
 Eindhoven University of Technology

MASTER

The relation between bots, job competencies and work characteristics
an exploratory study at a logistic service provider

Derks, T.E.

Award date:
2020

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain

https://research.tue.nl/en/studentTheses/138ffed8-f71d-45d4-8796-62eff91d6856


Eindhoven, October 2020 

 

 

 

The relation between bots, job competencies 
and work characteristics: an exploratory study at 
a logistic service provider 

By Tijn Derks 

0828218 
 

MSc Operations Management and Logistics 

  

 

 

 

 

 

 

 

 

Supervisors: 
Dr. J. De Jonge, TU/E, HPM 

Dr. P.M. Le Blanc, TU/E, HPM 
 



2 
 

Management summary 

Due to the increasing customer demands and intense competition the logistic sector is going 
through a vast amount of changes. This has led to logistic companies considering the use of bots 
to achieve a competitive advantage. A bot is software that automates work, through data 
manipulation, in a virtual environment. Bots can range from software that automates standard 
data inputs to sophisticated programs that are able to make intricate autonomous decisions. 
There is an increasing focus on the possibilities of employees working together with bots. This 
new cooperation will lead to a number of changes for employees. This thesis focused on two 
themes relating to these changes. First, different job competencies might become more 
important due to bots and humans excelling at different types of job tasks. Second, changes in 
work characteristics that consequently could affect employee well-being and health. 

Consequently, the following research question is formulated: Are job competencies and work 
characteristics expected to change through the introduction of bots into jobs of transportation 
planners, and if so, how? 

To answer this research question, a cross-sectional interview study was conducted. By means of 
these interviews, qualitative and quantitative data were collected. Qualitative data were 
collected with the use of predetermined open questions. Quantitative data were collected with 
the use of a questionnaire. The sample consisted of 16 transportation planners working at a 
logistic service provider in the Netherlands. This study focused on transportation planners 
because especially this group stands to gain a lot through collaboration with bots. Additionally, 
this is one of the groups for which there is a labour shortage. After the completion of the data 
collection, the data were coded with the use of MAXQDA 2020.  

Multiple relations between bots, job competencies and work characteristics were discovered. 
The importance of job competencies related to high social skills, high cognitive skills and digital 
skills was found to be positively related to bots. Additionally, job competencies related to basic 
social skills were expected to decrease in importance. Interestingly, the importance of basic 
cognitive skills was positively or negatively related to the introduction of bots, depending on the 
job content of the respondents.  

Multiple work characteristics (i.e. job insecurity, psychological demands, job autonomy and 
workplace social support) were found to be related to bots. First, depending on the underlying 
narrative, bots were found to be related to job insecurity in the following three ways: positively 
(bots are seen as a threat), negatively (bots are seen as an opportunity) and no relation (low 
awareness of bots). Second, due to bots potentially taking over simple and mundane tasks they 
could lead to an increase in meaningfulness of work. Third, bots were found to be negatively 
related to job autonomy. Respondents believed that bots will cause them to lose some of their 
freedom in decision making. Lastly, bots had a positive relation with workplace social support of 
employees. Through lowering pressure in the workplace and automatic messaging bots could 
lead to less negative social interactions among colleagues. 

Results of this thesis show that bots might have an impact on which skills will be important in 
the future. Additionally, depending on the way bots are implemented and the underlying 
incentive, bots could have either a positive or a negative impact on important work 
characteristics. Showing that companies can, at least partly, control if bots will ultimately have 
positive or negative effects on the work environment of employees. 
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1. Introduction 

 

Current trends such as globalisation and digitalisation requires companies to deal with 

the disruptions caused by the so called “fourth industrial revolution” or “Industry 4.0” 

(Schallmo et al., 2017).  Companies are engaging in process, product and organizational 

innovations in order to grasp the maximal benefit of this trend - the logistic sector is no 

exception (Butschan et al., 2019).  The logistic industry is currently going through a lot 

of changes. Globalisation has led to an increase in competition, with logistic companies 

facing increased customer demands (e.g., cost effectiveness, sustainability, speed, 

tailored problem solutions) (Klumpp, 2019). At the same time the industry is dealing 

with a shortage of available workers (Kemna et al., 2019; McKinnon et al., 2017) This 

has already led to companies deploying increasingly sophisticated technologies to gain a 

competitive advantage (Klumpp, 2019). 

Advances in bot technology are changing the way businesses create and capture value, 

how and where we work, and how we interact and communicate (Cascio et al., 2016). 

Due to the increasing implementation of sensors in physical systems and connectivity 

between systems, there are ever increasing volumes of data available (Li et al., 2019). 

This trend combined with advancements in artificial intelligence increases the scope 

and depth of the tasks that can be efficiently automated. 

Transportation companies have become more aware about the opportunities of so-

called bots on their logistic planners (Evofenedex, 2018; Fung, 2013). A bot is software 

that automates work through data manipulation in a virtual environment, as opposed to 

robots that automate work in a physical environment. Bots can be deployed without 

invasive changes to the physical structure of a company and are getting cheaper and 

easier to deploy without a lot of technical knowledge (Hartley et al., 2019). Bots can 

carry out routine tasks with higher speed and accuracy than humans without getting 

tired. On the other hand, however, humans still excel in tasks which require problem 

solving, creativity, social interaction and dealing with uncertainty (Bradshaw et al., 

2013).  
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As a result, bots can affect human work tasks in the following three ways (Bauer et al., 

2020): 

- Replacement of human work tasks: The task previously done by humans can 

now be completely overtaken by a bot. 

 
- Enhancement of human work tasks: The human can perform the task better 

because he/she is getting support from the bot. 

 
- New human work tasks: Tasks related to overseeing the bots are added. At the 

same time humans can focus on new value-added task and opportunities that 

might be created through the introduction of bots. 

When discussing the effects of automation by robots and/or bots, generally the focus is 

on the replacement of people (Autor, 2015; Brynjolfsson et al., 2012; Frey et al., 2013). 

More recently, there has been an increased focus on employees working together with 

bots instead of being replaced by them (Bauer et al., 2020; Klumpp, 2018; Lichtenthaler, 

2020). Humans and bots forming a team can result in a symbiotic relationship because 

they both excel at different types of work tasks. This relationship has already been 

proven in a setting where a logistic planner working together with a bot led to better 

outcomes than their individual performances (Dobrkovic et al., 2016). 

The introduction of bots in the workplace might lead to a lot of changes for employees. 

First of all, when working together with bots, employees might have to deploy a 

different set of skills to efficiently carry out their jobs. Research has already shown that 

certain skills are more susceptible to automation than other (Bughin et al., 2018; Frey et 

al., 2013). The effects of automation on skills in general has already received some 

attention in literature. However, how skills will change through the introduction of 

specifically bots has not received any attention. When looking into how skills are 

expected to change, job competencies will be used. A job competency is an attribute of 

an employee which enables effective performance in a role that can be measured 

through behaviour (Bartram, 2012). Looking at how the importance of job 

competencies are expected to change through the introduction of bots will give some 

perspective on which relating skills are changing. 
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Additionally, the introduction of bots could also positively or negatively affect work 

characteristics. The limited attention that this topic has received in literature is lacking 

empirical data (Cascio et al., 2016; Körner et al., 2019). The Job Demands-Resources 

(JD-R) Model can help in providing insight into this relation. The JD-R Model gives a 

perspective of how work characteristics, health and well-being relate to each other 

(Bakker et al., 2007). Looking into how the introduction of bots relates to work 

characteristics and consequently employee health and well-being can provide new 

insights. 

The previously addressed issues lead to the following research question: Are job 

competencies and work characteristics expected to change through the introduction of 

bots into jobs of transportation planners, and if so, how?  

To answer this question a cross-sectional interview study of an exploratory nature is 

conducted. Both qualitative and quantitative data gathering methods are used in the 

interviews. The sample consists of transportation planners working at a logistic service 

provider in the Netherlands. The transport sector is chosen because they are 

experiencing labour shortages and, partly as a consequence of this trend, are expected 

to see a surge in the introduction of bots (De Wit, 2019).  The focus is on transportation 

planners because specifically this group can benefit a lot from working together with 

bots (De Wit, 2019; Evofenedex, 2018). The results of this thesis can be used by 

companies to make sure the workforce is adequately prepared to efficiently work 

together with bots. While at the same time implementing bots without detrimental 

effects to the work environment of employees. Due to the labour shortage in this sector 

this is essential to maintain employees and attract new talent. 

In the next chapter, Chapter 2, a review of literature based on the relation between bots, 

job competencies and work characteristics is presented. In Chapter 3, the research 

method of this study will be explained. In Chapter 4, the results are presented. Lastly, in 

Chapter 5, the theoretical, methodological and practical contributions of this thesis will 

be discussed. 
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2. Literature review 

 

The focus of this chapter will be to review the literature on which job competencies and 

work characteristics could be affected by bots. Where applicable, attention will be paid 

to the transportation sector since this review serves as support for research conducted 

at a transportation company. To provide structure to the literature review, a 

combination of the methods of Webster et al. (2002) and Wolfswinkel et al. (2013) is 

used.  

The search and selection procedure of the literature will be discussed in the next 

section, Section 2.1. In section 2.2, the knowledge gained on the relation between bots 

and skills is presented. In the following section, section 2.3, acquired knowledge on the 

relation between bots and work characteristics is shown. What the relations between 

bots, skills and work characteristics implicate for the transportation sector is discussed 

in section 2.4. Finally, concluding remarks on the literature review are made in the 

conclusion, section 2.5. 
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2.1. Literature search and selection process 

 

First, I will formulate the research questions that need to be answered. Next, I will 

explain the used search queries and selection procedure of results, followed by an 

overview of the resulting literature.  

The main research question of this thesis is:  

Are job competencies and work characteristics expected to change through the 

introduction of bots into jobs of transportation planners, and if so, how?  

In order to get a better understanding what has been previously studied on these topics 

the following questions are formulated: 

1. What is the relation between bots and job competencies? 

2. What is the relation between bots and work characteristics (i.e. job demands and 

job resources)? 

With these questions in mind a search query was formulated. The keywords that made 

up the search query were chosen following the guidelines of Webster et al. (2002). The 

search engine used to search for literature is Scopus. Scopus has the worlds’ largest 

database of titles, abstracts and author information of articles. In addition, the online 

TU/e library and Google Scholar were used to check the availability of the full text of 

selected articles. When the selected keywords did not yield enough results, more 

synonyms were added to the search query.  If this did not have the desired effect, 

keywords are added that increase the general scope of the search. The development of 

the keywords used in the search query can be seen in Table 2-1 andTable 2-2.  

To arrive at a final selection, first any duplicates were removed from the results. Second, 

a preliminary selection was made based on the title. Third, from this preliminary 

selection the abstracts were read. Based on the abstract the decision was made to 

consider the paper for the final selection. Fourth, the availability of the paper is checked. 

If a full text was available, it was included in the final selection. Finally, additional 

papers were included through forward and backward citation of the final selection of 

papers.  
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Table 2-1:Search query development and results for relation between bots and competencies  

Round Search query Results 

1 ( TITLE ( ( "artificial 
intelligence"  OR  ai  OR  bots) )  AND  TITLE ( ( competenc* ) ) AND TITLE ( human OR employee
 ) )  

1 

2 ( TITLE ( ( "artificial 
intelligence"  OR  ai  OR  bots) )  AND  TITLE ( ( competenc*  OR  skill*  OR  abilit* ) ) AND TITLE 
( human OR employee ) )  

9 

2 ( TITLE ( ( "artificial intelligence"  OR  ai  OR  bots OR automation OR 
robots) )  AND  TITLE ( ( competenc*  OR  skill*  OR  abilit* ) ) AND TITLE ( human OR employee 
) )  

128 

 

The term “competencies” lead to insufficient results, so additional terms used to 

describe “competencies” were added (i.e. skills and abilities). The terms “human” and 

“employee” were added to make sure that the term “competencies” was referring to 

humans instead of a bot or robot. At his point, due to insufficient results the choice was 

made to generalize the results. This was achieved by including additional literature 

related to automation and robots. This choice was made because the relation between 

robots, job competencies and work characteristics could also give insight into the 

relation of these constructs with bots.  

Table 2-2: Search query development and results for relation between bots and work characteristics 

Round Search query Results 

1 ( TITLE ( ( "artificial 
intelligence"  OR  ai  OR  automation  OR  robots  OR  bots ) )  AND  TITLE (  "work 
characteristics" ) )   

1 

2 ( TITLE ( ( "artificial 
intelligence"  OR  ai  OR  automation  OR  robots  OR  bots ) )  AND  TITLE (  "work 
characteristics" OR "job characteristics"   ) )   

5 

3 ( TITLE ( ( "artificial 
intelligence"  OR  ai  OR  automation  OR  robots  OR  bots ) )  AND  TITLE (  "work 
characteristics" OR "job characteristics" OR jobs OR employment) )   

306 

 

The term “work characteristics” only yielded one result. To increase the results, the 

term “job characteristics” was added, which lead to a total of five results. Eventually a 

broader approach was chosen, also focusing on jobs and employment. This choice was 

made because these relations might also provide some insight on the relation between 

bots and work characteristic.  
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The initial search with the final search queries yielded 434 articles. As previously 

mentioned, duplicates were removed first. Second, a preliminary selection was made 

based on the title. Third, a subsequent selection is made after reading the abstract. 

Fourth, articles are added to the final selection based on availability. Finally, articles 

were added through forward and backward citations. An illustration of this selection 

process can be seen in Figure 2-1. 

 

Figure 2-1: Literature selection process 

 

Table 2-3 presents an overview of the selected literature. In total 30 articles were 

selected for review, as shown in Figure 2-1. All the selected articles are related to 

automation by bots and/or robots in relation to three concepts: job competencies, work 

characteristics and the transportation sector.  
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Table 2-3: Collection of literature included in the review (n=30) 

 Article Concepts 

  Competencies Work characteristics Transportation 

sector 

1. (Autor, 2015) X X  

2. (Bakhshi et al., 2017) X  X 

3. (Bakker et al., 2007)  X  

4. (Bakker et al., 2017)   X  

5. (Bauer et al., 2020)  X  

6. (Berge et al., 2015) X X  

7. (Brougham et al., 2018)  X  

8. (Bruun et al., 2018) X   

9. (Bughin et al., 2018) X   

10. (Cascio et al., 2016)  X  

11. (Chung et al., 2013)   X 

12. (Coupe, 2019)  X  

13. (Day et al., 2010)  X  

14. (De Wit, 2019)   X 

15. (Dobrkovic et al., 2016)  X X 

16. (Fossen et al., 2019) X   

17. (Fouarge, 2017) X   

18. (Frey et al., 2013) X   

19. (Frontier Economics, 2018)  X  

20. (Hawksworth et al., 2018)   X 

21. (Jerbashian, 2019) X   

22. (Kemna et al., 2019) X  X 

23. (Kirchherr et al., 2019) X   

24. (Klumpp, 2018)   X 

25. (Körner et al., 2019)  X  

26. (Lichtenthaler, 2018)  X  

27. (Nedelkoska et al., 2018) X  X 

28. (O’Driscoll et al., 2010)  X  

29. (Patel et al., 2018)  X  

30. (Shoss, 2017)  X  
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2.2. Relation between bots and skills 

 

Technological change is generally accompanied with a shift in demand for skills. The 

steam engine, for example, increased the demand for primarily less-skilled workers. It 

enabled workers with basic manual skills to do the work previously done by highly 

skilled workers (i.e. weavers). More recent technologies like the computer, bots and 

robots are considered to be skill-based, and have therefore increased the need for 

higher skilled people (Nedelkoska et al., 2018). These technologies complement the 

work of high skilled workers and substitute the routine tasks of lesser skilled workers 

(e.g. assembly line workers). This is supported by the fact that manual and routine tasks 

are decreasing, while interactive and analytical tasks are increasing (Berge et al., 2015; 

Nedelkoska et al., 2018). These trends can be seen in Figure 2-2: the downward trend in 

non-routine manual tasks is mostly caused by a decrease in employment in the agrarian 

sector. 

 

 
Figure 2-2: Change in type of tasks between occupations in the Netherlands (Berge and Weel, 2015, p.8) 
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Jerbashian (2019) looked at ten European countries and found changes in demand for 

different wage levels. These changes were bigger in IT dependent industries. From 1993 

to 2007, employment shares of medium-waged occupations have decreased and shares 

of high-waged occupations have increased, while the share of low-waged occupations 

has stayed the same. However, Nedelkoska and Quintini (2018) predict that in the 

future it will be primarily non-skilled and low-skilled labour that are at risk of 

automation in OECD countries. This shows that unlike previous technologies, AI puts 

more low-skilled labour at risk instead of enabling them to carry out high skilled work. 

This trend is seen in multiple countries, indicating that increasing income inequality 

will be one of the hurdles to overcome with the future use of more advanced 

automation (Berge et al., 2015; Bruun et al., 2018).  

Automation is changing the demand for certain occupations. Additionally, the content of 

occupations has changed substantially over the years. An commonly used example is 

that of a bank teller (Autor, 2015; Bughin et al., 2018). With the rapid deployment of 

automatic teller machines (ATM), bank tellers saw their work being overtaken by 

machines. As a result, the operating costs of bank branches was reduced. Consequently, 

the amount of bank branches increased and with it the employment of bank tellers. 

With the use of information technology, the work of bank teller shifted towards a focus 

on “relationship banking”. This includes building relationships with clients and offering 

them additional bank services. Other examples could be a shift from heavy physical 

work to operating and monitoring machinery for miners and production workers. 

Literature suggests around 50% of the changes in tasks can be explained by shifts in 

demand for occupations and 50% by changes in the contents of occupations (Berge et 

al., 2015; Nedelkoska et al., 2018). This means that Figure 2-2: likely underestimates the 

changes in the task structures over the years. 

By looking at the skills associated with tasks that are decreasing, increasing and 

transforming, a prediction can be made for which skills will be affected by automation. 

The introduction of automation technologies leads to an increasing importance of skills 

which can be placed in three groups: Social intelligence, Cognitive intelligence and 

Digital skills. These three groups are discussed in the following sections. 
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2.2.2. Social intelligence 

 

Skills related to social intelligence are continuously named throughout literature as a 

skill which will be difficult to automate. These skills are used in a wide range of job 

tasks, such as teamwork, persuasion, negotiation and caring for others. Frey and 

Osborne (2013) noted that AI is able to mimic some amount of human interaction. 

However, providing intelligent responses to natural human emotions is still a very 

challenging task. Consequently, social intelligence was one of the three main non-

susceptible work characteristics in their automation model. With the advancements of 

AI, the demand for skills within jobs is shifting; the ability to adapt to these changes 

might be one of the most crucial skills for the future (Kemna et al., 2019).   

Bughin et al. (2018) estimated that between 2016 and 2030 the aggregate demand for 

hours worked using social and emotional skills across all industries in Europe will see 

an increase of about 22%. This is in line with the previously discussed trend of 

increasing demand for non-routine interactive tasks in the Netherlands. 

Entrepreneurship and initiative taking is the specific skill that sees the steepest increase 

followed by leadership. Teaching and training others experiences the smallest increase 

with only 14%, which could be due to online learning becoming more widely used. An 

overview of some of the component skills of social intelligence that have been found to 

be increasing can be seen in Table 2-4. 

Table 2-4: Collection of social intelligence skills which are expected to see an increase in demand 

Social intelligence Source 

Advanced communication and negotiation skills  
Interpersonal skills and empathy  
Leadership and managing others  
Entrepreneurship and initiative-taking  
Adaptability and continuous learning 

Bughin et al. (2018) 

Negotiation 
Persuasion 
Social perceptiveness 

Frey and Osborne, (2013); Nedelkoska and Quintini, 

(2018) 

Fluency of ideas 
instructing 
Active learning 
Learning strategies 
Monitoring (yourself, others and organization) 

Bakhshi et al. (2017) 
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2.2.3. Cognitive intelligence 

 

AI is not yet able to outperform human thinking in most scenarios likely to occur during 

work. This is due to the subjective and ever-changing nature of most work scenarios. 

Consequently, cognitive intelligence is another skill in which humans excel. Cognitive 

intelligence has an impact on how a person perceives, comprehends and acts in their 

environment. This includes the ability to generate new ideas for existing or new 

situations (i.e. creativity). It has been proven very difficult to give AI creative 

capabilities because the processes underlying human creativity are difficult to specify 

(Frey et al., 2013).  

Some routine cognitive tasks are susceptible to automation, such as data entry and 

processing. The division between routine cognitive and non-routine analytical tasks can 

also be seen in Figure 2-2. Although more commonly they are divided into basic and 

higher cognitive skills. Demand for basic cognitive skills are decreasing and are 

expected to keep decreasing. This is especially relevant if these skills are used for 

routine tasks involving a machine. The higher order cognitive skills, like creativity and 

problem solving, are expected to see an increase. 

Bughin et al. (2018) predicted higher cognitive skills will see an increase in demand of 

14% through 2030 while basic cognitive skills will see a decrease by 17%. There is also 

a symbiotic relation between cognitive intelligence and social intelligence. Jobs 

containing skills from both categories have seen twice as much increase in demand than 

jobs containing only skills from either category (Fouarge, 2017). This could be 

explained by jobs that require both skills experiencing an amplification of work without 

necessarily replacing human workers. While human workers using primarily social 

intelligence, like caring for others, will also not be replaced but will experience less 

amplification of their work (Fossen et al., 2019). Table 2-5 shows a collection of 

commonly named cognitive intelligence skills which are expected to see an increase in 

demand in the future. 
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Table 2-5: Collection of higher cognitive skills which are expected to see an increase in demand 

Higher cognitive skills Source 

Critical thinking and decision making 
Project management 
Complex information processing and interpretation  
Creativity 

Bughin et al. (2018) 

Problem solving 
Creativity 
Originality 

Frey and Osborne, 

(2013); Nedelkoska and 

Quintini, (2018) 

Problem-solving  
Creativity 
Entrepreneurial thinking and self-initiative 
Adaptability  
Perseverance 

Kirchherr et al. (2019) 

Judgment and Decision Making 
Originality  
Deductive Reasoning  
Complex Problem Solving 

Bakhshi et al. (2017) 

 

2.2.4. Digital skills 

 

The deployment of more advanced technologies in work requires more people to be 

able to develop them. As a result, skills relating to innovating, developing, adapting and 

servicing them are expected to see a surge in demand. These advanced digital skills 

include programming, data analysis and technology design. The skills that will see the 

biggest surge in demand will be IT skills and programming, which could grow up to 

90% between 2016 and 2030 according to Bughin et al (2018).  The skill that will be 

most in demand is (complex) data analysis. Estimates show around 455,000 people 

with this skill will be needed in Germany alone between 2018 and 2023 (Kirchherr et 

al., 2019).  

Besides skills relating to shaping and maintaining bots, people who only use them will 

also have to increase their digital skills. These skills relate to using systems and data, 

understanding systems and digital collaborations (Kirchherr et al., 2019). Jobs with a 

higher intensity of computer use have seen a bigger increase in work demand over the 

last 20 years than those involving less computer intensity. These changes can primarily 

be attributed to changes within the jobs themselves instead of changes in demand for 

these jobs (Fouarge, 2017). This is an indication that employees are having to rely more 

and more on computers to be able to do their job.  
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With these trends, it is not surprising that the demand for basic digital skills is also 

increasing. The demand for these already widely used skills are expected to increase up 

to 65% in Europe between 2016 and 2030 (Bughin et al., 2018). With the use of more 

advanced systems, even employees with “basic” digital skills will have to upgrade these 

skills to acquire all the benefits that these systems offer. Research by Kemna et al. 

(2019) showed that over the next 10 years in the Netherlands alone around 3 million 

employees will have to increase their digital skills to be able to adequately benefit from 

the advantages bots offer. Table 2-6 presents an overview of commonly named basic 

and advanced digital skills that is expected to see an increase in demand.  

Table 2-6: Collection of digital skills which are expected to see an increase in demand 

Digital skills Source 

Systems Evaluations 
Systems Analysis 

Bakhshi et al. (2017) 

Basic digital skills  
Advanced IT skills and programming 
Advanced data analysis and mathematical skills 
Technology design, engineering, and maintenance  
Scientific research and development 

Bughin et al. (2018) 

Technological Skills 
(Complex data analysis, Development of smart hardware/robotics, Web 
development, User-centric designing (UX), Conception and administration of 
networked IT systems, Block chain technology development, Tech translation) 
Basic digital skills 
(Digital literacy, Digital interaction, Collaboration, Agile working. Digital 
learning, 
Digital ethics) 

Kirchherr et al. 

(2019) 

Understanding of systems 
System use capability   

Kemna et al. (2019) 
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2.3. Relation between bots and work characteristics 

 

The effect of automation has been mostly investigated on macro-level phenomena such 

as effects on job categories, industries, labour markets, and individual countries. Other 

potential impacts remain largely unexplored, including the effects on work 

characteristics which relate to an employees’ well-being and health (Brougham et al., 

2018; Körner et al., 2019).  While bots could lead to higher demands for employees with 

potential harmful effects on well-being (Cascio et al., 2016). Work stress models 

indicate that the presence of high job demands combined with the absence of job 

resources leads to mental strain (Bakker et al., 2007). 

It is easy to imagine that the application of an automation technology can lead to a sense 

of job insecurity among employees. While at the same time not offering any resources to 

deal with this demand. On the contrary, bots could even cause some job resources like 

level of control to deteriorate. To study these and other relations between bots and 

work characteristics the Job Demands-Resources (JD-R) Model is chosen to provide a 

theoretical framework (Bakker et al., 2017). This model will be discussed in the next 

section.   

2.3.1. The Job Demands-Resources Model 

 

The Job Demands-Resources (JD-R) Model is one of the leading models to understand 

employee well-being and health (Bakker et al., 2017). According to this model, work 

characteristics which relate to employee well-being and health can be classified into 

two categories: job demands and job resources (see Figure 2-3). Bakker et al. (2007) 

define job demands as: “physical, psychological, social, or organizational aspects of the 

job that require sustained physical and/or psychological (cognitive and emotional) 

effort or skills and are therefore associated with certain physiological and/or 

psychological costs” (p. 312). Job demands can lead to negative effects on employee 

health and well-being when they require high effort from which the employee has not 

properly recovered or when not enough job resources are present (Bakker et al., 2007). 
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Job resources are defined as: “physical, psychological, social, or organizational aspects 

of the job that are functional in achieving work goals, reduce job demands and the 

associated physiological and psychological costs, or stimulate personal growth, learning, 

and development” (Bakker and Demerouti, 2017, p. 274). Job resources can depend on 

the specific company (e.g. job security, growth opportunities and monetary rewards), 

social and interpersonal relations (e.g. company support from superiors and 

colleagues), the organization of work (e.g. participation in decision making, role clarity) 

and the task level (e.g. performance feedback, task significance, task identity, skills 

variety and autonomy) (Bakker et al., 2007). 

 

 

Figure 2-3: The Job Demands-Resources (JD-R) Model (Bakker and Demerouti, 2007, p. 313)  

 

The introduction of bots can alter several job demands and job resources. Bots can have 

a destructive effect on jobs (Frey et al., 2013; Nedelkoska et al., 2018). As a result, 

employees could experience more job insecurity when bots are introduced in their 

work environment. Additionally, a job resource like job autonomy could be reduced by 

bots automating decision making previously done by employee. These and other 

relations between bots and work characteristics are more elaborately discussed in the 

following sections. 
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2.3.2. Job insecurity  

 

Job insecurity is one of the most commonly named work characteristic that could be 

affected through the introduction of bots (Brougham et al., 2018; Patel et al., 2018). Job 

insecurity refers to the potential loss of the job as a whole, as well as the deterioration 

in job conditions and loss of anticipated opportunities (Shoss, 2017). Job insecurity can 

lead to mental health complaints, lower levels of job satisfaction, lower levels of job 

involvement, decreased trust and engagement, and increased intention to leave (Bakker 

et al., 2017; Patel et al., 2018). Since it takes employees energy and time to deal with 

these pressures, job insecurity is defined as a job demand. 

Researchers agree that automation will have an impact on employment, but there is still 

a lot of uncertainty as to what extent.  Some claim that 47% of the jobs in the US are at 

risk of some sort of automation, while others predict only 9% is at risk (Frey et al., 

2013; Nedelkoska et al., 2018).  Employees working in environments that are 

susceptible to automation might, as a result, experience a higher sense of job insecurity 

(Patel et al., 2018). Automation will destroy jobs but at the same time will also create 

demand for existing and new jobs; this could potentially offset the destruction of jobs 

(Autor, 2015). These trends all affect a person’s fear for unemployment but also show 

that opportunities on the job might be destroyed or created.  

 

 

 

 

 

 

 

 



21 
 

2.3.3. Psychological demands 

 

Bots might also relate to psychological demands of work. Job tasks which are repetitive 

and less complex have a higher chance of being automated. This could mean that bots 

take over the strenuous monotone tasks and employees are able to focus more on value 

added activities. This leads to employees experiencing a higher sense of purpose at 

work, lowering psychological demands (Körner et al., 2019). However, due to bots 

taking over repetitive and less complex work tasks, higher cognitive and social skills are 

becoming more important in performing the  remaining work tasks (Nedelkoska et al., 

2018). This could mean that more (high) skills are needed to carry out the remaining 

work tasks which could lead to an increase in qualitative workload  (Berge et al., 2015; 

Bughin et al., 2018). This increase in qualitative workload can be seen as an increase in 

psychological demands (Bakker et al., 2017). 

Work tasks that require no skills or low skilled are at the highest risk of automation. As 

a result, employees might need to acquire (new) skills to be able to perform the 

remaining work tasks that cannot be automated. People working in jobs which will be 

transformed through automation will have to acquire or increase digital skills to be able 

to properly use these systems. Even if they have the required skills they still might be 

required to continuously improve these skills to keep up with the continues upgrades 

and technological advancements (Körner et al., 2019).  Continuous improvements might 

even lead to employees learning new systems while they are still in the process of 

mastering the current one (Day et al., 2010). In addition, tasks which automation cannot 

take over might become a bigger part of their job. Thus, as a result of the introduction of 

bots, employees might be required to continuously learn new skills or improve existing 

ones, which is a job demand. 
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There are also numerous technical problems associated with automation which lead to 

an increase in psychological demands. In their study about perceived stress in human–

machine interaction, Körner et al. (2019) identified five categories of stressors: 

software problems, hardware problems, usability, situational awareness and 

qualification requirements. The most commonly named stressor was the increasing 

complexity of computer software and troubleshooting requirements.  
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2.3.4. Job autonomy 

 

The amount of freedom and independence an employee has in terms of doing their job 

is called job autonomy (Bakker et al., 2007; Morgeson et al., 2006). Job autonomy is one 

of the most important job resources to buffer negative effects from job demands 

(Bakker et al., 2007). This is most likely because it enables employees to decide for 

themselves when and how to deal with job demands. If bots can make decisions more 

efficiently than an employee, it is likely that some these decisions could be made 

autonomously by a bot. The employee in turn, might be dependent on the output of this 

bot or get instructions from the bot leading to a decrease in autonomy. Instead of 

performing the work themselves an employee might oversee multiple bots carrying out 

his work; this supervision of automated work could lead to more autonomy (Frontier 

Economics, 2018). 

More recently, there has been an increasing focus on designing machines to work 

together with employees instead of focusing on replacing employees (Lichtenthaler, 

2018). The employee and bot both focus on the areas they individually excel in, leading 

to a symbiotic work relationship. Having a digital assistant could increase the autonomy 

of an employee. Therefore, depending on how bots are deployed they could lead to an 

increase or decrease of autonomy.  

Deploying bots is accompanied by the generation of a lot of data, this data is used by 

bots. But this data will also be used to monitor the performance of the bots (Cascio et al., 

2016). Depending on how bots are deployed this data could also be used to monitor the 

actions and performance of employees. This could lead to a situation where instead of 

direct monitoring through observation by a supervisor, employees can be continuously 

monitored based on this data (Frontier Economics, 2018). This continuous monitoring 

could lead to a reduction in autonomy and an increase in perceived work demands 

(Cascio et al., 2016). If the focus of such a monitoring system is on development instead 

of control, employees will perceive fewer negative outcomes (Crafts et al., 2018).  
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2.3.5. Workplace social support 

 

Social interactions between an employee and their environment can function as job 

resources in the JD-R Model (Bakker et al., 2017).  These interactions with colleagues 

might change through the interaction with bots. Employees could be forced to primarily 

communicate through digital channels, because colleagues might be replaced by bots 

(Cascio et al., 2016). As mentioned before, there is an increasing focus on bots 

collaboration with employees instead of simply replacing them. But these bots generally 

do not give the social support that human co-workers are able to give, while co-worker 

support is an important resource. Additionally, monitoring of performance of 

employees might become more automated and done less physically by supervisors. As a 

result, employees could receive less direct support from supervisors. As previously 

discussed, work tasks that require interpersonal interactions are more difficult to 

automate. As a result, remaining work tasks could primarily involve personal 

interactions. Depending on how bots are deployed they can either have a negative or 

positive effect on workplace social support.  
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2.4. Implications for the transportation sector 

 

Next to manufacturing and agriculture the logistic sector is commonly named as a sector 

that has a high percentage of jobs which are at risk of automation. According to several 

studies, between 52- 54% of jobs in the logistic sector are at risk of automation (Frey et 

al., 2013; Hawksworth et al., 2018; Nedelkoska et al., 2018). The potential jobs created 

through increased productivity with automation is also not expected to offset the 

displacements of workers in this sector (Bakhshi et al., 2017). 

This can be attributed primarily to the number of physical tasks in highly structured, 

predictable environments. The logistic sector employs a lot of people who carry out 

physical routine tasks that can also be automated with the use of robots. This can 

already be seen by the number of robots that are being deployed to carry out material 

handling activities in warehouses. For the transportation sector specifically, the fast 

developments in autonomous driving technologies form both risks and challenges for 

the future employment of truck drivers. Additionally, the increased automation of 

routine tasks relating to interaction with systems is also expected to have an effect on 

the clerical and decision support tasks in transportation (Hawksworth et al., 2018).  

Besides increasing competitiveness, bots can also be seen as a solution to the shortage 

of available workers (Kemna et al., 2019). The transportation sector has been dealing 

with labour shortages caused by an increase in work as a result of economic growth 

combined with an aging workforce (Chung et al., 2013; De Wit, 2019). There is an 

especially high demand for truck drivers and transportation planners (De Wit, 2019). 

The advancements in truck platooning and autonomous driving technology offer a 

potential future solution for the shortage of truck drivers (Klumpp, 2018). For the 

shortage in transportation planners, bots can offer a solution by improving the 

productivity and efficiency of existing planners through improved assistance and 

support (Dobrkovic et al., 2016).  
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In their research into transitions in labour in the Netherlands, Kemna et al. (2019) 

indicated that between 10-20% of the truck drivers workers will be displaced through 

automation by 2030. These employees will have to be reskilled before they are able to 

fulfil other (new) jobs in the transportation sector or make a career change. There also 

is an indication that 10-20% of transportation planners will be displaced, while the 

remaining group will need to increase their (digital) skills. It is important to prepare the 

work force with the right skills to work in this new automation infused work 

environment. While taking into consideration the effects this will have on the work 

environment of employees. This way companies can be sure to get the most out of their 

employees and the opportunities automation technologies have to offer.  
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2.5. Conclusion 

 

During this literature review several potential relations between bots and job 

competencies, as well as bots and work characteristics have been discussed. The 

introduction of bots might result in employees having to focus on different work tasks. 

Certain work tasks are more prone to be overtaken by automation than others. This 

might lead to competencies associated with these tasks being less in demand. In 

addition, the introduction of automation will also bring demand for (new) work tasks 

and associated competencies. The job competencies that are expected to be more in 

demand are related to social intelligence, cognitive intelligence and digital skills. 

However, empirical research on the relation between bots specifically and job 

competencies is lacking. Additionally, literature aimed at the relation between skills and 

automation as a whole in the transportation sector is also scarce. 

Instead of replacing employees, there is an increasing focus on collaboration between 

employees and automation. This is especially relevant for jobs where bots and 

employees can form a symbiotic relationship (e.g., transportation planners). If 

implemented correctly, employees will be empowered by bots while carrying out their 

work. The introduction of bots into their work could mean that certain work 

characteristics will be affected. How bots are implementing can determine if they will 

either have a positive or negative effect on certain work characteristics. In this review, 

multiple work characteristics were presented that could be affected, such as job 

security, psychological demands, job autonomy and workplace social support. However, 

empirical support for the relation between bots and these work characteristics is still 

lacking.  
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3. Method 
 

In this chapter the method used to answer the main research question is presented. In 

the first section, section 3.1, the research design is discussed. In section 3.2, the 

characteristics of the sample are presented. In section 3.3, the procedures that were 

followed during the data collection are described. In section 3.4, the instruments that 

were used for collecting the data are discussed. Lastly, in section 3.5, the data analysis 

procedures are described.  

3.1. Research design 

 

A cross-sectional interview study has been conducted among employees to acquire 

empirical data. The interviews consisted of two parts. First, a predetermined set of 

open-ended questions were asked. These questions were primarily related to how 

respondents feel about the introduction of bots in their jobs and how they think their 

work will be affected through the introduction of bots. After the interview, respondents 

are asked to fill out a set of closed questions. This questionnaire aimed to determine to 

what extent employees think the importance of certain job competencies will change 

through the introduction of bots. The respondents were presented with a list of 31 job 

competencies. Subsequently, they were asked to indicate the importance of each job 

competency on a 5-point Likert scale ranging from 1(not important) to 5 (very 

important). The importance of job competencies was rated for the present situation and 

for the future. 
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3.2. Sample 

 

The sample consisted of transportation planners working at a medium sized logistic 

service provider (LSP) in the Netherlands. The LSP is specialised in the transport of 

glass and non-stackable pallets and has its headquarters in the Netherlands.  In total, 16 

employees were interviewed, and 15 of them completed the additional questionnaire 

leading to a completion rate of 93.8 %. One respondent from the fleet management 

department did not fill out the questionnaire. With regard to the occupation of 

employees, 37,5% were planners (6 respondents), 12,5% were supervisors of planners 

(2 respondents), 37.5% were fleet managers (6 respondents) and 12.5% were 

supervisors of fleet managers (2 respondents). In the company where the respondents 

work, planners primarily focus on making and adjusting the transport planning. While 

fleet managers primarily supervise the execution of the transport planning and are the 

only employees that have direct contact with drivers. Both planners and fleet managers 

were included in the sample because they both do job tasks associated with those of a 

transportation planner. 

The mean age of employees from the planning department (i.e. planners and planner 

supervisors) was 45.50 years (SD=7.93), and the mean age of employees from the fleet 

management department (i.e. fleet managers and fleet manager supervisors) was 33.71 

years (SD=10.09). Concerning the work experience of respondents, employees in the 

planning department had an average work experience of 21.50 years (SD=9.20) and 

employees from the fleet management department had an average work experience of 

6.57 years (SD=7.48). All of the respondents were male. As for work locations, 50% of 

the respondents worked in the Netherlands (6 planners and 2 planner supervisors), 

25% of the respondents worked in the Czech Republic (3 fleet managers and 1 fleet 

manager supervisor), and 25% of the respondents worked in Poland (3 fleet managers 

and 1 fleet manager supervisor). An overview of these demographic characteristics of 

the sample can be found in Table 3-1. 
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Table 3-1: Demographic characteristics of the sample (n=16)  

Demographic characteristics 

Occupation 

Planner (%) 6 (37.5) 

Planner supervisor (%) 2 (12.5) 

Fleet manager (%) 6 (37.5) 

Fleet manager supervisor (%) 2 (12.5) 

Age, years 

Range 24-57 

Mean planning department* (SD) 45.50 (7.93) 

Mean fleet management department* (SD) 
33.71 
(10.09) 

Experience, years 

Range 1-32 

Mean planning department* (SD) 21.50 (9.20) 

Mean fleet management department* (SD) 6.57 (7.48) 

Gender Male 100% 

Work location  

The Netherlands (%) 8 (50) 

The Czech Republic (%) 4 (25) 

Poland (%) 4 (25) 

*Planning department (i.e. 6 planners and 2 planner supervisors) 
  Fleet management department (i.e. 6 fleet managers and 2 fleet manager supervisors) 
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3.3. Data collection procedure 

 

The interview questions and competency profile were reviewed by a supervisor and 

planner to ensure the applicability and validity of the questions and statements. The 

interviews lasted approximately 40 minutes and were held during working hours. At 

the end of the interview the content of the questionnaire was briefly explained to the 

respondents. The questionnaire was sent via email after the interview took place. If 

applicable, a reminder to fill out the questionnaire was sent after one and two weeks. To 

allow for more focus on the interview and prevent loss of information, audio recordings 

were made during the interviews. Approval to record the interview was asked 

beforehand. Besides asking for approval it was made clear that the identities of the 

respondents and the provided information will stay confidential. The respondents work 

in different countries, where possible interviews were held in person. If interviews in 

person were not possible, they were held via Skype. Interviews were conducted in 

English or Dutch, depending on the preference of the interviewee. All the interviews 

took place in February and March, 2020.  
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3.4. Instruments 

 

The views of respondents on the introduction of bots and the possible resulting impact 

of this introduction on their work was collected by asking respondents a set of open-

ended questions with potential follow-up questions. Additionally, these questions were 

used to collect demographic data of the respondents and general info about their work 

situation. The interview scheme that was used as a guide during the interviews is shown 

in Appendix A.  

In order to arrive at a set of relevant competencies to be used in the questionnaire, 

multiple existing competency profiles for transport planners were analysed. To arrive at 

a comprehensive list of the relevant competencies for transportation planners, the 

different competency profiles were combined into one competency profile. The 

Universal Competency Framework (UCF) by Saville and Holdsworth Limited (SHL) is 

used to provide structure for this process. SHL uses the UCF to underpin the majority of 

their personality, behavioural and ability tests (Bartram, 2012). The UCF includes a 

collection of 112 specific behavioural competencies. Behavioural competencies are 

general attributes of an individual which enable effective performance in a role that can 

be measured through behaviour (Bartram, 2012). Behavioural competencies are chosen 

because these can be deployed independent of the content of a specific job. This makes 

the results easier to generalize and to compare with previous findings. In addition, 

behavioural competencies are less susceptible to different organizational routines and 

cultures than technical and value driven competencies (Soderquist et al., 2010). An 

overview of the final 31 competencies and how they relate to the UCF and selected job 

competency profiles is shown in Appendix B 
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3.5. Statistical analysis 

 

The qualitative data were analysed with the use of coding. Coding is a method that 

groups qualitative data in order to facilitate analysis (Zikmund et al., 2010). The coding 

software MAXQDA2020 was used to code the data and help identifying patterns. 

Information relating to competencies, job resources and job demands was identified. 

The views of respondents on these subjects were grouped into codes. The first round of 

coding is based on the specific topics of interest that were found in the literature review 

(i.e. social skills, cognitive skills, digital skills, job insecurity, psychological demands, 

autonomy and workplace social support). The second round of coding was used to look 

for new relations supporting these topics of interest and new or other themes related to 

the research topic.  

The results from the questionnaire were converted into mean scores for each individual 

job competencies ranging from 1 (not important) to 5 (very important). This conversion 

resulted in a mean score per job competency for the current and for the future situation. 

The difference in mean scores for each of the 31 job competencies between the current 

and future situation will be tested for statistical significance with the use of the 

Wilcoxon signed-rank test. The programming language R was used to perform the 

Wilcoxon signed-rank test (R Core Team, 2020). The main aim of this study is not 

necessarily to provide proof of relations between skills and bots. But, even with the 

relatively small sample size, significant differences could still be detected. The 

differences in mean scores of the job competencies for the current and future situation 

will be analysed in order to support previously identified and new themes. Where 

applicable, results from the quantitative analysis are used to support results from the 

qualitative analysis and vice versa. For example, if job competencies are found to 

increase in importance in the future this could mean that employees will have to learn 

new skills which in turn could be experienced as an increase in work load.  
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4. Results 
 

In this chapter presents the results of this research study are presented. First, 

information is provided related to the bot awareness of employees in Section 4.1. By 

providing a frame of reference of the respondents, this section serves to support the 

interpretation of results presented in following sections. Next, I will present the job 

competencies that were related to the introduction of bots in section 4.2. This is 

achieved by first presenting the current job competency ratings, followed by a 

comparison of these ratings with future job competency ratings. Finally, work 

characteristics that were related to the introduction of bots are discussed in Section 4.3. 

4.1. Bot awareness of respondents 
 

In order to get an understanding of the bot awareness of respondents, respondents 

were asked how software systems currently aid them in their job tasks. Additionally, 

they were asked how they expect bots to impact their job tasks in the future. As 

mentioned, this section serves to support the interpretation of the results presented in 

the following sections. Both planners (PL) and fleet managers (FM) primarily use the 

same two software systems to carry out their job tasks. These are a transportation 

management system (TMS) and a board computer system (BCS).  

In the TMS, a PL can see the orders and make a plan for each truck. The FM is able to see 

the plan and send it to the board computer in the truck. The respondents rely on the 

TMS in order to carry out their daily tasks, as the following FM described: “Without TMS 

I would be lost to be honest, it gives you all the information: the order, truck, trailer, time, 

location, who it is for and what time do you have between pickup and delivery. So those 

are 6-7 basic information points that are shown clearly and is something that, without, we 

would not manage to do our jobs”.  

 

 

 



35 
 

The BCS shows the location of the truck, what the driver has done and what the driver is 

currently doing. A driver has to indicate on the board computer, located in the truck, 

what action he is currently performing. This information is continuously updated in the 

BCS. The BCS is linked to the TMS, it communicates which action the driver is currently 

performing and the location of the driver. The TMS and BCS are both crucial for the 

respondents as this PL explained: “It (BCS) is used to check the hours of the drivers, we 

constantly switch between TMS and BCS. For every order we have to check, will the driver 

make it in time yes or no? Is the driver able to carry out this order based on the number of 

hours and breaks?”. 

The overall bot awareness of respondents is relatively low - they do not have any 

experience with working with bots. The respondents are of the opinion that the current 

system is already quite advanced, especially compared to other transport companies. 

This FM recalled only working with paper at his previous employer: “… the job where I 

was working before, 5 years ago, there was a huge table with piece of paper, that was their 

system. If I am thinking about it now, for 5 years I have used our TMS, planners use the 

mouse and put plans behind trucks. So, for me it is a huge step in the process from the 

table to the computer. What can be updated now, I don’t know. I have TMS, I have 

everything in the system … if the planners can put the plan behind the truck in one second, 

the next second I can send it. After 5 seconds it is at the board computer. I can’t imagine 

what can be updated, I don’t know”.  
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Respondents still had expectations on how their jobs might change in the future due to 

bots. These expectations primarily related to bots being implemented in one of the 

following job tasks: administrative tasks, monitoring, messaging and planning. Besides 

checking and instructing drivers, the FMs also have to take care of numerous 

administrative tasks. These tasks include: logging kilometre and fuel data, validating 

food expenditures and adding new orders to the system. This FM had the following to 

say about the opportunity for the introduction of a bot in his job: “You have the boring 

job of inputting orders 30-40 a day … I would so it is a mundane job. One street number 

wrong or too few, it might be 100-500 kilometres different. From what I have heard there 

are companies that have it automated. It is in a pdf; I have to double click and wait for it to 

do it automatically. I know that there are ways that you can have an algorithm which 

reads the pdf and puts the information in automatically”.  

FMS also expect their monitoring tasks will be partly automated by bots. In the future a 

system might suggest route adjustments based on real-time data and warn them when a 

driver deviates from a given route. The current warning system only indicates if a driver 

is expected to arrive on schedule or not. If a driver is expected to be late or has an issue, 

all the interested parties are contacted manually via mail by the FM. The FMs mentioned 

that in the future these messages might be sent automatically. The company was 

already working on a concept where parties will be automatically updated of delayed 

truck after a FM fills out a standardized form.  
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The PLs had varying expectations of how much of their job could be automated by a bot. 

Most PLs were of the opinion that a bot will be unsuccessful with autonomous planning 

decisions. Most can imagine a scenario where a bot provides them with support in their 

jobs. But even then, they are sceptical as this PL expresses: “I think automatic planning 

will be really difficult for a system, maybe it can provide support or suggestions. But then I 

expect I will still have to make a lot of changes and it will not be easy to put everything in 

the system.”.  A minority of PLs were of the opinion that orders can be planned 

automatically with relative ease, especially simple and repeating orders. When asked if 

he expects planning decisions to be more automated in the future this PL had the 

following to say: “I hope so, most of the decisions are quite easy. So, a planner can focus 

only on the part that is left over, the x percentage be it 10 or 20 or 40 percent. But most of 

the decisions are easy, a planner might not be needed at all. This is especially true for 

trucks who have to go back to the same pick-up location after their delivery”.  

To summarize, PLs as well as FMs were both satisfied with the capabilities of their 

current support systems and could not imagine working without them. The respondents 

have almost no experience with bots being applied in their job. A basic delay warning 

system is the only system feature that resembles that of a bot. Even with their limited 

experience with bots, respondents still had expectations on how their job tasks might be 

impacted by bots in the future. FMs expected bots will help them with administrative 

tasks and messaging, while PLs had varying opinions on the possibilities of bots being 

implemented in their job tasks. How the impact of bots on their job tasks translates to 

potential changes in important skills and work characteristics will be presented in the 

following sections.  
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4.2. Relation between bots and job competencies 

 

To provide insight into the relation between bots and job competencies, respondents 

were asked to indicate the importance of 31 job competencies in their current situation 

and for the future. First, the ratings of job competencies for the current situation are 

discussed (4.2.1). Then, with the current ratings of job competencies serving as a 

benchmark, the ratings of job competencies in the future situation and their relation 

with bots will be discussed (4.2.2). 

4.2.1.  Job competency ratings for the current situation 

 

All but one of the 31 job competencies proposed in the job competency profile were 

accepted (see Table 4-1). Only the competency Building and maintaining a network with 

clients was not accepted. Considering, the company where all the respondents worked 

had a separate department that deals with client contact, this is not that surprising. A 

competency is accepted if it has a mean score of at least moderate importance (3). When 

comparing the mean scores of PLs and FMs individual differences become clear. First, 

the important job competencies for both groups are discussed. Followed by a discussion 

of the differences between job competency ratings of Pls an FM s. 

The four most important job competencies were: following legal procedures, functioning 

under pressure, consulting and informing colleagues and accepting that things regularly 

change. Consulting and informing colleagues was extra important for the respondents 

because the transportation planning is split up in different departments that are highly 

dependent on each other. Additionally, a big part of the job of PLs as well as FMs 

consists of dealing with issues in the execution of the planning while still abiding to all 

the regulations. These issues can be related to the truck or trailer needing acute 

maintenance, traffic, missing documentation, etcetera. The requirement to deal with 

constant unforeseeable disruption made accepting that things regularly change an 

important job competency for PLs as well as FMs. 
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While carrying out their job tasks PLs and FMs always have to make sure everything is 

in accordance with the driving times and rest periods law. Drivers are only allowed to 

drive for a set number of hours before they need a mandatory break. In most cases the 

most efficient planning is one where the driver drives as long as he is legally allowed 

before taking a break. It is not uncommon that drivers are instructed to switch their 

trailer with another driver who just finished his or her break. This enables the PL to 

achieve stricter deadlines set by clients while still meeting law requirements. Making 

the most efficient planning, with increasing client demands, while dealing with constant 

disruptions makes functioning under pressure and following legal procedures important 

job competencies. 

Table 4-1: Current ratings and standard deviations (SD) of job competencies for all respondents(n=15),  
planners (PL, n=8) and fleet managers (FM, n=7) 

Rank Competency 

Total PL FM 

Mean* SD Mean SD Mean SD 

1 Following legal procedures 4.67 0.48 4.63 0.48 4.71 0.45 

2 Functioning under pressure  4.67 0.48 5.00 0 4.29 0.45 

3 Consulting and informing colleagues 4.60 0.61 4.50 0.71 4.71 0.45 

4 Accepting that things regularly change 4.60 0.62 4.88 0.33 4.29 0.70 

5 Pro-actively informing others 4.47 0.62 4.38 0.70 4.57 0.49 

6 Taking timely and clear decisions 4.47 0.62 4.75 0.43 4.14 0.64 

7 Accepting demanding work goals and responsibilities 4.40 0.62 4.75 0.43 4.00 0.53 

8 Aligning resources with colleagues 4.40 0.72 4.50 0.71 4.29 0.70 

9 Controlling costs 4.33 0.59 4.50 0.50 4.14 0.64 

10 Acting with integrity and respect for others 4.33 0.72 4.13 0.60 4.57 0.73 

11 Dealing with setbacks 4.33 0.70 4.75 0.43 3.86 0.64 

12 Meeting customer expectations and demands 4.33 0.70 4.63 0.48 4.00 0.76 

13 Following organisational procedures 4.27 0.70 4.00 0.71 4.57 0.49 

14 Dealing with diversity in people 4.13 0.56 4.25 0.66 4.00 0.53 

15 Using expertise 4.13 0.88 4.50 0.50 3.71 1.03 

16 Building and maintaining a network with colleagues 4.00 0.88 4.00 0.87 4.00 0.93 

17 Using software systems to achieve work goals 3.93 0.88 3.88 0.93 4.00 0.76 

18 Checking if available information is correct 3.87 0.88 4.00 0.87 3.71 0.88 

19 Managing time and resources 3.87 0.93 3.38 0.99 4.43 0.73 

20 Negotiating and convincing others 3.80 0.88 3.75 0.97 3.86 0.83 

21 Instructing others 3.80 1.07 3.38 1.49 4.29 0.70 

22 Coming up with new ideas and initiatives 3.67 0.89 3.88 0.93 3.43 0.73 

23 Planning activities 3.67 0.86 3.63 0.86 3.71 1.03 

24 Learning new tasks and information 3.67 0.77 3.38 1.11 4.00 0 

25 Generating knowledge through analysis of data 3.47 1.05 3.00 0.87 4.00 0.93 

26 Motivating and coaching others 3.47 1.04 3.13 1.45 3.86 0.64 

27 Monitoring progress of activities 3.40 0.91 3.00 0.71 3.86 0.99 

28 Presenting information 3.20 0.97 2.75 0.97 3.71 1.03 

29 Monitoring behaviour of others 3.13 1.21 2.75 1.20 3.57 1.05 

30 Reporting and documenting information  3.13 0.96 2.50 0.87 3.86 0.83 

31 Building and maintaining a network with clients 2.87 1.51 2.50 1.41 3.29 1.58 
*Range: not important (1), slightly important (2), moderately important (3), important (4), very important (5)  



40 
 

Although PLs and FMs both do job tasks associated with transportation planning, there 

are differences in the focus of their individual jobs. Some of these differences become 

clear when looking at their individual ratings of job competencies. The main aim of a PL 

is to create and maintain the most efficient transport planning. As a result, they rate job 

competencies which can be associated with this goal higher than FMs. These job 

competencies include accepting demanding work goals, functioning under pressure, using 

expertise and dealing with setbacks. FMs concentrate more on informing and guiding 

colleagues and have to take care of various administrative tasks. This is shown by their 

higher ratings of job competencies relating to administrative tasks (presenting 

information and reporting and documenting information) and social interactive tasks 

(motivating and coaching others and instructing others).  

4.2.2.  Relating differences between current and future job competency 

ratings to bots 

 

All job competencies accepted for the current situation were also accepted for the future 

context of a transportation planner (see Tables 4-2 and 4-3). The difference of the mean 

scores of job competencies in the current and future context were tested for significance 

with the Wilcoxon signed-rank test. Three job competencies were found to be 

significantly different: Coming up with new ideas and initiatives (Current rating M=3.67, 

Future rating M=4.47,  T=36, z=2.53, p=0.0119) and using software systems to achieve 

work goals (Current rating M=3.93, Future rating M=4.73, T=28, z=2.32, p=0.0206) were 

rated significantly higher in importance and the importance of consulting and informing 

colleagues (Current rating M=4.60, Future rating M=4.20, T=15, z=-1.98  p=0.0477) was 

rated significantly lower in importance. The resulting p-values of the Wilcoxon signed-

rank tests can be seen in Table 4-4. Based on literature, job competencies that are 

expected to see a change in importance were combined into three groups: Social 

intelligence, Cognitive intelligence and Digital skills (see Chapter 2., Sections 2.2.3, 2.2.4 

and 2.2.5). Changes in job competencies related to these skill groups will be discussed in 

the following sections.  
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Table 4-2: Ratings and standard deviation (SD) of job competencies for the future context relative to ratings 
for the current context for all respondents (n=15) 

   Total 

Rank Dif.* Competency Mean** SD Dif. 

1 0 Following legal procedures 4.73 0.45 +0.07 

2 +15 Using software systems to achieve work goals 4.73 0.45 +0.80 

3 +7 Acting with integrity and respect for others 4.60 0.48 +0.27 

4 +9 Following organisational procedures 4.47 0.62 +0.20 

5 +17 Coming up with new ideas and initiatives 4.47 0.62 +0.80 

6 -2 Accepting that things regularly change 4.40 0.81 -0.20 

7 +2 Controlling costs 4.40 0.81 +0.07 

8 -6 Functioning under pressure  4.40 0.72 -0.27 

9 -2 Accepting demanding work goals and responsibilities 4.33 0.61 -0.07 

10 +4 Dealing with diversity in people 4.33 0.80 +0.20 

11 0 Dealing with setbacks 4.33 0.59 0.00 

12 -6 Taking timely and clear decisions 4.27 0.86 -0.20 

13 -1 Meeting customer expectations and demands 4.27 0.86 -0.07 

14 -11 Consulting and informing colleagues 4.20 0.80 -0.40 

15 -10 Pro-actively informing others 4.13 1.01 -0.33 

16 +3 Managing time and resources 4.13 0.99 +0.27 

17 -2 Using expertise 4.13 0.88 0.00 

18 -10 Aligning resources with colleagues 4.07 0.91 -0.33 

19 +5 Learning new tasks and information 4.07 0.70 +0.40 

20 -2 Checking if available information is correct 4.00 1.16 +0.13 

21 +4 Generating knowledge through analysis of data 3.87 1.08 +0.40 

22 -2 Negotiating and convincing others 3.80 0.88 0.00 

23 0 Planning activities 3.80 1.08 +0.13 

24 -8 Building and maintaining a network with colleagues 3.73 1.01 -0.27 

25 -4 Instructing others 3.73 1.22 -0.07 

26 0 Motivating and coaching others 3.53 1.24 +0.07 

27 +1 Presenting information 3.53 0.82 +0.33 

28 +2 Reporting and documenting information  3.47 0.98 +0.33 

29 -2 Monitoring progress of activities 3.40 0.91 0.00 

30 -1 Monitoring behaviour of others 3.33 1.26 +0.20 

31 0 Building and maintaining a network with clients 2.80 1.53 -0.07 
* Dif.: Difference relative to ranking or score for the current situation 
**Range: not important (1), slightly important (2), moderately important (3), important (4), very important (5)  
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Table 4-3: Ratings and standard deviation of job competencies in the future context relative to ratings for the 

current context for planners (PL, n=8) and fleet managers (FM, n=7)  

 
   PL FM 

Rank Dif.* Competency Mean SD Dif. Mean SD Dif. 

1 0 Following legal procedures 4.63 0.48 0.00 4.86 0.35 +0.14 

2 +15 Using software systems to achieve work goals 4.88 0.33 +1.00 4.57 0.49 +0.57 

3 +7 Acting with integrity and respect for others 4.38 0.48 +0.25 4.86 0.35 +0.29 

4 +9 Following organisational procedures 4.38 0.70 +0.38 4.57 0.49 0.00 

5 +17 Coming up with new ideas and initiatives 4.63 0.48 +0.75 4.29 0.70 +0.86 

6 -2 Accepting that things regularly change 4.75 0.43 -0.13 4.00 0.93 -0.29 

7 +2 Controlling costs 4.63 0.48 +0.13 4.14 0.99 0.00 

8 -6 Functioning under pressure  4.75 0.43 -0.25 4.00 0.76 -0.29 

9 -2 Accepting demanding work goals and responsibilities 4.63 0.48 -0.13 4.00 0.53 0.00 

10 +4 Dealing with diversity in people 4.63 0.48 +0.38 4.00 0.93 0.00 

11 0 Dealing with setbacks 4.63 0.48 -0.13 4.00 0.53 +0.14 

12 -6 Taking timely and clear decisions 4.50 0.71 -0.25 4.00 0.93 -0.14 

13 -1 Meeting customer expectations and demands 4.63 0.70 0.00 3.86 0.83 -0.14 

14 -11 Consulting and informing colleagues 4.00 0.87 -0.50 4.43 0.73 -0.29 

15 -10 Pro-actively informing others 3.75 1.09 -0.63 4.57 0.73 0.00 

16 +3 Managing time and resources 4.38 0.70 +1.00 3.86 1.12 -0.57 

17 -2 Using expertise 4.38 0.70 -0.13 3.86 0.99 +0.14 

18 -10 Aligning resources with colleagues 3.88 0.78 -0.63 4.29 1.03 0.00 

19 +5 Learning new tasks and information 3.88 0.78 +0.50 4.29 0.45 +0.29 

20 -2 Checking if available information is correct 4.00 1.00 0.00 4.00 1.31 +0.29 

21 +4 Generating knowledge through analysis of data 4.00 1.00 +1.00 3.71 1.16 -0.29 

22 -2 Negotiating and convincing others 4.00 0.87 +0.25 3.57 0.90 -0.29 

23 0 Planning activities 4.25 0.43 +0.63 3.29 1.28 -0.43 

24 -8 Building and maintaining a network with colleagues 3.63 0.99 -0.38 3.86 0.99 -0.14 

25 -4 Instructing others 3.63 1.11 +0.25 3.86 1.25 -0.43 

26 0 Motivating and coaching others 3.63 1.11 +0.50 3.43 1.29 -0.43 

27 +1 Presenting information 3.50 0.71 +0.75 3.57 0.90 -0.14 

28 +2 Reporting and documenting information  3.50 0.87 +1.00 3.43 1.05 -0.43 

29 -2 Monitoring progress of activities 3.50 0.71 +0.50 3.29 1.16 -0.57 

30 -1 Monitoring behaviour of others 3.38 1.41 +0.63 3.29 1.16 -0.29 

31 0 Building and maintaining a network with clients 2.25 1.30 -0.25 3.43 1.59 +0.14 
* Dif.: Difference relative to combined ranking or individual score for the current situation 
**Range: not important (1), slightly important (2), moderately important (3), important (4), very important (5)  
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Table 4-4: Current and future job competency mean scores, Standard Deviation, and resulting P-values from 
Wilcoxon signed-rank tests 

  
Current 

 
Future 

Wilcoxon 
signed-rank 

test 
Competency Score* SD Score* SD P-value 

Following legal procedures 4.67 0.48 4.73 0.45 1 

Functioning under pressure 4.67 0.48 4.40 0.72 0.2031 

Consulting and informing colleagues 4.60 0.61 4.20 0.80 0.0477 

Accepting that things regularly change 4.60 0.62 4.40 0.81 0.5716 

Pro-actively informing others 4.47 0.62 4.13 1.01 0.1875 

Taking timely and clear decisions 4.47 0.62 4.27 0.86 0.5877 

Accepting demanding work goals and responsibilities 4.40 0.62 4.33 0.61 1 

Aligning resources with colleagues 4.40 0.72 4.07 0.91 0.1875 

Controlling costs 4.33 0.59 4.40 0.81 0.8501 

Acting with integrity and respect for others 4.33 0.72 4.60 0.48 0.1736 

Dealing with setbacks 4.33 0.70 4.33 0.59 1 

Meeting customer expectations and demands 4.33 0.70 4.27 0.86 0.7728 

Following organisational procedures 4.27 0.70 4.47 0.62 0.1489 

Dealing with diversity in people 4.13 0.56 4.33 0.80 0.4902 

Using expertise 4.13 0.88 4.13 0.88 1 

Building and maintaining a network with colleagues 4.00 0.88 3.73 1.01 0.3447 

Using software systems to achieve work goals 3.93 0.88 4.73 0.45 0.0206 

Checking if available information is correct 3.87 0.88 4.00 1.16 0.6600 

Managing time and resources 3.87 0.93 4.13 0.99 0.5176 

Negotiating and convincing others 3.80 0.88 3.80 0.88 1 

Instructing others 3.80 1.07 3.73 1.22 0.7959 

Coming up with new ideas and initiatives 3.67 0.89 4.47 0.62 0.0119 

Planning activities 3.67 0.86 3.80 1.08 0.5393 

Learning new tasks and information 3.67 0.77 4.07 0.70 0.0947 

Generating knowledge through analysis of data 3.47 1.05 3.87 1.08 0.2650 

Motivating and coaching others 3.47 1.04 3.53 1.24 1 

Monitoring progress of activities 3.40 0.91 3.40 0.91 1 

Presenting information 3.20 0.97 3.53 0.82 0.2693 

Monitoring behaviour of others 3.13 1.21 3.33 1.26 0.5877 

Reporting and documenting information 3.13 0.96 3.47 0.98 0.3951 

Building and maintaining a network with clients 2.87 1.51 2.80 1.53 0.8501 

**Range: not important (1), slightly important (2), moderately important (3), important (4), very important (5)  
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4.2.2.1. Relation between bots and social intelligence  

 

According to the respondents, the importance of job competencies related to social 

intelligence will change in the future. The respondents rated acting with integrity and 

respect to others and dealing with diversity in people higher in the future context than 

they did for the current situation. The respondents also expect that learning new tasks 

and information will become more important in the future. This could be an indication 

that PLs and FMs both expect that the content of their jobs will change more rapidly in 

the future. There are, however, also job competencies related to social intelligence that 

are expected to become less important in the future. These competencies are mostly in 

line with the expectation that systems will be better integrated. Information that is 

currently shared manually via electronic messaging or telephone, might be shared 

automatically in the future. The job competencies that are expected to see a decrease in 

importance were: consulting and informing colleagues, aligning resources with 

colleagues, pro-actively informing others and building and maintaining a network with 

colleagues and instructing others.  

4.2.2.2. Relation between bots and cognitive intelligence 

 

PLs and FMs had different views on how the importance of job competencies relating to 

cognitive intelligence will change. Coming up with new ideas and initiatives is the only 

cognitive job competency both groups agreed upon. It was also one of the job 

competencies that is expected to see the biggest increase in importance in the future. As 

repetitive less complex tasks will be automated, the respondents believe they will have 

to spend more time on tasks that a bot is not able to do. This could mean that in the 

future the employees will be required to focus more on tactical decisions instead of 

primarily operational decision. This supervisor expressed this in the following way: 

“Actually today there are a lot of systems that can offer us better ways of work and the 

system can plan trucks themselves based on some assumptions. The planner, can be only 

the supervisor of the system and put his effort when the system cannot do it himself or if 

the system does not how to do it with special orders”. The increase of importance of the 

job competencies managing time and resources and planning activities shows that PLs 

support this narrative. 
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About the future importance of more basic cognitive skills, PLs and FMs had opposite 

views. FMs expect these will become less important, while PLs expect these to become 

more important. These job competencies include: monitoring progress of activities, 

monitoring behaviour of others and reporting and documenting information. For the 

current situation, FMs rate these competencies quite high compared to other job 

competencies. The decrease in importance in the future can be seen as an indication 

that FMs think some administrative tasks that require these competencies will be 

automated in the future. While PLs might associate these competencies with 

supervising and providing future systems with all the relevant information related to 

planning instead of keeping this information in their heads.   

4.2.2.3. Relation between bots and digital skills 

 

Respondents were of the opinion that digital skills will become more important in the 

future. Using software systems to achieve work goals is indicated as one of the job 

competencies that will see the biggest increase in importance. In addition, PLs expect 

that generating knowledge through analysis of data will also become more important. 

When asked what skills he expected to become more important in the future, this PL 

gave the following response: “Computer skills, you need to know your way around a 

computer. Use the information that you see in a clever way, not keeping everything in your 

head, you need to switch and move with the times. Not sticking with the old, that’s 

something I used to do but now I do it differently, you need to take part in the movement. 

Computers are already the future and will continue to do so”. This supervisor also shared 

this vision: “The digital skills and mastering of future systems will become more 

important, but also things like searching on the internet. Other things are easier to learn, 

like topographical knowledge, compared to making someone acquainted with computers. 

The factor computer dexterity will keep increasing in importance.” 
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4.3. Relations between work characteristics and bots 

 

To provide insights into the relations between the introduction of bots and work 

characteristics respondents were asked a series of open questions. The discovered 

relations based on the qualitative data collected with these questions will be presented 

in the following order. First, the relation with job security is presented in Section 4.3.1 

Second, the relation with various aspects related to psychological demands is shown in 

Section 4.3.2 Third, the relation between job autonomy is presented in Section 4.3.3 

Finally, in Section 4.3.4, the relation with workplace social support is shown. 

4.3.1. Relation between bots and job insecurity 

 

The majority of interviewees did not have any immediate fears of being replaced by 

bots. However, PLs and FMs did not share the same reasons for not having this fear. Due 

to the complexity and flexibility of planning decisions, PLs did not believe a bot will be 

able to make these decisions autonomously. They believe a planner will always be 

needed to carry out at least part of the job tasks. These job tasks could include 

supervising the system like this PL explained: “I think you will always need to check the 

system and a system will not be able to instruct drivers directly. A part of the job might be 

taken over but, completely automating it will be a huge challenge. It also would not be nice 

because we will be out of a job, that also comes into play of course”. Other job tasks can 

include checking for and solving errors made by the bot. This PL has the following to say 

about it: “I think it will be very difficult for a system to take into account everything. 

Maybe it can provide more support or suggestions but I expect I would have to correct a 

lot of things. It won’t be easy to put all the information in a system”. 
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 Also, the lack of flexibility of a system is something that plays a big part of why PLs 

expect they will always be needed. This PL explained this as follows: “As a planner you 

need to be very flexible, you can’t say: this is the only way it will happen. There are so many 

factors that can make a planning different. A system does not have this flexibility. A 

planner is solving problems throughout the day. If he knows a driver is not well, he will 

have to plan differently. A system just bluntly says what needs to happen, which is also fine. 

But I think the feeling of the planner will be of more importance to a system and finetune 

the decisions of a system”. 

A bot might be able to make the job easier for a PL. As a result, the job could be 

outsourced more easily. Part of the work of PLs was already being performed by 

colleagues in eastern Europe. The introduction of bots could help facilitate this trend. 

The outsourcing was already causing some employees to have doubts about their future 

employment. When asked if less PLs might be needed in the future this PL had the 

following to say: “I think so yes, here there is also a dangerous development that has 

already happened to some extent. A part of the planning can be moved to Poland another 

part can be moved to the Czech Republic. Because we are more expensive than them. That 

is something that you keep in the back of your head. Imagine they will continue this trend 

or they introduce a system which makes the work easier. Will everybody here still be 

needed? Who knows?”. 
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Also, the intention of the company when implementing bots played a role in the relation 

between bots and job insecurity among respondents. The impression that the company 

wants to grow while keeping the same number of PLs took away feelings of job 

insecurity. This supervisor had the following to say about it: “I hope we will be able to do 

more work with the same number of planners. We have a growth strategy and want to 

spend more time on other areas. So, I hope that, even if we have too much people, we will 

do other things. Like events, damages and quality etc. With the extra information we can 

act on new insights, with analyses look for added value, that is how I imagine it”. As a 

result of outsourcing, one of the planning positions became obsolete. The PL on this 

position moved to a more tactical planning role. He is now available for improvement 

projects. Additionally, he tries to fill gaps in the planning through accepting orders from 

online brokerage platforms. Offering employees other work opportunities has a positive 

effect on feelings of job insecurity as this PL noted: “They want to grow so I’m not so 

scared about my job, that’s usually what people associate with automation. If they want to 

do more work with less planners than they can grow without increasing their overhead 

costs, I think that is a good trend. If they say I have become obsolete, I will do something 

different”.  

Among the FMs the fear of losing their jobs because of bots was a bit higher. Although, 

they were of the opinion that their job will always need a human because a program is 

not able to socially support drivers. When asked if in the future FMs will still be needed 

to carry out their job this FM answered the following: “I think yes, because you still need 

to have contact with some person even when there is a program. It is hard to say, because I 

don’t know what will be in next 5 years. Machines get smarter and smarter, perhaps in 

next 5 years you will not need some fleet managers ….. I think that in 10 years when it is 

more automated, without people it is not possible, there will always need to be someone 

who will help them.”  
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Additionally, the awareness and affinity with technology also played a role in the 

relation between bots and job insecurity. This FM stated that he is not skilled with 

technology so he is afraid in the future he might not be able to work with the technology 

and become obsolete: “I think my life will change and I’m worried about it. Because I hope 

someone will still need me. I am laughing now but I don’t know. Because it is not my area 

of expertise. I am not good with computers or systems. I will be like my parents; in the next 

15 years my children will have to tell me how to use new mobiles”. While another FM, who 

showed more affinity with technology, thinks parts of the job will be automated but they 

will still be needed. When asked if he thinks part of his job will be automated in the 

future, he gave the following response: “I think so, when I look at the world developing, 

definitely. Then again, would a computer react the same way a human would? It would 

react really quickly, but would this also be the right way? It usually only has a few options 

to decide on different types of situations. It will pick the best one according to them, but if 

this is truly the best one is hard to say. There are plusses and minuses but I can see a future 

where some aspects are automated. If you program something you either do it that way or 

get an error. A human will then jump in and fix it and maybe the second time the program 

will not do it and there won’t be an error. So, humans would definitely need to work with 

automation because they need to program them with their own way of thinking. You have 

to give examples for it to know how to think and make their own decisions.” 
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4.3.2. Relation between bots and psychological demands 

 

The FMs were of the opinion that bots will be able to take over some of their more 

tedious job tasks. This would leave them with more time to focus on more meaningful 

work. These job tasks mostly consist of administrative tasks which are repetitive and 

precision is important. This FM had the following to say about one of these 

administrative tasks: “The least favourite of my job is putting in orders. If the input is 

wrong and I don’t double check, the driver can go 100 or 700 kilometres in? the wrong 

direction. These are kilometres for which we are not getting paid. If I screw up, it is on me 

and I think this is the least favourite part. You have 30 drivers and you have the boring job 

of inputting orders, 30-40 a day, and 10-15 drivers having some sort of problem. Maybe 

they are late, truck is broken, trailer is not unlatching or the load is too heavy. You have 15 

drivers calling you at the same time, while you have a planner who is telling you: “you have 

to put in that order or I cannot make my plan”. The constant asking if I have put in the 

order or not, I can say the constant questions would be the least favourite job.”. These job 

tasks are generally done on top of the main job tasks of the FMs which can lead to 

stressful situations. If a bot is able to take over these job tasks, FMs will be able to take 

better care of their main tasks, which would result in less stress.  

 

This was less applicable for PLs, most of the supportive job tasks revolving around the 

planning were already being done by other departments. There are however some 

repeating orders that are at times carried out consecutively by the same driver. If these 

and other simple orders are handled by bots it would leave the PLs to deal with 

primarily difficult orders. One could argue that the focus on more difficult tasks could 

lead to an increase in qualitative workload. However, almost all PLs stated that they get 

their main enjoyment from the challenging aspect of making a planning. In the future, 

PLs might deal primarily with challenging orders while a bot takes care of the easier 

ones. PLs did not necessarily see this as a bad development. When asked what he enjoys 

most about being a planner this PL responded as follows: “The deciphering, I enjoy 

spending my whole day on solving the puzzle of planning as much orders as possible, while 

minimizing the amount of empty driven kilometres. Making sure the week is nicely filled. If 

it is less busy and the pressure is off than it is less exciting and less of a challenge”.  
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As previously discussed, the respondents expect that certain job competencies will 

become more important in the future. For some employees this might mean that they 

will have to learn new skills. Most of the respondents have already had multiple jobs 

within the transportation sector (e.g. truck driver or customer service). Through 

learning on the job, they were able to switch to other jobs within the transportation 

sector. Respondents were not worried that learning new skills and systems will be a 

problem for them. They see learning on the job as a part of having a job in 

transportation. Throughout their career most of the PLs already needed to learn 

multiple systems and did not see this as a big hurdle. When asked to recall the previous 

introduction of a new system this PL had the following to say: “We figured out the system 

quite quick, after a few days it went better and better. If you run the old and new system 

simultaneously for a week or two, you can get rid of the old one quick. In the beginning it 

takes some getting used to, but we switched quickly. If the program is aimed at 

transportation, we will quickly find our way. As long as you are interested and believe in it, 

then it shouldn’t be that hard. I will let it come over me and see what will happen, I 

definitely want to be involved”. Supervisors were also not too worried about employees 

having to learn new systems and skills as this supervisor stated: “A planner has already 

worked with different systems, so is already used to learning new systems”. 

 

On average, FMs have been with the company for a shorter period of time and are 

younger (See Chapter 3, Section 3.2). This means they have less experience with 

learning new systems. They expected to have some trouble learning a new system. As 

long as they get proper practical and theoretical training, they did not see this as a 

problem. One supervisor of the FMs was a bit more critical. He noted that especially new 

hires do not have the IT knowledge to use more advanced systems: “We also need people 

who are well educated in the IT direction, not people with really only a basic logistic level.  

In my experience, when I talk with young people who finish the logistic study, the studies 

do not prepare young people who finish logistics to work in logistic/transport company. 

They are not connected with any systems that are on the market or in use, they have a lot 

of theory but in practice this is not useful knowledge”.  
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4.3.3. Relation between bots and job autonomy 

 

In their current jobs the PLs were almost completely free to make their own planning as 

they see fit.  However, they were still dependent on colleagues sending trucks into their 

region and vice versa.  In the future, they might also have to share trucks with a bot or 

get instructed where to send certain trucks. The respondents had different views on 

how bots might influence their freedom in carrying out job tasks. Having to work 

together with a bot was no problem for some PLs as long as it results in an overall 

improvement. They are willing to give up some of their freedom if this results in a better 

planning. This PL had the following to say about it: “It is always the game to get as close 

as possible to 100% efficiency, if a system can help with that it can only be good. My 

freedom might become less but that is not a problem. Because it leads to an improvement 

and that should be the goal”. 

When a bot takes over part of their planning this could lead to a shift in focus for the 

PLs. Instead of making the initial plan, they might have to focus more on making 

adjustments caused by problems in the execution of the planning. Due to the irregular 

and complex nature of these problems, it is likely that responding to these issues will 

still need to be done primarily by PLs. This could result in PLs primarily solving 

problems without having control over the initial plan. This prospect is something that 

would make this PL potentially reconsider his job position: “If I am busy the whole day 

solving problems of others, it would not make me happy. The challenge is to make 

everything complete and not just solve problems. Of course, problems are a part of it, but if 

that would be my only task it would not make me happy. I would like to be triggered to 

make the best possible planning. But if that is automated and I am left to only solve the 

problems that would be nothing for me.” 
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4.3.4. Relation between bots and workplace social support 

 

Over the years the amount of social contact with colleagues has drastically changed for 

transportation planners. First, drivers came from the Netherlands, then from West 

Germany and East Germany. Nowadays, they primarily come from Poland and the Czech 

Republic. This made it necessary to introduce FMs who speak Czech or Polish in 

addition to English. It reduced the interaction that PLs have with the drivers to almost 

nothing. Most of the PLs saw this as a sad, but unavoidable development. This PL had 

the following to say about this development: “Before, you would see a truck driver and by 

looking in the side mirror or back of the trailer you already knew who it was. Now you 

encounter our trucks and barely wave because you don’t recognize them. That is quite sad, 

with a smaller company you will have more contact but with us that is impossible, which is 

a shame. If you walk over the courtyard and run into a driver you will not have a clue who 

it is, while you might have just made his planning. You don’t have any contact with them, 

which would be impossible because of the language barrier. It takes some getting used to 

and is still quite strange.” These developments have already led to PLs having less 

colleagues to rely on for workplace social support. The PLs did not believe that bots will 

have a further effect on the amount of social interactions they have during their job.    
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FMs still had a lot of contact with colleagues, among which PLs and drivers. These 

interactions were unfortunately not always positive and were named as a big job 

demand for FMs. When something goes wrong with the planning, a PL previously could 

have direct contact with a driver and enquire after the reason. In the current situation, 

the PL has to rely on the FM to provide him with this information. Sometimes a FM fails 

in providing the PL with the right information or a driver makes a mistake. This could 

sometimes lead to negative social interactions between a PL and FM. When recalling 

some of the biggest stress factors this FM gave the following example: “If you start at 8 

a.m. and have to hear a planner for 10 minutes yelling, why driver late, you have a bad 

day. He can say it as a kind man, it happened, it’s okay, it’s logistics there will be problems. 

But when someone yells at you at 9 or 8 in the morning you will have a bad day. There are 

also planners who know we try to do our best and driver did 9 hours and 30 minutes, it’s 

okay, it happened, its logistics. But this is no reason for someone to call and yell at me. I 

think this is the biggest problem, I think this is a really good job I think that working with 

planners is perfect when they understand that drivers are just people and if you have to 

listen to yelling it is boring”. For PLs time is very precious, the sooner they are (made) 

aware of any issues relating to the execution of the planning, the easier it is to make 

adjustments. If a bot would automatically give a warning when a driver is not following 

planning instructions this can result in less negative social interactions between FMs 

and PLs as this FM describes: “With automated checking, I think It would be better. If a 

driver is going the other way and someone from the planners see it, I am the one who is 

being yelled at. So, it would be more fun of course”. 
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4.4. Summary 

 

Various relations between bots, job competencies and work characteristics have been 

discovered. Bots were found to be positively related with job competencies that require 

high cognitive and digital skills. Additionally, bots were found to be positively related 

with job competencies related to responding to human emotions and negatively with 

job competencies related to sharing information with colleagues. Multiple relations 

were discovered between bots and work characteristics (i.e. job insecurity, 

psychological demands, job autonomy and workplace social support). First, the 

introduction of bots was found to be related to job insecurity. Three underlying 

narratives were discovered that predict the nature of this relation: fear of replacement 

(positive), low bot awareness (no relation) and viewing bots as an opportunity 

(negative). Second, the introduction of bots was discovered to be related to decreasing 

psychological demands. This, subsequently, could lead to an increase in the 

meaningfulness of work. Third, the introduction of bots was found to be related to a 

decrease in job autonomy. Respondents were of the opinion that bots could lead to them 

having less freedom in the execution of their job tasks. Lastly, as a result from 

potentially automating messages and lowering work pressure, the introduction of bots 

was found to be potentially related to an increase in workplace social support. In the 

next chapter, the theoretical, methodological and practical contributions of these 

results, and thesis as a whole, will be discussed. 
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5. Discussion 
 

In this chapter, the theoretical, methodological and practical contributions of this thesis 

will be discussed. First, theoretical implications are presented in Section 5.1. In Section 

5.2, I will present the various strengths and limitations of this study. Suggestions for 

future research are made in Section 5.3. Followed by a discussion of the practical 

implications of this study in Section 5.4. Finally, in Section 5.5, concluding remarks are 

made. 

The aim of this thesis was to find out how job competencies and work characteristics 

are related to the introduction of bots in the work of transportation planners. Bots were 

found to be related to an increase of importance of social skills, high cognitive skills and 

digital skills. Additionally, the following four work characteristics were found to be 

related to the introduction of bots: job insecurity, psychological demands, job autonomy 

and workplace social support. First, bots can be either positively or negatively related to 

job insecurity pending on how they are viewed by employees. Second, bots were 

negatively related to psychological demands through enabling employees to do more 

meaningful work. Third, bots were found to be negatively related to job autonomy. 

Employees were of the opinion that they will lose part of their decision-making freedom 

when bots are introduced. Finally, bots were found to be positively related to workplace 

social support through potentially reducing the amount of negative social interactions 

between employees. 
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5.1. Theoretical implications 
 

In this section the theoretical implications of the study findings are discussed. This 

section is divided into two subsections. In the first section, Section 5.1.1, the relation 

between the introduction of bots and the importance of social skills, cognitive skills and 

digital skills are discussed. In the second section, Section 5.1.2, the relation between the 

introduction of bots and job insecurity, psychological demands, job autonomy and 

workplace social support are discussed. 

5.1.1. Relation between skills and bots 
 

Social skills were found to be related to the introduction of bots - both positive and 

negative relations were discovered. A positive relation was found for skills relating to 

dealing with human emotions and learning new skills. Respondents believed that tasks 

related to providing social support for colleagues will not be directly related to bots. 

This finding suggests that, as a consequence of other skills being more susceptible to 

bots, these skills might become more important. This is in line with the suggestion from 

theory that bots are not yet able to respond to natural human emotion in an intelligent 

manner (Frey et al., 2013). Non-routine social tasks are expected to see an increase in 

demand as a result (Bughin et al., 2018; Frey et al., 2013).  

Routine social interactions with colleagues and associated social skills were negatively 

related to the introduction of bots. Respondents believed that, with the introduction of 

bots, tasks related to informing colleagues and aligning resources with colleagues might 

be automated. Most of the studies that found a positive relation between automation 

and importance of social skills focus on more advanced (non-routine) social skills (for 

an overview, see Chapter 2, section 2.2.3) (Bakhshi et al., 2017; Bughin et al., 2018). The 

relation between bots and routine social interactions has not yet received specific 

attention in the scientific literature. But, considering that routine tasks have seen a 

steady decline in demand, this negative relation is not necessarily surprising (Van den 

Berge et al., 2015).  
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The introduction of bots was found to be positively related to the importance of higher 

cognitive skills. Especially job competencies related to creativity were positively related 

to bots. Bots are good at performing routine job tasks that are predictable and follow a 

standard procedure. For the resulting job tasks, respondents believed that coming up 

with new ideas and initiatives will become more important. This is supported by 

findings from literature, where creativity is the most commonly named higher cognitive 

skill to see an increase in demand (Bughin et al., 2018; Frey et al., 2013; Kirchherr et al., 

2019).  

Basic cognitive skills were found to be related to the introduction of bots. However, the 

direction of this relation depended on the task focus of the respondents. For the group 

(fleet managers) that currently mostly employed basic cognitive skills, bots were 

related to a decrease of the importance of basic cognitive skills. While for the group 

(planners) that currently does not employ a lot of basic cognitive skills, bots were 

related to an increase of importance of basic cognitive skills. This contradicts previous 

findings from literature, which stated that basic cognitive skills will see a clear decrease 

in demand as a result of bots (Bughin et al., 2018; Van den Berge et al., 2015). This 

contradiction could be explained by planners associating basic cognitive skills with 

tasks that will be added with the introduction of bots. This group will have to convey 

their (tacit) knowledge to a bot in order to continuously update and improve it. 

Planners indicating that monitoring progress of activities and documenting and reporting 

will become more important in the future, further supports this narrative.  
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Lastly, a positive relation was found between bots and the importance of digital skills. 

The use of software systems to achieve work goals was positively related to bots. 

Additionally, the introduction of bots was related to an increase in the importance of 

data analysis. This is in line with literature where system use and data analysis are 

commonly named digital skills that will see an increase in demand as a result of 

automation (Bakhshi et al., 2017; Bughin et al., 2018; Kemna et al., 2019; Kirchherr et 

al., 2019). As mentioned before, and further supported by these findings, planners 

expect that they could become responsible for reporting and improving the parameters 

of bots. This is a trend that already can be seen in the Dutch transport sector 

(Gelderblom et al., 2018). The current digital skill level of logistic employees is 

insufficient to reap all the benefits bots have to offer (Kemna et al., 2019). So, it is 

important for companies to check if the current digital skills of their employees are 

(still) sufficient to work efficiently with bots.  
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5.1.2. Relation between work characteristics and bots 
 

A relation between the introduction of bots and job insecurity was found in this study. 

Three underlying narratives were discovered that predict the nature of this relation: 

fear of replacement (positive), low bot awareness (no relation) and viewing bots as an 

opportunity (negative). First, fear of replacement by bots was higher with people who 

had a low affinity with technology. Feeling they will not be able to learn to work with 

bots. Additionally, people who experience fear of losing their job due to outsourcing 

were of the opinion that bots could amplify this development. This finding is in line with 

previous findings (Coupe, 2019). These findings show that people who experience job 

insecurity as a result of automation, at the same time, fear other reasons for potential 

job loss. Second, people who had low awareness of bots did not think bots would be able 

to (completely) do their job and did not experience job insecurity as a result. This 

finding is in agreement with previous studies showing that bot awareness has a positive 

relation with job insecurity (Brougham et al., 2018; Li et al., 2019). Lastly, employees 

who see bots as an opportunity can experience job security as a result. Previous studies 

have already shown that besides the destruction of jobs, bots can also lead to more 

demand for existing jobs and the creation of new jobs (Autor, 2015). Additionally, 

employees experienced less job insecurity because their employer also focused on new 

(job) opportunities for employees that are potentially created by bots. This provides 

further empirical evidence that organizational commitment can buffer the effect of bots 

on job insecurity (Brougham et al., 2018; Li et al., 2019). 
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Bots were found to have a negative relation with psychological demands. Employees 

were of the opinion that bots would enable them to focus more on their primary job 

tasks. This was especially relevant for employees who currently do a lot of job tasks 

which are routine and not complex. They believed that bots would be able to automate 

or otherwise support them in these tasks. As a result, they believed they could focus 

more on their remaining primary job tasks. However, the remaining job tasks can 

increase the qualitative workload for employees (Bughin et al., 2018; Van den Berge et 

al., 2015). The transportation planners questioned in this study did not see this increase 

in qualitative workload as a negative. On the contrary, they experienced solving the 

more challenging job tasks as being more rewarding. This finding supports the narrative 

that bots can be an opportunity for meaningful work (Smids et al., 2020).  

The diffusion of new technologies in small to medium sized logistic companies is a slow 

process, especially compared to bigger companies (De Wit, 2019). In their 30-year 

careers, respondents of this study had worked with (only) 4 different planning systems. 

Rapid development and decreasing costs of bots can lead to a more rapid deployment in 

the future (Day et al., 2010). As a result, employees could have to continuously acquire 

new skills to be able to work with bots (Day et al., 2010). However, with the exception of 

some digital skills, respondents were not of the opinion that they will have to 

(continuously) learn new skills to be able to work with bots. This could mean that, 

although the importance of skills is shifting, these respondents still believe they already 

were proficient in these new important skills. This contradicts previous findings that 

show that the skill shifts caused by bots are creating skill gaps among employees 

(Bughin et al., 2018; Kemna et al., 2019).  
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This study determined that bots are negatively related with job autonomy. Most 

employees were of the opinion they will lose some freedom when bots are introduced. 

Some saw this as an unavoidable side effect of increasing the efficiency of work. While 

for others, solving potential issues resulting from autonomous decisions of bots was 

expected to cause a lot of stress. These findings support the narrative that autonomy is 

an important job resource because it allows an employee to decide when and where to 

deal with job demands (Bakker et al., 2007). Respondents did not associate bots with a 

potential increase of job autonomy. They saw bots as an autonomous colleague and not 

as a potential team-member. While there are definitely possibilities for a bot to be a 

team member with room for autonomous employee decisions (Dobrkovic et al., 2016; 

Smids et al., 2020). An often named example is that of an airplane pilot who still gets to 

decide when to use “autoland” and other cockpit functionalities (Mindell, 2015).  

Bots being negatively related to workplace social support was not supported by the 

findings of this study. On the contrary, the introduction of bots was positively related to 

workplace social support. Due to increasing customer demands there is more pressure 

on the transportation planner (Gelderblom et al., 2018). This increase in pressure was 

found to occasionally lead to negative social interactions between colleagues. When 

certain time-critical aspects of work are automated by bots, this could relieve some of 

the pressure leading to less negative social interactions. Additionally, the job tasks that 

would be very difficult to automate in part consisted of tasks were social interactions 

played a central role. 
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5.2. Strengths and limitations 
 

There are multiple strengths and limitations of this study. An obvious strength is the 

exploratory nature of the chosen research method. This has led to the discovery of new 

themes which previously had not been considered. Focusing on one company and one 

particular group of employees has provided a very thorough perspective of expectations 

of transportation planners on the introduction of bots in a particular setting. The ability 

to split the respondents into two distinctive groups is another strength of this study. As 

a result, a better insight was provided into how bots are perceived differently 

dependent on job content of an employee. Additionally, this is one of the only studies 

that focuses specifically on the relation of bots with skills or work characteristics. 

A limitation of this study is the subjectivity of the data analysis of the research method. 

The interpretation and coding of qualitative data is researcher dependent (Zikmund et 

al., 2010). In addition, some of the interviews were translated from Dutch to English 

adding another layer of subjectivity. The cross-sectional study design is a second 

limitation. Although the hypothesized relations were based on previous research, the 

relations found in this study should be interpreted carefully. Additionally, besides the 

relations presented by literature it is conceivable that there are still a number of 

relations that have not come forward in this study.  

The relatively limited sample size is a third limitation of this study. A larger sample size 

might increase statistical power. This could lead to the discovery of more significant 

relations between bots and specific job competencies. The sample consisting of 

employees who all worked at the same company is a limitation that might have a 

negative effect on the external validity of this study. The respondents worked at three 

different locations throughout Europe, but there will still be certain organizational 

routines that influenced the results. Additionally, the company had not implemented 

bots at the moment of the interviews. Having respondents from different companies 

where various amounts of bots are deployed could have resulted in a wider range of 

perspectives leading to results that are easier to generalize. Also, besides supervisors, 

no employees from upper management were included in the sample. This might have 

negatively influenced the external validity of this study as well.  
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Additionally, the company had a clear role structure where customer care was 

separated from the planning and fleet management departments. Due to increasing 

customer demands this is a common trend in the transportation sector (Gelderblom et 

al., 2018). Nonetheless, this resulted in customer contact being an underrepresented 

skill in this thesis. Half of the respondents worked and lived in Eastern Europe. As 

presented in the literature review, bots will have a different impact in different 

countries – see Chapter 2, section 2.2.2. However, this is mostly explained by the type of 

jobs that the majority of inhabitants hold in the country (Nedelkoska et al., 2018). Even 

so, there can still be cultural differences that influenced the results which have not been 

addressed.  

5.3. Suggestions for future research 
 

First, as previously suggested, using a sample consisting of logistic companies at various 

stages of bot implementation would give results with higher external validity. 

Additionally, using a bigger sample size would likely lead to the discovery of additional 

significant relations between bots and job competencies. Second, a longitudinal study at 

a company which is in the process of introducing bots could lead to valuable insights. 

This study could be used to look into the relations proposed in this study, which might 

increase the validity of results. Third, a study looking into possible mediators of the 

relations between bots and work characteristics could help understand how certain 

perspectives of employees are formed. Awareness of bots and previous experiences 

with bots have already been suggested as factors that mediate the relations between 

bots and various constructs (Brougham et al., 2018; Li et al., 2019). Fourth, a study to 

determine what job competencies logistic employees currently own. Comparing the 

findings of this study with the current and future importance of the job competencies 

presented in this study could lead to an indication of skill gaps. Previous research has 

suggested that these skill gaps are one of the biggest hurdles to overcome in embracing 

bots (Bughin et al., 2018; Kemna et al., 2019). The fifth, and final, suggestion has to do 

with the subjectivity of this study. All the collected data was coded by just one person. 

To minimize subjectivity, in future research, (part of) the data could be coded 

independently and preferably by multiple researchers. Any differences in coding 

structure could then be discussed until a consensus is reached on the coding protocol.  
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5.4. Practical implications 
 

The findings of this thesis provide implications for real practice that can be used to 

support the successful introduction of bots in the workplace. Job competencies related 

to social, high cognitive and digital skills will become more important when bots are 

implemented. The introduction of bots can lead to the development of skill gaps among 

employees. As a result, introduction of bots could not have the desired results (Kemna 

et al., 2019). Practitioners need to consider how bots will affect job tasks and associated 

skills (high social skills, high cognitive skills and digital skills) of a particular job. 

Comparing these findings with the current skill level of employees can help to identify 

skill gaps.  These skill gaps can then be used as a guide to decide what kind of training 

employees would most benefit from.  

 In addition, various relations between bots and work characteristics have been 

discussed. Seeing bots as an opportunity to create new jobs and making this incentive 

rather clear to employees might increase job security. Introducing bots to automate 

easy and mundane work tasks could help to increase meaningfulness of work, too. 

However, the introduction of fully autonomous bots could also lead to a decrease in 

autonomy of employees. How much autonomy given to a bot should be considered with 

caution. This thesis and other research have shown that giving full autonomy to a bot 

can have detrimental effects (Manzey et al., 2012). A bot having vast amounts of data, 

potentially including data on employees, will enable it to perform its task most 

efficiently. But employees might not feel comfortable sharing all the data that a bot 

needs to perform at its best. An ideal workplace for a bot might differ from an ideal 

workplace for an employee (Royakkers et al., 2015).  
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Following the suggestions based on the findings of this thesis can help to improve the 

work environment while introducing bots. But it is important to note that they do not 

cover all the ethical issues associated with the use of bots in the workplace. For 

example, the ethical issues surrounding the design of bots in such a way that they 

resemble good colleagues in interactions with human employees (Smids et al., 2020). 

On the one hand, it can be argued that, since robots and bots will be fully controlled and 

owned by people, we should see them purely as tools that should not be designed to 

evoke human reactions (Bryson, 2010). On the other hand, if robots and bots are 

capable of replicating key human behaviour, it is only natural that humans will 

increasingly react to them as if they were actual humans (Danaher, 2018).  

The current findings are most relevant for the logistic sector since this sector has been 

the primary focus throughout this thesis. Due to the increased competitiveness and 

labour shortage in this sector, successfully implementing bots can be a distinctive factor. 

Making sure the workforce is adequately prepared to efficiently work together with 

bots will add to this success. Implementing bots without detrimental effects to the work 

environment is essential to maintaining employees and attracting new talent.  
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5.5. Conclusions 
 

This study has shown new insights into the relation between bots, skills and work 

characteristics. Results show that the introduction of bots could indeed cause a shift in 

important skills needed for a job. Anticipating this shift and preparing the workforce 

accordingly can reduce the possibility creating skill gaps among employees as a side 

effect. Additionally, this study has shown that bots could have positive as well as 

negative effects on various work characteristics. How bots are introduced and the 

intentions of the introduction of bots should be carefully considered by companies. 

Because these are deciding factors if bots either have a positive or negative impact on 

the work environment of employees. Companies can, at least partly, control if bots will 

ultimately have positive or negative effects on work environment of employees. This 

will aid in capturing the opportunities that bots offer and minimizing their threats.  
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Appendix 

Appendix A: Interview scheme 
Time Inhoud 
2 Minuten 
Interviewer  

Introductie 
 
Over mezelf: Tijn Derks, Operations management & logistics, Eindhoven, 
Relatie tussen bots en aspecten van het werk. 
 
Inhoud interview: Doel van het interview, uitleg bots, uitleg competencies, 
deel open vragen, deel gesloten vragen. 
 
Verkondigen: Dankjewel voor je medewerking, je zal gegarandeerd anoniem 
blijven, anonieme citaties in rapport, interview wordt opgenomen, duur 
ongeveer 45 minuten  

5 Minuten 
Respondent 

Informatie over respondent 
 
Algemene informatie: Naam, leeftijd 
 
Functie omschrijving: Omschrijving taken, Verantwoordelijkheden, Jaren 
ervaring. 
 
 

20-30 Minuten 
Interviewer vraagt aan 
respondent 

Open vragen 
 

 
1. Is een gedeelte van je baan al geautomatiseerd? Indien ja, hoe heeft 

dit het werk veranderd? Indien nee, hoe denk je dat je werk zal 
veranderen als bots geïmplementeerd zou worden in je werk? 
 

2. Denk je dat je werk gaat veranderen (in de nabije toekomst) door 
bots? Indien ja, hoe? Indien nee, waarom?  

 
3. Wat vind je ervan dat bots steeds vaker worden toegepast in werk? 

Is dit een goede of slechte ontwikkeling?  
 

4. Denk je dat het werken met bots het werk leuker gaat maken? Zie je 
het als een uitdaging of een kans? Wat denk je dat een nadeel is van 
het werken met bots? 

 
5. Wat voor een skills en capaciteiten heeft een planner nu nodig? 

Verwacht je dat de introductie van bots gaat veranderen wat voor 
competenties belangrijk zijn voor het uitvoeren van je werk? Welke 
competenties gaan het meest beïnvloed worden denk je?  

 
6. Wat denk je dat de organisatie kan doen om het werken met bots 

aangenamer te maken? 
 

5 minuten 
Interviewer  

Einde 
 
Heb je enige op of aanmerkingen?  
 
Uitleg gesloten vragen, worden gestuurd na dit gesprek. 
 
Zeer bedankt voor je medewerking, nogmaals je reacties zullen anoniem 
verwerkt worden. 
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Appendix B: Overview of the 31 job competencies compiled from competency profiles 
using the universal competency framework. 

Competency factors Competency dimensions Competencies References* 
Leading and 
Deciding 

Deciding and Initiating Action Taking timely and clear decisions 1,2,4,5 

Instructing Instructing others 1,2,3,4,5 

Guiding Motivating and coaching others 1,2,3,4 

Monitoring behaviour of others 1,2,3,4,5 
Supporting and 
cooperating 

Cooperating and discussing Consulting and informing 
colleagues 

1,2,3,4,5 

Aligning resources with colleagues 1,2,3,4,5 

Dealing with diversity in people 1,2,3,4 

Pro-actively informing others 1,2,3,4 
Adhering to principles and values Acting with integrity and respect 

for others 

4 

Interacting and 
Presenting 

Relating and Networking Building and maintaining a network 
with clients 

1,2,3,4 

Building and maintaining a network 
with colleagues 

1,2,3,4,5 

Persuading and Influencing Negotiating and convincing others 1,2,4 

Analysing and 
Interpreting 

Writing and Reporting Presenting information 4,5 

Reporting and documenting 
information 

1,2,3,4,5 

Applying Expertise and Technology Using expertise 1,2,3,4 

Using software systems to achieve 
work goals 

1,2,3,4,5 

Analysing  Checking if available information is 
correct 

1,2,3,4,5 

Generating knowledge through 
analysis of data 

1,2,3,4,5 

Managing time and resources 1,2,3,4,5 

Creating and 
Conceptualising 

Learning Learning new tasks and 
information 

1,2,4 

Creating and innovating Coming up with new ideas and 
initiatives 

1,2,4 

Organising and 
Executing 

Planning and Organising Planning activities 1,2,3,4,5 

Monitoring progress of activities 1,2,3,4,5 

Following Instructions and Procedures Following legal procedures 1,2,3,4 

Following organisational 
procedures 

1,2,3,4 

Delivering Results and Meeting 
Customer Expectations 

Meeting customer expectations and 
demands 

1,2,3,4 

Adapting and 
Coping 

Adapting and Responding to Change Accepting that things regularly 
change 

1,2,3, 

Dealing with pressure and setbacks Dealing with setbacks 1,2 

Functioning under pressure  1,2 

Enterprising and 
Performing 

Achieving Personal Work Goals and 
Objectives 

Accepting demanding work goals 
and responsibilities 

1,3 

Entrepreneurial and Commercial 
Thinking 

Controlling costs 1,2,4 

* 1. Gelderblom et al. (2018), 2. Sectorinstituut Transport en Logistiek (2018), 3. Sectorkamer mobiliteit, transport 
logistiek (2015), 4. O*NET Online (2020), 5. ESCO Online (2020)  
  
 

 

 


