,118 0,136 0,364 

The salary -0,077 0,608 0,053 0,729 

Sedentary work  0,303* 0,048 0,181 0,243 

Difficulties with drive and rest regulations  0,261 0,081 0,392** 0,009 
*Correlation is significant at the 0,05 level (2-tailed) 

* Correlation is significant at the 0,05 level (2-tailed)  
** Correlation is significant at the 0,01 level (2-tailed) 



 
 

 
Table 3.  Correlation analysis - Activities during autonomous driving 

When I am letting the truck take 
over the driving, I would… 

Age Range Work Experience 

Correlation 
coefficient p-value Correlation 

coefficient p-value 

Communicate with family and 
friends 

-0,012 0,933 0,108 0,454 

Cook/Eat -0,087 0,541 -0,172 0,233 

Use social media -0,066 0,638 0,174 0,216 

Make work related calls -0,137 0,334 0,041 0,774 

Relax in the driver seat 0,101 0,469 -0,069 0,626 

Relax in the bed 0,002 0,987 -0,063 0,669 

Workout -0,039 0,785 0,151 0,299 

Study -0,026 0,859 0,059 0,687 

Watch a movie -0,188 0,194 -0,267 0,067 

Work with a secondary business by 
using a laptop 

-0,151 0,303 0,084 0,572 

 

 

 

 

Table 4. Correlation analysis - Attitude towards administrative work 

 Attitude towards administrative work  
Age Range  Work Experience  

Correlation 
coefficient  p-value  Correlation 

coefficient  p-value  

0,224  0,121  0,029  0,841  
 

 

 

 

 

 



 
 

Table 5. Correlation analysis - Perception of autonomous trucks 

My thoughts about driving a highly 
automated truck in the future is that... 

Age Range  Work Experience  

Correlation 
coefficient  p-value  Correlation 

coefficient  p-value  

I am excited over the possibilities it 
could      give me during my workday  

-0,133  0,342 0,004 0,977 

I am curious about the technology and 
would like to test it if I got the chance  

0,016  0,911  -0,224  0,120  

I am positive about it as long as I can 
decide when to use the automated 
mode  

-0,025  0,859  -0,173  0,222  

I am positive about it in general, but I 
doubt that I would trust the technology  

0,131  0,345  0,048  0,730  

I am not interested in driving a highly 
automated truck  

0,048  0,726  0,074  0,596  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

  



 
 

  



 
 

APPENDIX D: Personas 

 



 
 



 
 

 



 
 



 
 



 
 

 



 
 



 
 



 
 

 



 
 



 
 

 



 
 

 


