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Management summary 

This study has aimed to identify the implications that Truck Platooning will have for the 

profession of future truck drivers. Truck Platooning is defined as the act of, figuratively 

speaking, coupling multiple trucks together in a convoy of which only the leading truck has to 

be driven manually and in which the following trucks are ‘attached’ electronically to each 

other so that they can respond almost instantly to each other’s movements. Therefore, the 

distance between those trucks can be shortened so that fuel can be saved. 

Truck Platooning is a topic about which a solid amount of literature became available the last 

few years. Most of this literature focuses on the technological aspects of Truck Platooning. 

There is far less literature available about the involvement of humans, especially about the 

truck drivers, in the implementation process of Truck Platooning. In order to fill this gap in the 

literature, the focus of this study is on the expected implications of Truck Platooning for truck 

drivers’ jobs. The main research question was “How will the implementation of Truck 

Platooning influence the profession of truck drivers?”. In order to be able to answer this 

question, several sub-questions have been formulated. 

This thesis reports on a qualitative study in which face-to-face interviews with several 

stakeholder groups have been conducted to create a clear image of the opinions and 

expectations of the most important stakeholder groups involved in the Truck Platooning 

implementation process. The interviews were semi-structured and based on an interviewing 

scheme that was constructed beforehand by the interviewer so that every respondent was 

asked exactly the same questions. Interviews were conducted with 23 respondents from 

several stakeholder groups. These stakeholder groups consisted of 1) truck drivers, 2) 

employees of logistic services providers, 3) the ministry of Infrastructure and Waterways, 4) 

Rijkswaterstaat, 5) the BOVAG, 6) the CBR, 7) the Sector Institute Transportation and Logistics 

(STL), 8) truck manufacturers, 9) the RDW, 10) an insurance firm, and 11) labor unions. The 

interviews were conducted at the respondents’ working locations, they were tape-recorded 

and the average duration of an interview was 1:18 hours. The interviews have been fully, but 

non-verbatim transcribed. Consequently, several criteria were developed to enable the 

deletion of irrelevant sections within the transcripts. After deleting the irrelevant sections, 

the initial coding scheme was made by labeling each (relevant) fragment, which was the unit 

of analysis in the coding process. The labels, or codes, in the initial coding scheme were 

restructured so that a new coding scheme was created that was usable for the data analysis. 

Since all fragments were eventually placed under labels corresponding with the different sub-

questions, the data analysis could be conducted in a structured way and each sub-question 

was answered separately before formulating an answer to the main research question.  

The main finding of this study is that the profession of a platooning truck driver will require 

the truck driver to possess more skills and knowledge than the current truck driver. Examples 

of skills and knowledge that future platooning truck drivers require are that they should be 

able to work with the platooning systems, for which they require knowledge about these 

systems, that their anticipation skills should improve, and that the truck drivers should be 

capable to quickly switch from passive driving (i.e. platooning) to manual driving. Some of 
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these skills and knowledge are also required for contemporary truck drivers, but these will 

become more important for the future platooning truck drivers. No skills or knowledge will 

become obsolete, even though the platooning truck driver will be less involved with the main 

driving task. These higher requirements are likely to lead to an upgrade of (the image of) the 

truck driver’s profession, for which the educational level is also likely to increase from mbo-2 

to mbo-3/4. Also, adaptations to the mindsets of truck drivers are found to be required for a 

successful Truck Platooning implementation process. Platooning truck drivers ideally have a 

mindset that is open to innovative concepts, they should be willing to cooperate (also with 

truck drivers from competing companies) and they should be able to trust the platooning 

systems. 

The expectations about when Truck Platooning could be commercially implemented varied 

more between truck drivers themselves than between respondents in the other stakeholder 

groups, while was expected that it would be the other way around due to the significantly 

larger sample size of the latter group (19 versus 4 respondents in the other stakeholder 

groups and the truck drivers group, respectively). Another interesting finding was that 

although truck drivers unanimously expect that their jobs’ contents will significantly change 

due to Truck Platooning, the other stakeholders did not agree upon this stance. Several 

respondents expect no, or only minor, consequences of Truck Platooning for the jobs of the 

truck drivers, while other foresee an upgrade of (the image of) the truck driver’s job due to 

the additionally required skills and knowledge for platooning truck drivers. There was, 

however, a debate between truck drivers whether or not the mental workload of their jobs is 

likely to increase. Another interesting finding is that most respondents agree that truck 

drivers cannot perform alternative tasks while platooning, and that this would only be feasible 

if, and only if, the platooning systems are extremely safe so that the truck driver does not 

have to monitor the systems continuously or does not have to be ready to intervene. Contrary 

to the expectations, none of the truck drivers feared for leasing his/her job in the foreseeable 

future and they expected that all contemporary truck drivers will be capable to successfully 

become platooning truck drivers. Finally, it was unforeseen that some respondents would 

plea for abolishing the Code95 requirement of following 35 hours of refreshment courses 

every 5 years. The rationale underlying this opinion is that truck drivers and their employers 

should be sensible enough to engage in refreshment courses whenever required (e.g. when 

one anticipates that the truck driver’s job will change and skills and knowledge should thus 

be refreshed). The required adaptations in the current truck driver’s job profile identified by 

this study have been summarized in a job profile for future truck drivers, which is displayed 

schematically below. An elaborate description of how this job profile was created can be 

found in Paragraph 5.5. 
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Figure 1 – Future truck driver's job profile 
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Figure 1 – Future truck driver’s job profile (continued) 
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1. Introduction 

While Europe is rapidly recovering from the economic crisis that started roughly a decade 

ago, the congestion of the European highway network and the emission of greenhouse gasses 

are also increasing again. Closer to home the effects of the prospering economic climate can 

also be observed, for example by the swift increase in the amount of trucks and passenger 

cars on our local road networks. The economic prosperity has led to recent technological 

innovations in the automotive sector. With the fast adoption of Advanced Driving-Aid Systems 

(ADAS) (Hoeger, et al., 2008) in contemporary vehicles, drivers have to perform less actions 

manually when driving such a vehicle, as these systems take over some of the driving 

functions to a certain extent (i.e. called Levels Of Autonomy). This adoption of ADAS paves 

the way for a successful implementation of Truck Platooning, which basically is the act of, 

figuratively speaking, coupling multiple trucks together in a convoy of which only the first 

truck has to be driven manually. The following trucks are ‘attached’ electronically to each 

other and respond almost instantly on actions of other ‘platoon members’ by using Vehicle-

to-vehicle communication (V2V) systems (i.e. Wi-Fi), a Global Positioning System (GPS), radars 

and cameras. With the European initiative called ENSEMBLE, the V2V communication systems 

are aligned so that multi-brand Truck Platooning (e.g. DAF, Volvo and Scania trucks can 

operate within the same platoon) is enabled, which makes Truck Platooning more practically 

feasible (Hoedemaeker, 2018). 

Platooning can be seen as a stepping stone towards completely autonomous mobility, which 

is expected to drastically change the ways in which people and goods will be transported in 

the future. The main advantages of Truck Platooning are 1) that trucks can drive closer to one 

another (an inter-truck distance of only 0.3 seconds is already technologically possible), 

thereby alleviating the congestion issues and decreasing fuel consumption (and thus also 

decreasing pollution) due to a slip-stream effect, and 2) that the number of traffic accidents 

is expected to decline. The roads will become safer, since the driver can be relieved from 

stressful driving conditions (i.e. heavy traffic and bad weather conditions), in which more 

accidents tend to happen (Chang, Chu, Lin, & Lui, 2012; Treat, et al., 1979). Besides solely 

presenting the advantages of Truck Platooning, it must be noted that the implementation 

process of an automation effort like Truck Platooning is very likely to result in challenges for 

the human operators (i.e. truck drivers) in unintended and unexpected ways (Parasuraman & 

Riley, 1997). Also, the tasks of transport planners (i.e. letting the trucks travel from their origin 

to their destination as efficiently as possible) will rapidly become more complex as the 

number of platooning-capable trucks increases. This is because the length of the platoon 

positively relates with the efficiency in terms of (overall) fuel consumption. However, if this 

implies that some trucks have to wait for a long time before being able to attach to a platoon, 

this reduces the efficiency in terms of time. Therefore, transport planners will have to search 

continuously for the most optimal solutions of platoon formations so that the platoon length 

is maximized while minimizing the amount of time that trucks have to wait in order to become 

part of a platoon. Finally, there are some legislation issues surrounding Truck Platooning, of 

which the most prevalent is the issue of whether or not truck drivers are actually ‘driving’ the 

truck and thus have to adhere to the current legislation about driving and resting times. 
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Aiming to be ahead of the technological developments, Transport en Logistiek Nederland 

(TLN) recently has filed an amendment with the World Road Transport Organization (IRU; 

International Road Transport Union) that aims to loosen the driving and resting times 

legislation, so that the technological developments do not become restricted by such 

legislation. If this amendment gets accepted, the truck can continue driving without the 

requirement to stop to let the driver rest, which can lead to strong efficiency benefits of Truck 

Platooning (Willemsen, Heuting, Joosten, Uittenbogaard, & Martens, 2017). 

1.1. Objective and research questions 

The main aim of this Master thesis is to provide an answer to the question what the 

implications will be when Truck Platooning will be utilized on a large scale in commercial 

contexts. These implications can be categorized as implications for road usage, implications 

for (inter-)national economies and implications for the humans involved in the trucking 

business. Because of the existence of a ‘gap’ in the literature focusing on the consequences 

of Truck Platooning for truck drivers, this Master thesis focusses on this last category in order 

to fill this gap. Therefore, the research aim of this study is formulated as:  

“Extending the scientific research on the implications for truck drivers of Truck Platooning 

implementations in order to identify the skills, knowledge and occupational mindsets required 

for the future profession of truck driver.” 

The corresponding research question of this study is formulated as: 

“How will the implementation of Truck Platooning influence the profession of truck drivers?” 

The answer to this overall question will be sought by looking for answers on the following 

sub-questions: 

1. “How do truck drivers perceive the innovation of Truck Platooning?” 
2. “How do other stakeholders perceive the innovation of Truck Platooning?” 
3. “What factors are likely to facilitate or to speed up the Truck Platooning implementation 

process?” 
4. “What factors are likely to block or to slow down the Truck Platooning implementation 

process?” 
5. “What are the implications of Truck Platooning for truck drivers’ job resources while 

driving?”  
6. “What are the implications of Truck Platooning for truck drivers’ job demands while 

driving?” 
7. “What are (safe) options for alternative job tasks for truck drivers while driving in a 

platoon?” 
8. “What skillsets should a truck driver possess in order to successfully operate a platooning 

truck?” 
9. “What knowledge should a truck driver possess in order to successfully operate a 

platooning truck?” 
10. “What occupational mindsets should a truck driver possess in order to successfully operate 

a platooning truck?” 
11. “What changes should be made in the education process of new truck drivers so that they 

are properly trained to operate a platooning truck?” 
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These questions are formulated based on either discussions with experts in the field of road 

logistics or on the earlier conducted literature study (Vos, 2018a) about the current status of 

Truck Platooning. By finding answers on the above sub-questions, a sound answer to this 

research’s main question can be formulated. 

The current study also aims for a specific deliverable in the form of providing indications for 

a job profile by applying the Function Profile Methodology by Oeij et al. (2017) to the job of 

future truck drivers (see Paragraph 5.5.) who - with certainty - will be confronted with  

(semi-)autonomous trucks that will engage in platooning solutions. In order to be able to 

compose a well-designed job profile, it is of utmost importance that it is perfectly clear what 

skills, knowledge and occupational mindsets (i.e. attitudes) are required of the applicants in 

order to qualify for this job, which will be significantly different from the current job of a truck 

driver (see Appendix 1 – Example of visual representation job profile according to FPM). 

Having determined the required skills, knowledge and occupational mindsets for future truck 

drivers, this research also aims at providing recommendations to several stakeholder groups 

in the Truck Platooning implementation process. 

1.2. Platooning scenarios 

The scenario that is most practically feasible in the near future, because little infrastructural 

investments will be required, is that platoons form while already driving on the highway (i.e. 

ad-hoc platoon formation or ‘on-the-fly platooning’), meaning that the driver will remain in 

the cabin of the truck, although transferring the operational controls to the platooning 

systems. The presence of the driver enables him/her to intervene in case the systems exhibit 

errors, thereby not requiring a one-hundred percent safe system. Another realistic 

infrastructural scenario is that platoons form and split at (dis)connection bays (i.e. special 

parking lots for platoon formation and splitting) alongside highways or at important 

distribution locations, so that in between those (dis)connection bays only the first truck (i.e. 

the leader) has to be manually driven while the rest can automatically follow. This scenario 

will require more infrastructural investments (i.e. building those (dis)connection bays) than 

the ‘ad-hoc’ scenario. The most realistic and short-term oriented scenario utilizing those 

(dis)connection bays is that the driver remains in the truck’s cabin while platooning between 

those (dis)connection bays. This is mainly due to the legislation that somebody has to be 

available to take over the controls in case of an error (i.e. in a follower position). This implies 

that the truck driver is not allowed to rest while driving in a platoon. The next level within 

platooning scenarios also requires the abovementioned infrastructural investments, but can 

only be realized after the legislation is loosened so that there does not need to be a driver in 

the truck’s cabin anymore. In this case, when the platoon arrives at the disconnection bay, 

there are truck drivers waiting to drive the last mile towards the truck’s destination. In this 

scenario there thus is only one truck driver required to move the whole platoon (with a length 

of X trucks) from the connection bay to the disconnection bay. Due to the short-term 

feasibility of the first scenario (i.e. the ad-hoc platoon forming scenario), the remainder of 

this chapter will mainly focus on this type of Truck Platooning. 
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The activity of platooning can be split in the following three actions or levels (Hallé & Chaib-

draa, 2004; Hobert, 2012): 

1. Longitudinal control (adjusting speed to the preceding vehicle(s)); 
2. Lateral control (keeping the vehicle in its lane and enabling it to make sideway 

movements); and 
3. Maneuver coordination (formation and splitting of platoons and the merging of the 

platoon with other traffic flows). 

With regard to the coordination of platoon maneuvers, several coordination strategies are 

defined by Hobert (2012) (i.e. the ad-hoc coordination strategy) and Hallé & Chaib-draa 

(2004) (i.e. the 1) hard-centralized, 2) centralized, 3) decentralized and 4) teamwork 

coordination strategies; for a visualization see Figure 4). These coordination strategies will be 

explained in more detail in Paragraph 2.2. The ‘teamwork model’ was proposed by Hallé & 

Chaib-draa (2004) as a new platooning coordination strategy, since it can fulfill the task of a 

split or a merge in less time than the hard-centralized, centralized and decentralized 

coordination strategies, while only requiring a number of messages between trucks that is 

the average of the other three coordination strategies.  

Topics related to platoon maneuvers are that of the allocation of roles for platoon members 

(i.e. which truck performs which action at what moment?), the allocation of driving functions 

(i.e. which tasks are performed by the driver and which by the platooning systems?) and the 

processes of transitioning control between the human operator and the platooning systems. 

These topics will be addressed more in-depth in Chapter 2. 

1.3. Human involvement and safety aspects in Truck Platooning 

Several researchers (Endsley & Kaber, 1999; Save & Feuerberg, 2012; Sheridan & Verplank, 

1978) have distinguished level of autonomy taxonomies, of which in the literature study 

preceding this master thesis (Vos, 2018a) is determined that Save and Feuerberg’s (2012) 

Level Of Autonomy Taxonomy (LOAT) is the most suitable automation taxonomy for studying 

Truck Platooning (see Appendix 2 – The Level of Autonomy Taxonomy (LOAT)). In the LOAT, 

the phases of ‘information acquisition’, ‘information analysis’, ‘decision and action selection’ 

and ‘action implementation’ are distinguished. Systems can be classified regarding the level 

of automation of every phase. Truck Platooning, which uses a combination of ADAS, is 

classified in the medium to high automation levels within the LOAT. In other words, the 

capabilities of the ADAS used in a platooning activity determine where the activity of Truck 

Platooning can be placed within the LOAT. Although the LOAT was originally developed for 

the aviation industry, the parallels with Truck Platooning are clearly visible (e.g. by the fact 

that all LOAT phases are relevant in Truck Platooning applications as well). In this thesis, the 

LOAT phases are used as preliminary guidelines in formulating interview questions. 

Driver functions that can be taken over by ADAS are accelerating and braking (i.e. by 

(Coordinated) Adaptive Cruise Control ((C)ACC)), lane switching (i.e. by a ‘lane assist’ system) 

and remaining in the predefined section of a lane (i.e. by a ‘lane tracking’ system). This 

predefined section of the lane is not always the exact middle of the lane. Sometimes it is 

beneficial to let some trucks in a platoon drive a few centimeters left or right from the exact 
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middle in order to relieve the pressure on the road surface. Besides that, truck drivers have 

to be trained to work with the new equipment in their trucks, whereas other road users will 

need some time to get used to the behaviors of platooning trucks. Therefore, it is logical to 

implement Truck Platooning gradually. 

Obviously, it is of utmost importance that the systems mentioned before are extremely safe. 

Both absolute and perceived safety play an important role in the Truck Platooning 

implementation process. Since an accident cannot always be prevented by technology, ethical 

decision-making is of great importance in the process of programming the accident-

prevention (or damage-minimization) algorithms that guide the ADAS. The reasoning behind 

the trolley problem, a famous dilemma in ethics literature, is an example in which the decision 

has to be made whether some individuals should be sacrificed in order to save some other 

individuals, and if so, which individuals should be sacrificed and who should be spared (Lin, 

2016; Nyholm & Smids, 2016). In this dilemma, a trolley train is uncontrollably driving a train 

track in the direction of multiple persons on the tracks, who will certainly be killed in case of 

a collision. In this issue, one person has the possibility to pull a switch that redirects the trolley 

train to a side-track, a situation in which less persons will be killed by the collision. The ethical 

question here is whether somebody may and should make such decisions over life and death. 

In the Truck Platooning scenario, the programmers of the platooning software have to decide 

on these ethical dilemmas. 

Although being actively engaged in the driving tasks is the best, and quickest, way to detect 

system errors (Endsley & Kiris, 1995), critics of automation technology have found that people 

having experience with manually operating the systems, in this case manually driving a truck, 

perform significantly better in detecting whether an intervention is needed than operators 

who only have experience with the automated system (i.e. trucks that engage in platooning 

activities) (Kessel & Wickens, 1982). Kessel and Wickens’ (1982) explanation for the 

superiority of operators who have experience in manually operating the systems is that those 

operators know, by their hands-on experience, on which visual cues they should focus, 

thereby enabling them to detect system malfunctions earlier and more accurately. Another 

critical view comes from Wilde’s (1988; 1998) Risk Homeostasis Theory (RHT), which states 

that people adapt their behaviors to maintain a static target risk level. In the act of driving a 

truck this means that the driver performs riskier behavior when the (perceived) safety of the 

systems increases, thereby mitigating the increased safety effect of the automation systems. 

Safety, however, does not only mean accident-prevention or damage-minimization, but the 

safety of the platooning systems should be seen multi-dimensionally, so that a distinction can 

be made between ‘absolute safety’, concerning the risks of traffic accidents, and ‘digital 

safety’, concerning the difficulty to hack into the platooning software. Digital safety is 

important in Truck Platooning, because the ability to take over a truck while it is platooning 

can provide malicious parties with an extremely hazardous weapon. Therefore, it is very 

important that the platooning software is continuously improved as an attempt to block out 

hackers (Garfinkel, 2017).  

As the preceding sections clarified, Truck Platooning will have major influences on the way in 

which truck drivers will be performing their jobs when they have to engage in Truck 
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Platooning activities. The tasks for truck drivers will change significantly, which potentially will 

lead to a whole new set of human factor issues (Merat & Jamson, 2009; Parasuraman, 

Sheridan, & Wickens, 2000). Research has argued that the main areas in which human 

performance consequences will manifest themselves are the fields of mental workload, 

driving skills, situational awareness (SA) and trust in automation systems (Millewski & Lewis, 

1999; Moray, Inagaki, & Itoh, 2000; Parasuraman, Sheridan, & Wickens, 2000; Stanton & 

Marsden, 1996; Woods, Johannesen, Cook, & Sarter, 1994). These categories of human 

performance aspects will form the key concepts in this study for retrieving data from the 

respondents. 

1.4. Report outline 

The next chapter discusses the theoretical framework used in this study. Several categories 

of literature that has been incorporated have been created. These categories are 1) the 

occupational implications for truck drivers, 2) the communication in Truck Platooning, 3) the 

allocation of functions between man and machine, 4) the transitions of control (TOC), 5) the 

way in which man and machine interact with each other, 6) safety-related issues, 7) ethics-

related issues, and 8) human performance consequences. Within the category of human 

performance consequences, this study focused on the changes in mental workload, on the 

implications for truck drivers’ driving skills, on the ability for truck drivers to remain aware of 

their surroundings (i.e. situational awareness) and on the trust one has in automation 

systems. Consequently, Chapter 3 discusses all methodological decisions that have been 

made. First, the rationale behind selecting the research elements for this study will be 

explained in Paragraph 3.1., followed by a roadmap of the creation of the interviewing 

schemes in Paragraph 3.2. Paragraph 3.3. explains the decisions surrounding the analysis of 

the data. Chapter 4 reports on the application of the methodology described in Paragraph 

3.2. (i.e. the creation of the interviewing schemes that were used for the data collection). 

Chapter 5 focusses on the analysis of the interview data and describes in Paragraph 5.1. how 

the data was prepared, and in Paragraph 5.2. how it was coded. Paragraph 5.3. describes how 

the initial coding scheme was transformed into the final coding scheme that was used to elicit 

answers on the research questions. These answers are presented in Paragraph 5.4. Paragraph 

5.5. discusses the job profile for the future platooning truck driver that is constructed out of 

this study’s results by using the FPM methodology. Also, this chapter discusses the 

discrepancies with the former truck driver job profile, which can be found in Appendix 1 – 

Example of visual representation job profile according to FPM. In Chapter 6, conclusions are 

drawn, the main research question is answered, and the shortcomings of this study, 

suggestions for further research and recommendations are discussed.  
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2. Theoretical Framework 

In this chapter, the findings of the preliminary literature review are summarized in order to 

provide a theoretical framework that forms the foundation for this study (Vos, 2018a). First, 

in Paragraph 2.1., the occupational implications of Truck Platooning and the Function Job 

Profile by Oeij et al. (2017) are discussed, while the remainder of the chapter indicates issues 

related to Truck Platooning that will have, each in their own way, consequences for the 

occupation of truck drivers. Paragraph 2.2. discusses the communication that is needed in 

platooning activities, since communication is needed when the platoon is formed or split, 

when specific functions are being transitioned between the driver and the truck itself, but 

also to communicate deviations from normal situations (e.g. a traffic deviation) to the 

following vehicles. Furthermore, paragraph 2.2. briefly discusses coordination strategies. The 

topic of deciding which functions have to be fulfilled either by the driver or by the platooning 

systems is discussed in Paragraph 2.3. The way in which control is being transitioned between 

driver and the platooning systems is the topic of Paragraph 2.4. In Paragraph 2.5., the 

interaction between human operators and automated systems is explored, and several 

automation taxonomies are presented before deciding which one is most applicable for Truck 

Platooning. The topic of Paragraph 2.6. is the safety issues around Truck Platooning and 

Paragraph 2.7. discusses the ethical issues. This chapter is concluded by Paragraph 2.8., which 

explores the consequences of automation efforts for humans, focusing on mental workload, 

the skills levels, situational awareness and trust in automated systems. 

2.1. Occupational implications for truck drivers 

Although the implementation of Truck Platooning will have consequences for several jobs, 

not only in the logistics sector, but also in other sectors (e.g. driving aid system programmers, 

traffic regulators, customs officers, police officers and insurance employees), this study 

focuses on the implications for truck drivers, since they will be the ones operating the 

platooning trucks. Because there are many differences between truck drivers, mainly coming 

from the type of goods they are hauling, for the sake of feasibility this study will mainly focus 

on the characteristics that are common for all types of truck drivers. The current job profile 

of a truck driver is made explicit in a competence document (Sectorkamer mobiliteit, 

transport, logistiek en maritiem, 2017) that contains descriptions of the tasks that somebody 

in a particular job should perform and indications of the knowledge required for doing so 

(Oeij, van der Torre, van de Ven, Sanders, & van der Zee, 2017). Since the job contents for a 

platooning truck driver will change significantly, adaptations in the job profile’s skills and 

knowledge requirements are required so that logistic services providers can effectively search 

for competent future truck drivers. 

Oeij et al. (2017) have developed a Function Profile Methodology (FPM) that leads to a job 

profile with the inclusion of expected changes in the tasks and the workload for specific tasks 

within the job. The FPM approach is built on the sociotechnical perspective, which 

distinguishes four types of tasks; 1) executing tasks, 2) regulating tasks, 3) supportive tasks 

and 4) additive tasks (Oeij, van der Torre, van de Ven, Sanders, & van der Zee, 2017; Vaas, 

Dhondt, Peeters, & Middendorp, 1995). Executing tasks are the core tasks of the occupation 
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and these are generally mentioned in the job title (Oeij et al., 2017). The executing tasks are 

typically directly related to the production of the product or the delivery of the service for 

which the person is responsible. For truck drivers, examples of these tasks are checking the 

truck for defects, (un)loading the goods and driving the truck. Among the regulating tasks are 

the tasks that have to be fulfilled in order to solve the problems that unexpectedly occur (Oeij 

et al., 2017). This type of tasks is generally not formally described, but encompasses the 

control options one has within the function. Those control options can be job autonomy, 

contacting possibilities and organizational tasks. Choosing an alternative route towards the 

destination in the event of a traffic accident is a typical example of a regulating task for a truck 

driver. Another example indicating that the truck driver has relatively high autonomy on 

regulating tasks is the situation in which the truck driver is allowed to decide in what order to 

make the deliveries. As the name suggests, supportive tasks directly support the actual work. 

They can be divided into preparatory tasks and tasks that make sure that the core tasks can 

be executed properly and without disturbances (Oeij et al., 2017). Examples of preparatory 

tasks are the identification of the order of (sub-)tasks, determining the way in which the task 

should be executed, acquiring the required goods and (pre-)programming the equipment. 

Tasks that are needed to enable proper execution of core tasks without disturbances are, for 

example, carrying out maintenance on machinery, administrative tasks, quality control and 

the training of new personnel. In the occupation of a truck driver, occasionally cleaning the 

truck and checking the transportation documents are examples of supportive tasks. Additive 

tasks are the tasks that are not explicitly part of the job, but are implicitly supporting the job. 

These are not necessary for the job itself, but might be beneficial for the functioning of the 

team, the department or organization as a whole (Oeij et al., 2017). Among those tasks are 

cooperating in innovation efforts, monitoring competitors and voluntarily visiting job-related 

conferences or training sessions. Employers often do not explicitly describe those tasks as 

needed, but they might be among the desirable competences. Examples of such tasks for 

truck drivers are warning rescue services when (s)he sees an accident happening, going to 

special trucker community events and participating in (platooning) truck testing (either on the 

road or in a simulator). Within the FPM, a colored scheme is used to indicate which job 

components are likely to increase or decrease in intensity, which components stay the same 

and which components are new (Oeij et al., 2017). A job profile constructed according to the 

FPM consists of the following three parts: 1) an elaborate description of the job with 

information on general, technological and job market developments (that can lead to 

indications about how a recruiter can establish a match between an employer and an 

applicant), 2) a visual representation of the job components (see, for an example, Appendix 

1 – Example of visual representation job profile according to FPM), and 3) a general additive 

description of the function itself in which often the social and behavioral desired 

competences are described. Examples of these social and behavioral competences are the 

ability to socialize with customers and other truck drivers, and the attitude to report issues 

observed while driving (e.g. a traffic accident on a main road leading towards the company’s 

distribution center) immediately to the employer. Oeij et al. (2017) suggest to always validate 

the newly constructed job profile with leading organizations and branch organizations in 

order to make sure that the expectations about the future requirements are accurate.  
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2.2. Communication in Truck Platooning 

In organizing the forming and splitting of platoons, a lot of information sharing is needed. 

Information between trucks (e.g. about their exact positions or about the actions they are 

about to undertake), between trucks and the infrastructure (i.e. Vehicle-to-infrastructure 

(V2I)), and, in case the formation of platoons is planned by an external party, between the 

trucks and the platoon planners. The Dutch research institute TNO has identified that the 

process of planned match-making for trucks is a complex endeavor that is still being 

developed (Janssen, 2017). The main difficulty arises from the fact that the transportation 

schedules are very tight in general. Ad-hoc (i.e. on-the-fly) formation would be easier to 

realize if all trucks would be slightly modified by installing communication devices and 

location tracking devices (Janssen, 2017). As this is an easy to realize modification, the on-

the-fly platooning scenario is deemed most feasible in this study and therefore, the remainder 

of this study will focus on this type of platooning. 

Hallé and Chaib-draa (2004) provided an overview of the data connections within a platooning 

action (see Figure 2), independent from whether it is a formation or a split action. It is 

important to note that these authors assume that platoons form while the individual trucks 

are already driving on the highway, instead of forming at (dis)connection hubs.  

In the Guidance layer, the state of the vehicle and its surroundings are sensed and the 

actuators are activated that take care of longitudinal and lateral movements (Hallé & Chaib-

draa, 2004). More specifically, the sub-layer Intelligent Sensing receives input data from 

several types of sensors and sends this data, accompanied by the vehicle status, to the 

Management layer, which consequently sends back the desired state to the Guidance layer. 

The Vehicle Control sub-layer then activates the longitudinal and lateral controllers. 

The task of the Management layer is to coordinate all the platoon members’ movements, for 

which it uses data from the Guidance layer, from the Traffic Control layer and for which it has 

to assess whether the locations of the trucks are safe when they either stay in their current 

lane (i.e. intra-platoon coordination) or if they change lanes (i.e. inter-platoon coordination) 

(Hallé & Chaib-draa, 2004). The Coordination sub-layer controls both the inter-platoon 

movements (handled by the Linking module) and the intra-platoon movements (handled by 

the Networking module). The Linking module receives suggestions or actions to perform from 

the Traffic Control layer, it reasons about the place of the truck on the highway and 

coordinates the lane change with other vehicles, thereby performing inter-platoon 

coordination (Hallé & Chaib-draa, 2004). If a truck wants to merge with a platoon or wants to 

split, the Networking module takes care of the platoon’s stability, since this module is 

responsible for intra-platoon coordination (Hallé & Chaib-draa, 2004). 
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Figure 2 – Hierarchical driving architecture1 

 

                                                      

1 Source: Hallé & Chaib-draa, 2004, p. 5 
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Figure 3 shows how a merge and a split are performed. When a vehicle (L2) wants to enter a 

platoon, it has to drive next to or behind the existing platoon. The entering vehicle then has 

to send a formation request to the leading vehicle (L1). If L1 accepts this request, L1 first 

arranges that a safe space is created between the following vehicles before communicating 

back to L2 that it is allowed to enter and where the safe space is exactly. L2 then has to alter 

its speed so that it is next to the empty spot before initiating the lateral movement. When L2 

sends a signal back to L1 that it has entered the platoon, L1 signals all other following vehicles 

that the distance in between the vehicles can be reduced to the normal platooning distance. 

If a following vehicle has to leave a platoon, the steps above occur in the opposite direction 

(see the right column in Figure 3). All the communication steps described above are 

transmitted through the Networking module. The Planning sub-layer is used to plan a series 

of merging and splitting activities. 

The Traffic Control layer is a road-side systems consisting of traffic signals, sign boards, 

Vehicle-to-infrastructure (V2I), or actually the other way around, communications, but also 

social laws, social rules, guidelines about how to respond to specific (bad) weather situations 

and other types of ethics (Hallé & Chaib-draa, 2004). 

 

Figure 3 – Three-stage models of merging (formation) and splitting2 

 

The ways in which platoons form and split are arranged by coordination strategies, of which 

the most basic version is that trucks randomly encounter each other on the highway and form 

a platoon together. This is called the ad-hoc coordination strategy (Hobert, 2012). If all 

communication goes through the platoon leading truck, it is called the centralized 

coordination model and if only the trucks that need to perform an action communicate with 

each other, thereby minimizing the amount of messages being sent, it is called the 

decentralized coordination model (Hallé & Chaib-draa, 2004). Within the centralized model, 

a distinction can be made between ‘hard-centralized’ (i.e. the merging vehicle is standardly 

                                                      

2 Source: Hallé & Chaib-draa, 2004, p. 4 
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asked to ‘attach’ at the platoons rear end) and ‘centralized’ (i.e. the optimal location in the 

platoon for the merging vehicle is sought). Hallé and Chaib-draa (2004) have proposed a new 

platoon coordination strategy, called the ‘teamwork model’, in which predefined roles are 

allocated to all platoon members (Hallé & Chaib-draa, 2004). This coordination strategy is 

called the teamwork model because most platoon members are involved in tasks and they 

communicate whenever this is required by the specific task(s), which can be seen in Figure 4. 

The teamwork model has resulted in split maneuvers to be completed approximately 3 

seconds faster (on a 34-37 seconds activity duration), while requiring the average amount of 

messages when compared to the three other coordination models (Hallé & Chaib-draa, 2004). 

Figure 4 summarizes the message flows for the split and merge tasks under the four models. 

 

Figure 4 – Four coordination models of the merge and split tasks3 

 

2.3. Function allocation 

From the literature it becomes clear (see Figure 5) that it is important to have a clear 

separation of driving functions before being able to allocate functions to either the driver or 

the automated systems (Singleton, 1989; Stanton & Marsden, 1996). As was identified in the 

preliminary literature study (Vos, 2018a), Marsden’s (1991) Hypothetical-Deductive Model 

(HDM) is the most preferable function allocation model, consisting out of the following five 

steps: 

1) Specification (system requirements are specified); 
2) Identification (system functions are identified and defined in terms of their (desired) 

inputs and outputs); 
3) Hypothesize solutions (specialist teams advance hypothetical design solutions); 
4) Testing and evaluation (experiments are conducted and data is gathered to check 

whether the function design is usable); and 
5) Optimization and design (errors are corrected by iterations). 

                                                      

3 Source: Hallé & Chaib-draa, 2004, p. 7 
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Besides the seven driver functions distinguished by Webster et al. (1990) (i.e. 1 = signalling,  

2 = steering, 3 = accelerating, 4 = waiting, 5 = yielding (i.e. giving way to other road users),       

6 = stopping, 7 = calculating), it is argued in the literature study that operating and monitoring 

the satellite navigation system should be added to this set of driver functions (Vos, 2018a). 

 

Figure 5 – Summary of function allocation process4 

 

2.4. Transitions of control (TOC) 

Research has found that drivers’ reaction times increase when they are driving in autonomous 

mode when compared to driving the same distance manually (Merat & Jamson, 2009; 

Willemsen, Stuiver, & Hogema, 2014). This finding suggests that relying on the drivers 

themselves to intervene in a potential hazardous situation is not realistic. A recent study by 

TNO (i.e. a renown Dutch research institute) concluded that the role of the driver will change 

from being in full control towards a role in which only temporary control is required, which 

implies that the driver cannot be taken out of the loop in the foreseeable future (Willemsen, 

Heuting, Joosten, Uittenbogaard, & Martens, 2017). Merat and Jamson (2009) conclude that 

autonomous vehicle systems should be developed in such a way that the driver is able to 

regain control very quickly, to limit the driver’s reaction time. In an ideal situation, the driver 

does not even have to intervene because the autonomous vehicle can handle all 

contingencies by itself, but this situation is still relatively far from reality (Willemsen, Heuting, 

Joosten, Uittenbogaard, & Martens, 2017). It is interesting to see that right after drivers have 

regained control, the number of steering movements (and/or intensity of those movements) 

                                                      

4 Source: Stanton & Marsden, 1996, p. 45; adapted from Singleton, 1989 
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is higher than necessary. Willemsen, Stuiver and Hogema (2014) hypothesized that this is 

either the result of the driver having lost some feeling for the vehicle’s dynamics or of them 

trying to test whether they have actually regained control over their vehicle (Willemsen, 

Stuiver, & Hogema, 2014). Drivers can take over control by pressing the brake or throttle 

pedals over a pre-specified threshold pressure, by turning the steering wheel more than a 

pre-specified turning angle or by commanding control retrieval by pressing a button or by a 

voice command. The systems must return control to the driver only after it is assessed to be 

safe (i.e. based on vehicle and environmental statuses) to do so, which could mean that the 

transition of control is not immediate (California, US Patent No. US 9,342,074 B2, 2016). TNO 

has concluded that, since not all drivers are equal in terms of their required response times 

and because the different tasks they are executing require different transition periods (i.e. a 

driver who is texting can more easily take back control than a driver who is sleeping), that a 

uniform solution is sub-optimal (Willemsen, Heuting, Joosten, Uittenbogaard, & Martens, 

2017). Therefore, TNO has developed the Driver Readiness Estimator (DRE), which “assesses 

the time for a truck driver to be able to take over control at the end of a period of automated 

driving” (Willemsen, Heuting, Joosten, Uittenbogaard, & Martens, 2017, p. 9), enabling the 

platooning systems to individualize the take-over actions (i.e. Transitions Of Control; TOC). 

This individualization means that the DRE can determine when the driver should be notified 

that (s)he has to take over control soon, depending on both the driver’s state and the 

environmental state, and in what ways the systems should keep assisting the driver. TNO’s 

study found, which is logical, that there was a significant difference in the response times of 

truck drivers who were ready and those who were not ready. More interesting is the finding 

that there is no significant difference between a truck driver who is simply doing something 

else or a truck driver who has his/her eyes closed. Another interesting finding by TNO 

(Willemsen, Heuting, Joosten, Uittenbogaard, & Martens, 2017) is that the time that a truck 

driver needs to regain control over the systems (i.e. TOC) is independent of the duration of 

automated driving before the situation in which it is required to regain control. This was 

concluded in TNO’s study because no significant differences in the take-over times were 

found after being out of the loop for 5 and 20 minutes. This finding suggests, and thereby 

contradicts former studies’ outcomes (Merat & Jamson, 2009; Willemsen, Stuiver, & Hogema, 

2014), that Truck Platooning can be used for both short and long transport acts. 

2.5. Human-machine interaction 

In Truck Platooning, the truck driver has to work with the systems that enable the truck to 

engage in platooning activities. Therefore, the human operator has to interact with machines 

in a way that is dependent on the decisions made in the function allocation process. In every 

situation where a systems takes over the tasks of sensing, detecting, information-processing, 

decision-making or monitoring, one can speak about automation (Moray, Inagaki, & Itoh, 

2000; Parasuraman & Riley, 1997; Parasuraman, Sheridan, & Wickens, 2000). In general, 

researchers and practitioners try to automate many industrial processes to arrive at a 

situation in which industry is less prone to human error and the human cognitive process can 

be freed up for higher cognitive functions (Wiener, 1988). Some authors, however, have 

another view on automation, of which the most extreme view is that the human is being 

degraded to merely being a ‘button-pusher’ (Wiener, 1988). In Truck Platooning, it is highly 
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unlikely that the truck driver will become obsolete in the near future, since automation is 

gradual and it therefore will take a long time until a state of ‘full automation’ will be reached 

(Bainbridge, 1983; Parasuraman, Sheridan, & Wickens, 2000). On the other hand, the truck 

driver’s job will change significantly. The consequences for the job of truck drivers are 

discussed in Paragraph 2.8. 

Scientific studies have resulted in several taxonomies (i.e. the Sheridan-Verplank taxonomy 

(Sheridan & Verplank, 1978), Endsley and Kaber’s automation taxonomy (Endsley & Kaber, 

1999) and Save and Feuerberg’s Level Of Autonomy Taxonomy (LOAT) (Save & Feuerberg, 

2012)) that scale levels of autonomy in an uniform way, so that ambiguities in the terminology 

can be altered. Save and Feuerberg’s (2012) Level Of Autonomy Taxonomy (LOAT) is explained 

in Appendix 2 – The Level of Autonomy Taxonomy (LOAT). Although originally designed for 

the aviation industry, the LOAT is also applicable to the Truck Platooning domain because its 

functions (i.e. information acquisition, information analysis, decision and action selection, and 

action implementation) are also present in Truck Platooning applications and because the 

automation levels can be easily translated into terms of Truck Platooning. Platooning trucks 

acquire information mainly via a set of sensors, cameras and V2V communication systems, or 

the driver can provide data based on his experience with, for example, anticipating on the 

traffic flow. In Truck Platooning applications, the function of information analysis is (almost) 

entirely done by the platooning systems. With regard to the decision and action selection 

function, the platooning systems are also on a high autonomy level, since the systems are 

able to decide themselves whether the action they want to take can be safely selected or not. 

Finally, platooning trucks basically drive autonomously when the systems are engaged, so 

platooning trucks are exhibiting high levels of autonomy as well with regard to the action 

implementation function. Next to the LOAT, recently an automation taxonomy was 

specifically designed for automated vehicles, consisting out of 6 SAE (i.e. Society of 

Automotive Engineers) levels (i.e. SAE levels 0-5) (Reese, 2016). This taxonomy is graphically 

displayed in Figure 6 and elaborated into more details in the preliminary literature study (Vos, 

2018a). 

The way in which human drivers react to autonomous vehicles and the other way around can 

be described as a human-vehicle compatibility issue, which can be subdivided into two 

categories: 1) forward compatibility and 2) backward compatibility (van Loon & Martens, 

2015). Forward compatibility refers to the interactions of human drivers with, and 

expectations of the behavior of, automated vehicles. Nowadays, most motorists do not (yet) 

have much experience with autonomous driving. Their current attitudes are therefore more 

based on ‘gut feelings’ than on real ratio. It is likely that when motorists become more used 

to autonomous vehicles on the roads, they can easier cope with them because road users 

then will be better able to predict the automated vehicles’ behaviors (i.e. movements). Van 

Loon and Martens (2015) concluded that automated vehicles perhaps should exhibit sub-

optimal driving behaviors so that other motorists can interpret these (more natural) 

behaviors more easily. This, however, will diminish some of the fuel efficiency and safety 

advantages of autonomous driving. Backward compatibility is the ability by which 

autonomous vehicles are able to anticipate on the behavior of other (unequipped) vehicles. 

The automation systems thus must be aligned with the expectancies of other road users, they 
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should be perceived as safe enough, and the driving behavior of such systems should be 

smooth enough in order for society, i.e. mainly other road users, to accept autonomous 

driving (i.e. Truck Platooning) as an innovation. 

 

Figure 6 – Automation taxonomy for automated vehicles5 

 

2.6. Safety issues 

Traffic accidents are in most cases the result of human factors such as tiredness, intoxication 

and distraction (Treat, et al., 1979). Also, trucks are involved in a relatively high proportion of 

the traffic accidents and those accidents generally are more disastrous as well (Cantor, Corsi, 

Grimm, & Özpolat, 2010; Charlton & Bastin, 2000). Studies have identified that the relatively 

unhealthy lifestyle of truck drivers, discussed into more detail in the preliminary literature 

study (Vos, 2018a), is related to the proportionally high accident rate (Stoohs, Guilleminault, 

Itoli, & Dement, 1994). Truck Platooning can thus help in decreasing the number and severity 

of traffic accidents by taking away a great deal of driver-made errors. Although platooning 

generally can be considered very safe, the coexistence with vehicles that are not equipped 

with V2V systems heavily complicates everyday driving situations (van Loon & Martens, 

2015). More specifically, if there are many vehicles on the road that cannot communicate 

with the platooning trucks (i.e. unequipped vehicles), the platooning systems should be 

designed in a way so that they can anticipate on the behavior of these unequipped vehicles 

(i.e. backward compatibility). 

                                                      

5 Source: http://ghsp.vermont.gov/content/autonomous-vehicles-vermont 

http://ghsp.vermont.gov/content/autonomous-vehicles-vermont
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A collective name for systems that can aid the driver while driving is Advanced Driving-Aid 

Systems (ADAS) (Hoeger, et al., 2008). Examples of the ADAS that are prerequisites for Truck 

Platooning are Cooperative Adaptive Cruise Control (CACC), an Automated Highway System 

(AHS) or an Intelligent Vehicle Highway System (IVHS), a lane tracking system, a lane changing 

system and wireless vehicle communication systems (Hobert, 2012; Ioannou, 1997). 

Besides only looking at ‘absolute’ safety (i.e. traffic accidents) in Truck Platooning 

applications, ‘digital’ safety (i.e. with how much certainty can attempts to hack into the 

systems be blocked) is also important to take into account when developing the platooning 

systems. It is likely that one-hundred percent (digitally) safe systems are infeasible at the 

moment of implementation (Garfinkel, 2017). Therefore, it is of utmost importance to let 

software developers continuously assess and improve the platooning software (Garfinkel, 

2017). This importance is underlined even more by the likelihood that malicious people would 

like to hack autonomous trucks more than autonomous passenger cars due to the bigger 

disruption effects that hi-jacked trucks can cause.  

Critics on the enhanced safety effects of Truck Platooning indicate that training of new truck 

drivers and maintaining their experience with manually driving the truck could become more 

difficult (Hancock & Parasuraman, 1992). They argue that if a truck driver has less experience 

with manual driving, (s)he will perform significantly worse in the situations in which a high 

level of vehicle control is especially important, namely at a moment when the truck driver has 

to intervene. Furthermore, Kessel and Wickens (1982) have found that operators who have 

experience with the manual system perform significantly better in detecting whether manual 

intervention is needed than operators who have only worked with the automated version of 

the system. Another critical stance comes from Wilde’s (1988; 1998) Risk Homeostasis Theory 

(RHT) reasoning, which reasons that drivers will always adapt their risk taking behaviors 

towards a static predefined risk level. Stanton & Marsden (1996) underline the RHT by arguing 

that people maintain a target level of risk to which they adapt their behaviors so that the 

discrepancy with this target level is being minimized. This target risk level is defined as “the 

risk level one deems acceptable and is the risk level at which the individual believes to 

maximize the overall utility of his or her action” (Wilde, 1989). If the risk coming from the 

environment is becoming higher, for example because of bad road conditions, drivers will 

drive more safely, while driving riskier when the environmental conditions become less risky 

again. The determinants for the target risk level are 1) the costs and 2) the benefits of cautious 

behavior and 3) the costs and 4) the benefits of relative dangerous behaviors (Hoyes, Stanton, 

& Taylor, 1996; Wilde, 1998). 

2.7. Ethical issues 

Since accidents cannot be prevented at all times due to the dependence on external factors, 

accident-prevention (or damage-minimization) algorithms should be programmed for the 

platooning systems. In the process of deciding how these algorithms should be programmed, 

one comes across some ethical issues (Goodall, 2014; Lin, 2016; Nyholm & Smids, 2016). 

Philosophers frequently refer to the trolley problem, which basically is the ethical dilemma of 

whether or not somebody may and should make decisions over life or death. In the classical 

trolley problem somebody has the power to sacrifice Y people in order to save X people 
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(where holds that X > Y) through operating a lever, thereby determining which track a trolley 

(having no brakes) should follow. If the lever is not pulled, this will result in a collision with X 

people, while the result will be a collision with Y people when the lever is pulled and the other 

track is chosen (see Figure 7).  

 

Figure 7 – Visualization of the trolley dilemma 

Relating this ethical dilemma with Truck Platooning, the programmers of the platooning 

software should incorporate in their algorithms how the systems should respond to 

dangerous situations. In situations where casualties are inevitable, choices must be made 

whether the systems should either minimize the number of casualties or whether the truck 

driver should be protected as much as possible. 

Unlike real-life situations, in which there is a lot of natural uncertainty, in the trolley problem 

one knows the exact outcome of each decision possibility beforehand. Another difference 

with reality is that a driver has to make these considerations in a split second, while 

programmers can think longer about how the systems should respond in a particular situation 

(Nyholm & Smids, 2016). Moreover, a diversity of stakeholders (e.g. lawyers, risk-assessment 

experts, engineers and ordinary citizens) can be involved in the algorithm-programming 

process (Nyholm & Smids, 2016). Also, Wood (2011) argues that the trolley case is too far 

removed from real life because the trolley problem neglects the moral and legal 

responsibilities that are important in real life traffic. Finally, who (or what institution) should 

be held responsible in the rare case that an accident with a platooning truck occurs, is a topic 

that is part of the field of ethics and will therefore not be discussed in this study. 

2.8. Human performance consequences 

The consequences of automation efforts will result in several human performance related 

issues (Merat & Jamson, 2009; Parasuraman, Sheridan, & Wickens, 2000). The most important 

human factor issues identified up to today are sudden changes in the driver’s workload (which 

can result in unwelcome ‘automation surprises’) (Parasuraman, Sheridan, & Wickens, 2000; 

Woods, Johannesen, Cook, & Sarter, 1994), the decay of driving skills (Parasuraman, Sheridan, 

& Wickens, 2000; Stanton & Marsden, 1996), the loss of situational awareness (Millewski & 

Lewis, 1999; Parasuraman, Sheridan, & Wickens, 2000) and too little or too much trust (i.e. 
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‘undertrust’ and ‘overtrust’, respectively) in the systems (Moray, Inagaki, & Itoh, 2000; 

Parasuraman, Sheridan, & Wickens, 2000). Automation efforts should be designed in such a 

way that all the costs of these human factor issues will be minimized (Parasuraman, Sheridan, 

& Wickens, 2000). 

2.8.1. Mental workload changes 

Some researchers have argued that automation efforts in driving results in a higher workload 

for the driver due to the increased number of systems that have to be monitored (Hancock & 

Parasuraman, 1992). Furthermore, Parasuraman and Riley (1997) also observed an increase 

in drivers’ mental workload when the activation and monitoring of the systems is considered 

a highly cognitive task. There are, however, also researchers who claim that the mental 

workload decreases when automation efforts increase. These researchers (Vicente & 

Rasmussen, 1992; Wiener, 1988) mainly base their reasoning on the fact that automation 

systems take over the task of data integration (i.e. interpretation) and presents the 

interpreted data (i.e. on displays within the vehicle), relieving the driver from this highly 

cognitive duty of data interpretation. Furthermore, these studies have concluded that the 

operators’ hazard detection performance increased by implementing such design principles 

(Vicente & Rasmussen, 1992; Wiener, 1988). Because of the opposite views in the field of 

mental workload, it can be concluded that literature is inconclusive on this matter. 

2.8.2. Driving skills implications 

There is substantial evidence that driving skills decay rapidly when they are not used 

frequently (Parasuraman, Sheridan, & Wickens, 2000; Rose, 1989). Since hazard detection is 

one of the driving skills that degrades when not utilized often, this potentially has a negative 

influence on the safety of Truck Platooning, as detecting dangerous situations will become 

one of the main tasks of a truck driver in a platooning truck. Although taking the driver ‘out 

of the loop’ can provide new opportunities for fulfilling non-driving related job tasks, it could 

simultaneously adversely affect the ability to intervene manually when needed (Hancock & 

Parasuraman, 1992) due to unfamiliarity with the manual driving tasks. An interesting finding 

by Endsley and Kiris (1995) was that drivers’ confidence increased with the increase of 

automation levels. Also, the drivers did not perceive to have lost their skills. Moreover, it 

seemed their skills to determine the best solution to the occurring problem did not decrease, 

since all respondents (i.e. regardless of the automation condition they were in) chose the best 

solution. All these findings are the exact opposite of what was expected by Endsley and Kiris  

(1995), but they are also contradicting other studies (Parasuraman, Sheridan, & Wickens, 

2000; Rose, 1989). Therefore, literature currently still is inconclusive about whether or not 

skills degrade when they are only rarely used. 

2.8.3. Situational Awareness (SA) 

Endsley (1995, p. 287) defined situational awareness (SA) as “having a constantly evolving 

picture of the state of the environment” and distinguishes between three SA levels. The first 

level (Level 1 SA) is about the awareness of specific key elements in the situation. Level 2 SA 

is about being able to comprehend and integrate the information in the light of the 

operational goals and in Level 3 SA one is able to project future states of the systems 
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accurately. Automation might result in a situation where the operators pay less attention to 

that information that the systems show to the operator and to the work environment, 

because they know that the automated systems are carrying out the tasks (Parasuraman, 

Sheridan, & Wickens, 2000). If the systems just respond to environmental inputs, without 

informing the driver, this leads to decreased SA, simply because the driver is not actively 

involved in the driving task. Systems can also provide the driver with an information overload, 

which also leads to decreased SA (Endsley & Kiris, 1995). The literature study (Vos, 2018a) 

elaborates more on the Error Taxonomy, developed by Endsley (1995), that parallels the SA 

levels. His study, however, concluded that experience in the job is negatively related to the 

amount of SA errors being made. Endsley (1995) argues that SA is a prerequisite for effective 

decision-making and for human performance in dynamic systems, because SA is an important 

input for the decision-making process. Moreover, Endsley (1993) concluded that there is an 

independence between work load and SA, meaning that a reduction in work load does not 

automatically lead to more SA. Automation efforts can also lead to positive effects in terms 

of one’s SA, for example by integrating and visualizing the data in an easily interpretable form 

(Parasuraman, Sheridan, & Wickens, 2000). Also, the systems can detect situations in which 

human intervention might be needed, only alerting the driver when strictly required. Endsley 

and Kiris (1995) have found in their study that intermediate levels of automation result in 

better SA than full automation (Endsley & Kiris, 1995). Thereby, it can be argued that aiming 

at full automation might not be the best solution in all cases. Endsley and Kaber (1999), 

however, did not find such results in their study, but they found that automation was most 

meaningful in physical implementation assistance (e.g. steering, accelerating and braking), 

while automation sometimes hindered higher cognitive processes (e.g. decision-making). 

Future research should aim at finding out what level of autonomy suits Truck Platooning best. 

2.8.4. Trust in automation systems 

The final human performance issue related to Truck Platooning is the trust that a human 

operator has in the automation systems. Both ‘overtrust’ (i.e. complacency) and ‘undertrust’ 

can occur, each resulting in their own set of issues. Overtrust occurs mostly when the human 

operator has multiple tasks, of which one is monitoring the automation systems 

(Parasuraman, Molloy, & Singh, 1993). This could lead to situations in which the systems 

perform wrong actions, that the human operator wrongly interprets the data displayed by 

the systems as correct or that the human operator’s attention is distracted from a certain 

important area (Parasuraman, Sheridan, & Wickens, 2000). If the human operator 

underutilizes the systems, this will likely lead to a situation in which (s)he will start using the 

systems less, which could lead to negative situations due to, for example, decreases in road 

safety (Parasuraman, Sheridan, & Wickens, 2000; Save & Feuerberg, 2012). Undertrust is 

often the result of the systems alerting the driver of hazardous situations when the driver 

does not perceive these situations as dangerous. It is crucial for automation system designers 

to maximize the chances that the systems triggers an alarm when there truly is an alarming 

situation, while minimizing the amount of false alarms (Parasuraman, Sheridan, & Wickens, 

2000). 
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TNO (Willemsen, Heuting, Joosten, Uittenbogaard, & Martens, 2017) conducted a survey 

among the truck drivers who participated in their study. They did both a pretest and a 

posttest, which prevailed an interesting finding regarding the growth of trust as somebody 

has had more experience with the systems. In the pretest the respondents indicated that they 

had far less trust in those systems for driving on public roads than for driving in a simulated 

environment, while indicating no difference at all in the posttest between their general trust 

in those systems and their trust in the systems for driving on public roads. Moreover, the 

score for trust in the systems for driving on public roads increased with 19.1% point between 

the pretest and the posttest and is determined significantly different (z = -3.780, p < .001) 

(Willemsen, Heuting, Joosten, Uittenbogaard, & Martens, 2017, p. 48). 
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3. Methodology 

This chapter provides a summary of the research methodology used in this study. The main 

research question of this study aims to enrich the literature on the implications of Truck 

Platooning, an innovation on which currently relatively little literature is available that 

emphasizes the perspective of the truck driver. Because there currently are only a few    

empirical studies on the implications of Truck Platooning, the current study is of an 

exploratory nature (Baarda, de Goede, & Teunissen, 2005). The research questions can be 

classified as open questions. A disproportional stratified sampling technique (i.e. samples of 

several stakeholder groups are taken, where the sample sizes do not necessarily represent 

the actual proportion of the stakeholder groups’ population sizes) (Vennix, 2012) was 

adopted. The reason for doing so is that there are many different stakeholder groups that 

should be consulted, of which the sizes vary considerably (e.g. there are considerably more 

truck drivers than HR employees at logistics services providing organizations). All stakeholder 

parties are given more or less equal voices in order to find a balance between the different 

perspectives that might exist on Truck Platooning. Because the target group in this study is 

very diverse and the answers that the respondents will provide are probably even more 

diverse, it is beneficial to use a qualitative data gathering method. One of the reasons for 

doing so is that qualitative research is more flexible than quantitative research in adapting 

the research methodology during the execution of the study (Baarda, de Goede, & Teunissen, 

2005). Adapting the research methodology could be necessary when there is unwillingness or 

inability of preferred respondents to be consulted for the study, which fortunately was not 

necessary in this study. Further, qualitative research allowed the researcher to tailor the data 

gathering methods to the data source (i.e. respondents in this case) by, for example, making 

different interview guides tailored for the categories of respondents. In this study, 

interviewing guides were used to collect the data needed to answer the research questions. 

By using this data collection method, the interview guides can be (slightly) adapted to the 

respondents, something that was needed due to the variety in backgrounds of the 

stakeholders that have been interviewed. Although surveys could probably provide 

reasonable answers to the research questions as well, it is likely that respondents are 

unwilling to fill out surveys because of survey overload (conversation C. Blom, TLN, 20-02-

2018). It is often observed in practice that respondents are more willing to respond when 

contacted in a more personal way, instead of being sent a standardized request to fill out an 

online survey (conversation C. Blom, TLN, 20-02-2018). Therefore, to motivate the 

respondents to participate in this study, individual face-to-face interviews were conducted, 

and the researcher traveled to the respondents to conduct the interviews at their working 

environments to minimize the amount of effort a respondent had to invest. The reasoning 

behind the research elements selected for this study are discussed in Paragraph 3.1.1. 

through 3.1.11. Paragraph 3.2. elaborates on how the interviews were conducted, while 

Paragraph 3.3. describes how the data was analyzed, consisting out of a paragraph devoted 

to the preparation of the data (i.e. Paragraph 3.3.1.) and a section discussing the procedure 

of data codification (i.e. Paragraph 3.3.2.). 
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3.1. Research Elements 

Research elements are defined as either the variables, the carriers of certain characteristics, 

or the who’s and the what’s to which characteristics or relationships between characteristics 

can be attributed (Segers, 1999). Table 1 summarizes the research elements of the current 

study and indicates in which paragraphs these research elements are discussed briefly. 

Table 1 – Research elements 

Research element name: Number of respondents (23) / 
interviews (20): 

Discussed in paragraph: 

Truck drivers 4/4 3.1.1. 

Employees of logistic 
services providers 

6/5 3.1.2. 

Ministry of Infrastructure 
and Waterways (I&W) 

2/1 3.1.3. 

Road authority 
(Rijkswaterstaat) 

1/1 3.1.4. 

BOVAG 1/1 3.1.5. 

CBR 1/1 3.1.6. 

Sector Institute 
Transportation and 
Logistics (STL) 

1/1 3.1.7. 

Truck manufacturers 
(and/or the platooning 
system manufacturers) 

3/2 3.1.8. 

Vehicle authority (RDW) 1/1 3.1.9. 

Insurance companies 1/1 3.1.10. 

Labor unions 2/2 3.1.11. 

 

3.1.1. Truck drivers 

In this study, the most important research element consists of the truck drivers. Because the 

research focuses on their perspectives, this study aims to ‘give the truck drivers a voice’. Truck 

drivers, of course, have a great amount of knowledge of the daily and practical aspects of 

their jobs. Therefore, it can be reckoned that truck drivers are the best source to gain an 

overview of what the job of a truck driver currently entails. Since there are many different 

types of truck drivers (for example due to differences in the loads they are hauling, in their 

education, in their countries of origin and in personal characteristics), 4 different types of 

truck drivers were interviewed (i.e. a garbage truck driver, a truck driver for a big post 

organization, a city distribution truck driver and a truck driver who transports sea containers) 

in order to obtain a wide spectrum of insights. 

3.1.2. Employees of logistic services providers 

The employees within logistic services providers (e.g. haulers or shippers) can also be split 

into different subgroups of employees, of which the most important categories for this 
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research are the managers, the planning employees and the HR personnel, because these 

groups can provide meaningful insights in the daily operations of logistic services providers. 

Other functions than those above are beyond the scope of this study. Managers can provide 

data on a high cognitive level (i.e. they adopt a more strategic view on the trucking businesses 

than truck drivers), since they are required to have a good overview of what goes on in the 

organization. Therefore, they have to be up-to-date on important matters regarding several 

aspects of the business, enabling them to combine several sources of information into one 

source of useable data. Planning employees can provide insights into practical issues 

surrounding the task of planning the platoons, even though they probably only have 

experience with inter-firm planning instead of intra-firm planning, which will become much 

more common in platoon planning. Finally, the HR employees in logistic services providers 

are the ones continuously searching for new truck drivers. Therefore, they possess knowledge 

of which skills and knowledge currently are needed for truck drivers. Moreover, they will 

probably have meaningful insights into the required skillsets and knowledge for truck drivers 

that will engage in Truck Platooning. 6 respondents within 5 logistic services providers have 

been interviewed (i.e. in one interview a HR employee and a planner have been interviewed 

simultaneously). 2 HR managers, 1 planner, 2 managers and 1 internal educator have been 

interviewed. 

3.1.3. Ministry of Infrastructure and Waterways (I&W) 

This ministry is responsible for traffic legislation, the Dutch highway infrastructure and has 

close ties to the European Union (EU). Therefore, this ministry is responsible for the roads on 

which Truck Platooning will be used first (i.e. highways). This governmental organization, 

amongst other things, aims to design the highway network in such a way that congestion is 

minimized while optimizing traffic flows and is highly involved in Smart Mobility projects. The 

ministry of I&W has the authority to design and adapt regulations regarding transportation. 

Since legislation is an important aspect in the commercial implementation of any innovation, 

it is also important in the implementation process of Truck Platooning. Recently, TLN has filed 

an amendment with the IRU (i.e. the International Road Transport Union) requesting that 

technological advances will not be obstructed by legislation regarding driving and resting 

times (conversation C. Blom, L. Hepp & N. Krul, TLN, 20-02-2018). To gain insight in this 

legislative perspective, 2 representatives of the ministry of I&W were interviewed. 

3.1.4. Road authority (Rijkswaterstaat) 

Rijkswaterstaat is the executing organization within the ministry of I&W. Rijkswaterstaat is 

responsible for handling traffic accidents, determining when rush-hour lanes should be 

opened and for the general state of the highway network. Therefore, this organization, for 

example, needs to take into account the increased weight-issues at bridges, because of the 

increased pressure due to the decreased distance between trucks in platoons. Furthermore, 

Rijkswaterstaat will be confronted with Vehicle-to-Infrastructure (V2I) and Road-Work-

Warnings communication issues, since a way in which platoons are able to communicate with 

the dynamic road-signs that are operated by Rijkswaterstaat must be found. One employee 

of Rijkswaterstaat was consulted in order to discuss these topics. 
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3.1.5. BOVAG 

Because the jobs of truck drivers will change when Truck Platooning is adopted on a large 

scale, the way in which truck drivers are educated also has to be adapted. The Dutch branch 

organization for mobility, BOVAG, can provide a high-level perspective on the requirements 

for contemporary and future truck drivers, because a great proportion of the truck driving 

schools in The Netherlands is a member of BOVAG. Furthermore, being the branch 

organization for the whole mobility sector, BOVAG also possesses information about the 

perspectives of truck importers and retailers. Therefore, a spokesman of BOVAG was 

interviewed in this study. 

3.1.6. CBR 

When a novice (truck) driver has had enough driving lessons, the driving exam is conducted 

by an independent organization, which is called the CBR in the Netherlands. The CBR also 

organizes refreshment courses for all types of driving licenses. Since this organization 

arranges both the theoretical as the practical assessment of whether a driver is skilled enough 

to get his/her driving license, the CBR can share insights on the potential adaptations of the 

training and examination programs that are needed for future truck drivers. One employee 

of CBR was interviewed. 

3.1.7. Sector Institute Transportation and Logistics (STL) 

STL is the execution institute that is instructed by its social partners to construct documents 

regarding the required skills and knowledge (i.e. the jobs’ competence profiles) for all kinds 

of jobs in the field of transportation and logistics, among which the vocational training for 

becoming a truck driver. A very experienced employee of STL has been interviewed to gain 

insights in the requirements for the current education of truck drivers and in how this 

institution thinks that educational programs should be adapted to anticipate for Truck 

Platooning. Furthermore, the representative of STL provided the current truck drivers’ job 

competence profile document (Sectorkamer mobiliteit, transport, logistiek en maritiem, 

2017) that was used in the analysis. 

3.1.8. Truck manufacturers 

In order to find out how the developers of Truck Platooning systems keep the truck drivers in 

mind, 3 respondents from 2 known truck manufacturer companies, DAF and Scania, have 

been interviewed. 

3.1.9. Vehicle authority (RDW) 

The RDW has the authority to decide whether vehicles are safe enough for being allowed onto 

public roads. As the preceding literature study has concluded, issues regarding safety are 

among the biggest hurdles to take in order to let Truck Platooning become a success (Vos, 

2018a). Thus, it is necessary to acquire a thorough view on what prerequisites the RDW has 

determined for the safety systems of platooning trucks in order to be allowed on the road. 

Therefore, a senior advisor within the RDW has been interviewed. 
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3.1.10. Insurance companies 

The literature study preceding this research has concluded that there will be some ethical 

issues surrounding the liabilities in the case of an accident with a platooning vehicle (Vos, 

2018a). Therefore, it is important to discuss the ways in which platooning vehicles will be 

insured in the future. An employee of the insurance company that possesses around 90% of 

the market share regarding truck insurances, TVM, was interviewed. 

3.1.11. Labor unions 

The labor unions are institutes that are committed to lobby for the rights of employees. 

Because of this function, a labor union has a lot of information of how their members view 

certain new developments/innovations and which fears are present within these groups of 

employees. Two representatives of the transportation sector within the two biggest labor 

unions in the Netherlands (i.e. CNV and FNV) have been interviewed. 

3.2. Interviewing Methodology 

In order to enable a researcher to conduct good interviews, a thorough preparation is 

required, which consists of more than solely formulating the questions that have to be posed 

to the respondents (Emans, 2002). The interviews were conducted semi-structured, meaning 

that the most important questions were formulated up-front, while the follow-up questions 

were left to the interviewer to formulate ad hoc, even though some suggestions for follow-

up questions were also formulated up-front (Baarda, de Goede, & Teunissen, 2005). Although 

Baarda et al. (2005) indicate that the ordering of the questions can be changed if the 

interviewer sees a reason to do so, in this research Emans’ (2002) stance is adopted, in which 

the ordering of the questions should be well thought through before the interviews are 

conducted and therefore should not be adapted during the interviews. According to Emans 

(2002), interviewing schemes should be constructed so that it is theoretically possible that 

the persons who are actually conducting the interviews are different from those that 

constructed the interviewing schemes. A good interviewing scheme therefore includes 

instructions for the introduction of the interview, on how notes should be made (or whether 

an audio tape recording should be made), on the way the interview should be concluded, on 

the methods of asking follow-up questions, and on how the answers should be evaluated 

(Emans, 2002). Even though in this study only one person conducted the interviews, an 

interviewing scheme still was useful to prevent the interviewer having to improvise while 

conducting the interviews. The following sections will address the methodology behind 

constructing such an interviewing scheme, divided into 9 steps (see Figure 8). Consequently, 

Chapter 4 applies those steps and presents the interviewing schemes for the different 

stakeholders that have been interviewed in this study.  
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Figure 8 – Steps for constructing an interviewing scheme6 

 

3.2.1. Step 1: Constructing theoretical variables 

Constructing an interviewing scheme consists of multiple steps, of which the first step is to 

build a list of variables (Emans, 2002). A variable can be defined as “a collection B of values of 

which exactly one can be connected to each element of a collection A of persons or objects” 

(Emans, 2002, p. 120). Therefore, it is important to first identify and define the collections 

(A’s) of objects or persons about which or whom information should be collected. Since the 

variables constructed in this initial step are often not usable for direct translation into 

interview questions, helping variables (i.e. indicators) that can be transformed into interview 

questions should be sought (Emans, 2002).  

3.2.2. Steps 2 and 3: Choosing indicating methods and constructing indicator variables 

The process of constructing these indicator variables is the next step in building an 

interviewing scheme (Emans, 2002). But, before being able to do so, an indicating method 

should be chosen (i.e. step 2) for every theoretical variable. There are multiple indicating 

methods, of which self-description is the simplest. As the name suggests, the respondent is 

asked to describe himself/herself in terms of the theoretical variable (Emans, 2002), of which 

the validity can be doubted because people are not always accurate in describing themselves. 

Factual indicators (i.e. that can be observed and therefore are non-debatable) are considered 

more valid, but not always available (Emans, 2002). Further, behavioral intentions can also be 

used as indicator variables. Even though Emans (2002) acknowledges that asking respondents 

for their intentions is related to self-descriptive indicators, he concludes that behavioral 

intention indicators are less prone to invalidating factors than purely self-descriptive variables 

                                                      

6 Source: Emans, 2002, p. 119 
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(i.e. which describe one’s internal conditions). Detailing is a special form of creating indicator 

variables, because in detailing one element is picked that represents the theoretical variable 

(Emans, 2002). Because this chosen element can be imagined by the respondents more easily 

than the rather abstract theoretical variable, it is more practical in interviewing situations. 

Since such specific situations often cannot cover the whole scope of the theoretical variable, 

multiple detailing variables can be used as indicators for the overarching theoretical variable 

(Emans, 2002). In order to translate these indicators back in terms of the theoretical variable, 

the researcher has to come up with a combination rule (i.e. a formula that assigns a weight 

to each indicator variable) (Emans, 2002). By using the indicating method(s) selected in step 

2, the researcher is able to construct the list of indicator variables (i.e. step 3). 

3.2.3. Step 4: Constructing technological variables 

Besides indicator variables, another type of ‘raw’ variables is distinguished. Those variables 

are called ‘technological’ variables and they can aid the processing of the interview results 

(Emans, 2002). Examples of such variables are ‘interview duration (in minutes)’, ‘interview 

location’ and ‘respondent’s age’. 

3.2.4. Step 5: Transforming raw variables into an answering and notation system 

The raw variables (i.e. indicator variables and technological variables) are the building blocks 

for the interviewing schemes (Emans, 2002). The answering and notation system is the 

combination of decisions, per raw variable, whether the question is open or closed and which 

method of taking notes should be adopted. The first decisions that have to be taken are 

whether the questions should be open or closed and, in case they will be open, if field coding 

should be applied or not (Emans, 2002). Closed questions can only be used when the B-

collections of a variable are small (i.e. only several answering possibilities) and enable the 

researcher to easily analyze the results statistically (Emans, 2002). Open questions require 

the respondent to think deeper, but can also have a stimulating effect, since the respondent 

is able to vent his/her thoughts (Emans, 2002). Further, open questions are useful in situations 

where there is still a lack of clarity on what kind of answers can be expected (Emans, 2002). 

Finally, Sudman and Bradburn (1974) have concluded that open questions are generally 

perceived as less threatening in case of sensitive subjects. On the other hand, other studies 

found that closed questions tend to make respondents more open-hearted (Schaeffer & 

Charng, 1991; Sudman & Bradburn, 1974). Although at first glance this seems odd, it actually 

is quite logical because closed questions prevent respondents evading certain topics in their 

answers (Emans, 2002). If one wants to adopt a technique in which a combination of open 

and closed questions is used, the interviewer has to field-code during the interview. This 

means that an open question is posed and the interviewer has to summarize the respondent’s 

answer in an answering possibility, of which only the interviewer has a complete list (Emans, 

2002). Therefore, the researcher has to determine per question whether it is feasible (and 

useful) to write down all answer possibilities. If ordinal answering categories are used, the 

interview designer can decide between an even or an uneven number of answering 

possibilities, depending on whether a neutral answer possibility should be included or not 

(Emans, 2002). Emans (2002) also stated that choosing a neutral category or not is 

independent from the decision whether or not to include an ‘other’ or ‘no opinion’ answering 
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possibility, since there is a clear difference between the respondents having no opinion at all 

and the respondents who have an opinion that really cannot be characterized within one of 

the answering possibilities. Including such ‘no opinion’ answer possibilities has the potential 

downside of respondents misusing this answer category to evade answering to sensitive 

topics (Gilljam & Granberg, 1993). Alwin (1992) has concluded that a larger number of 

response categories contributes to the reliability of the results because it allows the 

respondents to provide more nuances in their answers. 

With regard to the second domain within the answering and notation systems, the researcher 

has to determine how respondents’ answers are noted. The options are 1) ticking boxes (i.e. 

for closed questions and for open questions where field-coding is used), 2) writing down 

everything the respondent says, 3) writing down keywords to summarize the respondent’s 

answer and 4) taking no notes at all. A decision scheme for all the decisions in constructing 

an answering and notation system is depicted in Figure 9. 

 

Figure 9 – Decision scheme in constructing an answering and notation system 

 

3.2.5. Step 6: Formulating instructions for asking questions 

The first decision that has to be made in order to formulate instructions for the way in which 

the questions are asked is the decision between a structured or unstructured interviewing 

scheme. In the structured version, the interviewer has to pose the questions in the exact order 

and wording that is written in the interview guide, while the exact order and wording can be 

‘improvised’ by the interviewer in the unstructured variant (Emans, 2002). Independent from 

whether the interview is structured or unstructured, the interviewer needs to have an 

interviewing guide. Moreover, it is argued that it might even be more important in 

unstructured interviews for the interviewer to know what the exact goal of each question is, 

so that the interviewer can formulate the question better (Emans, 2002). Sometimes, 
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especially in unstructured interviews, it is beneficial to share the goal of the question with the 

respondent in order to motivate him/her to answer it. Also, instructions should be included 

in the interviewing scheme about how the interviewer should pose follow-up questions. The 

interviewing scheme should contain whether asking follow-up questions is allowed for 

specific questions and if so, on which aspects the interviewer should focus (Emans, 2002). In 

structured interviews, this step determines the exact wording of each questions, of which the 

interviewer should not deviate. An argument in favor of the structured interview is given by 

Sudman and Bradburn (1983), who state that the wording of questions is crucial in maximizing 

the validity of the obtained data. 

3.2.6. Step 7: Ordering the questions 

When the questions have been formulated (i.e. if the interview is (semi-)structured) or the 

topic list with additional guidelines (i.e. in case of an unstructured interview) is made, the 

questions (or topics) should be put in a logical order (Emans, 2002). First, the order of the 

broad subjects should be determined, before the order within those groups of questions can 

be decided upon. In an ideal situation, not only a logical order can be found, but even a 

‘psychological order’, so that the successive subjects are connected to each other as 

perceived logically by the respondent (Baarda, de Goede, & Teunissen, 2005; Scheuch, 1973). 

Because usually the communication between interviewer and respondent improves as the 

interview advances, the interview can be seen as a learning experience for both (Emans, 

2002). Difficult and sensitive questions should always be preceded by some easy to answer 

questions, so that the interviewer and respondent first get the chance to get acquainted to 

each other, to get acquainted to the topic and to gain each other’s trust, which is required for 

the respondent to answers sensitive questions (Baarda, de Goede, & Teunissen, 2005; Emans, 

2002). Ostrander (1993) even argued that this process of trust-building already starts at the 

moment that the respondent is contacted to participate in the study. Furthermore, people 

naturally aspire to be consistent in answering questions, so questions asked in the beginning 

of the interview can influence the way in which respondents answer questions posed later in 

the interview (Bridge, et al., 1977; Emans, 2002). Salience, defined as the extent to which 

people relate to certain topics, also plays an important role in interviewing techniques. It can, 

for example, happen that a respondent at the beginning of the interview only moderately 

relates to a particular topic, but by having discussed this topic during the interview, provides 

the interviewer with very extensive answers on a particular question at the end of the 

interview (something the respondent would not have done if that question would have been 

posed at the beginning of the interview (Emans, 2002)). Consistency and salience of the 

interview questions should be taken into account when determining the question order. Kahn 

and Cannell (1957) developed two ordering patterns called the ‘funnel pattern’ and the 

‘inversed funnel pattern’, in which questions go from broad to specific and from specific to 

broad, respectively. Advantages of the funnel approach are that the consistency-mechanism 

does not work in a negative way, because at the beginning of the interview the focus is not 

put on details that can influence respondents’ evaluation of a higher level construct, and that 

the broad questions at the beginning of the interview can function as ‘filtering questions’, 

determining whether some questions should be skipped or adapted for this respondent 

(Emans, 2002). On the other hand, for the funnel approach to work properly, the respondent 
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must have a sufficiently good view, right at the start of the interview, on the issue(s) being 

studied. The inversed funnel approach should be preferred when the respondents’ frame of 

reference has to be built (or expanded) and aligned during the interview (Emans, 2002). 

Emans (2002) states that it could be possible for some types of studies that all the 

respondents have the same frame of reference when being interviewed, so that their answers 

can be analyzed more thoroughly. The inversed funnel approach can help in such cases by 

guiding the respondents’ attention into a specific direction, thereby creating a situation in 

which all respondents’ frames of reference are more or less aligned. Although this strategy is 

mostly used in studies gathering data via surveys, it sometimes can be beneficial to formulate 

a question both positively and negatively in order to test whether respondents suffer from a 

response bias (i.e. answering always, more or less, in the same answer category). To check 

this, positive and negative formulations of the same question should be separated in the 

interview. Finally, when the question categories are ordered, the questions within these 

categories can be ordered too (e.g. chronologically or by the (inversed) funnel principle) 

(Emans, 2002). 

3.2.7. Step 8: Adding the lay-out, introduction and conclusion 

The researcher needs to think about the information that the respondent should receive 

before the interview in order to make him/her more comfortable during the interview itself. 

An important issue to stress in the introduction is how it is guaranteed that the data is 

analyzed in a confidential way (Baarda, de Goede, & Teunissen, 2005). Furthermore, if not yet 

communicated up front, the interviewer should inform the respondent about the topic of the 

interview (in combination with the research goals) and the expected duration of the interview 

(Baarda, de Goede, & Teunissen, 2005; Emans, 2002). In the conclusion the respondent 

should be thanked for his/her time and effort and should be asked for any comments or 

remarks (Emans, 2002). In computer-aided interviewing, the lay-out can only be adapted to a 

certain extent. In this study, however, the interviews will be conducted manually. Therefore, 

the researcher needs to make sure that the interviewing scheme is easy to use and that the 

lay-out looks professional to the respondent (Emans, 2002) (i.e. graphically uniform). This can, 

for example, be achieved by placing the exact formulation of each question between 

quotation marks and by writing instructions for the interviewer in an italic font. 

3.2.8. Step 9: Testing the draft interviewing scheme 

Although the researcher has thoroughly thought through all the decisions in the process of 

construction the interviewing scheme, this does not guarantee that the interviewing scheme 

functions properly in practice (Emans, 2002). Emans (2002) has distinguished 4 methods, 

which can be utilized in conjunction, to test the interviewing scheme. These are 1) ‘observing 

test interviews’, in which systematic observation takes place of an interview being conducted 

with the draft interviewing scheme, 2) ‘asking test interviewers’, in which the test 

interviewers (who are in an ideal situation the same persons who will be conducting the real 

interview) will be asked about their experiences with conducting the test interviews,                   

3) ‘asking test respondents’, where the test respondents in an ideal situation have 

characteristics equal to the real target group, and 4) ‘consulting experts’, i.e. people who are 

experienced in interviewing, who understand both the interviewer and respondents’ 
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perspectives, and who are consulted about improving the interviewing scheme (Emans, 

2002). 

3.2.9. Step 10: Constructing the final interview scheme 

When a combination of tests, addressed in Paragraph 3.2.8., has been conducted, the 

feedback should lead to improvements in the interviewing scheme. If all feedback is 

processed, the researcher can either choose to re-test the interviewing scheme or to start 

conducting the ‘real’ interviews. Before conducting the real interviews, the interviewer 

obviously needs to study the final interviewing scheme in detail as a preparation. 

3.3. Data Analysis Methodology 

This section elaborates on the methods used to analyze the data. First, the way in which the 

raw data is converted into data that can be codified is discussed in section 3.3.1. This data 

preparation phase consists out of three steps, which are 1) the transcription phase, 2) the 

activity of deleting irrelevant pieces of text out of the transcripts, and 3) the choices 

surrounding the unit of analysis. Section 3.3.2. explains the choice for the technique of 

emerging coding in this study (Blumberg, Cooper, & Schindler, 2014). Finally, the 

considerations that have to be made while restructuring the coding scheme are discussed. 

3.3.1. Data preparation 

The first step in preparing the qualitative data for analysis is transcribing the interviews 

(Baarda, de Goede, & Teunissen, 2005). With transcribing it is meant that everything that is 

being said during the interview is digitalized by means of a commonly-used text editor (e.g. 

MS Word). Blumberg et al. (2014) distinguish between selective and full transcription. In the 

first form the main part of the respondents’ answers is transcribed and the apparently 

irrelevant sections are summarized, while in the latter form the answers are noted literally, 

independently from the researcher’s judgement about the relevance. The second decision 

that has to be made is that the researcher must choose whether or not the transcriptions will 

be verbatim or not (Blumberg, Cooper, & Schindler, 2014). Verbatim means that the interview 

is transcribed word by word including all kind of repetitions. The other option (i.e. non-

verbatim) is to adopt a more formal writing style, in which the interviewer converts the 

spoken language into easily readable sentences. The final decision that has to be made, 

according to Blumberg et al. (2014), is about whether only the spoken words should be 

transcribed or whether pauses and emotional expressions should be included as well. With 

respect to the same issue, Baarda et al. (2005) report that emotions, non-verbal 

communication and incidents should be included as much as possible, if deemed relevant 

according to the interviewer. The transcripts should be made as soon as possible after the 

interview took place, so that all the (non-verbal) details can still be remembered by the 

interviewer and subjectivity can therefore be prevented (Baarda, de Goede, & Teunissen, 

2005).  

The second data preparation step is the deletion of irrelevant sections within the transcribed 

texts (Baarda, de Goede, & Teunissen, 2005). Next, the unit of analysis should be determined. 

Baarda et al. (2005) have distinguished between four types of analysis units, namely 1) words, 
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2) sentences, 3) fragments, and 4) themes. If the unit of analysis is ‘words’, then the 

researcher focuses attention on the exact wording for certain phenomena. Also, differences 

in wording for the same phenomena are interesting in those cases. The researcher can also 

choose to attach labels (i.e. codes) to ‘sentences’ or ‘fragments’. In many cases in practice, 

respondents express more than one stance in a sentence. Baarda et al. (2005) therefore argue 

that in many cases fragments should be preferred over sentences as the unit of analysis. The 

unit of analysis ‘theme’ is mainly used when the researcher is only broadly interested in 

certain phenomena, which often are then compared between several cases (e.g. comparing 

themes in annual reports of multinationals) (Baarda, de Goede, & Teunissen, 2005). The next 

paragraph discusses the methodology adopted while coding the data in the interview 

transcripts. 

3.3.2. Coding 

Words are more difficult to analyze than numbers, since words can have multiple meanings 

and are contextually dependent (Blumberg, Cooper, & Schindler, 2014). Although interpreting 

text in its context makes qualitative analysis generally harder than analyzing numbers (i.e. 

quantitative analysis), it can also lead to a richer understanding of the phenomenon under 

study (Blumberg, Cooper, & Schindler, 2014).  

Coding is a technique that aims to structure, reduce and interpret the information that comes 

from extensive data sources such as field notes, interview transcripts and other written 

documents (Blumberg, Cooper, & Schindler, 2014). In order to attain a richer understanding 

of the current requirements for truck drivers, the truck driver competence profile 

(Sectorkamer mobiliteit, transport, logistiek en maritiem, 2017), constructed by STL, was 

included in the analysis next to the main data source, which are the interviews. Finally, a 

research report by the Dutch research institute TNO (Willemsen, Heuting, Joosten, 

Uittenbogaard, & Martens, 2017) on, among other topics, the response time for truck drivers 

in Truck Platooning situations with different levels of attention was part of the data collection 

as well. The total amount of data in this study therefore comes from 23 respondents in 20 

interviews and from 2 relevant documents. Although the vast majority of the data stems from 

the interviews, these documents add to the validity of the project due to the employment of 

data-triangulation (Baarda, de Goede, & Teunissen, 2005). 

Coding describes how pieces of information should be labeled. Blumberg et al. (2014) 

distinguish between two types of coding, namely prescriptive coding and emerging coding. If 

a researcher uses prescriptive coding, the list of codes is constructed up-front, while in the 

emerging coding strategy, also referred to as ‘open coding’ (Aken, Berends, & Bij, 2012), the 

codes are derived from the material during the analysis phase. Emerging coding is open and 

unstructured and therefore suitable to provide new insights and knowledge while at the same 

time minimizing the chance of missing important aspects that are not identified beforehand. 

Emerging coding has a downside too, which is the fact that it is more time-consuming than 

prescriptive coding, since all material should be checked at least twice to ensure that all the 

material is scanned for all the codes that have been identified during the coding process. 
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The codes should be developed so that meaningful labels are attached to sections of the 

information in the transcripts, while simultaneously reflecting the content of that specific 

section of the transcript (Blumberg, Cooper, & Schindler, 2014). In the initial coding phase, it 

is better to have too many codes than having disregarded potentially important information. 

The next step is then to check if the fragments that have received the same code really express 

the same phenomenon or actually mean the same. If this is not the case, multiple separate 

codes should be made. For codes that are used very frequently, it should be checked whether 

they are consistently used and whether it might be sensible to split them into sub-codes that 

better reflect the data. For codes that are rarely used, the researcher should determine 

whether or not to merge them (Blumberg, Cooper, & Schindler, 2014). Paragraph 5.3. briefly 

explains how the initial coding scheme was transformed, following Blumberg et al.’s (2014) 

guidelines, into the final coding scheme that was used in analyzing the data. The next chapter, 

however, first discusses how the methodology described in Paragraph 3.2. was applied to 

construct the interviewing schemes (i.e. one version for the truck drivers and one version for 

all other stakeholder groups). 
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4. Interviewing Scheme 

This chapter describes how the theory about constructing interviewing schemes, as described 

in Paragraph 3.2., was applied in this project. Table 2, in Paragraph 4.1., depicts the results of 

executing step 1 (see Paragraph 3.2.1.), which is the development of theoretical variables by 

means of identifying the objects/persons to which/whom values are attributed. In Paragraph 

4.2., the indicating methods are chosen (i.e. step 2) in conjunction with the construction of 

the indicator variables (i.e. step 3). Those activities are highly intertwined and are therefore 

combined in one paragraph. Only a few technological variables are utilized in this study, which 

are discussed in Paragraph 4.3. In Paragraph 4.4., answering and notation systems are added 

to the raw (i.e. indicator) variables, while in Paragraph 4.5. the exact formulations of the 

interview questions are determined. Consequently, the order of the interview questions was 

adapted in Paragraph 4.6., and the interview’s layout, introduction and conclusion were 

constructed in Paragraph 4.7. The final steps in order to arrive at the final interviewing 

scheme, testing the draft interviewing scheme and processing the feedback from these tests, 

are respectively discussed in Paragraphs 4.8. and 4.9. Finally, since this chapter focusses on 

the interviewing scheme for the interviews with the truck drivers, the discrepancies with the 

interviewing scheme that is used in the interviews with the other stakeholders are discussed 

in the concluding section of this chapter (i.e. Paragraph 4.10.). 

4.1. Step 1: Constructing theoretical variables 

The first two research sub-questions aim to find out how truck drivers and other stakeholders 

perceive Truck Platooning. In order to find out how the Truck Platooning implementation 

process is perceived, the best way is to ask all these stakeholders about their views. The A 

collection for the theoretical variable ‘perception about Truck Platooning’ therefore consists 

out of all these stakeholders. The values that the stakeholders can express (i.e. collection B) 

can range from extremely positive to extremely negative with all intermediate values. With 

regard to the third and fourth research sub-question, which are constructed to, respectively, 

identify factors facilitating and impeding the Truck Platooning implementation, all 

stakeholders should be asked about their views. The A collection thus consists out of all 

respondents, too, for theoretical variables 2 and 3. Since it is unknown up front what answers 

the respondents will provide, the B collection for both variables can become all possible 

values. Both sub-questions 5 and 6, which try to elicit responses about potential changes in 

job resources and job demands, respectively, are applicable to all stakeholders (i.e. collection 

A again consists out of all stakeholders), even though this might not be clear at first glance. 

For example, although one could think that the work of Rijkswaterstaat is not directly related 

to the job of a truck driver, Rijkswaterstaat is responsible for the road infrastructure and thus 

also for the infrastructural components the platooning truck will communicate with (via 

Vehicle-to-Infrastructural communication methods). Therefore, Rijkswaterstaat can influence 

the data that a truck driver will see on his displays (e.g. about temporary speed limitations or 

closed lanes due to accidents or road works). Furthermore, Rijkswaterstaat has much 

experience with accident-handling, something that a truck driver can be confronted with 

occasionally as well. The reason behind asking (in research sub-question 7) all stakeholders 

about new options for a truck driver’s job tasks is that innovative ideas can sometimes come 
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from other perspectives than that of the truck drivers themselves. Therefore, the A collection 

for theoretical variable ‘options for alternative job tasks’ again is all stakeholders and the 

answers they can provide are unknown up-front. Although it might not be immediately clear 

why the A collections for the theoretical variables ‘required skillsets’, ‘required knowledge’ 

and ‘required occupational mindsets’ also consist out of all stakeholders, again an example 

might clarify this. A truck insurance company, for example, can provide insight into frequent 

causes of accidents with (semi-)autonomous vehicles. Based on these insights, they might 

identify crucial skills, knowledge and occupational mindsets for a truck driver operating such 

a vehicle. In order to gain knowledge about potential changes (theoretical variable 10) for the 

educational programs of truck drivers, all stakeholders will be consulted, but more emphasis 

on these topics will be put in the interviews with the institutions related to these programs 

(i.e. the BOVAG, the CBR and STL).  

Table 2 – Step 1: Constructing theoretical variables 

Theoretical 
Variable 
# 

Theoretical variable 
name 

Derived 
from 
research 
sub- 
question # 

Collection A  
(persons and/or 
objects) 

Collection B 
(values) 

1 Perception about 
Truck Platooning 

1 + 2 All respondents • Extremely 
positive 

• Extremely 
negative 

• All 
intermediate 
values 

2 Facilitating factors 3 All respondents • All possible 
values 

3 Impeding factors 4 All respondents • All possible 
values 

4 Implications for job 
resources 

5 All respondents • All possible 
values 

5 Implications for job 
demands 

6 All respondents • All possible 
values 

6 Options for 
alternative job tasks 

7 All respondents • All possible 
values 

7 Required skillsets 8 All respondents • All possible 
values 

8 Required knowledge 9 All respondents • All possible 
values 

9 Required occupational 
mindsets 

10 All respondents • All possible 
values 

10 Changes in truck 
driver educational 
programs 

11 All respondents •  All possible 
values 
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Furthermore, insurance firms can provide insights into how to train platooning truck drivers 

to prevent, or minimize the damage of, traffic accidents. Again it holds that the respondents’ 

responses are not fixed and thus the B collection can take all values. Finally, the labor unions 

have a lot of truck drivers as their members and can therefore provide some indications of 

how truck drivers would like to see the educational programs being adapted.  

4.2. Steps 2 and 3: Choosing indicating methods and constructing indicator variables 

The way in which the stakeholders perceive Truck Platooning (i.e. theoretical variable 1) is a 

broad, and perhaps quite a general, question. Therefore, the detailing indicator method will 

be used and the respondents’ perception of Truck Platooning will be operationalized by 1) 

assessing the stakeholders’ knowledge about Truck Platooning, by 2) asking them (i.e. only 

the truck drivers) which ADAS systems are available in their trucks, by 3) asking them (i.e. 

again only the truck drivers) how frequently they use ADAS, by 4) asking about their opinions 

about ADAS, by 5) assessing their trust in ADAS, and by determining how they perceive 6) job 

changes and 7) job security. Therefore, the corresponding indicator variables are ‘knowledge 

about Truck Platooning’, ‘availability of ADAS’, ‘frequency of ADAS usage’, ‘attitude towards 

ADAS’, ‘trust in ADAS’, ‘perception of job changes’ and ‘perception of job security’ (see Table 

3). 

 

Table 3 – Steps 2 and 3: selecting indicating methods and translating theoretical variables into indicator variables 

Theoretical 
variable 

Indicator variable(s) Indicating method 

Perception 
about Truck 
Platooning 
(#1) 

1.1.  Knowledge about Truck Platooning 
1.2.  Availability of ADAS 
1.3.  Frequency of ADAS usage 
1.4.  Attitude towards ADAS 
1.5.  Trust in ADAS 
1.6.  Perception of job changes 
1.7.  Perception of job security 

Detailing 
(Self-)description/detailing 
(Self-)description/detailing 
(Self-)description/detailing 
(Self-)description/detailing 
(Self-)description/detailing 
(Self-)description/detailing 

Facilitating 
factors (#2) 

2.1.  Facilitating factors Description 
 

Impeding 
factors (#3) 

3.1.  Slowing down factors 
3.2.  Blocking factors 

Description 
Description 

Implications 
for job 
resources (#4) 

4.1.  Implications for job resources  Description 
 

Implications 
for job 
demands (#5) 

5.1.  Implications for job demands Description 

Options for 
alternative job 
tasks (#6) 

6.1. Currently unable but preferable 
truck driver job tasks 

Description 
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Required 
skillsets (#7) 

7.1.  Current skillset of a truck driver 
7.2.  Required skillsets of a truck driver 
7.3. Discrepancies between current and 

required skillsets 

(Self-)description 
Description 
Description 

Required 
knowledge  
(#8) 

8.1.  Current knowledge of a truck driver 
8.2. Required knowledge of a truck 

driver 
8.3. Discrepancies between current and 

required knowledge 

(Self-)description 
Description 
 
Description 

Required 
occupational 
mindsets  
(#9) 

9.1. Current occupational mindsets of a 
truck driver 

9.2. Required occupational mindsets of a 
truck driver 

9.3. Discrepancies between current and 
required occupational mindsets  

(Self-)description 
 
Description 
 
Description 

Changes in 
truck driver 
educational 
programs 
(#10) 

10.1. Components of current truck driver 
educational programs 

10.2. Required components of future 
truck driver educational programs 

10.3. Required focus areas during 
examination 

10.4. Required interval for refreshment 
courses 

10.5. Required components of future 
truck driver refreshment courses 

(Self-)description 
 
Description 
 
Description 
 
Description 
 
Description 

 

Most indicator variables have been translated into open interview questions. Therefore, the 

indicating methods distinguished by Emans (2002) in Paragraph 3.2.2., self-descriptive, 

factual, intentional behavior or detailing indicators, cannot be applied properly in most cases. 

Indicator variables 1.2. through 1.7., 7.1., 8.1., 9.1. and 10.1. are exceptions that do not 

require an adaptation of the indicating method self-description, since in most cases 

something else than the respondent’s own characteristics (i.e. their opinions about some 

matters) is being studied. This adapted indicating method is therefore called “description” 

instead of “self-description”. 

In case of theoretical variable 2 (i.e. facilitating factors), the theoretical and indicator variable 

are equal. Theoretical variable 3 can be operationalized by subdividing the impeding factors 

into factors that slow down the implementation process of Truck Platooning (i.e. indicator 

variable 3.1.) and into factors that completely block this implementation process (i.e. 

indicator variable 3.2.). The implications for truck drivers’ job resources (i.e. the options that 

truck drivers have), theoretical variable 4, and the implications for truck drivers’ job demands 

(i.e. the tasks for which the truck drivers are responsible), theoretical variable 5, again have 

only one indicator variable, which therefore are equal to their theoretical counterparts. The 

options for alternative job tasks (i.e. theoretical variable 6) are explored by consulting the 

stakeholders about what they perceive as the typical future truck drivers’ job tasks that 
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currently cannot be executed while driving (i.e. because it is illegal or unsafe to perform these 

actions while driving). Therefore, the indicator variable for theoretical variable 6 is called 

‘currently unable but preferable truck driver job tasks’. For theoretical indicators 7 through 9, 

the current skillsets, knowledge and occupational mindsets of a truck driver are compared 

with the required skillsets, knowledge and occupational mindsets to determine the respective 

discrepancies between the current and required skillsets, knowledge and occupational 

mindsets. To find out which changes should be made in the educational programs for truck 

drivers (i.e. theoretical variable 10), the current components of these programs are compared 

with the required future educational program components in conjunction with the focal areas 

for the examination of student truck drivers. Moreover, an indicator variable is devoted to 

the focal areas for the examiner during an examination. Finally, since refreshing skills and 

knowledge is an important part of a truck driver’s education, this theoretical variable also 

focusses on the interval of the obligated refreshment courses (i.e. Code95; currently 35 hours 

per 5 years) and on the respondents’ views on the redesign of the contents of these 

refreshment courses. 

4.3. Step 4: Constructing technological variables 

This study only uses a limited number of technological variables. First, the moment and 

location at which the interview is conducted are noted. This is done because a moment and 

a location can help the researcher to remember what happened during the interview, and 

when it is needed to contact the respondent again after the interview for further clarification 

(Emans, 2002). Secondly, each interview (and thus each respondent) is given a unique 

identifier code (i.e. Respondent #X) in order to ease the data administration. The final 

technological variable used in this study is the duration of the interview, which is calculated 

by subtracting the starting time from the ending time. 

4.4. Step 5: Transforming raw variables into an answering and notation system 

Following the decision scheme in Figure 9 (in Paragraph 3.2.4.), Table 4 was constructed, in 

which the B-collections (i.e. the possible values of the respondents’ answers) and answering- 

and notation systems for all indicator variables are summarized. All indicator variables require 

open questions, enabling the respondents to formulate their answers freely. The only 

indicator variables that enable field-coding to be used are indicator variables 1.2. through 

1.5., because asking the respondents for the availability, their usage, their perceptions and 

their trust in certain ADAS enables the interviewer to categorize their answers, which is 

discussed further on in this chapter. For all indicator variables, key-words have been noted 

and the audio tape recordings of each interview were transcribed (anonymously). 
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Table 4 – Overview of answering and notation systems per indicator variable 

Indicator variable B-collection values Answering 
system 

Notation 
system 

1.1. Knowledge 
about Truck 
Platooning 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

1.2. Availability of 
ADAS 

□ (Connected) (Adaptive) 
Cruise Control; 
□ Brake assist; 
□ Lane keeping assist; 
□ Lane changing assist; 
□ Automated Highway 
System (AHS); 
□ Intelligent Vehicle Highway 
System (IVHS); 
□ Wireless communication 
systems 
□ Other, namely:……… 

Open question 
with field-
coding 

Key-words + 
audio recording 

1.3. Frequency of 
ADAS usage 

All possible values between 
‘never’ and ‘as often as 
possible’ 

Open question 
with field-
coding 

Key-words + 
audio recording   

1.4. Attitude 
towards ADAS 

 All possible values between  
‘extremely negative’ and 
‘extremely positive’ 

Open question 
with field-
coding 

Key-words + 
audio recording   

1.5. Trust in ADAS All possible values between 
‘no trust’ and ‘complete 
trust’ 

Open question 
with field-
coding 

Key-words + 
audio recording   

1.6. Perception of 
job changes 

All possible values Open question 
without field-
coding 

Key-words + 
audio recording   

1.7. Perception of 
job security 

All possible values Open question 
without field-
coding 

Key-words + 
audio recording   

2.1. Facilitating 
factors  

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

3.1. Slowing down 
factors  

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

3.2. Blocking 
factors 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

4.1. Implications 
for job 
resources  

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   
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5.1. Implications 
for job 
demands  

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

6.1. Currently 
unable but 
preferable 
truck driver 
job tasks 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

7.1. Current 
skillsets of a 
truck driver 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

7.2. Required 
skillsets of a 
truck driver 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

7.3. Discrepancies 
between 
current and 
required 
skillsets 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

8.1. Current 
knowledge of 
a truck driver 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

8.2. Required 
knowledge of 
a truck driver 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

8.3. Discrepancies 
between 
current and 
required 
knowledge 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

9.1. Current 
occupational 
mindsets of a 
truck driver 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

9.2. Required 
occupational 
mindsets of a 
truck driver 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

9.3. Discrepancies 
between 
current and 
required 
occupational 
mindsets 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   
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10.1. Components 
of current 
truck driver 
educational 
programs 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

10.2. Required 

components of 

future truck 

driver 

educational 

programs 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

10.3. Required 
focus areas 
during 
examination 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

10.4. Required 
interval for 
refreshment 
courses 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

10.5. Required 
components 
of future truck 
driver 
refreshment 
courses 

All possible values Open question 
without  
field-coding 

Key-words + 
audio recording   

 

4.5. Step 6: Formulating instructions for asking questions 

The interviews conducted in this study have been semi-structured interviews in the sense that 

the exact wording and order of the interview questions is determined up-front by the 

researcher, while the interviewer still had the opportunity to ask follow-up questions. This 

paragraph addresses, per theoretical variable, the exact wording for the questions, while the 

rationale for ordering the questions is discussed in the next paragraph. The interviewing 

scheme for the truck drivers is presented in Appendix 3 – Interviewing scheme truck drivers. 

4.5.1. Theoretical variable 1: Perception about Truck Platooning 

Asking about somebody’s knowledge about a certain topic can best be done by asking the 

respondent to describe the phenomenon. First, a filter question (i.e. question 1.1.) is required 

to make sure that the respondent has heard about Truck Platooning (“Are you familiar with 

the concept of Truck Platooning?”). If the respondent answered affirmatively, question 1.2. 

(“Could you please describe what Truck Platooning is according to you?”) was posed, which is 

the actual question corresponding with indicator variable 1.1., while a negative response to 

question 1.1. triggered the interviewer to skip question 1.2. and to briefly explain what is 

meant with Truck Platooning before continuing to question 1.3. (“How many years from now 

do you think that Truck Platooning will be implemented in the Netherlands to such an extent 

that at least 25% of the trucks will be platooning regularly, say once per day?”). Asking the 



43 
 

respondent to describe the concept of Truck Platooning to the interviewer (in question 1.2.) 

enabled the interviewer to check whether the understanding between the interviewer and 

the respondent about the subject was aligned, which was important for the remainder of the 

interview. If the interviewer, based on the respondent’s answer on question 1.2., believed 

that their perceptions were not aligned, the interviewer informed the respondent about how 

Truck Platooning is defined in this study in order to ensure the alignment. Question 1.3. 

enabled the respondent to voice his/her opinion about when it is likely that Truck Platooning 

will be used often in practice. Often was here defined as ‘at least 25% of all trucks are part of 

platooning activities at least once per (driving) day’. Question 1.4. assessed the respondents’ 

expectations about the influences of Truck Platooning on traffic safety. 

Indicator variable 1.2. resulted in an overview, only in the interviews with the truck drivers, 

of which ADAS systems are installed in their trucks. Consequently, indicator variables 1.3. and 

1.4. aimed to find out how often the respondents use ADAS and what their attitudes towards 

ADAS are. The interviewer, however, first again needed to ensure that the understanding 

about the concept was aligned between the interviewer and the respondent. Therefore, 

another filter question (i.e. question 1.5. “Are you familiar with the concept of Advanced 

Driving-Aid Systems (ADAS)?”) and alignment question (i.e. question 1.6. “Could you please 

describe what Advanced Driving-Aid Systems are according to you?”) were used before posing 

the real questions (i.e. question 1.7. “Which ADAS are installed on the truck that you drive 

most of the time?”, question 1.8. “How frequently do you use ADAS while driving your truck?”, 

question 1.9. “Can you tell me how safe you think you would feel in a truck that highly relies 

on ADAS in order to drive autonomously?” and question 1.10. “What is your opinion on 

Advanced Driving-Aid Systems in a truck?”). Question 1.6. thus again tested, if the respondent 

indicated in his/her response to question 1.5. that (s)he has knowledge about ADAS, whether 

the respondent’s definition of ADAS complies with this study’s definition, before continuing 

with the next questions. 

Question 1.7. and the follow-up question of question 1.8. assessed the discrepancy between 

the availability and usage of ADAS in practice, which can provide indications about the truck 

driver’s trust in the systems. Question 1.9. (“Can you tell me how safe you think you would 

feel in a truck that highly relies on ADAS in order to drive autonomously?”) more specifically 

addressed the respondent’s trust in ADAS (i.e. indicator variable 1.5.). If the respondent 

provided vague answers, a follow-up question, asking for further clarification, was used. 

Question 1.10 (“What is your opinion on Advanced Driving-Aid Systems (ADAS) in a truck?”) 

was used to retrieve a summary of the former questions about ADAS (i.e. questions 1.5. 

through 1.9.). 

To find out how the respondents perceive the foreseeable changes for the contents of their 

jobs (i.e. indicator variable 1.6.), it was important to emphasize in question 1.11. that the 

researcher wants to learn the respondent’s opinion about changes that will occur within the 

job, because the next question (i.e. question 1.12.) aimed to find out how a respondent feels 

about his/her job security (indicator variable 1.7.). Question 1.11. was therefore formulated 

as “What is your opinion about the potential consequences that Truck Platooning could have 

on the contents of your job?” and question 1.12. as “What is your opinion about the potential 
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consequences that Truck Platooning could have on your job security?”. If the researcher was 

not satisfied by the respondents’ answers on question 1.11., he could ask follow-up questions 

aimed at truck drivers’ mental workload and their situational awareness in platooning 

situations. 

4.5.2. Theoretical variable 2: Facilitating factors 

The interview question (i.e. question 2.1.) that belongs to theoretical variable 2 was 

formulated as “Can you describe some factors of which you think that they can result in 

situations in which the implementation process of Truck Platooning is sped up or facilitated?”. 

There is a note for the interviewer in the interviewing scheme indicating that clarification 

questions can be posed in case that the response is deemed unsatisfactory. 

4.5.3. Theoretical variable 3: Impeding factors 

The theoretical variable about impeding factors was split into two indicator variables, namely 

factors slowing down the Truck Platooning implementation process and factors blocking this 

implementation process. The questions corresponding to this indicator variable (i.e. questions 

3.1. and 3.2.) were posed in a comparable way, resulting in the following formulations: “Can 

you describe some factors of which you think that they can result in situations in which the 

implementation process of Truck Platooning is slowed down/blocked?”. For both these 

questions again holds that if the researcher was not satisfied with the answers, he could ask 

for more clarification or for the respondent to highlight more factors or to provide additional 

examples. 

4.5.4. Theoretical variable 4: Implications for job resources 

The theoretical variable aiming at identifying implications for the truck drivers’ job resources 

has one corresponding interview question (i.e. question 4.1.) that was formulated as follows 

“What extra options do you expect to get in your job when you will have to start driving a 

truck capable of platooning?”.  

4.5.5. Theoretical variable 5: Implications for job demands 

The question that corresponds with theoretical variable 5 (i.e. question 5.1.) was formulated 

as follows “What extra tasks do you expect to get in your job when you will have to start 

driving a truck capable of platooning?”. 

4.5.6. Theoretical variable 6: Options for alternative job tasks 

To find out what could be potential tasks that a truck driver can perform while the truck is 

platooning autonomously, a short imaginary scenario was sketched before asking the 

question. The respondent was asked to think about a scenario in which (s)he is the driver of 

a truck that is currently platooning as a ‘follower’, which means that the only requirement for 

the driver is that (s)he can regain manual control (in order to evade dangerous situations) 

within several seconds. Then, the respondents were posed the following question: “Can you 

think of examples of activities you could be doing while platooning in such a situation?”. The 

respondent could be asked follow-up questions, if deemed necessary by the interviewer, to 

elaborate more on specific activities or whether they could think of more examples. 
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4.5.7. Theoretical variable 7: Required skillsets 

In this set of questions, first, the respondent was asked with question 7.1. which skills a 

contemporary truck driver needs (i.e. a truck driver who only drives trucks that are not yet 

capable of platooning) by asking “Which skills do you think that you need in order to be able 

to fulfill your job in a good way?”. Consequently, the respondent was asked with question 7.2. 

to voice his/her opinion about the additional skills (s)he thinks that a truck driver would 

require in order to be able to work well with a truck that is able to platoon. Therefore, the 

corresponding question was formulated as “Which additional skills do you think that you will 

need if you are required to drive a truck that is able to engage in platooning activities?”. Then, 

the respondent was asked (with question 7.3.) which skills might become obsolete in driving 

in a platooning truck, which was formulated as “Which of the current skills do you think that 

you will not need any more when you are required to drive a truck that is able to engage in 

platooning activities?”. Finally, the researcher summed up the discrepancies between the 

answers given by respondent on questions 7.1., 7.2. and 7.3. and asked with question 7.4. 

whether the respondent missed some aspects in this summary. This step could lead to the 

identification of more discrepancies by the respondent. 

4.5.8. Theoretical variable 8: Required knowledge 

Just as with the former group of indicator variables, belonging to the theoretical variable 

aiming to identify the required knowledge for the platooning truck drivers, the interviewer 

first asked for the current knowledge possessed by a typical truck driver, followed by asking 

what knowledge future platoon truck drivers would require and by asking what knowledge 

might become obsolete. Finally, the researcher again compared the discrepancies between 

the current situation and the prospected future situation and asked the respondents to 

confirm that his/her perspective is summarized correctly. 

4.5.9. Theoretical variable 9: Required occupational mindsets 

Theoretical variable 9 was operationalized in a comparable way as has been done with the 

former two theoretical variables. Again, the occupational mindsets of current truck drivers, 

the required occupational mindsets for platooning truck drivers and the occupational 

mindsets that might become obsolete in platooning situations were assessed, after which the 

researcher again compared the discrepancies between those answers to confirm that the 

respondent’s view was summarized correctly. In order to provide the respondent with a 

possibility to come up with additional new insights, question 9.5. asked the respondent to 

indicate the characteristics of a typical person who is a stereotypical truck driver in 10 years. 

4.5.10. Theoretical variable 10: Changes in truck driver educational programs 

Regarding a truck driver’s educational programs, the first question (i.e. 10.1. “Can you 

describe what the educational process of becoming a truck driver looks like?”) asked the 

respondent to describe the components of a truck driver’s education. Consequently, the 

respondent was asked to voice his/her ideas about how the education of future truck drivers 

should be adapted in order to have an educational program that prepares them properly for 

Truck Platooning (i.e. question 10.2. “On which aspects do you think that the educational 
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program for future truck drivers will differ from the educational program that you went 

through to become a truck driver?”). To further check the response given at question 10.2., 

the respondents were asked what they think the focus should be on in the examination of a 

student truck driver in question 10.3. (i.e. “What are, according to you, the main focus areas 

at which examiners should be focused in the examination for the truck driver’s license in order 

to prepare future truck drivers properly for Truck Platooning?”). Questions 10.4 and 10.5. 

focused on the ideal interval between in-service trainings and refreshment courses (i.e. “How 

often do you think that a truck driver should participate in ‘in-service trainings’ or a 

‘refreshment course’ in order to stay properly skilled as a platooning truck driver?”) and on 

how these programs should be adapted (“On which aspects do you think that these ‘in-service 

trainings’ or ‘refreshment courses’ should be adapted to anticipate for platooning trucks?”). 

4.6. Step 7: Ordering the questions 

In ordering the questions, first the overall topics have been put into a logical order by applying 

the funnel approach (Kahn & Cannell, 1957), which means that questions are becoming more 

detailed (and potentially more sensitive) as the interview proceeds. The topics start very 

general, by first assessing the respondents’ perceptions about Truck Platooning before 

addressing the more detailed topics of facilitating and impeding factors. The second broad 

topic is the topic addressing the job implications for the truck drivers, which was discussed in 

more detail by the sub-topics about options for alternative job tasks that can be fulfilled while 

platooning and about the skills, knowledge and occupational mindsets that are required for 

truck drivers. With regard to the skills, knowledge and occupational mindsets, these topics 

have been addressed in this order so that they moved gradually from concrete towards more 

abstract concepts (i.e. knowledge is more abstract than skills and occupational mindsets are 

even more abstract). This again can be seen as applying the funnel approach. Finally, the 

interview concluded with the topic of the implications of Truck Platooning for truck driver 

educational programs. 

As Emans (2002) states, the questions within each topic should be logically ordered as well. 

Here, a combination of the funnel approach and the inversed funnel approach was used to 

get a logical order of questions. The respondents were asked questions about Truck 

Platooning in general (i.e. questions 1.1., 1.3. and, if applicable, 1.2.) and about the 

relationship between Truck Platooning and traffic safety (in question 1.4.) before the 

interview questions started focusing on ADAS (i.e. questions 1.5. through 1.10.), so the funnel 

approach was adopted here. If the questions about ADAS would have been posed before the 

general question about safety, they would have probably influenced the way in which the 

respondents answered the latter (due to the consistency mechanism described in Paragraph 

3.2.6.). Within the sub-set of questions addressing ADAS, the inversed funnel-approach was 

used by letting the respondent think about some ADAS-related issues (i.e. trust in automation 

systems and the extent to which the truck drivers use these systems in practice), before asking 

the more general question about their opinions on ADAS (i.e. question 1.10.). By having 

already discussed the aspect of using ADAS in practice, the researcher hoped to get more 

elaborated answers that are of a better quality. An example indicating that potentially 

sensitive questions should be posed later in the interview is the order of question 1.11. and 
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1.12., which asked the respondents about the expected changes in terms of the job contents 

and the job security, respectively. A question about job security could trigger a sense of a 

truck driver becoming obsolete in the end and is therefore more sensitive than a question 

generally asking about how one perceives that the job contents will change. Also, with regard 

to the topic of impeding factors, first a question was asked about which factors could 

potentially slow down the Truck Platooning implementation process (i.e. question 3.1.) before 

asking which factors could potentially completely block this process (i.e. question 3.2.). This 

order was chosen so that the interview first discussed the less extremely formulated 

questions before heading over to the more extremely formulated ones. In the fourth and fifth 

topic, corresponding to the theoretical variables of implications for job resources and for job 

demands, respectively, here was chosen to ask the positive-oriented question (i.e. 4.1. “What 

extra options do you expect to get in your job when you will have to start driving a truck 

capable of platooning?”) before the more sensitively formulated question (5.1. “What extra 

tasks do you expect to get in your job when you will have to start driving a truck capable of 

platooning?”). 

The question sets that correspond with theoretical variables 7, 8 and 9 (i.e. required skillsets, 

required knowledge and required occupational mindsets, respectively) are consistently 

ordered chronologically. For each of those topics, first a question about the current situation 

was posed before asking about the prospected future of that specific aspect. The interviewer 

summarized afterwards, per aspect, the differences between the current and the prospected 

future state that the respondent pointed out.  

The questions corresponding with theoretical variable 10 (i.e. changes in truck driver 

educational programs) were partly asked chronologically and both the funnel- and the 

inversed funnel approaches were used. The chronological order for question 10.1. and 10.2. 

is that the former question asks about the components of the educational program in the 

past, while the latter question focuses on how the respondent expects the educational 

program to change in the future. Questions 10.3. (“What are, according to you, the main focus 

areas at which examiners should be focused in the examination for the truck driver’s license 

in order to prepare future truck drivers properly for Truck Platooning?”) and 10.4. (“How often 

do you think that a truck driver should participate in ‘in-service trainings’ or a ‘refreshment 

course’ in order to stay properly skilled as a platooning truck driver?”) are more detailed and 

therefore the funnel approach is visible there. The interviews concluded with question 10.5. 

(“On which aspects do you think that these ‘in-service trainings’ or ‘refreshment courses’ 

should be adapted to anticipate for platooning trucks?”), which asked the respondent a 

somewhat more general question about refreshment courses, which had already been 

introduced in the preceding questions to encourage the respondent to start thinking about 

the topic before asking such a broad question. 

4.7. Step 8: Adding the lay-out, introduction and conclusion 

Regarding the lay-out of the interviewing scheme, the exact wording of each interview 

question has been written in italic style, while the bold sections indicated that the interviewer 

should put an extra emphasis on those sections. Further, to indicate the sections that 

correspond with the theoretical variables, section titles were printed bold as well. Moreover, 
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in case a section requires the interviewer to introduce it, the exact introduction text was 

printed in a bigger font size, in italics and it was put between quotation marks. 

The interview’s introduction started by thanking the respondent for being willing to 

participate in this study and by briefly stating the subject of the study. Then the study’s goals 

for practice (i.e. providing insights on how to anticipate on the implementation process of 

Truck Platooning) and for science (i.e. enriching the literature about the implications of Truck 

Platooning on the profession of truck drivers) were mentioned. Consequently, it was 

emphasized that there are no right or wrong answers, because the questions asked for their 

opinions or expectations. To comfort the respondents even more, they have been ensured 

that their answers will be analyzed anonymously and can therefore not be traced back to 

them. Finally, the introduction stated the prospected duration of the interview (i.e. 1 hour to 

75 minutes) and permission was asked to make an audio recording of the interview. It was 

also explicitly mentioned that the audio-file was only accessible to the interviewer and that it 

would be deleted after the results had been analyzed. 

The interview’s conclusion first thanked the respondent for his/her time and effort, before 

emphasizing again that the results would be analyzed and reported anonymously. Finally, the 

respondent was asked whether (s)he wishes to receive the outcomes of the analysis (i.e. the 

final research report). If the respondent would like to receive this document, the interviewer 

wrote down the respondent’s email address before wishing the respondent a nice day and 

leaving the interview location. 

4.8. Step 9: Testing the draft interviewing scheme 

As a test of the interviewing scheme, the researcher asked one of his friends to participate in 

the interview fictitiously in order to test whether the questions would be interpreted in the 

correct way and whether there existed some ambiguities in the way in which the questions 

were formulated. The, described by Emans (2002) and already mentioned in Paragraph 3.2.8., 

of ‘asking test respondents’ was thus adopted. 

4.9. Step 10: Constructing the final interviewing scheme 

Testing of the draft interviewing scheme with a colleague student led to some minor changes 

in the formulation of the interview questions. Due to the fact that the adjustments that had 

to be made were insignificant, the researcher chose not to re-test the adjusted draft 

interviewing scheme with another test respondent. Therefore, the adjusted interviewing 

scheme became the final interviewing scheme, which can be found in Appendix 3 – 

Interviewing scheme truck drivers. 

4.10. The other stakeholders’ interviewing scheme 

The preceding paragraphs discussed the steps by which the interviewing scheme that aimed 

at the truck drivers was developed. The way in which the interviewing scheme for all other 

stakeholder groups (see Appendix 4 – Interviewing scheme other stakeholders) was 

developed does not deviate strongly from the way in which the former interviewing scheme 

was constructed. Therefore, the differences between the interviewing schemes are discussed 
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in this paragraph instead of discussing the operationalization of each theoretical variable 

separately again. 

The first difference between the interviewing schemes is that questions 1.7. (“Which ADAS 

are installed on the truck that you drive most of the time?”), 1.8. (“How frequently do you use 

ADAS while driving your truck?”) and the follow-up question of the latter question (“Which 

ADAS systems do you use frequently, that is every working day at least once, in practice?”) 

were excluded from the other stakeholders’ interviewing scheme because these questions 

are only applicable to truck drivers. 

Question 1.9. (i.e. question 1.7. in the other stakeholders’ interviewing scheme) was rewritten 

by replacing “…you would feel…” into “…a truck driver would feel…”. Questions 1.11. and 

1.12. (questions 1.9. and 1.10. in the other stakeholders’ interviewing scheme, respectively), 

about the implications for truck drivers’ job contents and job security, were rewritten in a 

similar way, by replacing “…your job…” with “…a truck driver’s job…”. 

As an introduction to questions 4.1. and 5.1., about implications for job resources and job 

demands, in the truck driver interviewing scheme the respondents were asked to assume that 

their employers have demanded from them to start driving in a platooning truck. The idea 

behind this is that such a short introduction triggers the respondents to imagine oneself in 

such a situation, which is likely to result in clearer and more valid answers. 

In question 6.1., asking the respondent to think about potential alternative job tasks while 

platooning, both the truck drivers and the other stakeholders were asked to imagine that they 

have to drive in a platooning truck and to imagine what other tasks they could perform. In 

this case, therefore, there again is only a small difference in the introduction text (i.e. 

“…please think of the situation in which you are the driver of a truck that is currently engaged 

in a platoon…” versus “…please think of the situation in which a truck is currently engaged in 

a platoon…”) and a slight adaptation of question 6.1. (“…you could be doing…” versus “…a 

truck driver could be doing…”). 

The final difference between the interviewing schemes is found in the section about the 

changes in truck driver educational programs (i.e. corresponding with theoretical variable 10). 

In the truck driver interviewing scheme, the respondents have been asked to imagine that 

someone in their close proximity, like a family member, would like to become a truck driver 

as well. Again, this strategy was applied to trigger the imagination of the respondent (i.e. the 

truck driver) to retrieve answers of better quality.   
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5. Data Analysis 

This chapter indicates how the data has been analyzed. First, Paragraph 5.1. discusses how 

the data was prepared (i.e. transcribing, deleting irrelevant sections from the transcripts, 

replacing relevant fragments and determining the unit of analysis) and which decisions were 

made in this process. Paragraph 5.2. explains which data sources are used for coding and 

argues why the emerging coding style was used (Blumberg, Cooper, & Schindler, 2014). 

Consequently, Paragraph 5.3. describes how the initial coding scheme (see Appendix 5 – Initial 

coding scheme) was transformed into the final coding scheme (see Appendix 6 – Final coding 

scheme). An extensive description of every step that was taken in this process can be found 

in Appendix 7 – Reconstruction of the coding scheme. The results of the analysis are discussed 

in Paragraph 5.4., where each research question is addressed separately in Paragraph 5.4.1. 

through 5.4.11. Finally, the job profile for the future platooning truck driver is distilled from 

the results and visualized, by using the FPM technique, in Paragraph 5.5. (Oeij, van der Torre, 

van de Ven, Sanders, & van der Zee, 2017). 

5.1. Data preparation 

In the paragraph about data preparation methodology (Paragraph 3.3.1.), three decisions 

were identified that a researcher should make in the transcription phase of the data 

preparation process. Corresponding to the first decision, in this research it was decided to 

initially adopt the full transcription methodology and to only delete certain sections after all 

data has been reviewed, so that no data is disregarded without careful consideration. 

Secondly, the decision was made to write the transcripts in a non-verbatim way because 

respondents occasionally utilized fuzzy sentence structures and immediately rewriting these 

sentences into formal language significantly eases the analysis. Finally, with regard to the 

third transcription decision, only the spoken words are indicated in the transcripts because 

this is more suitable for non-verbatim transcripts (Blumberg, Cooper, & Schindler, 2014). 

After transcribing the interviews, irrelevant sections have been deleted and the researcher 

had to decide upon which unit of analysis to use. The criteria for interpreting fragments in the 

transcripts as being irrelevant are 1) when respondents voiced their opinions about issues 

unrelated to any of the research questions (e.g. elaborating on the process of importing a 

truck), 2) when respondents repeated, with almost the exact same words, one of their 

stances, 3) fragments that are used to explain something to the respondent (e.g. the 

explanations of Truck Platooning and ADAS or the fragments in which respondents are asked 

to imagine a scenario), and 4) when respondents asked the interviewer to further clarify a 

question or a concept. 

During the interviewing phase it became clear that respondents sometimes provided answers 

that were not (totally) relevant in answering the question at hand, but that are nevertheless 

very relevant as answers to other interview questions. Therefore, after deleting the irrelevant 

sections from the interview transcripts, sentences or fragments were coupled and replaced 

so that the answers to each question were indeed placed in the near proximity of those 

questions. Afterwards, the decision has been made to use sentences and fragments as the 

units of analysis and coding was done by attaching labels to every sentence or to every 
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fragment (i.e. in case the respondent expressed multiple stances in a single sentence or in the 

event that one stance encompassed multiple sentences).  

5.2. Coding 

The stance of Blumberg et al. (2014), as indicated in Paragraph 3.3.2., that textual data can 

provide richer information than numerical data is the main reason why in this study was 

decided to mainly retrieve data from face-to-face interviews. However, some additional data 

has been retrieved from the truck driver competence profile by STL (Sectorkamer mobiliteit, 

transport, logistiek en maritiem, 2017) and from a study report by TNO (Willemsen, Heuting, 

Joosten, Uittenbogaard, & Martens, 2017).  

In this study the emerging coding strategy was used due to the explorative nature of this 

study’s main aim, namely to explore the effects that Truck Platooning will have on the 

profession of truck drivers. Emerging coding was identified to be very suitable, due to its more 

open and unstructured process, for the explorative nature of this study. The wish to explore 

new insights therefore strongly pleas for emerging coding and this was considered more 

important than the counter-argument that emerging coding is much more time-consuming.  

5.3. Reconstructing the coding scheme 

After the coding process, the initial coding scheme (see Appendix 5 – Initial coding scheme) 

had to be checked for consistency errors, for duplicates and to ensure that the most logical 

structure was found. This section describes what changes have been made to transform the 

initial coding scheme into the final coding scheme (see Appendix 6 – Final coding scheme). 

This step has been documented extensively so that his section adds to the reproducibility of 

this study and can be viewed in Appendix 7 – Reconstruction of the coding scheme. The initial 

coding scheme consisted out of 3,081 references (i.e. fragments) within 212 labels. The 

number of labels has been narrowed down to 180 in the final coding scheme, while the 

number of fragments has increased slightly to 3,094 because these were somewhat 

rearranged. The final coding scheme is more structured and was therefore easier to use in the 

analysis. 

The approach for restructuring the coding scheme was to work top-down and to ask oneself 

the questions “is this label similar to another one?” and “will it become more structured and 

more logical if this label is replaced or merged?”. If the answer on one of these questions was 

‘yes’, an action was required. The original codes are written in Dutch, but the translation into 

English is provided within brackets (see Appendix 7 – Reconstruction of the coding scheme). 

5.4. Results 

After preparing and coding the data, the data was analyzed systematically in order to enable 

the researcher to formulate answers to the research questions. The results will be discussed 

in order of these research questions in Paragraphs 5.4.1. through 5.4.11. When there is a 

reference to a coding label in the remainder of this report, it automatically applies to the final 

coding scheme (see Appendix 6 – Final coding scheme). 



52 
 

5.4.1. Question 1: “How do truck drivers perceive the innovation of Truck Platooning?” 

This section tries to formulate an answer to how truck drivers perceive Truck Platooning. This 

perception consists out of 1) the extent to which a truck driver is familiar with the concept, 2) 

an estimate of when Truck Platooning will penetrate the market (i.e. defined as 25% of all 

trucks are engaged at least once per day in a platooning activity), 3) a description of the 

prerequisites for Truck Platooning, 4) a summary of the expected consequences of Truck  

Platooning on the contents of the job and on the job security, 5) the expected effects on traffic 

safety, and 6) the understanding, trust in, and opinions about ADAS (i.e. this question is 

answered by filtering on the truck drivers’ answers within the labels [1.1.] through [1.10.]).  

Familiarity with Truck Platooning 

Only one of the four truck drivers indicated to be somewhat familiar with Truck Platooning. 

The other truck drivers were given a brief explanation of the concept before continuing with 

the interview. Quite often the truck drivers mentioned that platooning in practice is already 

mimicked frequently by the usage of Adaptive Cruise Control (ACC). Further, half of the truck 

drivers compared Truck Platooning with the work of train drivers, indicating the fear that they, 

just like them, perhaps would be obligated to press a button every few seconds/minutes to 

notify the platooning systems that they are still awake. 

Market penetration estimates 

When talking about the moment at which the truck drivers expect Truck Platooning to be 

implemented in the sense that at least 25% of the trucks daily operate in a platoon, the truck 

drivers’ answers varied greatly. They varied from “that penetration rate will never be met due 

to the complex traffic situations that are unlikely to be overcome in the near future” to “I 

think that it will be possible from 2020 onwards”. All truck drivers, however, stressed that the 

platooning systems should be intelligent enough to handle most complex traffic situations 

(e.g. traversing traffic, dodging maneuvers and technical failures within the trucks) properly.  

Prerequisites 

Truck drivers indicated that there are several prerequisites for Truck Platooning to be 

successfully integrated in the field of logistics.  

First of all, a solution has to be found to keep the driver in a state of utmost alertness, while 

simultaneously being less involved with the driving tasks, so that (s)he can intervene in the 

event that the platooning systems make wrong decisions.  

One truck driver stated that platoons should be recognizable by other road users, either by 

indicators on the truck itself or by signs along routes where platooning will take place. 

Another truck driver aids to that claim by arguing that the other road users should be 

informed as well to ensure a smooth implementation of Truck Platooning on the normal road 

network.  

Further, one truck driver identified the willingness of logistic services providers to invest in 

equipment that is capable to platoon as a strict prerequisite, which will only happen, 

according to him, when the management of those organizations will be aware of the 

(economical) advantages they can reap. A specific idea that was mentioned was that 

organizations investing in platooning can apply for grants in the beginning phase.  
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Next, 3 out of 4 truck drivers argued that the highway infrastructure is not ready yet for Truck 

Platooning. Moreover, two of them suggested the idea of creating separate lanes for Truck 

Platooning (i.e. just like the already existing bus lanes) to limit the amount of interferences by 

other road users and to enhance the traffic flow and the predictability of platoon planning, 

which probably results in enhanced safety.  

Two truck drivers also mentioned that truck drivers must get stimulated to work together, for 

example by forming platoons with trucks from different companies (i.e. competitors).  

The prerequisites for Truck Platooning indicated by the sample of truck drivers can be 

summarized by the claim, which is also specifically mentioned by half of the truck drivers, that 

a lot of testing is still required before it will be possible to broadly implement Truck 

Platooning. 

Consequences 

Besides identifying prerequisites, the truck drivers have also mentioned some expectations 

about the consequences of Truck Platooning, which are discussed in this sub-paragraph.  

The real driving of the truck is an aspect of the job that will be taken over by the platooning 

systems on the highways when connected in a platoon, while the truck driver becomes 

responsible for monitoring these systems. The skills of maneuvering the truck can, however, 

not disappear, since all truck drivers agree that the truck must be driven manually when it is 

not capable to platoon (i.e. the first and last mile of a journey), so only the proportion 

between manual driving and platooning will shift. Two truck drivers expressed their 

expectation that this shift in job tasks will lead to an upgrade of the occupation of truck drivers 

and they think that the educational level for the job of a truck driver will therefore increase.  

Concerning the mental workload, three truck drivers indicated that the mental workload will 

decrease due to the fact that less attention is needed when the truck is driving in a platoon. 

One person specifically expressed the fear that employers will therefore argue that it is 

defensible to increase the duration of a normal workday for truck drivers. There was, 

however, also one truck driver who argued that the mental workload of truck drivers would 

increase due to the planning-role that is likely to be shifted to the truck drivers’ 

responsibilities. 

The truck drivers also think that Truck Platooning will have several consequences that are 

somewhat more pragmatic. Those are economic advantages, sustainability advantages in the 

sense that fuel can be saved due to the short following distances, thereby decreasing the 

carbon dioxide emissions, and that the road network will be used more efficiently, which will 

enhance the traffic flow, eventually enhancing the traffic safety.  

One truck driver also mentioned that logistic services providers can take advantage of the 

increased amount of data that is being registered in such modern trucks and that the planning 

can become more efficient, while another truck driver expects that many other truck drivers 

perceive the use of more data as if “Big Brother is watching you”. Standardization of schedules 

and compatibility between systems was determined to be a requirement to effectively utilize 

this data.  
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Two of the truck drivers indicated that they would be skeptical about the platooning 

technology and that they probably would not like the new way of working in which they felt 

like becoming simply somebody who monitors the systems (i.e. becoming a ‘system 

operator’). On the other hand, however, there was one truck driver who saw it as a positive 

development in which truck drivers receive the opportunity to play an important role in the 

logistics process. Although the contents of a truck driver’s job will change when Truck 

Platooning is implemented, the truck drivers are confident that most of their colleagues can 

cope with the changes and that trust in the systems can develop if they receive enough time 

to get familiarized with what has changed.  

One truck driver warned for the probability that a truck driver becomes bored and 

consequently loses his/her attention, which can lead to dangerous situations. Two truck 

drivers commented on the situational awareness, but their opinions differed strongly. The 

first said that he would probably just look at something interesting outside of his truck, 

unrelated to the driving task, if he would be driving in a platoon, while the other one argued 

that he would constantly actively monitor whether the platooning systems are working 

correctly.  

All truck drivers expressed their discomfort with the short following distances (i.e. the 0.3 

seconds aimed at by Truck Platooning) at which they will be constantly looking at the backside 

of the preceding truck, while not being able to respond in time when required. Although most 

of them (i.e. 3 out of 4) acknowledged that there probably is a process of familiarization 

involved, they all expect to experience a lot of discomfort when sitting in such a cabin.  

None of the truck drivers fear for losing their jobs in the short-term. This is because truck 

drivers will still be needed to drive the first and last mile and to load and unload the truck. 

Moreover, there currently is an enormous shortage of truck drivers and the truck drivers 

expect the economy to grow further, which also leads to more road transport. They therefore 

argue that it will take a considerable amount of time until the demand for truck drivers will 

start to decline. They do, however, expect that there eventually will be a point in time where 

truck drivers will become obsolete. One truck driver mentioned that automation of road 

transport is generally seen as a threat among truck drivers.  

To summarize, truck drivers expect that Truck Platooning will have many consequences. They 

do, however, not fear for losing their jobs in the short term, but anticipate that their job will 

become more complex because it will contain more tasks. This can result in an upgrade of the 

image of the job of a truck driver. Even though all truck drivers were confident that current 

truck drivers could eventually cope with Truck Platooning, some of them indicated to be 

skeptical about whether or not they would like their future jobs. The main reason for being 

skeptical was the expectation that truck drivers become ‘system operators’, which is not 

appealing to them. The most prominent factor that could cause truck drivers to experience 

discomfort during platooning, mentioned by all truck drivers, is the short following distance. 

Traffic safety 

Different opinions are voiced about the relationship between Truck Platooning and traffic 

safety. One truck driver mentioned that whether or not Truck Platooning improves traffic 
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safety heavily depends on the way in which it is being implemented. He later clarified that 

this is mainly dependent on the probability that the platooning systems fail. Another truck 

driver adds to that claim that it is dependent on how other road users anticipate on Truck 

Platooning. On the other hand, two other truck drivers stated that traffic safety will increase 

by Truck Platooning due to the fact that the traffic becomes more calm and predictable (e.g. 

there will be no differences in driving speeds within platoons and therefore overtaking is 

prevented). It can be concluded that half of the truck drivers in this study’s sample are 

somewhat critical about whether Truck Platooning enhances traffic safety, while the other 

half believes that this certainly is the case.  

ADAS 

Three truck drivers indicated not to be familiar with ADAS, but after the short explanation, 

they all could provide some examples of ADAS. Two truck drivers indicated that the sounds 

that some ADAS (i.e. brake-assistance and Lane Departure Warning (LDW)) produce to warn 

the driver are very loud and are therefore perceived as annoying. Even though the truck 

drivers in this study do not disable the LDW system themselves, they indicated that they know 

many other truck drivers who frequently disable the LDW system.  The truck drivers also 

mentioned that it is unlikely that they will trust ADAS for 100% in the short run, but that this 

might be possible after a very long familiarization period (i.e. 10 years was mentioned as an 

example).  

All truck drivers perceive ADAS, especially ACC, as comfortable and useful. Lane departure 

warning is the least favored ADAS. Three out of 4 truck drivers drive in relatively well-

equipped trucks, since they possess Cruise Control (but only one of those systems is 

Adaptive), brake-assistance and LDW. The truck driver whose truck possesses ACC also has 

hill climb/descend assistance and therefore drives the most modern truck. The least equipped 

truck only possesses normal Cruise Control. The truck drivers in this study unanimously use 

their (A)CC systems as often as possible and they do not disable the LDW system. These 

findings conform to their statements that they appreciate (A)CC and that, even though the 

warning sound of LDW is annoying, safety weighs stronger than annoyance. The brake 

assistance system is standardly enabled and the truck drivers hope that they will not end up 

in a situation that this system has to intervene.  

To conclude and to answer research question 1 (“How do truck drivers perceive the 

innovation of Truck Platooning?”), all truck drivers perceive ADAS as comfortable and useful, 

but they are somewhat more skeptical about the superlative concept of Truck Platooning. The 

truck drivers’ expectations about the speed of the implementation process vary greatly and 

their opinions also differ on whether Truck Platooning will enhance traffic safety or not. Truck 

drivers perceive Truck Platooning as a concept that will have a lot of consequences, for 

example for 1) the contents of their jobs, 2) the mental workload for truck drivers, 3) the 

image of their jobs, 4) the environment, and 5) for logistic services providers. All truck drivers 

expect that those consequences are unlikely to affect their job security in the short term, but 

they do foresee that several prerequisites still must be met before Truck Platooning can be 

successfully implemented.  
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5.4.2. Question 2: “How do other stakeholders perceive the innovation of Truck Platooning?” 

To answer the second research question, the perception of the other stakeholder groups will 

be assessed in a similar manner as was done for the group of truck drivers in Paragraph 5.4.1.  

Familiarity with Truck Platooning 

Almost all respondents already had a reasonable understanding of the concept of Truck 

Platooning at the beginning of the interview. Only within the stakeholder group of the 

employees of logistic services providers, a few respondents were unfamiliar with the concept. 

After a brief explanation, they indicated that they understood the concept well enough to be 

able to continue with the interview.  

Around one quarter of the respondents from the other stakeholder groups indicated, just as 

the truck drivers, that Truck Platooning is already being mimicked quite often. Almost all 

respondents stated that a convoy cannot be classified as being a platoon if they only 

anticipate on each other by radars without being electronically connected. Also, it was 

mentioned that Truck Platooning is probably, at least in the short-term, only going to work 

properly when it is applied on highways. The respondents agree that it is a highly complex 

endeavor to try to platoon in densely populated areas. On the other hand, several 

respondents indicated that flexibility is highly valued in logistical operations and should 

therefore be preserved at all costs. Truck Platooning can inhibit the flexibility when trucks 

have to wait for each other (i.e. to form platoons in the hub-to-hub scenario).  

Rijkswaterstaat perceives the hub-to-hub scenario as the most feasible solution in the short 

term, while one of the truck manufacturers emphasizes the “logistical nightmare of planning 

platoons up-front with multiple transport companies”.  The hub-to-hub scenario is mentioned 

more often than the on-the-fly scenario, against what was hypothesized in Paragraph 1.2., 

also by representatives of logistic services providers, who are an important source because 

they can accurately forecast how they expect to work when having adopted Truck Platooning. 

They think that the tasks will be more divided in the future, so that, for example, tasks like 

loading or unloading of the truck are not done anymore by the truck driver, but by other 

employees. The expectation is that this will make the job of a truck driver less broad, but that 

the most interesting tasks will remain the truck driver’s responsibility, while the routine tasks 

will be automated.  

Most respondents agree on the stance that the truck driver should have the autonomy to 

decide when to overrule the platooning systems by taking back the control. On the other 

hand, there is the unanimous stance that the moment at which the systems give back the 

controls to the driver is the moment that the probability of errors, which could result in traffic 

accidents, is the highest.  

In explaining the concept of Truck Platooning to the interviewer, the respondents often 

compared (getting used to) Truck Platooning with other innovations or occupations. The 

parallel between the introduction of the LZV’s (‘Langere en Zwaardere 

Vrachtautocombinaties’), the longer and heavier vehicles, and the prospected 

implementation of Truck Platooning was mentioned (i.e. there have been legislative issues on 

an EU-level in the introduction of the LZV’s) in more than half of the interviews with the other 
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stakeholders (i.e. 9 out of 16 respondents). The job of the future platooning truck driver was 

mostly compared with the job of a pilot (6 times) and only once with that of a train driver. 

This is interesting to see, because apparently truck drivers are comparing their future jobs 

more with train drivers’ jobs (see Paragraph 5.4.1.), while other stakeholders see more 

parallels with a pilot’s job. Truck Platooning was also frequently compared to autonomous 

driving in passenger cars (e.g. Tesla’s auto-pilot). The insurance company and a representative 

of an educational institution indicated that the technology for autonomous driving is much 

further developed within trucks than it is for passenger cars. The truck manufacturers confirm 

this statement, since they have indicated that the techniques for Truck Platooning are 

basically ready for implementation. 

Market penetration estimates 

Most respondents think that Truck Platooning is a stepping stone to fully autonomous driving, 

although they have all indicated that the latter is only feasible in the long-term. The estimates 

about when the penetration rate of 25% will be reached vary from the educational 

institutions, BOVAG and 4 out of 5 logistic services providers, of which the representatives 

think that it will take approximately 8 to 10 years from now, to the respondent from the 

vehicle authority (i.e. the RDW) who thinks that it might take up to 30 years from now before 

this rate will be achieved. Rijkswaterstaat is somewhat more optimistic by maintaining the 

ACEA roadmap7, which indicates that cross-border multi-brand Truck Platooning is feasible in 

2023. The truck manufacturers strengthen this stance by stating that the technology can be 

implemented around 2023, with the side note that it probably will take another 2 to 3 years 

before it will become a common phenomenon on the Dutch highway network. On the other 

hand, the representatives of the insurance firm and of one of the logistic services providers 

are less optimistic, since these persons think that a penetration rate of 25% will never be 

achieved, either because the automated highway will surpass Truck Platooning as a more 

interesting innovation or because the distances traversed by Dutch companies are too short 

to create efficiencies out of Truck Platooning. Among the two labor unions included in this 

study, there is quite some debate about when Truck Platooning becomes reality, since the 

expectations of successful implementation vary from as early as 2025 up to 15 to 20 years 

from now.  

Prerequisites 

Many respondents indicated that the systems must be extremely fail-safe, so that the truck 

driver has to intervene as little as possible. Some respondents argue at the same time that 

the ability to intervene must be preserved for the truck driver. The respondents agree that 

the truck driver therefore must be alert, at least to a certain extent, in the short term, until 

the systems are fail-safe enough that they could be classified as level 4 autonomous driving 

(see Figure 6). This aligns with their prognoses that truck drivers should stay aware of what 

happens around them until their trucks are driving autonomously at level 4 or higher. 

Further, it was stated by several respondents that not all types of road transportation are 

eligible for Truck Platooning. An organization transporting containers can, for example, more 

                                                      

7 Source: https://www.acea.be/publications/article/infographic-eu-roadmap-for-truck-platooning 

https://www.acea.be/publications/article/infographic-eu-roadmap-for-truck-platooning
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easily engage in platooning activities than an organization facilitating city center distribution 

services.  

Also, it was mentioned by almost all stakeholder groups that Truck Platooning should become 

a cross-border initiative. Furthermore, several respondents indicated that it is a prerequisite 

that trucks from different brands can form a platoon together (i.e. multi-brand platooning).  

Just as indicated by a truck driver, several other stakeholders identified the importance of the 

recognizability of platoons, meaning that a solution should be found to make truck platoons 

clearly visible for other road users. Furthermore, a method should be found so that the 

number of other road users that are properly informed about Truck Platooning can be 

maximized.  

Rijkswaterstaat, BOVAG, two logistic services providers and a truck manufacturer explicitly 

expressed the opinion that truck drivers should be given a voice in the development process 

of Truck Platooning in order to make the implementation a success. This study is a way by 

which the truck drivers are given this voice.  

With regard to the incentives that logistic services providers demand, the other stakeholders 

agree with the truck driver who mentioned that the advantages should be clear and that 

monetary incentives are likely to increase the willingness to invest in Truck Platooning.  

Furthermore, the infrastructure (i.e. the road network, but also the systems surrounding it) 

must be made ready for Truck Platooning. Specific ideas that were mentioned are separate 

Truck Platooning lanes on the highway, defining specific corridors where platooning should 

take place (which ideally have a minimum of 3 lanes) and the communication with IVRI’s 

(Intelligent Vehicles and Road Infrastructure).  

Finally, the respondents have identified several uncertainties that should be clarified before 

Truck Platooning can be implemented, which are 1) the implications for the driving and 

resting times legislation, 2) issues surrounding ethical and legal accountability, 3) whether 

logistic services providers in the future still have to apply for an exemption for every 

platooning activity, 4) how society, especially other road users, will react to Truck Platooning, 

and 5) how stakeholders will cooperate with each other in the future. With respect to 

legislation, policy employees from the ministry of Infrastructure and Waterways (I&W) said 

that adaptations in the laws can be realized fairly quickly from the moment that it is 

completely clear what exactly must be written down in these laws. Moreover, all other 

stakeholder groups agree that tests with Truck Platooning are useful in the development 

process of Truck Platooning. The uncertainty about the cooperation between stakeholder 

groups consists out of uncertainty about how to split the advantages of Truck Platooning, 

since the following trucks save considerably more fuel than the leading vehicle, about how 

the process of matching trucks will look like and about whether or not logistic services 

providers can go from competition towards cooperation.  

Consequences 

The other stakeholders have also identified some realistic consequences of Truck Platooning, 

which are discussed below.  
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The representatives of the insurance company and of three of the logistic services providers 

expect that there will be little changes for the truck drivers due to Truck Platooning. One of 

the truck manufacturers indicated that whether or not the job contents change significantly 

is dependent of the level of autonomous driving (see Figure 6). All other stakeholders expect 

the job of the truck driver to change dramatically. Examples given are 1) that truck drivers will 

only maneuver, 2) that they will pass on the truck and its contents to colleagues and drive 

back another truck, so that their routes and schedules can be standardized, and 3) that the 

truck drivers will become responsible for programming and monitoring the platooning 

systems (i.e. becoming ‘system operators’).  

Several respondents made a clear distinction between the jobs of a ‘leading’ truck driver and 

that of a ‘following’ truck driver. It is argued that the responsibility, and thus the mental 

workload, of the leading truck driver would increase significantly because (s)he is basically 

driving multiple trucks at the same time. There is some debate regarding the mental workload 

of the following truck drivers. Respondents who indicated that the mental workload would 

also increase for following truck drivers argue that the decline in viewing distance and the 

short times for handing over control to the platooning systems results in more psychological 

stress. Also, the fact that the truck driver becomes responsible for a wider array of tasks can 

lead to an increased mental workload. On the other side of the spectrum, respondents 

indicated that the workload is likely to decrease because Truck Platooning relieves the truck 

driver from duties while driving on the highways and it offers possibilities for standardizing 

working schedules, which can lead to more private life opportunities (e.g. the opportunity to 

make appointments in the evening, since you know at what time you will be done working). 

Moreover, the pressure from the planning department will probably decrease, since a truck 

cannot overtake while being in a platoon, so exerting pressure on truck drivers by planners 

will make no sense anymore.  

The stakeholders are inconclusive regarding whether the job of a truck driver will become 

more or less attractive due to Truck Platooning. It seems to depend on what the truck drivers 

are interested in. If truck drivers like to work with new techniques, then the expectation is 

that their attraction to the job will increase, while attraction is expected to decrease when 

truck drivers are conservative and extremely proud about the way in which they manually 

operate the truck. Most respondents indicated to expect that most truck drivers are not keen 

on Truck Platooning. The policy employees of the ministry of I&W can imagine this stance, 

but are more optimistic because they argue that truck drivers might appreciate the efforts 

undertaken by their employers to support them in their work. Generally, the respondents 

agreed on the perspective that the job of a truck driver, or at least its image, will be upgraded 

due to the additional tasks and responsibilities.  

Further, the other stakeholders mentioned the same pragmatic consequences that the truck 

drivers mentioned (i.e. economic advantages, sustainability advantages, an enhanced traffic 

flow and potentially improved safety). For example, a representative of a logistic services 

provider expects savings on material costs (e.g. on brake pads) due to the smooth driving style 

resulting from Truck Platooning.  
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Multiple respondents stated that the logistical chains will change completely due to Truck 

Platooning, but only a few respondents specified how this would change. They forecasted 

that a total new job will be formed, namely that of ‘platoon planner’ or ‘platoon mediator’. 

Rijkswaterstaat and one of the logistic services providers’ representatives indicated to be 

strong proponents of driving standard routes in standardized schedules as much as possible, 

so that the complexity in platoon planning can be decreased and the predictability thus can 

be increased. Moreover, BOVAG lobbied for standardization of all systems in order to improve 

interoperability and to facilitate multi-brand platooning.  

Finally, with regard to the consequence that Truck Platooning will lead to shorter following 

distances, many of the respondents indicated that truck drivers will probably feel not at ease 

while driving that close behind a predecessor, just like what the truck drivers expressed 

themselves. Moreover, one representative of a logistic services provider explained that the 

weights of the trucks should be incorporated in the calculation of the ideal following 

distances, because weight and braking distances are directly related. This implies that the 

ideal following distance must be determined separately for each platoon and must be 

adapted every time that a truck merges with or splits from the platoon. 

Traffic safety 

One of the logistic services providers thinks that truck drivers will feel absolutely safe with the 

platooning systems, while most other respondents argue that, before being familiarized with 

Truck Platooning, the truck drivers would probably feel unsafe. When looking at the absolute 

safety, all respondents in this category have the expectation that Truck Platooning will have 

a positive effect on the traffic safety (e.g. by creating calmer traffic situations and by 

preventing human errors). There are, however, some prerequisites provided before Truck 

Platooning can really improve traffic safety. The systems should be properly constructed 

technically (i.e. so that they almost never fail), a lot of attention must be devoted to informing 

other road users about how to anticipate on Truck Platooning, and the platooning sections 

should have at least 3 lanes. The respondent who mentioned this, one of the logistic services 

providers, argued that it is unlikely that all (foreign) truck drivers will participate in platooning 

activities. Therefore, he said, the most right lane should be devoted to truck platoons, the 

middle lane can then be used by both trucks that are not engaging in platooning activities and 

other traffic, while the fast lane is kept for passenger vehicles only. 

ADAS 

All respondents, except the labor union representatives and three logistic services providers 

were unfamiliar with ADAS. After explaining the concept, they indicated that they understood 

what is meant with ADAS. The other stakeholder groups provided a wider range of examples 

of ADAS than the truck drivers did. For example, what the truck drivers did not mention, are 

eye motion sensors (to monitor the truck driver’s fatigue), blind spot warning systems and 

vehicle stability control. In the descriptions of ADAS, two main ways of making distinctions 

between those systems were shared. The CBR’s representative indicated that there is a 

distinction between systems that intervene in hazardous situations and systems that only 

support the truck driver in the driving tasks, while the RDW’s representative differentiated 

between obligated and voluntary systems. This latter respondent also voiced his concerns 
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about brake-assistance, since this system does not yet recognize all situations in which an 

intervention is required (e.g. when an object stands completely still or when it is positioned 

less than half within the driving lane).  

All respondents think that truck drivers will start to value and use ADAS as soon as they have 

experienced the comfort and when they have had a familiarization process, either with or 

without a specific ADAS training. A representative of one of the labor unions mentioned that 

this road to trusting the systems will be travelled faster by young and new truck drivers than 

by the more conservative and highly experienced truck drivers. The policy employees of the 

ministry of I&W and the insurance firm representative warn for the danger that truck drivers 

could start to ‘overtrust’ the systems. To arrive at an acceptable level of trust can require a 

considerable amount of time and one complication (i.e. a failure or an accident) can quickly 

deteriorate the trust (a representative of a logistic services provider shared the following 

saying that illustrates this statement: “trust arrives on foot, but departs on a horse”). An 

alarming conclusion was drawn in the report by TNO (Willemsen, Heuting, Joosten, 

Uittenbogaard, & Martens, 2017), because it turned out that after having experienced the 

functioning of the ADAS that enable Truck Platooning in a simulator, the respondents (i.e. 

professional truck drivers) rated usefulness and satisfaction significantly lower than they did 

in the pre-test. Perhaps, this could be the result of having received too little information up-

front about what to expect, thereby resulting in the situation in which the respondents 

experience so many difficulties that they automatically start to dislike the task. 

The opinions of the other stakeholders on ADAS are all positive and 11 out of those 16 positive 

responses were highly positive. Statements like “the truck driver’s job becomes more 

technological due to ADAS” and “the image of the truck driver’s job will improve” are 

mentioned as arguments. Moreover, the policy employees of the ministry of I&W indicated 

that the division between the systems’ responsibilities and the truck driver’s responsibilities 

should be extremely clear and that the interoperability between ADAS systems must be 

satisfactory. The insurance firm representative stressed the importance of explaining to the 

truck driver how the ADAS work. 

The results described above enable answering the second research question (“How do other 

stakeholders perceive the innovation of Truck Platooning?”). The other stakeholders think 

that Truck Platooning in the short term is only applicable for driving on highways due to the 

complexity of traffic situation in densely populated areas. Nevertheless, it is generally seen as 

an innovation that is going to have major implications for the whole logistics chain. Against 

what was hypothesized in Paragraph 1.2., most respondents perceive the hub-to-hub 

scenario as more feasible in the short term than the on-the-fly scenario. The concept of Truck 

Platooning is mostly compared with that of the LZV’s and autonomous driving in passenger 

vehicles, while the job of a truck driver is often compared with a pilot’s job. Truck Platooning 

is generally seen as a stepping-stone towards fully autonomous driving. Most stakeholders 

expect Truck Platooning to be implemented (i.e. with a penetration rate of 25%) within 5 to 

30 years. Two respondents, however, think that Truck Platooning will never reach this 

penetration rate. All stakeholder groups stated that Truck Platooning must be extremely safe 

so that interventions are required only rarely. On the other hand, they are of opinion that the 
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truck drivers should remain able to intervene when necessary. Other prerequisites are that 

Truck Platooning should 1) become a cross-border and multi-brand initiative, 2) be familiar 

are recognizable for other road users, and 3) be made (financially) interesting for logistic 

services providers. Furthermore, the infrastructure should be ready and several uncertainties 

should be clarified before implementing Truck Platooning. Tests with Truck Platooning are 

considered important for a successful implementation process as well. Although almost all 

stakeholders expect that Truck Platooning will have strong consequences for the jobs of truck 

drivers, they are inconclusive about how Truck Platooning will influence their jobs (e.g. in 

terms of mental workload and job attractiveness). Most stakeholders expect truck drivers to 

experience discomfort while platooning as a follower due to the short following distance. 

These stakeholders perceive Truck Platooning as a concept that will enhance traffic safety, 

provided that some prerequisites, which are mentioned above, are met. Finally, all 

stakeholders expect that truck drivers will start to value the ADAS used in Truck Platooning 

after they have become familiar with these systems, which opposes the outcomes of TNO’s 

study in which respondents rated usefulness and satisfaction of Truck Platooning lower after 

having experienced it in a truck simulator. Two respondents in this study also warned for the 

danger of ‘overtrusting’ the systems, thereby becoming less focused on the driving task.  

5.4.3. Question 3: “What factors are likely to facilitate or to speed up the Truck Platooning 

implementation process?” 

There are several things that may facilitate the speed at which Truck Platooning can be 

implemented. First of all, the implementation process can be sped up if legislation is adapted 

so that Truck Platooning can become a more common phenomenon (e.g. by cancelling the 

requirement of applying for an exemption for Truck Platooning or when logistic services 

providers receive grants from governmental organizations). Currently, it is impossible to 

incorporate Truck Platooning in the parameters that determine how ecologically friendly a 

vehicle is, since those parameters only measure vehicular characteristics, while the fuel and 

emission advantages in Truck Platooning come from a combination of vehicles and therefore 

cannot be measured within a single vehicle. If this legislation can be adapted so that Truck 

Platooning becomes an indicator of a vehicle’s emission category, the incentives will be higher 

for truck manufacturers to speed up the developments.  

Additionally, the representatives of Rijkswaterstaat, a truck manufacturer and the insurance 

firm expressed the expectation that changes in the legislation about driving and resting times 

can improve the implementation speed. If, for example, the legislation would be adapted so 

that the time in which a truck driver is platooning counts like a sort of ‘half working time’, 

thereby enabling them to drive longer without a break, then this would be a clear incentive 

for logistic services providers to invest in Truck Platooning, thereby speeding up the 

implementation process.  

Further, the CBR’s representative argued that simply starting to platoon somewhere is likely 

to have an accelerating effect and the perspective of the ministry of I&W complies with this 

idea, since the minister has said that “we need to start up to scale up”. The underlying 

rationale is that if one simply starts to platoon, one will encounter situations not thought 
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about beforehand. The BOVAG has also indicated that conducting tests can help to speed up 

the pace at which Truck Platooning will be implemented in daily practice. 

Finally, two representatives of logistic services providers and one of the interviewed truck 

drivers stressed the importance of creating enthusiasm among truck drivers. If truck drivers 

are positive about Truck Platooning, then the logistic services providers are confident that 

they will platoon in practice. In order to build enthusiasm, it is argued that several truck 

drivers should get the opportunity to try platooning in practice. One needs to ensure then 

that the functioning of the systems is explained thoroughly and that they are user-friendly 

enough so that these truck drivers become enthusiastic about Truck Platooning. If that is the 

case, the expectation is that positive messages will spread quite fast among the population 

of truck drivers, thereby creating curiosity and enthusiasm among other truck drivers. 

Research question 3 (“What factors are likely to facilitate or to speed up the Truck Platooning 

implementation process?”) can be answered by summing up the factors mentioned above. 

The Truck Platooning implementation process can be sped up by 1) adapting legislation (i.e. 

with respect to exemptions, low-emission grants, and driving and resting times), 2) simply 

starting to platoon, and 3) creating enthusiasm among truck drivers for Truck Platooning. 

5.4.4. Question 4: “What factors are likely to block or to slow down the Truck Platooning 

implementation process?” 

Multiple examples are provided of situations that are likely to slow down the implementation 

process of Truck Platooning. The most prevalent examples given by the respondents are 

related to other road users (i.e. drivers of passenger cars and foreign truck drivers not capable 

to platoon are mentioned in most cases). The interaction between truck platoon drivers and 

other road users is regarded as very important by almost all respondents. Complicated 

situations are mostly expected at moments when other road users wish to traverse a platoon 

(e.g. to exit or enter the highway). Therefore, if other road users are not adequately informed 

about how to interact with truck platoons, this is expected to strongly slow down the Truck 

Platooning implementation process.  

Other frequently mentioned issues are the cases in which the platooning systems make errors 

or when accidents with (semi-)autonomous vehicles occur. These errors in automated 

systems are being judged far more fiercely than human errors. Moreover, if something goes 

wrong with a truck, most of the time this leads to severe accidents. That is why the 

representative of the CBR could imagine that the fact that society demands 100% safe 

systems could block the implementation of Truck Platooning. The survey by TNO (Willemsen, 

Heuting, Joosten, Uittenbogaard, & Martens, 2017) also indicated that many questions about 

practical implementation issues were raised by the truck drivers they surveyed. Therefore, 

the platooning systems should be developed further at a rapid pace so that safety can be 

guaranteed in most complex traffic situations. Safety can, however, also be interpreted as 

cyber-security. The representative of the RDW argued that if it turns out that hackers are able 

to take over the controls of a truck platoon digitally, this can lead to a massive setback in the 

implementation process. 
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Other factors mentioned to potentially slow down this process are legislation and difficulties 

in motivating truck drivers to adopt the techniques. Opinions differ whether these legislative 

and motivational issues will cancel the implementation process or whether they will just slow 

down the pace at which Truck Platooning will be implemented. For example, one labor union 

representative indicated that if Truck Platooning is not adopted as a cross-border initiative, it 

probably also will not be adopted in the Netherlands. He argued that due to the density of 

the Dutch road network (i.e. many highway junctions, entrances and exits where formation 

and split activities would be required) and the relatively short distances being traversed 

within the Netherlands, Truck Platooning would be only feasible for international transport. 

Further, stressed by the representative of Rijkswaterstaat and by two of the logistic services 

providers, the competitive attitudes of logistic services providers diminish the chances that 

those organizations will start to cooperate with each other in the short term. This can also 

slow down the Truck Platooning implementation process. To achieve this cooperation, a shift 

in the organizations’ cultures is required. The representative of STL specifically mentioned, as 

part of the required adaptations within the organizational cultures, that the driver should be 

decoupled from the truck. A lack of cooperation between different member states of the 

European Union was also mentioned several times as a factor that could slow down the Truck 

Platooning implementation process.  

Finally, the representatives of one of the labor unions and of the insurance company foresee 

that other innovative concepts (e.g. the automated highway) will surpass Truck Platooning, 

thereby blocking the Truck Platooning implementation process. 

To answer research question 4 (“What factors are likely to block or to slow down the Truck 

Platooning implementation process?”), the issues that are most likely to slow down Truck 

Platooning are, in decreasing order of times mentioned by the respondents, related to 1) the 

interaction between truck platoons and other road users, 2) traffic safety (i.e. accidents with 

(semi-)autonomous vehicles, leading to a lot of ‘bad press’), 3) legislation and 4) the lack of 

cooperation between logistic services providers and governmental organizations. The 

majority of the respondents do, however, not expect those issues to completely block the 

Truck Platooning implementation process. The most likely scenarios in which the Truck 

Platooning implementation is blocked come from other technological concepts that have 

greater advantages, thereby surpassing Truck Platooning, and from the scenario in which an 

acceptable safety-level cannot be guaranteed due to, for example, the complexity of 

contemporary traffic. 

5.4.5. Question 5: “What are the implications of Truck Platooning for truck drivers’ job 

resources while driving?” 

Most of the respondents indicated that whether the truck drivers’ job will change significantly 

depends heavily on whether or not truck drivers can perform other tasks while driving. If this 

is the case, then the respondents thought of several additional job tasks the truck drivers 

could be doing, which are discussed in Paragraphs 5.4.6. and 5.4.7. The additional tasks and 

responsibilities that truck drivers receive can be seen as options, or opportunities (i.e. job 

resources), to enhance the attractiveness of the job. Furthermore, a representative of a truck 
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manufacturer said that Truck Platooning results in the situation in which the tasks considered 

boring (e.g. driving on the highway) are automated, while the interesting ones remain the 

truck drivers’ responsibility (e.g. maneuvering). These perspectives align well with the earlier 

identified expectation that the job of a truck driver will be upgraded.  

Also, for truck drivers who are innovative and open-minded, Truck Platooning can mean that 

they would have more fun in fulfilling their jobs. An interesting notion was put forward by the 

representatives of the RDW and the CBR. They suggested that Truck Platooning should be 

framed as a sort of game so that the truck drivers will become motivated to play the ‘game’ 

of transporting the truck to its destination as smooth and economically as possible. For 

competitive and innovation-oriented people, this could lead to enhanced attractiveness of 

the job as well. 

Several respondents have mentioned that the autonomy of the truck driver will be affected 

because (s)he cannot choose the routes (s)he prefers (i.e. the planning will determine which 

routes the truck driver is obliged to drive in order to engage in platooning activities). Also, the 

truck driver’s autonomy can be inhibited when (s)he is compelled to cooperate with other 

logistic services providers’ truck drivers. 

Finally, as indicated by several truck drivers and logistic services providers, Truck Platooning 

can relieve the truck drivers from stress due to the fact that they can relax somewhat more 

while the platooning systems are executing the driving tasks. 

To answer research question 5 (“What are the implications of Truck Platooning for truck 

drivers’ job resources while driving?”), all respondents, except one logistic services provider 

and a truck driver, saw at least one opportunity for the truck drivers in the Truck Platooning 

situation. The representative of this logistic services provider expected that nothing will 

change for the truck driver, since this person should always remain focused on the driving 

task. The truck driver who did not see any new job resources for truck drivers indicated that 

all changes will be only beneficial for the employer instead for the employee. The main job 

resources that truck drivers could get are that they 1) potentially get the option to perform 

alternative job tasks, 2) might experience more pleasure in executing their jobs, and 3) 

potentially experience less stress. The autonomy of a truck driver, however, is likely to 

decrease (i.e. because platoon planners will determine when and via which route the truck 

driver should driver). 

5.4.6. Question 6: “What are the implications of Truck Platooning for truck drivers’ job 

demands while driving?” 

The most obvious job demand that will be added to the job package of a truck driver by the 

arrival of Truck Platooning is that the truck driver should initiate and monitor all platooning 

systems. It was therefore argued that additional job demands will be that the truck driver has 

the discipline and the alertness to respond properly to unexpected situations. 

Furthermore, as BOVAG’s representative stated, the truck driver should communicate more 

with planning employees in order to accurately time platoon formations. Somewhat more 

specific, one of the truck manufacturers expressed the expectation that the truck driver could 
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be made responsible for sharing data about, for example, the route that will be driven and 

the estimated time of arrival. 

The answer to research question 6 (“What are the implications of Truck Platooning for truck 

drivers’ job demands while driving?”), is that Truck Platooning can change the job demands 

of a truck driver by 1) adding the task of monitoring the platooning systems (i.e. by being 

disciplined and alert), 2) increasing the need for effective communication, and 3) increasing 

the responsibilities of the truck driver (e.g. by making him/her responsible for sharing data). 

5.4.7. Question 7: “What are (safe) options for alternative job tasks for truck drivers while 

driving in a platoon?” 

All respondents agreed that in the foreseeable future no unmanned trucks will be driving on 

the Dutch road network. Therefore, it is worthwhile to look at which activities the truck 

drivers of the following trucks potentially could perform. In order to enable a truck driver to 

fulfill additional job tasks, most respondents agree that the truck driver should be relieved 

from all driving tasks while platooning as a follower, because they cannot perform any task 

while being required to be able to take back control within a few seconds. TNO found in their 

study that there was a significant difference, in terms of response times, between being 

attentive (i.e. focused on the driving task) and being non-attentive (Willemsen, Heuting, 

Joosten, Uittenbogaard, & Martens, 2017). 

If it is, legally or practically, impossible to relieve the truck driver from all driving tasks, the 

respondents foresee that no additional job tasks can be fulfilled at all. Therefore, the 

remainder of this paragraph will focus on what truck drivers could do in their cabins in case 

that they could be, partially or fully, decoupled from the driving tasks. 

Performing administrative tasks was mentioned most often, by 10 respondents, followed by 

communicating (i.e. calling) with other stakeholders in the logistics chain (mentioned in 8 

interviews), while utilizing the opportunity to get some rest (i.e. by sleeping or by entertaining 

themselves with, for example, books, a tablet or a telephone) was mentioned in 6 interviews. 

The main issue surrounding resting in the cabin is that it is unclear how this relates to the 

future driving and resting legislation. Other possibilities of alternative job tasks while 

platooning, which were mentioned only once or a few times, are 1) assisting in planning tasks, 

2) following (online) courses, 3) looking for new customers and sales opportunities (i.e. 

telemarketing activities), 4) helping existing customers over the telephone (i.e. customer 

service activities), 5) cleaning the truck’s cabin, and even 6) performing a totally different job 

(for another employer) by the means of flexible working. One of the labor union 

representatives, a truck driver and the STL representative foresee a debate about whether 

resting and performing private activities should be excluded from the (paid) working time or 

not. 

A note was provided by the representative of the insurance company, who said that a lot of 

tasks are not suitable to perform as side-tasks next to platooning, since the truck driver never 

knows beforehand how much time he will be driving manually and thus how much time he 

can spend on secondary tasks. Those secondary tasks can, according to this respondent, not 
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be tasks like planning tasks or customer service activities due to the deadlines related to those 

tasks. 

The representatives of the CBR and of one of the logistic services providers argued that, in 

determining the responsible options of alternative tasks that truck drivers could perform 

during platooning, it should be considered which alternative tasks truck drivers would like to 

perform. The representative of Rijkswaterstaat conforms to this claim by stating that one 

should determine beforehand whether or not the truck drivers have the skills and knowledge 

to perform those alternative tasks. 

To conclude and to answer research question 7 (“What are (safe) options for alternative job 

tasks for truck drivers while driving in a platoon?”), if the systems become safe enough and if 

the legislation is adapted to such an extent that the truck drivers can be relieved from the 

driving tasks while engaging in platooning activities as a follower, there is a plethora of 

possible alternative job tasks. The most important of these are determined to be 1) 

performing administrative tasks, 2) resting and, as already determined in Paragraph 5.4.6., 3) 

communicating with their organization’s planning department or with customers (e.g. about 

estimated arrival times). 

5.4.8. Question 8: “What skillsets should a truck driver possess in order to successfully 

operate a platooning truck?” 

All respondents agreed upon the stance that the truck driver should remain capable to drive 

the truck in manual mode. Therefore, most skills that a contemporary truck driver needs to 

have remain needed when the truck driver has to operate a platooning truck. Therefore, this 

paragraph first discusses the current skills required, followed by the skills that a truck driver 

must have when (s)he is going to drive in a platooning truck, and finally, which skills might 

become obsolete.  

Current skills 

The current skill that was mentioned most, in 15 of the 20 interviews, is that the truck driver 

should have excellent vehicle control (i.e. to be able to maneuver the truck in difficult traffic 

situations).  

Next, 12 respondents and the competence document from STL indicated that a truck driver 

should be able to anticipate on (complex) traffic situations. Several respondents commented 

that a good truck driver can accurately predict what other road users are going to undertake 

and that they by doing so can prevent dangerous situations from developing. A skill that 

heavily relates with anticipating is the skill of having good insight in traffic situations. The need 

for this insight was stressed by 9 respondents and by the competence document.   

Further, current truck drivers should 1) be resistant to stress (mentioned by 7 respondents 

and the competence document), 2) possess social skills, and speak multiple languages 

(mentioned in 6 interviews and the competence document), 3) have an acceptable amount 

of driving experience (mentioned in 7 interviews) and 4) be able to drive efficiently (expressed 

by 5 respondents and written in the competence document).  
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Finally, some characteristics that were mentioned only once or just a few times are that a 

truck driver must be able to 1) focus (i.e. to be alert), 2) determine the vehicle’s state, 3) load 

the truck properly, 4) remain aware of the surroundings, 5) work precisely and 6) show that 

(s)he is confident. 

The next subparagraphs discuss the required additional skills for platooning truck drivers and 

which skills are likely to become obsolete. If a skill mentioned above is not discussed in the 

following two sub-paragraphs, it can be assumed that the respondents think that the skill 

remains equally important for a platooning truck driver as for a current truck driver.  

Future skills 

The most prevalent additional skill for platooning truck drivers is, mentioned in 14 out of the 

20 interviews, that (s)he can work with the platooning systems, which means that (s)he can 

form a platoon, that (s)he can decouple from it, that (s)he can put all the parameters in the 

correct systems and that (s)he can identify, and ideally also resolve, system errors. 

Further, the representatives of the ministry of I&W and the CBR expect that the driver of a 

platooning truck (i.e. the leader) should become even better in anticipation, since the focus 

will now shift from maneuvering a single truck through traffic into maneuvering multiple 

trucks through traffic. The platooning truck driver needs to be able to anticipate the length of 

this combination of trucks and to predict how other road users will react to movements of 

the platoon.  

Finally, there are again some additional skills that are mentioned once or only a few times. 

These are 1) communication skills, 2) an increased ability to concentrate (i.e. to be able to 

quickly switch between passive and active driving), 3) coordinating the alternative tasks (i.e. 

managing the proportion between monitoring the platooning systems and executing 

secondary tasks), and 4) being even more resistant to stress. 

Disappearing skills 

The respondents unanimously indicated that they expect no skills to disappear due to the 

prognosis that the truck driver remains responsible for the first and last mile. Also, for 

maneuvering the vehicle, most respondents stressed the requirement that the truck driver 

will still be able to maneuver the truck manually (e.g. into a loading dock or in tight city center 

streets) so that the driver can function as a back-up for the platooning systems. 

To answer research question 8 (“What skillsets should a truck driver possess in order to 

successfully operate a platooning truck?”), it is important that the platooning truck driver has 

the skills to 1) operate the platooning systems (i.e. merging, splitting, inputting parameters, 

and detecting and solving system errors), 2) anticipate (i.e. on the platoon length and on other 

road users), 3) communicate, 4) concentrate (i.e. focusing on the driving task), 5) coordinate 

(i.e. the alternative tasks), and 6) be resistant to stress. Furthermore, the platooning truck 

driver requires all skills that a current truck driver also must possess to be an excellent truck 

driver. These skills are 1) controlling the vehicle (i.e. normal driving and maneuvering), 2) 

determining the vehicle’s state, 3) properly (i.e. safely) loading the truck, 4) remaining aware 

of the surroundings (i.e. situational awareness), 5) working precisely, and 6) expressing 
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confidence in the driving behavior. None of the skills that current truck drivers possess are 

likely to disappear due to Truck Platooning. 

5.4.9. Question 9: “What knowledge should a truck driver possess in order to successfully 

operate a platooning truck?” 

Since the respondents all agreed upon the opinion that truck drivers should be capable to 

drive a truck manually as well, there is also a broad overlap between the knowledge that 

current truck drivers should possess and the knowledge required for platooning truck drivers. 

This section is again divided in the required current knowledge, the required future 

knowledge and the knowledge that will disappear as the result of Truck Platooning. 

Current knowledge 

What is considered as the most important types of knowledge are knowledge of traffic rules 

and of legislation (e.g. national and international driving and resting times legislation), 

respectively referred to in 9 and 8 interviews and, in both cases, in the competence document 

by STL.  

Further, a current truck driver should be aware of the functioning of the systems (e.g. ADAS) 

installed in his truck and (s)he should have some technological knowledge about how these 

systems, and the truck in general, work (mentioned in respectively 7 and 8 interviews and, in 

both cases, by the competence document).   

As indicated by 5 respondents and by the competence document, contemporary truck drivers 

also should possess knowledge about securing loads. Especially knowledge about distributing 

weights in the trailer is considered important, since loading a trailer incorrectly can lead to 

disastrous accidents. 

Geographical knowledge is considered important for current truck drivers by 3 respondents 

and in the competence document. The underlying rationale is that it is important that truck 

drivers roughly know where they are driving. 

Finally, two somewhat more specific types of knowledge have been mentioned by a few 

respondents. Firstly, it was indicated that truck drivers should have knowledge about the 

loads they are hauling, especially if they are transporting hazardous or vulnerable cargoes. 

Secondly, the truck driver should have knowledge of the specific organizational procedures 

of the companies (s)he visits.  

If a type of knowledge is not mentioned in the following two sub-paragraphs, it can be 

assumed that platooning truck drivers will also need this type of knowledge. 

Future knowledge 

Several respondents mentioned that the additional required knowledge depends on what 

tasks will be added to the truck drivers’ job, for which (s)he obviously needs to possess certain 

knowledge. The respondents’ responses can be classified into two broad categories. 

Firstly, almost all respondents (in 16 out of the 20 interviews) pronounced that the future 

truck drivers should possess knowledge about the new systems they will be working with, 

whether these are systems within the trucks themselves or external systems (e.g. for forming 
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the platoons or for letting platoons communicate with infrastructure). This knowledge is 

argued to be required in order to be able to accurately monitor the systems and to anticipate 

on potential system errors.  

The second broad category of responses fell into the area of legislation. 6 respondents have 

argued that the future truck drivers should know in which country they are allowed to use 

which systems and that they must know how driving and resting times legislation is 

formulated in the countries that they will be traversing.  

Disappearing knowledge 

There are some categories of disappearing knowledge identified (e.g. geographical 

knowledge and technological knowledge about the truck’s functioning), but none of these are 

the outcome of the implementation of Truck Platooning. All respondents agree that Truck 

Platooning will, just as will be the case with skills, lead to more required knowledge, thereby 

not resulting in a situation in which certain types of knowledge will become obsolete.  

Research question 9 (“What knowledge should a truck driver possess in order to successfully 

operate a platooning truck?”) can be answered by concluding that platooning truck drivers 

require knowledge about 1) the platooning systems (i.e. systems internal and external of the 

truck), 2) legislation (i.e. platooning-specific, but also about road taxes and driving and resting 

times), 3) traffic rules, 4) the truck (i.e. in terms of technology), 5) securing cargo (i.e. 

distributing weights in the trailer), 6) cargo specifications (i.e. in case of hazardous or fragile 

cargo), 7) geography, and 8) organizational procedures of the customer organizations. 

Although it is considered likely that some types of knowledge will disappear eventually, the 

respondents agreed that this will not be a consequence of Truck Platooning. 

5.4.10. Question 10: “What occupational mindsets should a truck driver possess in order to 

successfully operate a platooning truck?” 

Just like Paragraphs 5.4.8. and 5.4.9., this section is divided in the current occupational 

mindsets, the required future occupational mindsets and the occupational mindsets that will 

disappear as the result of Truck Platooning. 

Current occupational mindsets 

It is frequently mentioned that there is not one single stereotype of a truck driver and that 

therefore the occupational mindsets (i.e. the mentalities) differ widely. In half of the 

interviews and in STL’s competence document it was explicitly mentioned that contemporary 

truck drivers should have a professional working attitude. One way by which this was made 

explicit is by expressing that they should have a thorough sense of responsibility towards 

other road users, but also towards the cargoes being hauled (mentioned by 9 respondents 

and by the competence document). Further, as part of the professional working attitude, 

truck drivers should behave themselves calmly and peacefully on the road, so that they can 

function as ‘driving billboards’ for their employers. Finally, the truck drivers should be 

conscious about their driving behaviors and about the cargoes they are carrying. 

Other occupational mindsets that current truck drivers require are 1) a friendly attitude (i.e. 

towards colleagues and clients), 2) a flexible mindset (i.e. explained as being prepared to work 
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at irregular working times and as having a problem-solving mindset), 3) an independent 

working attitude (i.e. willing to take decisions autonomously), 4) a mindset by which they 

obey their employers and 5) a mentality in which they work precisely. 

Finally, the respondents also occasionally mentioned some required pragmatic occupational 

mindsets. Firstly, the truck drivers should think along with their employers about topics as 

efficiency and customer service. Also, ideally the contemporary truck drivers are satisfied in 

their jobs and they possess an open mindset (i.e. accepting and actively using innovative 

techniques like ADAS). Perhaps the most specific occupational mindset mentioned, by a single 

respondent and by the competence document, is that truck drivers should be conscious about 

their lifestyles. The reason why this mindset is considered important is that it is expected that 

having a healthy lifestyle results in shorter response times and thus enhances safety. This 

complies with a study that found that unhealthy truck drivers are significantly more often 

involved in traffic accidents (Stoohs, Guilleminault, Itoli, & Dement, 1994). 

Just as in the paragraphs about skills and knowledge, it holds that if an occupational mindset 

is not mentioned in the following two sub-paragraphs, it can be assumed that platooning 

truck drivers will also need this occupational mindset. 

Future occupational mindsets 

Although most respondents indicated that the occupational mindsets of an excellent current 

driver will still be acceptable for a platooning truck driver in the future, some mentalities have 

been identified to be more important in the Truck Platooning situation.  

The most prevalent statement was that future truck drivers should have an even more open 

mindset for innovative concepts, otherwise it is deemed unlikely that they will embrace Truck 

Platooning. Moreover, the perception reigns that creating enthusiasm works better than top-

down obligations to adopt Truck Platooning. As was stated earlier, in Paragraph 5.4.5., 

working with the new systems can be framed as being a real-life game in order to create 

enthusiasm for Truck Platooning among truck drivers. Further, it was mentioned quite 

frequently, in 7 interviews, that the platooning truck driver should have adequate trust in the 

platooning systems. These respondents also mentioned that they expect this to be the 

attitude that is going to be the hardest to obtain. 

Other, but less frequently, mentioned occupational mindsets were that future truck drivers 

should become more 1) resistant to pressure and stress, 2) customer-oriented, 3) cooperative 

(i.e. towards competitors and colleagues) and 4) conscious that they are driving with a 

combination of trucks (i.e. requiring an increased sense of responsibility for the leading truck 

driver).  

Disappearing occupational mindsets 

Although most respondents think, just as with the skills and knowledge, that no occupational 

mindsets can disappear, several respondents pronounced two main mindsets that might 

(require to) change. Firstly, the thought in which truck and driver are coupled should be 

relieved, since several respondents indicated that it is likely that truck sharing will become 

reality in a logistics chain where Truck Platooning is widely adopted. Secondly, the 

adventurous mentality (i.e. being on the road alone and never knowing what will happen 
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while being on the way) is likely to disappear, which will probably be regretted by many truck 

drivers. 

Research question 10 (“What occupational mindsets should a truck driver possess in order to 

successfully operate a platooning truck?”) can be answered by summarizing what 

occupational mindsets platooning truck drivers need. These are mindsets in which they 1) are 

open for innovations, 2) trust the platooning systems, 3) are affected less by pressure and 

stressful conditions, 4) are customer-oriented, 5) are keen on cooperating, 6) are conscious 

about their responsibilities, 7) express a professional working attitude, 8) are flexible, 9) have 

an independent working attitude, 10) obey their employer, and 11) have a healthy lifestyle. 

The mindsets that respondents think should change are the mindset in which a truck and a 

driver are coupled (i.e. so that a truck can be driven by multiple drivers to achieve more 

flexibility) and the mindset of ‘going out on an adventure’ (i.e. working days are likely to 

become more standardized and thus more predictable, resulting in a decreased feeling for a 

truck driver of going out on an adventure).  

To conclude the answers to research questions 8, 9 and 10, the respondents’ answers to 

interview question 9.5. (i.e. “what do you think are typical characteristics of a person that 

could become a truck driver in 10 years?”) are discussed briefly below, since this strongly 

relates to the expected skills, knowledge and occupational mindsets of a future platooning 

truck driver. 

Respondents argued that the future truck drivers still 1) have a lot of passion for the job, 2) 

behave consciously and responsibly (i.e. professionally) on the road, 3) can work with little 

supervision (i.e. work independently) and 4) are heavily interested in technological 

developments. Furthermore, these truck drivers are communicatively skilled and they are 

able to provide customers with excellent services. Also, they will trust the systems and the 

colleagues they are working with to a higher extent than currently is the case. The 

respondents also expect that the future truck drivers wish to have more standardized working 

times in order to maintain their social lives. 

The expectations about future truck drivers can be summarized by the statement that they 

will possess more skills, knowledge and slightly changed occupational mindsets in comparison 

with contemporary truck drivers. Therefore, it was relatively often mentioned that the 

educational level of the future truck driver is likely to increase due to the higher amount of 

qualifications that the truck drivers will require. 

5.4.11. Question 11: “What changes should be made in the education process of new truck 

drivers so that they are properly trained to operate a platooning truck?” 

The answer to this final research question will be answered by first describing how the current 

educational programs are designed, before continuing with the required adaptations in these 

educational programs. These required adaptations are consequently split in required 

adaptations to 1) the initial educational programs, 2) the examinations at the CBR and 3) the 

mandatory refreshment courses (i.e. Code95).  
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Some respondents replied that they did not have an accurate or complete view of how the 

truck driver educational programs currently are designed. Therefore, this section is mostly 

based on answers provided by the representatives of STL and the CBR and the competence 

document. Several logistic services providers, however, mentioned that they frequently offer 

employees who work in the warehouses chances to become truck drivers. The rationale 

behind this is that those employees already have organization-specific experience and 

therefore can be of more value as a truck driver than a completely new truck driver who is 

unfamiliar with the business. 

Basically, there are two main ways to become a truck driver. Firstly, a thorough vocational 

training can be followed, which takes approximately 1.5 to 2 years, in which a student works 

4 days per week in an organization and is educated 1 day per week. The other road that 

somebody can take is a more direct approach in which only a driving course is followed at a 

driving school and one thus omits educational components aimed at practical logistics 

concepts. The training at the driving school consists out of theoretical lessons and practical 

driving lessons, a theoretical examination and two practical examinations (i.e. the regular 

driving examination and the Code95 examination).  

Required adaptations to the initial educational program 

Most respondents are of opinion that Truck Platooning should become a component of the 

educational programs, but they generally doubt whether it is possible to incorporate Truck 

Platooning in the practical driving lessons. Therefore, it is argued that it is more suitable to 

incorporate Truck Platooning in the vocational educational program. An example given is that 

data about a student’s driving style can be extracted from the truck at the driving school and 

consequently forwarded to the educational institution so that this can be used to tailor the 

education to the student. This, however, requires close cooperation between driving schools 

and vocational education institutions. 

The BOVAG’s representative suggested that studies should be conducted into the ideal 

methods for educating truck drivers. This respondent also pointed out the advantage of 

assessments, as part of the educational programs, to quickly identify whether somebody is 

suitable or not to become a future truck driver. Related to this stance, one of the truck drivers 

plead for practically oriented trainings in order to get familiarized with new technologies. 

Further, 9 of the respondents mentioned that students must be taught how to use the 

systems in platooning trucks (i.e. ADAS and platooning-specific systems), which is thereby the 

most important required addition to the educational programs. Also, one of the logistic 

services providers, the CBR and STL put forward the possibility to categorize truck drivers so 

that different educational programs could be developed for 1) leading truck drivers, 2) 

following truck drivers and 3) truck drivers who will not engage in platooning activities. The 

representatives of the insurance company and the ministry of I&W also forecasted that a 

separate driving license will be required for Truck Platooning. Most other respondents argued 

that all truck drivers should become capable to platoon to maximize the flexibility in allocating 

truck drivers to assignments. 7 respondents expressed the belief that during their education 

students should experience the ease of use and the comfort of Truck Platooning, which will 
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probably lead to more support and enthusiasm for Truck Platooning, resulting in a smoother 

implementation process. 

Finally, although this is not within the span of control of the educational institutions, one of 

the truck drivers advised to arrange that a new truck driver in the first weeks is being 

accompanied by an experienced colleague (i.e. a job coach) to accelerate the process of on-

the-job learning. 

Required adaptations to the examination moment 

Several respondents indicated that the examiners’ attention should be more focused at the 

student’s traffic insights and professional communication with other road users. Therefore, 

the CBR’s representative argued that it would be logical if the duration of the driving exam 

would be extended somewhat more in order to create more possibilities to assess how the 

student responds to different traffic situations.  

Another idea was pronounced by the RDW’s representative and a logistic services provider, 

who would like students to demonstrate in an exam to be capable to merge with and split 

from a platoon correctly. The RDW’s representative acknowledged, however, that this is 

probably not practically feasible and he therefore suggested, together with a representative 

of a logistic services provider, to incorporate a session in a truck simulator as part of the 

driving exam. The BOVAG’s representative and two truck drivers had a slightly different idea, 

namely to equip the truck in which the exam is conducted with possibilities to simulate 

platooning situations (and to trigger errors) so that the examiner can choose a scenario to 

which he wants to assess the student’s reaction. Again, if this turns out to be practically 

infeasible, a truck simulator as a component of the exam was seen as a suitable alternative. 

One of the logistic services providers argued that this can become problematic, because the 

exam is currently conducted in the vehicle that was also used during the driving lessons. 

Therefore, all driving schools should renew their equipment before this suggestion can be 

realized. 

As the representative of STL mentioned, ideally one would like to test in an exam whether the 

student can regain concentration quickly enough after having been out of the loop for several 

hours. This can however, practically not be assessed in an exam. Therefore, the truck 

simulator could again serve as a practical alternative. 

Required adaptations to the refreshment courses 

Most respondents agreed that the frequency of the refreshment courses (i.e. Code95), which 

is currently 35 hours per 5 years, is good. One logistic services provider argued that more 

refreshment courses are required due to all newly introduced technologies for which the 

truck drivers should be prepared properly. Further, one of the truck drivers indicated that 

when Truck Platooning is introduced, perhaps more trainings will be required to quickly 

familiarize the existing population of truck drivers with Truck Platooning. Then, when every 

truck driver is familiarized with Truck Platooning, the frequency of the refreshment courses 

can be lowered. Representatives of a logistic services provider, the insurance firm, the RDW 

and STL expect that the frequency can decline immediately. The representatives of the RDW 

and STL, more explicitly, stated that a truck driver (or their employers) should decide to do a 



75 
 

refreshment course when the truck driver is expecting job changes. At those moments, the 

truck driver can subscribe for a refreshment course or an online toolbox course can be 

followed.  

Furthermore, some specific ideas were suggested about adapting the Code95 refreshment 

courses. Firstly, several respondents think that a separate platooning course should be 

developed as part of the Code95 structure. In this course, topics like platooning systems, 

traffic insight and (inter-)national legislation could be discussed. Most of those respondents 

also explicitly mentioned that they think that such a course should become mandatory. Only 

one truck driver suggested to keep this course separated, but still mandatory, from the 

Code95 structure, because a truck driver can wait almost 5 years before completing the 

Code95 courses and could therefore be not informed timely about Truck Platooning.  

Secondly, it was frequently mentioned, by several stakeholder groups, that it makes no sense 

that the refreshment courses can be chosen voluntarily, since this leads to the possibility to 

choose the simplest, and often completely unrelated to the job contents, courses in order to 

‘pass’ the Code95 program. Those respondents would prefer a system in which an overview 

of the tasks of the truck driver is made and in which the refreshment courses are selected so 

that they match the job contents of the truck driver. One of the truck drivers, however, 

suggested to create some sort of a score-card with several topics that truck drivers have to 

refresh every 5 years, of which the truck drivers themselves can determine the order in which 

these courses are followed. 

Finally, the representative of STL thinks that courses can be developed in which truck drivers’ 

driving data is assessed and discussed to provide them with insights about their driving styles. 

To answer the final research question, question 10 (“What changes should be made in the 

education process of new truck drivers so that they are properly trained to operate a 

platooning truck?”), the distinction again is made in the required changes in the 1) initial 

education process, 2) practical examination, and 3) refreshment courses (i.e. Code95). A Truck 

Platooning component should be incorporated in the educational programs for future truck 

drivers. Most of the respondents expressed the opinion that all truck drivers should become 

capable of Truck Platooning and that truck drivers should get practical experience with the 

platooning systems in their educational processes. Due to the infeasibility to incorporate it in 

the regular driving lessons, it is argued that the vocational educational programs should 

include Truck Platooning lessons. Another idea that was suggested to overcome this feasibility 

issue is to let students drive in a platoon in a truck simulator, both during the driving lessons 

and during the driving exam. In the practical examination, the examiner should focus, even 

more than currently is being done, on the student’s traffic insight and professionalism in 

communicating with other road users (e.g. by extending the duration of the examination). An 

idea that was suggested to enable examiners to specifically assess students’ problem solving-

skills and response times (i.e. crucial for platooning truck drivers) is that examiners should be 

able to ‘trigger’ some truck malfunctions. Most respondents expressed the opinion that the 

current refreshment interval (i.e. 35 hours per 5 years) is satisfactory, while a few 

respondents suggested that truck drivers should proactively refresh their skills and knowledge 

when job changes are expected, thereby implying to make these courses voluntary. Finally, 



76 
 

an additional refreshment course on Truck Platooning, which should become mandatory for 

all truck drivers, should be added to the Code95 program. 

Since all this research’s sub-questions have been answered above, the next chapter 

formulates conclusions in order to answer the main research question. However, first, in the 

final paragraph of this chapter, the new job profile for the future platooning truck driver is 

constructed. 

5.5. New truck driver job profile according to the FPM technique 

The results from the former paragraphs are used to construct a job profile for the future 

platooning truck driver by applying the FPM technique that has been discussed in Paragraph 

2.1. An example of the current truck drivers’ job profile according to the FPM technique can 

be found in Appendix 1 – Example of visual representation job profile according to FPM, while 

the version adapted for the future platooning truck driver, constructed by using this study’s 

results, can be viewed in Figure 10. In the remainder of this paragraph, it is described in which 

respects these job profiles differ. 

Firstly, educational demands, and therefore also the educational level, are expected to 

increase (to mbo level 3 or even to mbo level 4) for a truck driver when Truck Platooning is 

being implemented. Secondly, the job profile is extended by adding some occupational 

mindsets as well. For example, having trust in the platooning systems is a new occupational 

mindset that is both important for the leader and the followers in the platoon. Thirdly, being 

able to safely merge with a platoon and to safely split from it are additional skills for truck 

drivers that are placed under the task of establishing the connection. Also, the truck drivers 

should be capable to put all the correct parameters (e.g. weight and dimensions) into the 

platooning systems. 

Further, the driving task is separated from the tasks of loading and unloading (i.e. called 

‘picking up’ and ‘delivering’ in the job profile), because loading and unloading is unlikely to 

change for the future truck driver as the result of Truck Platooning, while the driving task will 

be subjected to change (i.e. will become less in the sense that the truck driver will drive 

manually less frequently). The driving task is split into three different driving tasks, namely 1) 

driving manually, 2) driving in platoon mode (as a leader) and 3) monitoring the platooning 

process (as a follower). Since it is expected that every truck driver who is able to platoon will 

occasionally lead the convoy, while also often be attached as a follower, every future 

platooning truck driver should possess all the skills that are needed for both leading and 

following in a platoon.  

The skills and knowledge required for driving in manual mode are equal to a current truck 

driver’s skills and knowledge. In this study, however, more skills and types of knowledge have 

been identified than were incorporated in the initial version of the job profile. Therefore, 

some skills and types of knowledge have been added to the job profile. Driving efficiently is 

an example of such a current required skill that is not included in the old job profile. However, 

driving efficiently becomes more important in the platooning situation and therefore 

increases. This skill is placed under the tasks of manual driving and driving as the platoon 

leader, since the following truck drivers do not have major influences on the driving efficiency. 
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Figure 10 – Future truck driver's job profile 
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Figure 10 – Future truck driver’s job profile (continued) 

It was frequently argued that anticipating becomes more important, especially for leading 

truck drivers. Therefore, anticipating has been added and it is indicated that this skill should 

increase. Resistance to stress is determined to be most important for following truck drivers, 

since stress is experienced mostly in the following role due to the short following distances. 

Resistance to stress should also increase. 

Interpreting the platooning systems is a new skill that is part of the task of monitoring the 

platooning process, which is most crucial for the following truck driver. For the following truck 

driver, it also becomes more important to be able to quickly become focused again, since it 

can happen that the platooning systems demand a quick control take-over. Therefore, the 

skill to take over control quickly is also exclusively placed under the task of monitoring the 

platooning process. Other skills that are heavily related to monitoring the platooning process, 

and are therefore indicated as underlying skills, are the skills of anticipating on errors in these 

platooning systems and resolving them. 

Attaching vehicle signaling might become of more importance to both ‘leading’ and 

‘following’ truck drivers, if it will be determined that the truck driver becomes responsible for 

indicating that (s)he is driving a platooning truck. This is independent from whether the truck 
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driver is the ‘leader’ or a ‘follower’, since it should be visible on all platooning trucks that they 

are engaged in a platoon. 

Both in driving in manual mode as when the truck driver is the platoon leader, the truck driver 

should have knowledge of (inter-)national (platooning) legislation. This type of knowledge is 

therefore added for both the tasks of manual driving and platoon leading. 

Further, when driving manually, the truck driver requires knowledge of ADAS. This is not 

changed by Truck Platooning. Knowledge about the platooning-specific systems is required 

both for leading and following truck drivers.  

Possessing social skills and speaking multiple languages become also more important, 

therefore these skills are placed under both the (already existing) tasks of communication 

with customers and communication with internal and external parties. 

The task of communicating more with both internal and external stakeholders is likely to 

increase somewhat more, mainly due to the skills of communicating more with the planning 

department (e.g. to determine ideal times and locations for platoon formations) and with the 

other platooning truck drivers (e.g. to communicate about specific situations that influence 

the movements of the platoon). 

Finally, the skills required for executing the alternative tasks while platooning are obviously 

depending on which tasks are determined acceptable in terms of safety. These skills are not 

replicated for every possible alternative task and are therefore summarized as ‘being able to 

execute alternative tasks’. 

The next chapter will draw the conclusions from this study’s results, thereby answering the 

main research question. 
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6. Discussion and Conclusion 

The sub research questions have been answered in Paragraph 5.4., based on which an answer 

to the main research question of this study can be derived. This study’s main research 

question is “How will the implementation of Truck Platooning influence the profession of 

truck drivers?”. The answer to this question is discussed in the following three paragraphs. 

The three main ways in which Truck Platooning will influence the profession of truck drivers 

are via the 1) pragmatic consequences of Truck Platooning, 2) prerequisites and 

consequences of the Truck Platooning implementation process itself, and 3) consequences of 

Truck Platooning that directly affect the truck driver’s occupation. These are discussed in 

Paragraphs 6.1. through 6.3. Paragraph 6.4. discusses the suggestions for further research 

and this report is concluded by Paragraph 6.5., which discusses several recommendations for 

the Truck Platooning stakeholder groups. 

6.1. Pragmatic consequences of Truck Platooning 

The truck drivers mentioned several pragmatic consequences of Truck Platooning, both 

positive and negative ones, of which the positive consequences are the economic, 

sustainability, efficiency and safety advantages. The economic benefits come from the fuel 

savings that can be achieved by the shorter following distance. Sustainability benefits mainly 

come from the lower emissions that are related with the lowered fuel consumption. 

Enhanced efficiency is also the result of the short following distances in Truck Platooning, 

since this leads to a higher capacity of the road network. There was some discussion among 

the stakeholders about the consequences of Truck Platooning for traffic safety. A truck driver 

expressed his doubts about whether the traffic will become safer or not, because a calm 

traffic flow is only possible if other road users interact correctly with truck platoons. 

Moreover, another truck driver had his doubts about the safety level of the platooning 

systems. The other two truck drivers think that Truck Platooning will enhance traffic safety. 

Most respondents of the other stakeholder groups expect Truck Platooning to improve traffic 

safety, as long as 1) the systems work properly, 2) other road users are adequately informed, 

and 3) the infrastructure is ready. The other positive pragmatic consequences of Truck 

Platooning (i.e. economic, sustainability and efficiency advantages) were also mentioned by 

almost all other stakeholder groups.  

On the other hand, there was a debate among the stakeholders about one of the negative 

pragmatic consequences of Truck Platooning, the perceived level of stress (i.e. a very high 

workload). Some respondents think that Truck Platooning will increase the stressful feelings 

for following truck drivers due to the short following distance and the short timespan for 

taking over control from the platooning systems, while other respondents expect that the 

mental workload (i.e. and thus stress levels) will decrease because the platooning systems 

temporarily relieves the following truck driver from his/her duties. The other negative 

pragmatic consequence of Truck Platooning is the expectation that following truck drivers will 

become less aware of what happens around them (i.e. situational awareness), since they have 

a limited view due to the short following distance. Most respondents, however, also indicated 

that they consider it crucial that the truck driver remains aware of his/her surroundings.  
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There is thus a discrepancy between the required and the expected situational awareness, 

which indicates an alarming situation for which a solution should be found. 

The truck drivers who already have had some experience with systems that are stepping-

stones towards platooning systems (i.e. ADAS) were very positive about (Adaptive) Cruise 

Control and the brake-assistance, while being neutral or mildly negative about Lane 

Departure Warning (LDW). Nevertheless, even though they are capable of disabling LDW, 

they did not disable it because apparently truck drivers consider safety as more important 

than comfort. Although the development of trust in ADAS and consequently in platooning 

systems is considered a long-lasting process, which can be easily slowed down by bad press 

(e.g. due to accidents), several respondents warned for the danger of eventually developing 

‘overtrust’ in the systems. ‘Overtrust’ could result in situations where the truck driver is 

distracted while an intervention is required. An alarming discrepancy in findings was found 

between the outcomes of this study and TNO’s study (Willemsen, Heuting, Joosten, 

Uittenbogaard, & Martens, 2017). Respondents in this study mainly indicated that letting the 

truck drivers experience platooning systems in practice is likely to improve acceptance, while 

TNO found that truck drivers rated usefulness and satisfaction of the platooning systems 

significantly lower after having driven in a truck simulator than they had rated them in the 

pre-test. This could be the result of not providing them with enough information beforehand 

about how these systems work and about how they should be operated, but it is unclear what 

exact information TNO’s respondents had received beforehand.  

To conclude, most pragmatic consequences of Truck Platooning, both the positive (e.g. fuel 

savings and efficient road usage) and negative ones (e.g. increased feelings of stress and 

decreased situational awareness) come forth out of the short following distances between 

trucks. Therefore, to overcome the negative consequences and to take advantage of the 

positive ones, a suitable method must be found to let truck drivers familiarize themselves 

with Truck Platooning so that their fears can be relieved and so that they become enthusiastic 

about working with platooning systems.  

6.2. Prerequisites and consequences of the Truck Platooning implementation 

process 

Estimates about when Truck Platooning will be widely commercially available, defined in this 

study by a penetration rate of 25%, in the Netherlands varied, interestingly, more within the 

group of truck drivers than they did in the other stakeholder groups. Truck drivers estimated 

that this rate is possible two years from now (i.e. in 2020) earliest and latest at around 30 

years from now (i.e. around 2048), while the other stakeholders estimated that the earliest 

moment at which this penetration rate could be achieved would be around 2023 (i.e. 

following the ACEA roadmap8) and latest around 2038. 

The most important prerequisites for Truck Platooning, mentioned by truck drivers, are that 

1) platooning truck drivers are kept alert enough to be able to overrule the platooning systems 

when necessary, 2) other road users can easily recognize a truck platoon and can anticipate 

                                                      

8 Source: https://www.acea.be/publications/article/infographic-eu-roadmap-for-truck-platooning 

https://www.acea.be/publications/article/infographic-eu-roadmap-for-truck-platooning
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accordingly on it, 3) logistic services providers should have been made eager to invest, 4) the 

infrastructure is prepared, 5) truck drivers (from different organizations) are willing to 

cooperate and 6) adequate testing is required prior to the implementation. 

An overlap between the expressed prerequisites existed among truck drivers and the other 

stakeholders, since the other stakeholders also identified that recognizability of a platoon, 

the willingness to invest, infrastructural adaptations and adequate testing all serve as 

prerequisites for the Truck Platooning implementation process. Further, the other 

stakeholders mentioned that 1) the platooning systems must be extremely safe, 2) it must be 

identified for which categories of road transport Truck Platooning is feasible, 3) it should be a 

cross-border and multi-brand initiative and 4) truck drivers should be incorporated in the 

development and implementation processes of Truck Platooning. Finally, the other 

stakeholder groups identified several areas of uncertainty that must be clarified as a 

prerequisite for a successful implementation process. These uncertainties lie within the 

realms of 1) legislation, 2) accountability, 3) exemptions, 4) societal acceptance and 5) multi-

stakeholder cooperation. 

The implementation process of Truck Platooning can be sped up 1) if legislation, mainly about 

driving and resting times, is adapted, 2) when (monetary) incentives for logistic services 

providers are offered, 3) if several parties simply start driving with the first platoons and 4) 

when a bottom-up perspective will be applied by creating enthusiasm for Truck Platooning 

among truck drivers. On the other hand, factors that could slow down Truck Platooning are 

that 1) other road users are inadequately informed about how they should interact with truck 

platoons, 2) safety levels (including cyber-security) of the platooning systems cannot be 

guaranteed, 3) truck drivers cannot be motivated to adopt Truck Platooning or 4) cannot be 

motivated to cooperate with other truck drivers and organizations (i.e. competitors). 

Furthermore, failing to achieve cooperation on an international (i.e. the EU) level can, 

according to some respondents, completely block the Truck Platooning implementation 

process, just as can happen when other innovative concepts turn out to having more 

advantages than Truck Platooning and thus surpass it.  

In order to prepare truck drivers, both current and new truck drivers, for Truck Platooning, 

several adaptations have to be realized in the truck drivers’ educational programs. Although 

Truck Platooning seems difficult to incorporate in the driving schools’ educational programs, 

specific lessons can be devoted to the principles of Truck Platooning in the vocational truck 

driver’s educational programs. To ensure that all truck drivers have at least basic knowledge 

about Truck Platooning, which is considered as a strict requirement by most stakeholder 

groups, it might be best if Truck Platooning is incorporated in the Code95 structure as a non-

voluntary component. Because the Code95 serves both as a prerequisite for obtaining the 

truck driver’s license and as the refreshment course program for which 35 hours of 

refreshment courses must be followed every 5 years, it can be ensured that all truck drivers 

are sufficiently familiar with Truck Platooning. An educational component that can and 

should, according to most respondents, be incorporated in the practical driving lessons at the 

driving schools is experiencing the ADAS and platooning-specific systems. This underlines 

Kessel & Wickens’ (1982) conclusion that hands-on experience is a prerequisite for a 
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successful implementation of an automated system. Obviously, to let student truck drivers 

experience Truck Platooning during the driving lessons, driving schools need to renew their 

truck fleets, which they probably will do in a couple of years anyway.  

Also, the idea was pronounced, by multiple respondents, to design separate educational 

programs for 1) leading truck drivers, 2) following truck drivers and 3) truck drivers who will 

not engage in platooning activities. This, however, conflicts with the perspective of the 

majority of the respondents, who indicated that all truck drivers should become capable to 

platoon in order to preserve the flexibility that is generally conceived as extremely important 

in logistics.  

During the driving exam, the examiner should direct more attention to the truck driver’s 

traffic insight and the professional communication with other road users. Some respondents 

expressed that the truck driver should be the most professional person on the road by being 

able to anticipate on, and to solve, other road users’ mistakes or anti-social driving behaviors. 

It was suggested to extend the duration of such a driving exam to be able to assess more 

traffic situations and perhaps even to enable connecting to a platoon in practice, so that the 

student can demonstrate that (s)he can properly interact with a platoon. If connecting to a 

platoon is not feasible in practice, a back-up suggestion was provided, which is to let students 

platoon fictively in a truck simulator. Another suggestion was to let the students during a 

driving exam drive a truck owned by the CBR instead of one owned by the driving school. In 

this truck, then, a system can be built in which the examiner can trigger specific events, for 

example a sudden disconnection from a platoon, in order to assess the student’s reaction and 

problem-solving skills.  

Most respondents think that the current interval of 35 hours per 5 years is suitable for the 

Code95 refreshment program. One respondent argued that more refreshment courses are 

needed due to the increased number of systems a truck driver will have to work with, while 

several others stated that less refreshment courses, or none at all, are necessary. This latter 

group argued that the Code95 should be changed into either a program in which the courses 

cannot be chosen voluntarily, but that they are selected for the truck driver so that they fit 

his actual job tasks, or that the truck driver (or his/her employer) should enroll for a 

refreshment course or online toolbox in the event that the truck driver’s job is expected to 

change. Moreover, a specific Truck Platooning course should be introduced into the Code95 

program. An interesting idea that was raised by a respondent is that real data of the truck 

driver’s driving behavior could be downloaded and discussed in-depth during the Code95 

courses in order to increase the consciousness of the truck driver’s driving behavior and how 

this behavior must be changed to successfully participate in platooning activities.  

6.3. Truck Platooning consequences directly affecting the truck driver’s occupation 

Even though truck drivers are currently already frequently mimicking Truck Platooning by 

driving at short following distances from their predecessors, the fact that automation systems 

will take over several aspects of truck drivers’ jobs at specific route sections (i.e. highways in 

the short term and perhaps even on rural roads in the medium to long term) will lead to 

significant changes within these jobs. Although truck drivers do not fear the loss of their jobs 
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in the short term, they are afraid that their jobs will become less interesting. Another 

interesting finding is that truck drivers themselves compared their future jobs, and thereby 

(either implicitly or explicitly) expressed the fear of becoming merely a process operator, with 

that of a train driver, while most other stakeholders compared the truck drivers’ job with that 

of a pilot, which is generally a more prestigious and appreciated job than that of a train driver. 

With regard to Truck Platooning’s consequences for the truck drivers’ occupation, truck 

drivers indicated that the proportion between manual and automated driving will change. 

Most truck drivers therefore expect that the mental workload will decline unless their job 

package will be heavily extended. The truck drivers generally expect that their job will shift 

from a pure operational job to a more analytical (i.e. monitoring) one, leading to higher 

requirements and consequently to an improved image of the job. Even though they are all 

confident that most truck drivers would be able to adapt to the new working situation 

eventually, their opinions differ in whether they would appreciate the old or new working 

situation better. Moreover, all truck drivers expressed negative feelings about the short 

following distances implied by Truck Platooning.  

Among the other stakeholders, some respondents expect little or no changes in the job 

contents of the truck drivers, while others foresee an upgrade of the job by situations like 

truck sharing, standardized routes and schedules, the responsibility of the truck driver to 

program and monitor the platooning systems, and perhaps even a classification structure of 

the truck driver’s job. In such a classification structure, distinctions between a ‘leading’, a 

‘following’ and a ‘non-platooning’ truck driver can be made, who then would have different 

capabilities and responsibilities. Although most respondents agreed that mental workloads 

would increase for leading truck drivers (e.g. by the increased responsibilities), opinions 

differed on whether this will also be the case for following truck drivers (e.g. by the short 

following distances). Whether the job of a platooning truck driver will be regarded as more or 

less attractive depends on the interests of the truck driver (i.e. if the truck driver is interested 

in innovative technologies, this will probably relate positively with the attractiveness of Truck 

Platooning). 

If society concludes that it is safe enough to let truck drivers execute other tasks than the 

main driving tasks while being attached in a platoon as a follower, there are several potential 

job resources (i.e. options), job demands (i.e. obligations) and specific alternative tasks that 

can be identified for the truck drivers. Firstly, the options mainly consist out of the 

enhancement of the attractiveness of the job by the additional tasks and responsibilities, and 

the chance to relieve the truck driver from stressful conditions. The level of autonomy, 

however, is expected to decline due to Truck Platooning. Then, the obligations consist mainly 

out of the obligations to 1) be more disciplined (and therefore be more alert), 2) be more 

communicative with other stakeholders in the logistics chain, 3) drive specific, perhaps non-

preferred, routes and 4) cooperate with other logistic services providers’ truck drivers in order 

to efficiently form platoons.  

An interesting finding is that, even though the logistic services providers can strongly benefit 

from a situation in which truck drivers could perform alternative job tasks while driving in a 

platoon as a follower, 3 out of the 5 logistic services providers indicated that they think that 
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this is impossible in practice or that they do not want the truck drivers to do other things 

besides the main driving (or monitoring) tasks. However, if it is practically feasible for the 

following truck driver to execute alternative tasks while platooning, then these tasks could be 

1) performing administrative tasks, 2) communicating with other stakeholders of the logistics 

chain, 3) resting, 4) performing planning tasks, 5) following (online) courses, 6) performing 

telemarketing activities, 7) cleaning the truck’s cabin or 8) working for another employer by 

the means of flexible working. Concerning resting in the cabin, some respondents expressed 

their expectations that a debate will arise about whether this should be seen as working time, 

as pause time, or as something in between. Also, it has been mentioned several times that 

many of those tasks are infeasible as alternative tasks due to the deadlines attached to them 

(i.e. a platooning truck driver never knows beforehand how much time (s)he will be actually 

platooning and therefore how much time can be spent on alternative tasks). 

There was unanimity among the respondents that no skills and knowledge may disappear 

from the truck drivers’ job due to the fact that in Truck Platooning, at least in the short term, 

the truck drivers should be able to manually drive and maneuver the truck at the sections 

where platooning is not feasible. At those moments, is argued, the truck drivers still require 

all skills and knowledge that current truck drivers also require. There are, however, some skills 

and types of knowledge identified that a platooning truck driver should possess or should 

develop even further than a current truck driver has. Obviously, the platooning truck drivers 

need to have the skills and knowledge to work with the platooning systems and, if deemed 

acceptable, to execute the alternative tasks identified earlier. They should possess knowledge 

of these systems so that they are able to program the systems’ input parameters and to attach 

to or disconnect from a platoon. The leading truck drivers should improve on anticipation 

skills due to the extended length of the combination of vehicles that are being operated. 

Other skills that have to improve, but not exclusively for leading truck drivers, are 1) 

communication skills, 2) the ability to quickly switch between passive and active driving, 3) 

coordinating the alternative tasks, 4) being resistant to stress and 5) having traffic insight. 

Additional types of required knowledge are that a platooning truck driver knows how to 1) 

properly monitor and interpret the platooning systems, 2) resolve issues in the platooning 

systems, 3) comply with (inter-)national platooning legislation. 

Truck drivers’ occupational mindsets vary due to the variation in the characteristics of these 

persons. Nevertheless, a set of ideal occupational mindsets for platooning truck drivers has 

been identified. Even though the professional mindset was identified as being currently ideal, 

there are some aspects that could change so that the current occupational mindsets are 

changed into the most ideal ones for platooning truck drivers. Firstly, truck drivers’ mindsets 

should become more open for innovative concepts to facilitate the acceptance process. 

Further, a platooning truck driver should get satisfaction from performing his/her job to 

transport his/her truck as efficiently as possible (i.e. gamification of the job). Also, his/her 

occupational mindsets should be more focused on 1) customers, 2) cooperation with 

competitors and colleagues and 3) being conscious about the dimensions of the platoon-

combination and about the cargo that (s)he transports. Finally, the platooning truck driver 

should have a mindset in which (s)he can adequately trust the systems, which is unanimously 
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determined to be the hardest mindset to obtain, thereby relieving him/her from stressful 

factors. 

The competence profile document for truck drivers (Sectorkamer mobiliteit, transport, 

logistiek en maritiem, 2017), constructed by STL, indicates several additional types of skills, 

knowledge and occupational mindsets that a truck driver should possess when compared to 

the respondents’ answers (e.g. attaching and detaching a trailer to or from a truck, but also 

what strategies the truck driver can employ to prevent cargo theft). This could indicate that 

the respondents either take some of those skills, knowledge and occupational mindsets for 

granted and/or that they forgot to mention them. 

To answer the main research question (“How will the implementation of Truck Platooning 

influence the profession of truck drivers?”), it can be concluded that most stakeholders think 

that Truck Platooning will strongly redefine logistics as we currently know it in numerous ways 

described in this chapter and that thereby the job of a truck driver will also change 

significantly. The number of skills and types of knowledge are expected to increase, while no 

skills or knowledge will become obsolete. Also, several of the current skills and types of 

knowledge will become more important. In addition, some of the occupational mindsets of 

current truck drivers will become more important and several new occupational mindsets 

have been identified. Although some occupational mindsets are expected to disappear in the 

future, it is unlikely that this is the result of Truck Platooning. Finally, there are still some 

uncertainties about when and about the exact ways in which Truck Platooning will influence 

this redefinition of the field of road transportation and of the people working in it. Therefore, 

further research into the implications of Truck Platooning is required. 

The suggestions for improving this study (i.e. methodological improvements), but also 

suggestions for further research, are discussed in Paragraph 6.4. This research report 

concludes, in Paragraph 6.5., with recommendations that are specifically aimed at some of 

the stakeholder groups within this research’s scope.  

6.4. Suggestions for further research 

Two suggestions for further methodological improvements are given before discussing the 

suggestions for further research that are distilled from the results of this study.  

The sample size of each stakeholder group can be classified as relatively small (i.e. varying 

from 1 to 6 respondents per stakeholder group). Therefore, in order to strengthen the 

reliability of the results, it would be beneficial to increase the sample size in further research 

(e.g. in a replication of this study). When extending the sample of truck drivers, it is advised 

to ensure the availability of different types of truck drivers. Although the 4 truck drivers 

interviewed in this study varied significantly in the type of trucking, all of them were recently 

re-schooled into the occupation of truck driver, due to becoming obsolete in their former jobs 

or because of the wish to have more job security. Therefore, in a follow-up study, also truck 

drivers should be interviewed that have a longer job history as a truck driver, especially 

because this study’s results suggest that the older, and consequently often more experienced, 

truck drivers are likely to experience more difficulties in accepting the concept of Truck 

Platooning. 
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Further, although Baarda et al. (2005) indicate that, in cases in which idea generation is the 

main goal, group interviews are generally to be preferred over one-on-one interviews, the 

diversity in backgrounds and the geographical dispersity of the respondents in this study 

made it infeasible to arrange such group interviews in a face-to-face setting. Therefore, it is 

an opportunity for future research to replicate this study in group interview settings. 

Additional research is required in order to determine how truck drivers perceive platooning 

systems and how the user-friendliness of these systems could be enhanced, because 

conflicting results were found between this study and TNO’s research with regard to the truck 

drivers’ perceptions about the usefulness and satisfaction of platooning systems. Research 

should be devoted to finding out whether the fact that respondents in TNO’s study were more 

negative about Truck Platooning after experiencing it in a truck simulator was the result of 

inadequate information provision up-front or whether this finding was the result of some 

other factor(s). In more general terminology, future research should determine the 

relationship between information provision up-front and the attitude of truck drivers towards 

Truck Platooning after having experienced working with these systems, either in real life or in 

a truck simulator. 

Trust in the platooning systems plays an important role, since this trust is determined to be a 

prerequisite for a successful Truck Platooning implementation. A danger that respondents 

have warned for is the hazard that truck drivers will over-rely (i.e. have ‘overtrust’) on the 

platooning systems. Further research should determine how this hazardous situation can be 

prevented.  

Another interesting idea that was mentioned by a few respondents is to incorporate the 

concept of serious gaming into the truck drivers’ job, so that one can ‘play the game’ of driving 

as sustainable and smooth as possible. It remains a topic for further investigation to 

determine whether the population of truck drivers can be motivated in playing these serious 

games.  

Further, the hub-to-hub Truck Platooning scenario was mentioned more often in this study 

than the on-the-fly scenario, indicating that respondents generally perceive that scenario as 

more feasible than the on-the-fly scenario. This is opposed to what was hypothesized in 

Paragraph 1.2. based on this study’s preceding literature study (Vos, 2018a). One of the 

arguments against the hub-to-hub scenario is that precisely planning platoon formations, 

while simultaneously minimizing the amount of waiting time for individual truck drivers, is 

extremely difficult due to the high dependence on external influences. Therefore, additional 

research should be conducted that assesses the feasibility of the hub-to-hub scenario and the 

embodiment of its planning components.  

Finally, this study found that there still are some uncertainties that require clarification before 

Truck Platooning can be successfully implemented. These uncertainties are 1) the implications 

for the driving and resting times legislation, 2) issues surrounding ethical and legal 

accountability, 3) whether logistic services providers in the future still have to apply for an 

exemption for every platooning activity, 4) how society, especially other road users, will react 

to Truck Platooning and 5) if, and how, stakeholders will cooperate with each other in the 
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future, for example with regard to splitting the savings on fuel between logistic services 

providers or with regard to matching trucks from different organizations in forming platoons. 

Additional research is required to clarify these uncertainties.  

6.5. Recommendations 

This final paragraph has the aim to provide several groups of stakeholders with 

recommendations that can be formulated as the result of this study’s outcomes.  

The main recommendation of this study, directed at TLN, comes forth out of the opinion of 

the majority of the respondents and out of Kessel and Wickens’ study (1982), which is that all 

future truck drivers should be adequately prepared for Truck Platooning as a prerequisite for 

a safe implementation process. Many of the respondents wish that a course within the 

Code95 program is devoted to Truck Platooning and that this course would become 

mandatory for every truck driver of who platooning becomes part of the job. To ensure that 

all truck drivers, both new and experienced truck drivers, are familiarized with Truck 

Platooning, both a separate certificate and a refreshment course for Truck Platooning should 

be developed. This certificate should be constructed in a similar way as the certificate that is 

required for being allowed to drive a LZV combination, namely that a separate exam for Truck 

Platooning must be passed next to the exam for the general truck driving license (license C). 

When a truck driver passes this additional Truck Platooning exam, a note should be added to 

his/her driving license that indicates that this truck driver is qualified, and therefore legally 

allowed, to platoon on public roads. A high safety level can be guaranteed this way, but it is 

also beneficial for law enforcement, since it can be easily checked whether a truck driver is 

qualified to drive in a platoon or not. Furthermore, truck drivers who possess such a Truck 

Platooning certificate on their driving licenses will become more valued by employers, since 

this certificate demonstrates that the truck driver possesses some additional skills and 

knowledge in comparison with truck drivers who do not possess the certificate. This can 

improve the truck drivers’ job security, which they are often fearful about. 

The separate driving education for Truck Platooning should contain the actions of merging 

with and decoupling from a platoon, but should also assess how the student responds to 

unexpected events (e.g. system errors). Therefore, it is suggested that the examiner gets the 

possibility to trigger some events to observe how the student reacts. In order to do so, driving 

schools should ensure that every student learns to work with platooning systems, while the 

driving exam will take place in a truck owned by the CBR, instead of using a truck owned by 

the driving schools, in which the equipment is installed so that the events mentioned above 

can be triggered. When this suggestion turns out to be practically infeasible, assessing the 

students’ reactions in a truck simulator could serve as a feasible alternative. 

Recently, the Code95 structure has been changed so that several categories are constructed 

that truck drivers must complete within 5 years (conversation C. Blom, TLN, 01-08-2018). It is 

highly recommended for the CBR that, for all truck drivers who possess a Truck Platooning 

certificate, the course about Truck Platooning is made such a mandatory component within 

the Code95 program so that it can be ensured that the skills and knowledge required for Truck 

Platooning are updated frequently.  
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Furthermore, a specific recommendation for STL is to adapt their job profile document (i.e. 

BCP; Beroeps Competentie Profiel) (Sectorkamer mobiliteit, transport, logistiek en maritiem, 

2017) so that the changes in the required skills and knowledge, as proposed by this study and 

visualized in Figure 10 in Paragraph 5.5., are incorporated. By doing this, a more complete job 

profile for the future truck driver, who will be confronted with Truck Platooning, can be 

composed.  

Further, a recommendation aimed at the (inter-)national legislative organizations (e.g. the 

ministry of I&W) is that monetary incentives should be made available for logistic services 

providers that fulfill the ‘early adopter’ role by investing vast amounts of money into replacing 

their contemporary fleet by trucks that are capable of platooning. This can help to speed up 

the Truck Platooning implementation process, because this study found that the 

implementation process can be sped up if some logistic services providers create momentum 

for platooning by simply starting to platoon. Therefore, it would be preferable that the big 

logistic services providers start making these investments in the short term, so that 

consequently other, smaller, logistic services providers can also invest in Truck Platooning and 

then can immediately start engaging in platooning activities with the big logistic services 

providers. When these partnerships have been established, all parties can benefit from Truck 

Platooning’s advantages.  

Also, legislation should be adapted so that logistic services providers participating in 

platooning activities can also benefit from the grants that are currently only provided to 

owners of low-emission trucks. It is, however, difficult to measure the exact emissions of a 

platoon because platoons by definition consist out of multiple vehicles with differing emission 

levels. Nevertheless, a method should be developed to measure the proportion of time that 

a truck is engaging in platooning activities and how this could be translated into (the height 

of) low-emission grants.  

Furthermore, it is recommended for the ministry of I&W to put effort into the further 

acceleration of getting clarity about the driving and resting legislation in Truck Platooning.  

For Rijkswaterstaat and the ministry of I&W, as the overarching entity of Rijkswaterstaat, it is 

recommended to seriously consider constructing separate Truck Platooning highway lanes, at 

least at the most frequently used transport corridors (e.g. A15, A16 and A58). The main reason 

for doing so comes forth out of the positive safety consequences, anticipated by most of this 

study’s respondents, of constructing these separate lanes. By letting platoons drive separated 

from other traffic, most dangerous situations can be evaded, since it is argued that most 

unsafe situations are the result of mixing platooning vehicles with manually driven vehicles.  

Respondents frequently stressed the difficulties in the interaction between platooning trucks 

and other road users and that it is extremely important that all road users are aware of the 

existence of truck platoons. Moreover, all those road users should know how to interact with 

these platoons and how to anticipate on their movements. It is recommended that a suitable 

way is sought by which all road users can be properly educated about truck platoons. 

Since it was frequently determined that the fact that logistic services providers must apply for 

an exemption at the RDW for every platooning activity can serve as an inhibiting factor for 
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the Truck Platooning implementation process, the RDW is recommended to facilitate (i.e. 

speed up) this application process. Moreover, although preferred less because the controlling 

possibilities regarding safety will thereby decline, it could also be a possibility to totally cancel 

out this requirement, so that platooning activities can take place without requiring 

exemptions.  

Because it was indicated several times that Truck Platooning systems do not work properly in 

specific traffic situations, the truck manufacturers are recommended to keep identifying 

these problematic situations and to keep searching for solutions to these deficits. Thereby, 

the error rate of the platooning systems can decline, which can lead to a faster adoption rate 

of Truck Platooning technology.  

Finally, it is recommended to all involved stakeholders that testing initiatives should be 

initiated until Truck Platooning is a common phenomenon in traffic. Truck drivers should be 

incorporated as much as possible in these tests to distill as much information as possible 

about how Truck Platooning can be successfully implemented, while minimizing the negative 

consequences for those truck drivers. In order to let truck drivers perceive Truck Platooning 

as a positive development, which is a requirement for a smooth implementation process, 

enthusiasm should be created from the bottom up. One of the factors that can facilitate the 

creation of enthusiasm is to actively approach truck drivers to voice their opinions about their 

experiences. Moreover, truck drivers, but also many other stakeholders, often indicated that 

truck drivers would probably not feel at ease when driving at the very short following 

distances that the developers of the Truck Platooning concept are aiming at (i.e. 0.3 seconds). 

Also, it was frequently argued that driving at shorter following distances than one is used to 

requires a familiarization process. Therefore, it is recommended that truck drivers who start 

driving in platoons are asked to gradually decrease the following distance at the moment that 

they feel safe enough for doing so. Thereby, they can get familiarized to Truck Platooning at 

their own pace and they feel that their opinions and feelings are seriously being taken into 

account, which will lead to a smoother implementation process due to heightened 

enthusiasm about Truck Platooning among truck drivers. 

  



91 
 

7. References 

Aken, J., Berends, H., & Bij, H. (2012). Problem solving in organizations: A methodological handbook for 

business and management students (2nd edition ed.). Cambridge: Cambridge University Press. 
Alwin, D. F. (1992). Information transmission in the survey interview: number of response categories and the 

reliability of attitude measurement. Sociological methodology, 22, 83-118. 

Baarda, D. B., de Goede, M. P., & Teunissen, J. (2005). Basisboek Kwalitatief onderzoek: handleiding voor het 

opzetten en uitvoeren van kwalitatief onderzoek. Groningen/Houten: Wolters-Noordhoff. 

Bainbridge, L. (1983). Ironies of automation. Automatica, 19(6), 775-779. 

Blumberg, B., Cooper, D., & Schindler, P. (2014). Business Research Methods (Fourth edition. ed.). Berkshire: 

McGraw-Hill Education. 

Boeije, H. (2008). Analyseren in kwalitatief onderzoek: denken en doen. Boom onderwijs. 

Bridge, R. G., Reeder, L. G., Kanouse, D., Kinder, D. R., Tong Nagy, V., & Judd, C. M. (1977). Interviewing 

changes attitudes - sometimes. The Public Opinion Quarterly, 41(1), 56-64. 

Cantor, D. E., Corsi, T. M., Grimm, C. M., & Özpolat, K. (2010). A driver focused truck crash prediction model. 

Transportation Research Part E, 683-692. 

Chang, L., Chu, H., Lin, D., & Lui, P. (2012). Analysis of freeway accident frequency using multivariate adaptive 

regression splines. Procedia Engineering, 45, 824-829. 

Charlton, S., & Bastin, G. (2000). Survey of New Zealand truck driver fatigue and fitness for duty. 4th 

International Conference on Fatigue and Transportation. Fremantle. 

Dolgov, D., Schultz, A., Egnor, D. T., & Urmson, C. (2016). California, US Patent No. US 9,342,074 B2. 

Retrieved February 24, 2018, from 

https://patentimages.storage.googleapis.com/2f/22/1b/539e14232ae3e1/US9342074.pdf 

Emans, B. (2002). Interviewen: Theorie, techniek en training. Groningen/Houten: Wolters-Noordhoff bv. 

Endsley, M. R. (1993). Situation awareness and workload: Flip sides of the same coin. In R. S. Jensen, & D. 

Neumeister, Proceedings of the Seventh International Symposium on Aviation Psychology (pp. 906-911). 

Columbus, OH: Ohio State University, Department of Aviation. 

Endsley, M. R. (1995). A Taxonomy of Situation Awareness Errors. In R. Fuller, N. Johnston, & N. McDonald, 

Human Factors in Aviation Operations (pp. 287-292). Aldershot, England: Ashgate Publishing. 

Endsley, M. R., & Kaber, D. B. (1999). Level of automation effects on performance, situation awareness and 

workload in a dynamic control task. Ergonomics, 42(3), 462-492. 

Endsley, M. R., & Kiris, E. O. (1995). The Out-of-the-Loop Performance Problem and Level of Control in 

Automation. Human Factors, 37(2), 381-394. 

Garfinkel, S. (2017, August 22). Hackers Are the Real Obstacle for Self-Driving Vehicles. Retrieved February 21, 

2018, from MIT Technology Review: https://www.technologyreview.com/s/608618/hackers-are-the-

real-obstacle-for-self-driving-vehicles/ 

Gilljam, M., & Granberg, D. (1993). Should we take don't know for an answer? Public Opinion Quarterly, 57(3), 

348-357. 

Goodall, N. (2014). Ethical Decision Making During Automated Vehicle Crashes. Transportation Research 

Record: Journal of the Transportation Research Board, 2424, 58-65. 

Hallé, S., & Chaib-draa, B. (2004). Collaborative driving system using teamwork for platoon formations. 

Proceedings of AAMAS-04 Workshop on Agents in Traffic and Transportation.  

Hancock, P. A., & Parasuraman, R. (1992). Human Factors and Safety in the Design of Intelligent Vehicle-

Highway Systems (IVHS). Journal of Safety Research, 23, 181-198. 

Hobert, L. H. (2012, January 20). A Study on Platoon Formations and Reliable Communication in Vehicle 

Platoons. Enschede: University of Twente. 

Hoedemaeker, M. (2018, February 2). Multi-brand truck platooning will become a reality in Europe thanks to the 

EU co-funded ENSEMBLE project. Retrieved April 27, 2018, from https://www.TNO.nl: 

https://www.tno.nl/en/about-tno/news/2018/2/multi-brand-truck-platooning-will-become-a-reality-in-

europe-thanks-to-the-eu-co-funded-ensemble-project/ 

Hoeger, R., Amditis, A., Kunert, M., Hoess, A., Flemish, F., Krueger, H., . . . Beutner, A. (2008). Highly 

Automated Vehicles for Intelligent Transport: HAVEit Approach. ITS World Congress. NY, USA. 



92 
 

Hoyes, T. W., Stanton, N. A., & Taylor, R. G. (1996). Risk Homeostasis Theory: A Study of Intrinsic 

Compensation. Safety Science, 22(1-3), 77-86. 

Ioannou. (1997). Automated Highway Systems. New York: Plenum Press. 

Janssen, R. (2017, November 9). Truck Platooning NL. Retrieved April 24, 2018, from Dutch Mobility 

Innovations: https://dutchmobilityinnovations.com/spaces/1088/truck-platooning-

nl/articles/deployment/13434/tinder-voor-trucks-platoon-matching-geen-eitje 

Kahn, R. L., & Cannell, C. E. (1957). The dynamics of interviewing. New York: Wiley. 

Kessel, C. J., & Wickens, C. D. (1982). The transfer of failure-detection skills between monitoring and controlling 

dynamic systems. Human Factors, 24(1), 49-60. 

Lin, P. (2016). Why ethics matter for autonomous cars. In Autonomous Driving (pp. 69-85). Springer Berlin 

Heidelberg. 

Marsden, P. (1991). The Analysis and Allocation of Function: a review of recent literature. Wigan: Human 

Reliability Associates. 

Merat, N., & Jamson, H. A. (2009). How Do Drivers Behave in a Highly Automated Car? Fifth International 

Driving Symposium on Human Factors in Driver Assessment, Training and Vehicle Design.  

Millewski, A. E., & Lewis, S. (1999). When People Delegate. Murray Hill, NJ: AT&T Laboratories. 

Moray, N., Inagaki, T., & Itoh, M. (2000). Adaptive automation, trust and self-confidence in fault management 

of time-critical tasks. Journal of Experimental Psychology: Applied, 6(1), 44-58. 

Nyholm, S., & Smids, J. (2016). The Ethics of Accident-Algorithms for Self-Driving Cars: an Applied Trolley 

Problem? Ethical Theory and Moral Practice, 19(5), 1275-1289. 

Oeij, P. R., van der Torre, W., van de Ven, H. A., Sanders, J. M., & van der Zee, F. A. (2017). 

Functieprofielenmethodiek om het effect van technologie op werk in kaart te brengen. Over Werk, 26-

32. 

Ostrander, S. A. (1993). Surely you're not in this just to be helpful. Access, Rapport and Interviews in Three 

Studies of Elites. Journal of Contemporary Ethnography, 22(1), 7-27. 

Parasuraman, R., & Riley, V. A. (1997). Humans and automation: Use, misuse, disuse, abuse. Human Factors, 

39(2), 230-253. 

Parasuraman, R., Molloy, R., & Singh, I. L. (1993). Performance consequences of automation-induced 

'complacency'. International Journal of Aviation Psychology, 3(1), 1-23. 

Parasuraman, R., Sheridan, T. B., & Wickens, C. D. (2000). A model for types and levels of human interaction 

with automation. IEEE Transactions on Systems, Man, and Cybernetics – Part A: Systems and Humans, 

30, 286-297. 

Patton, M. Q. (1980). Qualitatve evaluation and research methods. Newbury Park / London / New Delhi: Sage. 

Reese, H. (2016, November 1). Updated: Autonomous driving levels 0 to 5: Understanding the differences. 

Retrieved February 15, 2018, from TechRepublic: https://www.techrepublic.com/article/autonomous-

driving-levels-0-to-5-understanding-the-differences/ 

Rose, A. M. (1989). Acquisition and retention skills. In G. McMillan, Application of Human Performance Models 

to System Design. New York: Plenum. 

Save, L., & Feuerberg, B. (2012). Designing human-automation interaction: a new level of automation taxonomy. 

Proc. Human Factors Systems and Technology. 

Schaeffer, N. C., & Charng, H. W. (1991). Two experiments in simplifying response categories: intensity ratings 

and behavioral frequencies. Sociological perspectives, 34(2), 165-182. 

Scheuch, E. K. (1973). Das Interview in der Sozial Forschung. In R. König, Handbuch der empirischen Sozial 

Forschung, Band 2: Grundlegende Methoden und Techniken, Erster Teil (pp. 66-190). Stuttgart: 

Ferdinand Enke Verlag. 

Sectorkamer mobiliteit, transport, logistiek en maritiem. (2017, 08 01). Kwalificatiedossier MBO 

Goederenvervoer. Retrieved 23 07, 2018, from STLwerkt.nl: 

https://www.stlwerkt.nl/Media/media/Corporate/Nieuws/Kwalificatiedossier-mbo-

Goederenvervoer.pdf 

Segers, J. (1999). Methoden voor de maatschappijwetenschappen. Assen: Van Gorcum & Comp. B.V. 

Sheridan, T. B., & Verplank, W. L. (1978). Human and computer control of undersea teleoperators. 

Massachusetts Institute of Technology, Man-Machine Systems Laboratory, Department of Mechanical 

Engineering, Cambridge, Massachusetts. 



93 
 

Singleton, W. T. (1989). The mind at work: psychological ergonomics. New York: Cambridge University Press. 

Stanton, N. A., & Marsden, P. (1996). From Fly-By-Wire to Drive-By-Wire: Safety Implications of Automation 

in Vehicles. Safety Science, 24(1), 35-49. 

Stoohs, R. A., Guilleminault, C., Itoli, A., & Dement, W. C. (1994). Traffic accidents in commercial long-haul 

truck drivers: the influence of sleep-disordered breathing and obesity. Sleep, 17(7), 619-623. 

Sudman, S., & Bradburn, N. M. (1974). Response effects in surveys, a review and synthesis. Chicago: Aldine 

Publishing Company. 

Sudman, S., & Bradburn, N. M. (1983). Asking Questions. San Francisco, Washington, London: Jossey-Bass 

Publishers. 

Swanborn, P. G. (1987). Methoden van sociaal-wetenschappelijk onderzoek. Assen: Boom. 

Treat, J. R., Tumbas, N. S., McDonald, S. T., Shinar, D., Hume, R. D., Mayer, R. E., . . . Castellan, N. J. (1979). 

Tri-level study of the causes of traffic accidents: final report. Bloomington, Indiana: Institute For 

Research in Public Safety. 

Vaas, S., Dhondt, S., Peeters, M. H., & Middendorp, J. (1995). Vernieuwde WEBA methode. De WEBA-analyse, 

handleiding. Alphen aan den Rijn: Samsom Bedrijfsinformatie. 

van Loon, R. J., & Martens, M. H. (2015). Automated Driving and its Effect on the Safety Ecosystem: How do 

Compatibility Issues Affect the Transition Period? Procedia Manufacturing, 3, 3280-3285. 

Vennix, J. A. (2012). Theorie en Praktijk van Empirisch Onderzoek. Harlow, GB: Pearson Education Limited. 

Vicente, K. J., & Rasmussen, J. (1992). Ecological interface design: Theoretical foundations. IEEE, Transactions 

on Systems, Man, and Cybernatics, 22(4), 589-606. 

Vos, J. H. (2018a). Literature study Master thesis: Exploring the job profile for future platoon truck drivers. 

University of Technology Eindhoven, Eindhoven. 

Vos, J. H. (2018b). Research proposal Master thesis: Exploring the job profile for future platoon truck drivers. 

University of Technology Eindhoven, Eindhoven. 

Webster, E., Toland, C., & McLoughlin, H. B. (1990). Task analysis for GIDS situations. Research Report 

DRIVE/GIDS-DIA. University College Dublin, Department of Computer Science, Dublin, Eire. 

Wiener, E. L. (1988). Cockpit automation. In E. L. Wiener, & D. C. Nagel, Human Factors in Aviation (pp. 433-

461). New York: Academic Press. 

Wilde, G. J. (1988). Risk homeostasis theory and traffic accidents: propositions, deductions and discussion of 

dissension in recent reactions. Ergonomics, 31(4), 441-468. 

Wilde, G. J. (1989). Accident Countermeasures and Behavioural Compensation: The Position of Risk 

Homeostasis Theory. Journal of Occupational Accidents, 10, 267-292. 

Wilde, G. J. (1998). Risk homeostasis theory: an overview. Injury Prevention, 4, 89-91. 

Willemsen, D. M., Heuting, T. M., Joosten, B., Uittenbogaard, J., & Martens, M. H. (2017). Adaptive Virtual Tow 

Bar, research results 2016. Soesterberg: TNO. 

Willemsen, D., Stuiver, A., & Hogema, J. (2014). Transition of Control: Automation Giving Back Control to the 

Driver. Advanced in Human Factors and Ergonomics, (pp. 451-459). 

Woods, D. D., Johannesen, L. J., Cook, R. I., & Sarter, N. B. (1994). Behind human error: Cognitive systems, 

computers and hindsight.  

Yin, R. K. (1989). Case study research: design and methods. London: Sage. 

 

 

  



94 
 

8. Appendixes 

8.1. Appendix 1 – Example of visual representation job profile according to FPM 

 

Figure 11 – Example of a job profile for truck drivers according to FMP9 

                                                      

9 Source, Oeij et al., 2017, p. 29 
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8.2. Appendix 2 – The Level of Autonomy Taxonomy (LOAT)10 

 

                                                      

10 Source: Save & Feuerberg, 2012, pp. 48-50 
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8.3. Appendix 3 – Interviewing scheme truck drivers 

Introduction 

Dear participant, 

First of all I would like to thank you for participating in this study into the implications of Truck 

Platooning on the job of truck drivers, conducted in cooperation with Transport en Logistiek 

Nederland (TLN) and the Technical University of Eindhoven (TU/e). By participating in this 

study you are contributing to accomplishment of both the practical and scientific goals of this 

study. This study aims to provide the logistics sector with accurate prospects on how to 

anticipate on the implementation of Truck Platooning, while simultaneously aiming to enrich 

the literature available on Truck Platooning implications. Since the questions will mainly ask 

you to express your opinions and behaviors, there are no right or wrong answers. Further, 

your responses will be analyzed anonymously and therefore the answers that you give cannot 

be traced back to you. This interview will approximately take between 45 minutes and 1 hour. 

Hereby I would like to ask for permission to make an audio recording of this interview, so that 

your answers can be processed more easily. The audio recording will only be accessible to me, 

as the primary researcher, and after an analysis of the responses has taken place, this audio 

recording will be deleted. 

 

Perception about Truck Platooning 

1.1.  Are you familiar with the concept of Truck Platooning? 

 □ If yes, continue to question 1.2. 

 □ If no, explain what Truck Platooning is before proceeding to question 1.3. 

 

1.2.  Could you please describe what Truck Platooning is according to you? 

If the answer is clearly not aligned with what is being meant with Truck Platooning in this 

study, explain what Truck Platooning is before proceeding to question 1.3. 

 

Explanation Truck Platooning: 

Truck Platooning is defined as the act of, figuratively spoken, coupling a multitude of trucks 

together in a convoy of which only the first truck has to be driven manually and in which the 

following trucks are ‘attached’ to each other and respond to the leading truck and other 

external factors (i.e. other motorists) by using Vehicle-to-vehicle communication (V2V) 

systems (i.e. Wi-Fi), a Global Positioning System (GPS), radars and cameras. 
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1.3. How many years from now do you think that Truck Platooning will be implemented in 

the Netherlands to such an extent that at least 25% of the trucks will be platooning regularly, 

say once per day? 

 

1.4. What influences do you expect Truck Platooning to have on traffic safety? 

 

1.5.  Are you familiar with the concept of Advanced Driving-Aid Systems (ADAS)? 

□ If yes, continue to question 1.6. 

□ If no, explain what ADAS are before proceeding to question 1.7. 

Explanation Advanced Driving-Aid Systems (ADAS): 

ADAS is a collective name for systems that can aid the driver while driving. Examples of 

systems that are prerequisites for Truck Platooning are (Cooperative) (Adaptive) Cruise 

Control (CACC), brake assist, a lane keeping system, a lane changing system, an Automated 

Highway System (AHS) or an Intelligent Vehicle Highway System (IVHS) and wireless vehicle 

communication systems (i.e. such as Wi-Fi). 

 

1.6. Could you please describe what Advanced Driving-Aid Systems are according to you? 

If the answer is clearly not aligned with what is being meant with ADAS in this study, explain 

what ADAS are before proceeding to question 1.7. 

 

1.7. Which ADAS are installed on the truck that you drive most of the time? 

 □ (Connected) (Adaptive) Cruise Control; 

 □ Brake assist; 

 □ Lane keeping assist; 

 □ Lane changing assist; 

 □ Automated Highway System (AHS); 

 □ Intelligent Vehicle Highway System (IVHS); 

 □ Wireless communication systems; 

 □ Other, namely:…………………………  
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1.8. How frequently do you use ADAS while driving your truck? 

If the answer is insufficient to answer to select the appropriate answer category, ask as a 

follow-up question: 

 “Can you give some examples of typical driving situations in which you use ADAS?” 

Note which answer category is most applicable to respondent’s answer: 

 □ Never; 

 □ Rarely (i.e. approximately once per month); 

 □ Sometimes (i.e. once per week); 

 □ Often (i.e. at least every day); 

 □ As often as possible (i.e. if traffic situations permit). 

 

If the answer is not ‘never’, ask: “Which ADAS systems do you use frequently, that is every 

working day at least once, in practice?” 

 □ (Connected) (Adaptive) Cruise Control; 

 □ Brake assist; 

 □ Lane keeping assist; 

 □ Lane changing assist; 

 □ Automated Highway System (AHS); 

 □ Intelligent Vehicle Highway System (IVHS); 

 □ Wireless communication systems; 

 □ Other, namely:………………………… 

 

1.9.  Can you tell me how safe you think you would feel in a truck that highly relies on ADAS 

in order to drive autonomously? 

Note which answer category is most applicable to respondent’s answer: 

 □ No trust; 

 □ Little trust; 

 □ Neutral; 

 □ Quite some trust; 

 □ Complete trust. 
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Note: if answer is unclear, ask follow-up question: “Can you give me some more insight in why 

you do have (not) these trust issues?” 

If nothing is mentioned about the inter-truck distance of 0.3 seconds, ask the follow-up 

question: “And how do you think you would feel when driving a truck with an inter-truck 

distance as little as 0.3 seconds?” 

 

1.10.  What is your opinion on Advanced Driving-Aid Systems (ADAS) in a truck? 

Note which answer category is most applicable to respondent’s answer: 

 □ Extremely negative; 

 □ Rather negative; 

 □ Neutral; 

 □ Rather positive; 

 □ Extremely positive. 

 

1.11.  What potential consequences do you think that Truck Platooning could have on the 

contents of your job? 

With contents of the job the truck driver’s job package is meant.  

Note: if answer does not contain any indications about (mental) workload and situational 

awareness, ask follow-up questions.  

Examples for follow-up questions: 

Mental workload: “How do you think that Truck Platooning will influence the mental workload 

you will be experiencing while driving a platooning truck?” 

Situational awareness: “How do you think that Truck Platooning will influence the way in 

which you are aware of what happens around you on the road?” 

 

1.12.  What is your opinion about the potential consequences that Truck Platooning could 

have on your job security? 

 

Facilitating factors 

2.1.  Can you describe some factors of which you think that they can result in situations in 

which the implementation process of Truck Platooning is sped up or facilitated? 

In case of an unsatisfactory response (i.e. when nothing about human factors is told), ask for 

clarifications or for more examples. 
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Impeding factors 

3.1.  Can you describe some factors of which you think that they can result in situations in 

which the implementation process of Truck Platooning is slowed down? 

In case of an unsatisfactory response (i.e. when nothing about human factors is told), ask for 

clarifications or for more examples. 

 

3.2.  Can you describe some factors of which you think that they can result in situations in 

which the implementation process of Truck Platooning is blocked? 

In case of an unsatisfactory response (i.e. when nothing about human factors is told), ask for 

clarifications or for more examples. 

 

Implications for job resources 

“For the following two questions, please assume that your employer has adopted Truck 

Platooning and requires you to start driving in a truck that is capable to platoon.” 

4.1.  What extra options do you expect to get in your job when you will have to start driving 

a truck capable of platooning? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

Implications for job demands 

5.1.  What extra tasks do you expect to get in your job when you will have to start driving a 

truck capable of platooning? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

Options for alternative job tasks 

“For the following question, please think of the situation in which you are the driver of a 

truck that is currently engaged in a platoon as a follower. This implies that you currently 

do not have to operate the truck manually, but you have to be able to regain control of 

the truck within several seconds in case of a system error that is causing a dangerous 

situation.” 

6.1. Can you think of examples of activities you could be doing while platooning in such a 

situation? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 
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Required skillsets 

“The upcoming questions are about the skills, knowledge and occupational mindsets 

that a typical truck driver currently has and that a driver of a platooning truck needs to 

have.” 

7.1.  Which skills do you think that you need in order to be able to fulfill your job in a good 

way? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

7.2.  Which additional skills do you think that you will need if you are required to drive a 

truck that is able to engage in platooning activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

7.3. Which of the current skills do you think that you will not need any more when you are 

required to drive a truck that is able to engage in platooning activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

The interviewer summarizes the answers given at question 7.1., 7.2. and 7.3., thereby 

identifying the discrepancies between those answers. The respondent is being asked in 

question 7.4. whether the interviewer understood everything correctly. 

 

7.4. Do I summarize your view correctly when I conclude that the main differences in the 

required skills for you, as a truck driver, between the contemporary situation and the 

platooning truck situation are … , …. and ….? 

 

Required knowledge 

8.1.  What knowledge do you think that you need in order to be able to fulfill your job in a 

good way? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

8.2.  What additional knowledge do you think that you will need if you are required to drive 

a truck that is able to engage in platooning activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 
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8.3. Which of the current knowledge do you think that you will not need any more when 

you are required to drive a truck that is able to engage in platooning activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

The interviewer summarizes the answers given at question 8.1., 8.2. and 8.3., thereby 

identifying the discrepancies between those answers. The respondent is being asked in 

question 8.4. whether the interviewer understood everything correctly. 

 

8.4. Do I summarize your view correctly when I conclude that the main differences in 

required knowledge for you, as a truck driver, between the contemporary situation and the 

platooning truck situation are … , …. and ….? 

 

Required occupational mindsets 

9.1.  Which occupational mindsets do you think that you need in order to be able to fulfill 

your job in a good way? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

9.2.  Which adaptations to your occupational mindsets do you think need to be made if you 

are required to drive a truck that is able to engage in platooning activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

9.3. Which of the current occupational mindsets do you think that you will not need any 

more when you are required to drive a truck that is able to engage in platooning activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

The interviewer summarizes the answers given at question 9.1., 9.2. and 9.3., thereby 

identifying the discrepancies between those answers. The respondent is being asked in 

question 9.4. whether the interviewer understood everything correctly. 

 

9.4. Do I summarize your view correctly when I conclude that the main differences in 

required occupational mindsets for you, as a truck driver, between the contemporary situation 

and the platooning truck situation are … , …. and ….? 

 

9.5. As a summary of the former set of questions, what do you think are typical 

characteristics of a person that could become a truck driver in 10 years? 
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Changes in truck driver educational programs 

“The final set of questions will address the way in which new truck drivers are educated.” 

10.1. Can you describe what the educational process of becoming a truck driver looks like? 

 

“Now I would like to ask you to imagine that your son or nephew wants to become a 

truck driver, just like you.” 

 

10.2. On which aspects do you think that the educational program for future truck drivers 

will differ from the educational program that you went through to become a truck driver? 

 

10.3. What are, according to you, the main focus areas at which examiners should be 

focused in the examination for the truck driver’s license in order to prepare future truck drivers 

properly for Truck Platooning? 

 

10.4. How often do you think that a truck driver should participate in ‘in-service trainings’ or 

a ‘refreshment course’ in order to stay properly skilled as a platooning truck driver? 

Possible follow-up question: “Why do you think this would be a good interval between those 

trainings or courses?” 

 

10.5. On which aspects do you think that these ‘in-service trainings’ or ‘refreshment courses’ 

should be adapted to anticipate for platooning trucks? 

 

Conclusion 

This was the end of the interview. I would like to thank you for participating in this research, 

by which you have helped both the logistics sector and the scientific research into this sector. 

Once again, I would like to stress that the answers you have given will be processed 

anonymously can therefore not lead back to you. Finally, I would like to ask you whether you 

would like the master thesis report after completing this study?  

[If yes, write down respondent’s email address] 

Do you have any additional questions, remarks or additions to this interview session? 
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8.4. Appendix 4 – Interviewing scheme other stakeholders 

Introduction 

Dear participant, 

First of all I would like to thank you for participating in this study into the implications of Truck 

Platooning on the job of truck drivers, conducted in cooperation with Transport en Logistiek 

Nederland (TLN) and the Technical University of Eindhoven (TU/e). By participating in this 

study you are contributing to accomplishment of both the practical and scientific goals of this 

study. This study aims to provide the logistics sector with accurate prospects on how to 

anticipate on the implementation of Truck Platooning, while simultaneously aiming to enrich 

the literature available on Truck Platooning implications. Since the questions will mainly ask 

you to express your opinions and behaviors, there are no right or wrong answers. Further, 

your responses will be analyzed anonymously and therefore the answers that you give cannot 

be traced back to you. This interview will approximately take between 45 minutes and 1 hour. 

Hereby I would like to ask for your permission to make an audio recording of this interview, 

so that your answers can be processed more easily. The audio recording will only be accessible 

to me, as the primary researcher, and after an analysis of the responses has taken place, this 

audio recording will be deleted. 

 

Perception about Truck Platooning 

1.1.  Are you familiar with the concept of Truck Platooning? 

 □ If yes, continue to question 1.2. 

 □ If no, explain what Truck Platooning is before proceeding to question 1.3. 

 

1.2.  Could you please describe what Truck Platooning is according to you? 

If the answer is clearly not aligned with what is being meant with Truck Platooning in this 

study, explain what Truck Platooning is before proceeding to question 1.3. 

 

Explanation Truck Platooning: 

Truck Platooning is defined as the act of, figuratively spoken, coupling a multitude of trucks 

together in a convoy of which only the first truck has to be driven manually and in which the 

following trucks are ‘attached’ to each other and respond to the leading truck and other 

external factors (i.e. other motorists) by using Vehicle-to-vehicle communication (V2V) 

systems (i.e. Wi-Fi), a Global Positioning System (GPS), radars and cameras. 

1.3. How many years from now do you think that Truck Platooning will be implemented in 

the Netherlands to such an extent that at least 25% of the trucks will be platooning regularly, 

say once per day? 
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1.4. What influences do you expect Truck Platooning to have on traffic safety? 

 

1.5.  Are you familiar with the concept of Advanced Driving-Aid Systems (ADAS)? 

□ If yes, continue to question 1.6. 

□ If no, explain what ADAS are before proceeding to question 1.7. 

Explanation Advanced Driving-Aid Systems (ADAS): 

ADAS is a collective name for systems that can aid the driver while driving. Examples of 

systems that are prerequisites for Truck Platooning are (Cooperative) (Adaptive) Cruise 

Control (CACC), brake assist, a lane keeping system, a lane changing system, an Automated 

Highway System (AHS) or an Intelligent Vehicle Highway System (IVHS) and wireless vehicle 

communication systems (i.e. such as Wi-Fi). 

 

1.6. Could you please describe what Advanced Driving-Aid Systems are according to you? 

If the answer is clearly not aligned with what is being meant with ADAS in this study, explain 

what ADAS are before proceeding to question 1.7. 

1.7.  Can you tell me how safe you think that a truck driver would feel in a truck that highly 

relies on ADAS in order to drive autonomously? 

Note which answer category is most applicable to respondent’s answer: 

 □ No trust; 

 □ Little trust; 

 □ Neutral; 

 □ Quite some trust; 

 □ Complete trust. 

Note: if answer is unclear, ask follow-up question: “Can you give me some more insight in why 

you think this?” 

If nothing is mentioned about the inter-truck distance of 0.3 seconds, ask the follow-up 

question: “And how do you think that a truck driver would feel when driving a truck with an 

inter-truck distance as little as 0.3 seconds?” 
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1.8.  What is your opinion on Advanced Driving-Aid Systems (ADAS) in a truck? 

Note which answer category is most applicable to respondent’s answer: 

 □ Extremely negative; 

 □ Rather negative; 

 □ Neutral; 

 □ Rather positive; 

 □ Extremely positive. 

 

1.9.  What consequences do you think that Truck Platooning will have on the contents of a 

truck driver’s job? 

Note: if answer does not contain any indications about (mental) workload and situational 

awareness, ask follow-up questions.  

Examples for follow-up questions: 

Mental workload: “How do you think that Truck Platooning will influence the mental workload 

truck drivers will be experiencing while driving a platooning truck?” 

Situational awareness: “How do you think that Truck Platooning will influence the way in 

which truck drivers are aware what happens around them on the road?” 

 

1.10.  What consequences do you think that Truck Platooning will have on a truck driver’s job 

security? 

 

Facilitating factors 

2.1.  Can you describe some factors of which you think that they can result in situations in 

which the implementation process of Truck Platooning is sped up or facilitated? 

In case of an unsatisfactory response (i.e. when nothing about human factors is told), ask for 

clarifications or for more examples. 

 

Impeding factors 

3.1.  Can you describe some factors of which you think that they can result in situations in 

which the implementation process of Truck Platooning is slowed down? 

In case of an unsatisfactory response (i.e. when nothing about human factors is told), ask for 

clarifications or for more examples. 
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3.2.  Can you describe some factors of which you think that they can result in situations in 

which the implementation process of Truck Platooning is blocked? 

In case of an unsatisfactory response (i.e. when nothing about human factors is told), ask for 

clarifications or for more examples. 

 

Implications for job resources 

4.1.  What extra options do you expect that truck drivers will get when they have to start 

driving a truck capable of platooning? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

Implications for job demands 

5.1.  What extra tasks do you expect that truck drivers will get when they have to start 

driving a truck capable of platooning? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

Options for alternative job tasks 

“For the following question, please think of the situation in which a truck is currently 

engaged in a platoon as a follower. This implies that the driver currently does not have 

to operate the truck manually, but has to be able to regain control of the truck within 

several seconds in case of a system error that is causing a dangerous situation.” 

6.1. Can you think of examples of activities a truck driver could be doing while platooning 

in such a situation? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

Required skillsets 

“The upcoming questions are about the skills, knowledge and occupation mindsets that 

a typical truck driver currently has and that a driver of a platooning truck needs to have.” 

7.1.  Which skills do you think that current truck drivers need in order to be able fulfill their 

jobs in a good way? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 
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7.2.  Which additional skills do you think that a truck driver will need if (s)he is required to 

drive a truck that is able to engage in platooning activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

7.3. Which of the current skills do you think that the truck driver will not need anymore 

when (s)he is required to drive a truck that is able to engage in platooning activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

The interviewer summarizes the answers given at question 7.1., 7.2. and 7.3., thereby 

identifying the discrepancies between those answers. The respondent is being asked in 

question 7.4. whether the interviewer understood everything correctly. 

 

7.4. Do I summarize your view correctly when I conclude that the main differences in the 

required skills for a truck driver between the contemporary situation and the platooning truck 

situation are … , …. and ….? 

 

Required knowledge 

8.1.  What knowledge do you think that current truck drivers need in order to be able fulfill 

their jobs in a good way? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

8.2.  What additional knowledge do you think that a truck driver will need if (s)he is required 

to drive a truck that is able to engage in platooning activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

8.3. Which of the current knowledge do you think that the truck driver will not need 

anymore when (s)he is required to drive a truck that is able to engage in platooning activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

The interviewer summarizes the answers given at question 8.1., 8.2. and 8.3., thereby 

identifying the discrepancies between those answers. The respondent is being asked in 

question 8.4. whether the interviewer understood everything correctly. 
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8.4. Do I summarize your view correctly when I conclude that the main differences in 

required knowledge for a truck driver between the contemporary situation and the platooning 

truck situation are … , …. and ….? 

 

Required occupational mindsets 

9.1.  Which occupational mindsets do you think that current truck drivers need in order to 

be able fulfill their jobs in a good way? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

9.2.  Which adaptations to a truck driver’s occupational mindsets do you think need to be 

made if (s)he is required to drive a truck that is able to engage in platooning activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

9.3. Which of the current occupational mindsets do you think that the truck driver will not 

need any more when (s)he is required to drive a truck that is able to engage in platooning 

activities? 

In case of an unsatisfactory response, ask for clarifications or for more examples. 

 

The interviewer summarizes the answers given at question 9.1., 9.2. and 9.3., thereby 

identifying the discrepancies between those answers. The respondent is being asked in 

question 9.4. whether the interviewer understood everything correctly. 

 

9.4. Do I summarize your view correctly when I conclude that the main differences in 

required occupational mindsets for a truck driver between the contemporary situation and the 

platooning truck situation are … , …. and ….? 

 

9.5. As a summary of the former set of questions, what do you think are typical 

characteristics of a person that could become a truck driver in, for example, 10 years? 

 

Changes in truck driver educational programs 

“The final set of questions will address the way in which new truck drivers are educated.” 

10.1. Can you describe what the educational process of becoming a truck driver looks like? 
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10.2. On which aspects do you think that the educational program for future truck drivers 

will differ from the educational program current truck drivers went through? 

 

10.3. What are, according to you, the main focus areas at which examiners should be 

focused in the examination for the truck driver’s license in order to prepare future truck drivers 

properly for Truck Platooning? 

 

10.4. How often do you think that a truck driver should participate in ‘in-service trainings’ or 

a ‘refreshment course’ in order to stay properly skilled as a platooning truck driver? 

Possible follow-up question: “Why do you think this would be a good interval between those 

trainings or courses?” 

 

10.5. On which aspects do you think that these ‘in-service trainings’ or ‘refreshment courses’ 

should be adapted to anticipate platooning trucks? 

 

Conclusion 

This was the end of the interview. I would like to thank you for participating in this research, 

by which you have helped both the logistics sector and the scientific research into this sector. 

Once again, I would like to stress that the answers you have given will be processed 

anonymously can therefore not lead back to you. Finally, I would like to ask you whether you 

would like the master thesis report after completing this study?  

[If yes, write down respondent’s email address] 

Do you have any additional questions, remarks or additions to this interview session? 
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8.5. Appendix 5 – Initial coding scheme 
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8.6. Appendix 6 – Final coding scheme 
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8.7. Appendix 7 – Reconstruction of the coding scheme 

This appendix explains how the initial coding scheme (see Appendix 5 – Initial coding scheme) 

was transformed into the final coding scheme that was used in the analysis (see Appendix 6 

– Final coding scheme). 

The labels ‘Bemanning voertuigen’ (staffing of following vehicles) and ‘Werktijd volgende 

chauffeur’ (working times following truck driver) both focus on the role of the truck driver in 

the following truck, just as the label corresponding with question 6.1., ‘[6.1.] Alternatieve 

werkzaamheden tijdens platooning]’ (Alternative activities during platooning). Therefore, it 

was decided to merge these former labels with the label about alternative activities that truck 

drivers can perform while platooning as a follower. 

In the code ‘Noodzakelijk rijbewijs’ (necessity of driving license) a respondent (i.e. only 1 

reference fell within this label) voiced the doubt whether a future truck driver will need a 

driving license or not. This coincides with ‘[10.2.] Benodigde aanpassingen opleidingtraject 

voor Truck Platooning’ (required adaptations in the educational program for Truck 

Platooning) and was therefore merged with label 10.2. This results in the fact that ‘Besturing 

voertuig’ (handling vehicle) is completely empty and thus can be deleted as a label. 

Within the label ‘Complexe verkeerssituaties’ (complex traffic situations) almost all answers 

indicated that the complex traffic situations mentioned could pose issues for, and therefore 

potentially slow down, the implementation process of Truck Platooning. Therefore, this label 

was placed as a sub-label for ‘[3.1.] Vertraging Truck Platooning implementatie’ (delay Truck 

Platooning implementation). Furthermore, the label ‘Overige weggebruikers’ (other road 

users) contains fragments indicating that other road users complicate the implementation 

process of Truck Platooning. Therefore, this label is also made a sub-label for the delaying 

factors label (i.e. [3.1.].  

‘Invulling wachttijden voor chauffeur bij hub’ (activities for a truck driver to do while waiting 

at a hub) is an example of an issue surrounding the hub-to-hub platooning scenario, therefore 

this label was merged with ‘hub-2-hub TP scenario’. Furthermore, the labels ‘hub-2-hub TP 

scenario’ and ‘on-the-fly TP scenario’ are specific Truck Platooning scenario’s and were 

therefore placed as sub-labels underneath ‘[1.2.] Omschrijving TP’ (description TP). Further, 

the references in the label ‘flexibiliteit’ (flexibility) all describe the wish for flexibility in 

conjunction with Truck Platooning. Therefore, this label was placed under the description 

label as well. Other things that were mentioned quite often when talking about the Truck 

Platooning concept are the mimicking of Truck Platooning by the use of contemporary 

assistant systems (i.e. ‘Nabootsing Truck Platooning’), the division of tasks between the truck 

driver and the Truck Platooning systems (i.e. ‘Taakverdeling chauffeur en TP-systemen’), the 

parallels with other occupations and other innovative concepts (i.e. ‘Vergelijking TP andere 

innovaties en beroepen’) and advanced techniques related to Truck Platooning (i.e. 

‘Vergevorderde techniek’). These labels were therefore also placed under the Truck 

Platooning description label. The levels of autonomous driving (i.e. ‘Niveau’s autonoom 

rijden’) were merged with the label in which the respondents state that Truck Platooning can 

be considered like a stepping stone towards fully autonomous driving (i.e. ‘Opstap naar 
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autonome voertuigen’) due to the fact that these labels are strongly related. Consequently, 

‘Opstap naar autonome voertuigen’ was put under the Truck Platooning description label as 

well. 

The label ‘Vertrouwen’ (trust) had no references (i.e. a similar label can be found elsewhere 

in the coding scheme) and was therefore deleted. Also, all 3 references within ‘Klantcontact’ 

(contact with clients) could be relocated within other labels, resulting in the ability to delete 

it. 

Because most of the respondents answered the question to describe what they think that 

ADAS are (i.e. Question 1.6.) by providing some examples, the choice was made to merge 

‘Voorbeelden ADAS’ (examples ADAS) with ‘Omschrijving ADAS’ (description ADAS). 

Since ‘Comfort’ is one of the argument expressed by the respondents on why they have a 

certain opinion about ADAS, this label is merged with ‘[1.8.] Mening ADAS’ (opinion about 

ADAS). 

‘Gereguleerd werk’ (regulated work) has only 1 reference about the future truck driver’s wish 

to work at regulated times. This complies with the standardization of the working schedules. 

Therefore, this label is merged with ‘Roosters’ (schedules), a sub-label of ‘Standaardisatie’ 

(standardization). 

The fragments that were placed in the label ‘Andere banen’ (other jobs) have been replaced 

into either ‘Verandering werkzaamheden’ (change in activities), ‘Verdwijnende banen’ 

(disappearing jobs) or into ‘Upgrading beroep’ (upgrading of the occupation). These 

fragments suited these labels better, since it is either the case that one loses his/her job or 

that the job will change due to Truck Platooning. If this change is seen as a positive thing, then 

one could call it an upgrading of the occupation. ‘Andere banen’ has been deleted when all 

fragments were rearranged.  

Label ‘[6.1.] Alternatieve werkzaamheden tijdens platooning’ (Alternative activities during 

platooning) initially contained 94 references. This was an indication that it in this case might 

be smart to create sub-labels. Labels have been created for the staffing of the following 

vehicles (i.e. ‘Bemanning volgvoertuigen’), issues surrounding the driving and resting times 

(i.e. ‘Rij- en rusttijden’), issues surrounding the take over time (i.e. ‘Transitie van controle’) 

and for every activity one could do while platooning that was mentioned frequently (i.e. at 

least 5 times). These activities are doing administrative activities (i.e. ‘Administratie’), 

communicating (i.e. ‘Communicatie’), planning tasks and personal entertainment (i.e. 

‘Persoonlijk entertainment’). Within the communication label, a sub-label ‘Telemarketing’ has 

been made to enable distinguishing between communication with clients with a direct 

commercial aim and communication without this aim. Further, a label containing all potential 

activities that were mentioned less than 5 times are placed within the new label ‘Overige 

activiteiten’ (other activities). Finally, a category had to be created for the fragments 

indicating that no alternative tasks can be done (i.e. ‘Geen’). 

Within label ‘[7.1.] Vaardigheden huidige chauffeur’ (skills current truck driver), 

‘Reactievermogen’ (ability to react) is merged with ‘alert’ (alertness), since these labels 
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basically mean the same thing. ‘Creëren ruimte-kussen’ (creating space around the truck) is 

merged with ‘Anticiperen’ (to anticipate), because maintaining a safe distance from other 

road users is a specific type of anticipating. 

There are duplicate labels between label [7.1.] and ‘[7.2.] Vaardigheden platoonende 

chauffeur’ (skills platooning truck driver), namely ‘Anticiperen’ (to anticipate) and 

‘Verkeersinzicht’ (traffic insight). Because the fragments placed in these labels underneath 

[7.2.] indicate that respondents replied that a platooning driver should possess these skills 

even more than a current truck driver, here is chosen to keep those labels separate in order 

to preserve clarity. ‘Verantwoordelijkheidsgevoel’ (sense of responsibility) was also a 

duplicate label within labels [7.1.] and [9.1.]. In this case, however, it was reasoned that the 

sense of responsibility is more an attitude than a skill. Therefore, these labels have been 

merged and became a sub-label of ‘[9.1.] Mentaliteit huidige chauffeur’ (mentality current 

truck driver). Furthermore, ‘Controle weggeven’ (to give away control) basically says that one 

should have trust in the platooning systems, just like ‘Vertrouwen in platooning systemen’ 

(trust in platooning systems), which was initially placed under the required skills for 

platooning truck drivers label. ‘Controle weggeven’ and ‘Vertrouwen in platooning systemen’ 

both were merged with ‘Vertrouwen’ (trust), a sub-label of ‘[9.2.] Mentaliteit platoonende 

chauffeur’ (the required mindsets for future platoon truck drivers). Also, ‘Omgang afmetingen 

platoon’ (to handle platoon dimensions) was merged with the label about anticipating, 

because the respondents meant that the truck driver should anticipate on the increased 

length and weight of the platoon. Finally, ‘(Ont)koppelen platoons’ (attaching and detaching 

platoons) was merged with ‘Omgang platooning-systemen’ (to handle platooning systems), 

since attaching and detaching are examples of actions coming forth out of the handling of the 

platooning systems. 

‘Kennis over gewichten’ (knowledge about weights) was merged with ‘[8.2.] Kennis 

platoonende chauffeur’ (knowledge platooning truck driver), because knowledge about 

weight was mentioned only once and this latter label functions as a collection label for all 

answer fragments that could not be placed within ‘(Internationale) wetgeving omtrent TP’ 

((international) legislation surrounding TP) or ‘Kennis over platooning systemen’ (knowledge 

about platooning systems). Further, ‘Topografische kennis’ (topographical knowledge) was 

incorrectly placed as a sub-label of ‘[7.2.] Vaardigheden platoonende chauffeur’ (skills 

platooning truck driver). Because this is clearly a fragment referring to knowledge, but since 

it only contained one reference, it was merged with ‘[8.2.] Kennis platoonende chauffeur’ 

(knowledge platooning truck driver) instead of making it a sub-label. 

All sub-labels of ‘Bewustzijn’ (consciousness) were placed within consciousness, since they all 

consisted out of only several references and this limits the number of branches within the 

coding tree, while the label still is easy to evaluate.  

Within the section of mindsets of current truck drivers, the label ‘Punctualiteit’ (punctuality) 

was merged with ‘Nauwkeurig’ (precisely), because punctuality is a time-focused way of being 

precise. ‘Acceptatie’ (acceptance) was merged with ‘Open houding’ (open attitude), because 

accepting novelties is a specific way of displaying an open attitude. 
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Three merges and one addition were made within the label about the required mindsets  for 

future platoon truck drivers (i.e. ‘[9.2.] Mentaliteit platoonende chauffeur’). Firstly, 

‘Gewenning innovatie’ (getting used to innovations) is merged with ‘Innovatieve mindset’ 

(innovative mindset), as getting used to innovations can only be realized when one has an 

open mindset toward innovations. Secondly, just as in the former section about current truck 

driver mentalities, ‘Acceptatie’ (acceptance) was merged with the label about the open 

mindset towards innovations. ‘Discipline’ and ‘Sociaal rijgedrag’ (social driving behavior) are 

merged with the container label for the future platoon truck driver mentalities because they 

both contained only one reference. ‘Gamification’ is mentioned by several respondents as a 

way to keep the job of a truck driver interesting. If somebody has a competitive mentality, he 

or she is deemed to be more suitable as a future truck driver involved in Truck Platooning 

activities. To enjoy playing this real life ‘game’, one needs an innovative mindset. Therefore, 

‘Gamification’ was replaced to become a sub-label of ‘Innovatieve mindset’ (innovative 

mindset), which was already situated under the required mentalities for future truck drivers 

(i.e. label [9.2.]). 

‘Meedenken’ (thinking along with others) is deleted, since the fragments could be placed 

within ‘Klant-georiënteerd’ (client-oriented) and ‘Overige weggebruikers’ (other road users). 

The name of the label ‘King-of-the-road’ is changed into ‘Avontuurlijkheid’ (adventurousness), 

because that better explains what the label entails. Further, ‘Zelfstandigheid’ (independence) 

is merged with ‘[9.3.] Verdwijnende mentaliteit bij platoonende chauffeur’ (disappearing 

mindsets within platooning truck drivers) due to the fact that the independence label only 

contained one reference. 

With regard to the adaptations that should be made to the educational program for truck 

drivers that will have to platoon in the future, a new sub-label (‘Extra aandacht voor ADAS en 

platooning systemen’ (extra attention for ADAS and platooning systems) was created in order 

create categories within the 63 references within label ‘[10.2.] Benodigde aanpassingen 

opleidingstraject voor TP’ (required adaptations for the educational program for TP). 

Eventually label [10.2.] still contains 43 fragments and the newly created label accommodates 

24 fragments. ‘Learning by doing’, experiencing the platooning systems (i.e. ‘Systemen 

ervaren’) and the training of the truck drivers (i.e. ‘Training chauffeurs’) are related to the 

changes that respondents have suggested for a truck driver’s educational program. Therefore, 

these labels are also made sub-labels of [10.2.]. 

In the following section, the labels initially created but not directly coupled with an interview 

question are reviewed. Special attention was paid to whether it was possible or not to include 

labels into a label corresponding to an interview question. In case that this seemed not logical, 

it was considered whether it made sense to create new category labels to accommodate 

several labels in order to enhance the structure of the coding scheme. 

First of all, a new category label has been created to accommodate all the consequences of 

Truck Platooning (i.e. ‘Gevolgen van Truck Platooning’). ‘Capaciteit wegennet’ (capacity road 

network) and ‘Filedruk verlichten’ (diminishing traffic jams) were merged with ‘Doorstroming 

verkeer’ (traffic flow) because the former labels indicate outcomes of an improved traffic 
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flow. The traffic flow label is placed as a sub-label of this new category label, just like 

‘Duurzaamheid’ (sustainability) after ‘CO2-emissie’ (CO2 emission) was included within the 

sustainability label due to the similarity of the concepts. ‘Veiligheid’ (safety) is a duplicated 

label, so those labels are combined and consequently inserted as a sub-label of the category 

label indicating the consequences of Truck Platooning. ‘Volgafstand’ (following distance) is 

placed as a sub-label of the consequences of Truck Platooning because shorter following 

distances are one of the main advantages of Truck Platooning. This is an advantage because 

the air resistance will be lowered and fuel will be saved. Therefore, the labels 

‘Brandstofbesparing’ (fuel savings) and ‘Verminderde luchtweerstand’ (lowered air 

resistance) were moved to become sub-labels of the following distance label. Another 

consequence of the short following distance in platooning is that the truck driver can only see 

the backside of the preceding truck, so ‘Tegen achterzijde vrachtwagen aankijken’ (to look at 

the backside of the preceding truck) is included as a sub-label of the following distance label 

as well. ‘Responstijd’ (response time) is directly related to the following distance and 

therefore also became a sub-label of the following distance label. Other consequences that 

Truck Platooning is likely to have are ‘Aantrekkingskracht beroep vrachtwagenchauffeur’ 

(attractiveness occupation of truck driver), ‘Onzekerheid van uitkomsten’ (uncertainty of 

outcomes) and ‘Platoons plannen’ (planning platoons). ‘Trainingskosten’ (costs of training) 

has only one reference and thus is merged with ‘Implicaties voor vervoerders’ (implications 

for shippers), which is consequently moved to become a sub-label of the label about the 

consequences of Truck Platooning. Another consequence of Truck Platooning is that certain 

logistical phenomena will be standardized, resulting in the decision to move ‘Standaardisatie’ 

(standardization) and its sub-labels to the consequences of Truck Platooning label as well. 

Besides a category label for the consequences of Truck Platooning, a category label for its 

prerequisites was already present in the initial coding scheme (i.e. ‘Voorwaarden voor Truck 

Platooning’ (prerequisites for Truck Platooning)). There are, however, still some labels that 

can be included in this category label. Firstly, ‘Alertheid’ (alertness) has been moved into the 

prerequisites label because all fragments within this label imply or specifically mention that 

the truck driver should stay alert at all times, even when platooning. Therefore, it is seen as a 

prerequisite for Truck Platooning. Secondly, ‘Aanpassingen logistieke keten’ (adaptations to 

the logistics chain) and ‘Logistieke keten herinrichten’ (redesigning the logistics chain) are 

merged before including it as a prerequisite for Truck Platooning, because these labels mean 

the same. Thirdly, ‘Platooning tests’ are required in order to be able to safely introduce Truck 

Platooning and this label is thus also added as a prerequisite. Further, many respondents 

indicated that it must be possible to platoon cross-border and with multiple truck brands in 

order to be a success. Therefore, ‘Grensoverschrijdend’ (border-crossing) and ‘Multi-brand 

platooning’ are also moved into the prerequisites category label. Other issues that are 

necessary in order to commercially introduce Truck Platooning are that the goods that are 

being transported are eligible for Truck Platooning (i.e. ‘Geschiktheid vormen van 

goederenvervoer’), that other road users recognize platoons (i.e. ‘Herkenbaarheid platoons’), 

that shippers are willing to invest in trucks that are capable of platooning (i.e. ‘Incentive 

investeren in platoonende trucks’), that it is broadly accepted by society (i.e. 

‘Maatschappelijke acceptatie’), that the right exemptions are requested in time (i.e. 
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‘Ontheffing aanvragen’) and that several stakeholder groups cooperate with each other (i.e. 

‘Samenwerking stakeholder-groepen’). All these labels were therefore placed under the 

prerequisites label. ‘Regelvrije zone’ (rule-free zone) contained only a single reference that 

expressed the idea of alleviating legislation in certain zones. ‘Rij- en rusttijden’ (driving and 

resting times) are also a specific form of legislation. Therefore, these labels were both merged 

with ‘Wetgeving’ (legislation), which is a sub-label of the prerequisites of Truck Platooning 

label. The specific idea, voiced by several respondents, to create separate Truck Platooning 

lanes, is a concrete specification of possibly required infrastructure for Truck Platooning. 

Therefore, ‘Rijstroken voor TP’ (lanes for TP) is merged with ‘Infrastructuur’ (infrastructure), 

which was already a sub-label of Truck Platooning’s prerequisites. 

The label ‘Gevoelens chauffeur’ (feelings of the truck driver) has been made another container 

(i.e. category) label, since multiple other labels have been identified as being specific types of 

feelings that respondents think truck drivers will experience. These labels are ‘Autonomie 

chauffeur’ (autonomy of truck driver), ‘Controle chauffeur’ (control of truck driver), 

‘Gewenning’ (habituation) and ‘Onrustig’ (restless) and these labels were placed as sub-labels 

of ‘Gevoelens chauffeur’. Consequently, the feelings label is moved to become a sub-label of 

‘[1.09.] Gevolgen inhoud beroep’ (consequences for a truck driver’s job), since these feelings 

are about the expected changes in the truck driver’s job. Since boredom is a feeling too, this 

label (i.e. ‘Verveling’) became a sub-label of the feelings label as well. 

The label about competition between transporters (i.e. ‘Concurrentie’) was merged with 

‘Transportondernemingen’ (transporting organizations), a sub-label of ‘Samenwerking 

stakeholder-groepen’ (cooperation between stakeholder groups), because respondents 

voiced their doubts about cooperation between transporters.  

Since the only reference of ‘Cyber-criminaliteit’ (cybercrime) strongly emphasized that cyber-

attacks would drastically slow down the Truck Platooning implementation process, it was 

decided to attach this label as a sub-label to ‘[3.1.] Vertraging Truck Platooning 

implementatie’ (delay Truck Platooning implementation). The reason that it was not merged 

is that the researcher does not want to overlook this important reference, even though it was 

mentioned only once. 

‘Enthousiasmeren’ (to create enthusiasm) was replaced and became a sub-label of ‘[2.1.] 

Versnelling Truck Platooning implementatie’ (speeding up Truck Platooning implementation) 

since respondents who mentioned enthusiasm mainly indicated that forging enthusiasm can 

strongly speed up the implementation process. 

As all references with the label ‘First and last mile delivery’ indicate that truck drivers will not 

lose their jobs in the upcoming years due to the fact that it is extremely complex to automate 

the first and last mile delivery of a shipment. Therefore, this label was replaced into ‘[1.10.] 

Gevolgen baanzekerheid chauffeurs’ (consequences job security truck drivers). 

The label about the aging of the current group truck drivers (i.e. ‘Vergrijzing’) strongly related 

to the shortage of truck drivers (i.e. ‘Chauffeurstekort’), a sub-label of label [1.10.], so they 

were merged. 
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Finally, to improve the coding scheme’s structure, both the labels concerning the 

prerequisites and the consequences of Truck Platooning were attached as sub-labels of 

‘[1.01.] Truck Platooning’ so that all general info directly related to Truck Platooning is 

centralized. Even though this resulted in a four-tier coding structure, which was discouraged 

by Blumberg et al. (2014), the researcher decided that a logical structure is more important 

than the disadvantages of a high-level tier coding structure. 

All labels that were not attached to an interview question are renamed, replaced or deleted 

after completion of the steps above. This has led to the final coding scheme (see Appendix 6 

– Final coding scheme) that was used to derive results in the analysis phase (i.e. in Paragraph 

5.4.). 

 

 

 


