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Abstract 
The evolution of production industries reveals continuous progress and development throughout the years. 
This evolution not only includes production methodologies and the production equipment, it also includes the 
working environment of the shop-floor operators. The demands faced by the shop-floor operators have 
developed from strictly controlled, simple and monotonic tasks to self-controlled team work requiring a holistic 
approach that aims at continuous improvements and achieving a high degree of flexibility, adaptability and 
initiative.  

This paper describes the evolution of the shop-floor operator, according to the research literature and 
interviews with production managers and HR specialists. In addition, the paper presents the response of future 
Swedish shop-floor operators, today’s high-school students, to a description of their possible future work as 
shop-floor operators. The Swedish production industry competes, to a large extent, on and responds to the 
international market. The findings made in this paper are thus also interesting for other industries and 
countries acting on the international market.  

Keywords: Future shop-floor operator; 

1 Introduction 
In recent times, Sweden has had a positive national trade surplus [1]. The competition in the international 
marketplace is constantly increasing and, as an export-dependent country, it is vital that the nation’s 
manufacturing industries are competitive and adaptive, in order for them to maintain a leading position. The 
challenges faced by production companies not only include variables of productivity, but also an increased level 
of knowledge among staff that enables them to fully utilise the production systems. Future production 
challenges are anticipated to emphasise the importance of developing the knowledge, abilities and scope of 
the employees, not only in the engineering departments, but also on the shop-floor. Good collaboration within 
shop-floor teams that have both novice and highly experienced operators is vital, when complexity and the 
demands of adaptability in future production systems increase and time-to-market decreases. An increasing 
pace together with more advanced machines and complex production systems lead to a more information 
intensive working environment. It raises demands of technical support systems to help the shop-floor 
operators handle, prioritise and act on available and incoming information, in order to maintain a high 
production output. 

The production industry in Sweden has identified the need for extended technical knowledge and competence 
in handling future production systems, in order to maintain a high level of competitiveness and productivity [2-
4]. Among the key employees are the ones closest to the production systems, the shop-floor operators. To 
facilitate and enhance a collaborative approach on the shop-floor, supportive tools focusing on the operators 
are needed [5-9]. 

2 Methodology 
In addition to reviewing the published research literature, two related studies were undertaken investigating 
the future shop-floor. The first study involved interviews with production managers and HR specialists from 
industry, to obtain their perspective on the future shop-floor operator. The second study involved 
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questionnaires with high-school students about their response to the future shop-floor operator proposed by 
production managers and HR specialists.  

The goal was to capture each individual manager’s understanding and predictions for the future shop-floor. 
Since it was not possible to gather all eight managers and specialists for a focus group and, therefore, the 
method of use selected was Interviews. The interviews with the managers and specialists were made 
individually at each company. The questions used are listed in Appendix A. In the presentation of the results 
from the interviews in this paper, the names of the participants and the companies are anonymous, to avoid 
any possible identification of the sources. 

Students attending technical high schools, with relevant backgrounds and a predicted future within industry, 
were targeted as participants in the second study. Recurrent visits at our University by several technical high 
school classes provided a representative group, including more than 200 students who could participate in the 
second study. Questionnaires were chosen as a tool for collecting the inputs from the students. In order to gain 
control of the process in general and especially regarding the information given to the participants the same 
standardised information was given to all. The questionnaire used by the students is listed in Appendix B. 

3 Evolution of the industrial shop-floor operator 
Yesterday’s shop-floor operators were stationed at one machine or focused on one specific task. In contrast, 
today’s shop-floor operators face an increasing range of tasks, demands and responsibilities. Parallel to this 
transformation, the difference between blue collar and white collar responsibilities and scope has faded. Many 
of the engineering duties formerly carried out by white collar workers are today within the responsibilities of 
the shop-floor teams. 

The development of the shop-floor is, of course, a mirror of the changing conditions faced by the production 
industry in general. Shifting management strategies have obviously affected all employees in one way or 
another. The concept of Scientific Management presented at the beginning of the last century focused on 
efficiency. The shop-floor operator was almost considered as a machine along with other machines on the 
shop-floor. According to Scientific Management, the shop-floor operator was in need of firm supervision and a 
rigid structure, in order to reach high productivity. The areas of explicit knowledge, decisions and conclusions 
belonged to the white collar workers who were not expected to emerge from their offices onto the shop-floor 
[10-12]. 

In 1948, the concept Method Time Management (MTM) emerged and during the following years it was 
introduced to industry. Through analyses of manual tasks, focusing on and evaluating possible improvements, 
MTM enabled improved ways of working. The MTM-concept has had a substantial impact on the development 
of the manufacturing industries’ productivity and competitiveness, also, of course, on the working environment 
of the shop-floor operators. In the 1980’s, the Toyota Production System (TPS), a production and management 
concept, began its triumphal march over the world, also strongly influencing Swedish industry. Along with yet 
another management philosophy, Total Quality Management (TQM), the focus was set on the expectations and 
requests of the customer, as well as the production variables, quality and flexibility. These somewhat new 
shop-floor foci resulted in an increased motivation to work with continuous improvements and the elimination 
of waste, not only for the engineers but also including the shop-floor operators. A high level of commitment 
and a broad range of adaptability are keys to the successful implementation of any management and/or 
production philosophy, not least on the shop-floor. The production philosophies emerging from TPS, TQM and 
Lean have strongly influenced most of the world’s production companies on both management and shop-floor 
levels, and still do so today [8, 13-22]. 

Having a pro-active approach on the shop-floor is an important strategy that facilitates greater flexibility and a 
possible reduction of the total lead time at assembly stations. Such approaches can counteract possible 
uncertainty caused by stochastic events (errors, breakdowns, etc.) during production [5, 23]. One of the 
strengths of a human operator is the ability to adapt to different situations, make a decision and act upon it. 
However, in a dynamically changing workshop environment with stochastic events that negatively affect the 
production system, shop-floor operators neither possess all the available information nor do they have the 
capability to process or evaluate it in real time. To make good decisions, the operators need a system that 
supports decision-making, communication and collaborative work, as well as facilitates a learning process 
enhancing a proactive shop-floor [6, 14, 24, 25]. Views of and demands on the shop-floor operators of today, 
provided during the interviews and from the research literature, are described in Figure 1. 

 



___________________________________________________________________________ 

3 
 

 
Figure 1. Demands on today’s shop-floor operator according to interviews and literature. 

As indicated in the research literature, the evolution of industry has not had the shop-floor operators in focus. 
Research has concentrated on management, methodologies and the production systems. Though the role and 
importance of the shop-floor operators are eventually going to change. 

4 Managers’ views of the future Swedish shop-floor operator 
To further investigate the scope and demands of the future shop-floor, interviews were conducted with eight 
production managers and HR specialists at six Swedish production companies. These six manufacturers range 
from a local company with 60 employees to an international production company whose local factory site has 
more than 1000 employees. These companies, process and cut metal and wood, in sectors such as automotive, 
industrial automation and supply of the construction industry. Their shop-floor operators are engaged in 
machining as well as assembly operations.  

The managers, who have been engaged in research collaboration with the University of Skövde for several 
years, have given their views of the present and the future Swedish shop-floor operators and shop-floor 
working environments. The conclusions of the production managers and HR specialists have been presented to 
the future and up-coming shop-floor operators, namely, today’s high school students. Their response embraces 
both deviations and consensus. 

During the interviews with the production managers and HR specialists, a model describing four quality areas 
when developing industrial work was used as a basis for the interviews [24]. The four areas are:  

• Individual – team 
• Skills 
• Improvement and development work  
• Management and communication.  

A team-based approach on the shop-floor and operators within the teams that rotate workplaces are used by 
all companies engaged in the interviews. The vital importance of social interaction and discussion on the shop-
floor was emphasised by all interviewees and they all agreed that a team-based working environment in the 
future will be the leading approach. However, a probable extended scope requires shop-floor operators with 
an ability to handle an additional number of complex tasks, in order to maintain high productivity as well as a 
high level of quality. A trend that was identified in some of the companies was factories within the factory [26]. 
The team (or teams) responsible for each of these in-house factories had all the responsibility to optimise the 
production. The teams’ responsibilities not only included normal production tasks, such as machining and 
assembly operations, but also included, e.g., preventive maintenance, continuous improvements, production 
analyses and failure handling. Nonetheless, the members of the teams will, of course, change over time. 
Assuring the total competence of the teams was emphasised, to ensure the ability to maintain high 
productivity and quality. 

The predicted increasing scope of responsibility on the shop-floor indicates possible variables limiting the 
capability of the teams. The shop-floor operators’ own interest and experience is regarded by the interviewees 
as the most important variables facilitating the level of individual responsibility and eventually the teams’. 
Today, most of the interviewees’ companies demand a degree from a technical high school, when employing a 
shop-floor operator, but knowledge in automation, NC and material science is also sought-after. Although the 
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most important individual variable is personality, all of the interviewees agreed that technical knowledge and 
competence cannot compensate for lack of momentum or individual responsibility.  

All of the interviewees agreed, as stated in [24], that each individual’s understanding of tasks and acceptance 
of applied working standards are key variables for making continuous improvements and developing the 
process along with an engaged individual’s own knowledge and ideas. Other vital issues raised during the 
interviews were the importance of having short decision processes, to ensure that the engagement on the 
shop-floor is not lost, and the importance of understanding the level of quality required by the customer. 

Looking back, one can clearly see that the level and complexity of automation and the number of embedded 
systems have increased and, looking ahead, the interviewees predict that it will continue to evolve. Beyond 
technical excellence, which is predicted to become even more important than today, the subsequent attributes 
are considered by the interviewees as being vital for future shop-floor operators, in addition to the previously 
mentioned: a thorough technical education, having multi-language skills, being a creative team player, logical 
and mathematical thinking, dexterity, flexibility, awareness, innovation, momentum and accuracy.  

Technical progress enables large volumes of production data and information to be displayed to the shop-floor 
operator in real-time. However, the information systems of today still look the same as yesterday’s systems 
and are usually not able to sort, prioritise and handle the large volume of information in a smart way. The 
teenagers of today, who will be the future shop-floor operators, often use smartphones and other powerful 
ICT-devices as an indispensable part of life, but using these devices on the shop-floor is often a delicate matter 
today. Smartphones are seen by some of the interviewees as possible tools on the future shop-floor and all of 
them foresee that the importance of decision support tools will increase.  

The intense and demanding shop-floor environment that requires an even broader range of knowledge and 
technical expertise, together with increasing quantities of information and more speed, predicts a need of 
shop-floor decision support. In striving to make the shop-floor an even more attractive work-place, it is 
important to merge different demands. Can IT-devices, such as smartphones, etc., be used as shop-floor tools 
for a decision support system, e.g., and at the same time enhance the shop-floor’s attractiveness?  

The human operator is, in general, flexible and can adapt to different situations [14]. However, as predicted by 
the managers, in an information intensive environment, facing dynamically changing demands and stochastic 
events that negatively affect production, the shop-floor operator is not able to either process or evaluate all 
existing information needed to make informed decisions and prioritisations at all times. It is not possible for 
any shop-floor operator to hold and process all production information in real-time and be a rational decision-
maker (completely informed, infinitely sensitive, rational and know exactly what to do) [27], but a well-
designed decision support system can help. Research has been conducted on industrial decision support and it 
is expected that industrial interest and funding will increase. Though a change of focus, from managerial, is 
needed to ensure the relevance of decision support research also for the shop-floor [28-31].  

Probable technologies that could be integrated on the future shop-floor are Augmented Reality, as an every-
day tool for displaying information, along with Cobots – robots cooperating with human shop-floor operators 
without fences between them [32]. When discussing Augmented Reality applications, the interviewees drew a 
timeline reaching year 2020 until practical shop-floor implementation was expected to become a reality. It is 
expected that an increased level of technology on the shop-floor is essential for making the shop-floor an 
appealing workplace for young people in the future. The scope of enhanced demands on future shop-floor 
operators provided during the interviews is depicted in Figure 2. The demands depicted in Figure 2 are all not 
completely new (e.g. not present on todays’ shopfloor) but are predicted having enhanced importance by the 
interviewees. 
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5 Responses to the managers’ views of the future shop-floor 
operators 

The number of demands and skills that employers require of future shop-floor operators, as predicted by the 
production managers and HR specialists, will drastically increase, compared to the situation faced by today’s 
shop-floor operators (Figure 1). A majority of the defined abilities can be considered as non-technical or 
personal characteristics (modelled to the left, above and to the right in Figure 2). Only a limited number are 
referred to as the individuals’ technical knowledge and abilities, along with requested level of education 
(modelled in the lower part of Figure 2). The managers’ and specialists’ expectations of the abilities and 
knowledge of their future employees were presented to their probable future employees and colleagues: 237 
Swedish high-school students, 17-18 years old, attending 2nd or 3rd year of three-year technical programs. The 
high school students came from eight classes at four different high schools from Skövde and nearby cities (high 
school in Sweden is the educational level before University). The classes visited the University of Skövde on an 
annual research event focusing technical high-school students.   

During seminars the high-school students were given information about ongoing research focusing the future 
shop-floor and the predictions made about the future shop-floor during the interviews with production and HR-
managers. They were then asked to respond to a questionnaire about their contacts with production 
industries, their view of shop-floor work and their response to the managers’ predictions.  

Of all the high-school students, almost 70% had attended field trips to production companies and an 
approximately 45% had worked at a production company themselves. Only 6 % stated they had no previous 
contact with any production company (Figure 3). The answers to the questionnaire from the high-school 
students without previous contact with the production industry did not diverge from the answers by the 
students with personal experience of the production industry and are consequently not presented separately. 
The high-school students answering the questionnaire are further on referred to as the respondents.  

The ”future” 
Swedish shop-
floor operator
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interpersonal skills

Innovative, creative 
and ”get things done”

Accurate and 
logical approach

Material/System 
understanding

Holistic understanding 
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Figure 2. Enhanced demands to meet for the future shop-floor operators. 
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Figure 3. The 237 respondents’ previous contacts with the production industry (more than one input per 
respondent were allowed). 

 

The 237 respondents were given 30 words/short statements and asked to select the 3-5 they thought most 
applied to their view of the work of a shop-floor operator at a Swedish production company today. The 
selected top three were development, teamwork and accuracy, followed by other positive opinions, such as 
good salary and good working environment. Their view of shop-floor work is predominantly positive. An 
alignment of the respondents’ answers and the given words/statements is shown in Figure 4.  
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Figure 4. The 237 respondents’ views of the work of a shop-floor operator (3-5 inputs per respondent). 
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So what are the respondents’ interpretations of the managers’ demands of the future shop-floor operators, as 
presented in the interviews? Six of the predicted future demands (depicted in Figure 2) were presented to the 
respondents:  

• To be a team player with interpersonal skills 
• Innovative, creative and get thigs done 
• Holistic understanding of the production system 
• Flexible and multi-skilled 
• IT-knowledge 
• Work proactively and an ability to interpret processes and relationships 

When analysing the interviews made these were the demands having a somewhat fuzzy definition made by the 
interviewees. To further analyse the understanding of the demands each respondent was given a pair of the 
demands and asked to provide their own interpretations, given the context that they were shop-floor 
operators working at a production line with both manual and automatic assembly stations. Their answers for 
each statement were categorised into groups (see Sections 5.1 - 5.6). 

5.1 To be a team player with interpersonal skills 
Already today teamwork is a reality on most shop-floors. The managers predict this will continue and that more 
responsibilities will be demanded from the shop-floor teams in the future. A uniform view emerges from the 
respondents’ answers to the question “What does it mean to be a team player with interpersonal skills?” Of a 
total of 68 answers as many as 66 considered it to be an ability to cooperate, interact and support each other.  

5.2 Innovative, creative and “get things done” 
The importance of having a well-functioning knowledge triangle, combining education, research and innovation 
[33], and an ability to keep and further develop a leading position, is indicated by Swedish industry [2, 3]. All of 
the interviewees agreed that the workers entering the shop-floor as operators in the future must have at least 
a degree from a technical high school to be able to interact with the intense technical environment and be part 
of further development. The shop-floor operators are expected use and further develop innovations emerging 
from research. How did the respondents answer the question “What does it mean to be innovative, creative 
and get things done”?  

The answers could be divided into three groups. Two of the groups were of equal size embracing 80% of the 81 
answers. One of the major groups interpreted the question as “new ways of working, new solutions and a 
positive attitude”, while the other group understood it as “broad knowledge, development of both company 
and individual”. The remaining 20% of the answers ranged from “I do not know” to “Continuous 
improvements” to “More automation” and irrelevant answers.  

5.3 Holistic understanding of the production system 
The complexity of the shop-floor is expected to increase, according to the managers, along with increasing 
production demands resulting in multifaceted scenarios requiring abilities to interpret situations and processes. 
This demands a holistic view of the shop-floor and its processes. The respondents’ answers to the question 
“What does it mean to have a holistic understanding of the production system?” could be divided into three 
levels of expected detailed knowledge or understanding (Figure 5). The answers referring to it as “Understand 
the process” accounted for 38% while 29% stated that it is understood as having a “Detailed and deeper 
knowledge”. The answers from 11% were categorised as “To know every detail”. However, as many as 22% of 
the 79 answers could not be categorised into any of these three groups, with answers like “I do not know” or 
irrelevant responses such as “Working with robots.” 
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Figure 5. Interpretation of "Holistic understanding of the production system". 

 

5.4 Flexible and multi-skilled 
As discussed in the research literature, flexibility is already today important, when evaluating the 
competitiveness of the production industry. The interviewees predict that its importance will further increase 
in the future. The ability to handle events that occur and the ever-changing demands affecting production 
systems require shop-floor flexibility and the skills to handle complex machines and processes. The answers to 
the question “What does it mean to be flexible and multi-skilled?” could be divided into three groups or levels 
of ability (Figure 6). In total, 70 students answered this question and 60% considered it to be to know a lot and 
an ability to work with a lot of things. The next group, 24%, broadened the scope and their answers could be 
regarded as an extended proficiency and ability to solve problems. Two students (3%) took it even further. 
They stated that flexible and multi-skilled could be seen as abilities beyond expectations and scope. Those not 
knowing or giving an irrelevant answer comprised 13% of the respondents. 

 

 
Figure 6. Interpretation of “Flexible and multi-skilled”. 

 

 

5.5 IT-knowledge 
Young people of today that acknowledge ICT as an inseparable part of life will eventually presume it to be a 
part of their working hours in the future. During the interviews, the managers and specialists predicted that IT-
knowledge will be vital for future shop-floor operators and that emerging technologies, like Augmented Reality, 

Understand 
the process 

38%

Detailed and deeper knowledge 
29%

To know 
every detail 

11%

Other 
22%

Know a lot and 
ability to work with 

a lot of things 
60%

Extended 
Proficiency and 
ability to solve 

problems 
24%

Ability beyond 
expectations and scope 

3%

Other 
13%



___________________________________________________________________________ 

9 
 

will be used on the shop-floor of the future. But what is knowledge of IT to the respondents? The 71 answers to 
the question “What does it mean to have IT-knowledge?” emerged into three levels of IT-abilities (Figure 7). A 
basic level of IT-knowledge was referred to by 46% of the respondents as having a “General knowledge of 
computers and a basic ability to use them”. Another 21% of the answers extended the IT-knowledge to cover 
“Knowledge about and ability to use the IT-systems in use in production”. The third level of IT-knowledge 
covering 10% of the answers claimed “Knowledge about and ability to program computers and robots in use in 
production”. However, as many as 23% answered “I do not know” or gave irrelevant responses to the question. 

 

 
Figure 7. Interpretation of “IT-knowledge”. 

 

One answer from a high-school student, who interpreted the meaning of having IT-knowledge, highlighted a 
gap in the expectation between everyday life and industry: 

“IT-knowledge is as important during your work as in everyday life, though industry is possibly a little bit 
behind”. 

For industry, it is important not to appear to be overtaken by the IT-evolution. It is important that the 
impression is the opposite: That industry offers an environment with front-edge technology attracting the 
possible future employees. 

5.6 Work proactively and an ability to interpret processes and 
relationships 

Recurring events that negatively affect the production output demand a shop-floor with proactive ways of 
working and a broad understanding of the production processes, to prevent losses. A proactive approach, 
which is seen as a common attribute among experienced shop-floor operators, facilitates competitiveness, 
flexibility and extended functionality of the production systems [23]. The answers to the last of the six 
questions “What does it mean to work proactively and have an ability to interpret processes and 
relationships?” are depicted in Figure 8 (in total, 70 answers). Of the answers 31% could be referred to as 
“Understand how it works and see connections” and 21% as “Good at solving problems and see connections”. 
To “Have a broad knowledge and know what to do” concluded the answers from 19% and 3% considered it as 
“Working towards the future”. This was the question with the largest group of answers, 26%, that referred to 
the group of “I do not know” and irrelevant responses. No clear common understanding emerged from the 
answers. This was the question where the respondents’ answers clearly comprised the largest and, in some 
cases, incompatible scope.  
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Figure 8. Interpretation of “Proactive work” and of “Processes and relations”. 

 

5.7 The respondents understanding and expectations of the future shop-
floor 

During the interviews, a versatile view of the future shop-floor operator including ample demands, especially 
concerning the personal abilities, was given by the managers and specialists. For some of these views and 
demands, the respondents gave uniform interpretations, but for most of the views and demands the 
respondents’ interpretations encompass a widely defined scope that includes a large number of irrelevant 
answers, indicating that there was no common understanding of the questions posed in the questionnaire. The 
managers and specialists interviewed predicted that the future employment processes for finding and keeping 
shop-floor staff will be demanding and challenging. This indicates the importance of continuous interaction 
between school and industry to counteract negative and inaccurate images which will negatively affect the 
students’ future approach towards employment in industry.  

The respondents were asked to formulate what they thought to be the most important issues if they were to 
work as a shop-floor operator in five years from now. Their top three priorities were “A good working 
environment” followed by “Work mates” and in third place “A good salary” (Figure 9). When their views of 
shop-floor work (Figure 4), together with the expectations of their future workplace (Figure 9), were analysed a 
uniform opinion emerged. Their top three priorities of workplace conditions can all be found within their top 
five statements of shop-floor work. 
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Figure 9. The prioritised conditions for a future working environment according to the 237 respondents (more 
than one answer per respondent were allowed). 

6 Conclusions and key results  
The scope of the shop-floor operator has, during the last century, evolved from “low knowledge level and 
single tasks” to “high knowledge level and extensive tasks”. Both the research literature and the interviewees 
provide consistent predictions of a future with even more intensive and demanding shop-floor environments. 
Such future conditions will need shop-floor operators who are team players with extensive technical abilities 
and comprehensive interpersonal skills, in order to maintain the high level of productivity that is necessary to 
succeed on the competitive international market. Since they are vital aspects of the production system, the 
decisions and actions taken by shop-floor operators directly and strongly affect the productivity.  

During the interviews, the limitations of the current shop-floor information systems emerged. To a large 
extent, the interfaces of the shop-floor information systems look as they did 20-30 years ago, while the rapid 
development of ICT in general in society has only marginally reached the shop-floor. The use of the 
computationally powerful smartphones and tablets is usually restricted on today’s shop-floors and only used 
for dedicated production applications in a limited number of companies. Such ICT-devices that are considered 
as vital parts of many teenagers’ lives have the potential to form the basis of a future shop-floor decision 
support system able to handle and process a vast amount of data and also incorporate emerging technologies 
such as Augmented Reality. 

The demands of the future shop-floor, as described by the interviewees, emphasise the broad scope of abilities 
and knowledge to be used by the future shop-floor operators. It underlines the need of up-to-date shop-floor 
support systems but also the necessity that the future shop-floor is developed management and shop-floor 
operators together, avoiding a dissonance understanding of its presumptions.  

The future shop-floor will face tough competition in attracting the highly competent staff required. Although, 
when analysing the answers from the respondents’, it can be concluded that the starting point for shop-floor 
recruiting is not that dark. As future shop-floor operators, the respondents’ view of shop-floor work coincides 
to a high degree with their own priorities of their future working environment. A future shop-floor decision 
support system should not only be able to facilitate technical and productivity needs. A well-designed decision 
support system that supports shop-floor decisions and work could also enhance the attractiveness of working 
on the shop-floor, by incorporating every-day ICT-devices, such as smartphones and tablets, and in that way 
support future recruiting. 
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The interviewees confirm the research literature, but also extend and confirm the demands that will be faced 
by future shop-floor operators. However, for many of the investigated requirements, the respondents’ 
interpretations of the future shop-floor demands are irregular. The respondents present uniform 
interpretations of the two demands “be a team player” and “be innovative, creative and get things done”, but 
the interpretations of the other four demands are less uniform. This indicates that companies must clarify, 
probably not only to their future staff but also internally, how the demands should be understood, interpreted 
and implemented.  
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Appendix A – Questions during interviews 
These are the questions asked during the interviews with the production managers and HR specialists 
(translated from Swedish). 

Background  

1. Current position? Duties? 
2. How long have you been with the company? 
3. Training? 

General questions 

4. Generally describe your production, various steps? 
5. What different roles are there in production? How do they differ? 
6. How do you define shop-floor operators in your production? 
7. What are the shop-floor operators’ main activities / tasks in the production? 
8. What skills are required to work as a shop-floor operator in production? 
9. How do you organize the shop-floor work? Teams / group / individual / cross-functional teams? 
10. What decisions are taken by the operators / team? 
11. What information are needed to make these decisions? 
12. What technologies / tools (support functions) are used by the shop-floor operators today? 
13. What authority does the operators have at fault / downtime for resetting and start-up? 
14. How do you engage all shop-floor staff in shop-floor development? 
15. What do you do to get a common / holistic approach at the shop-floor? 

Vision of the future 

16. How has your industry changed during the past 20 years? 
17. How do you think it will evolve in the future? 5 -10 years? The shop-floor operators? 10-15 years? 
18. What trends do you predict? 
19. If any, what will be the new competences required for future shop-floor operators?  
20. What competences do you consider to be crucial for future shop-floor operators? 
21. How do you think shop-floor supporting systems / tools will need to develop if the teams’ / operators’ 

tasks increases? 
22. What plans or visions are there within the company, in terms of technology and organization? 
23. What specific techniques do you think will change your production? 
24. How does the company develop new supporting systems for the shop-floor operators? 
25. How are the shop-floor operators engaged in this development? 
26. What is your strategy for recruiting young shop-floor operators in the future? 
27. What obstacles do you identify in attracting shop-floor staff in the future? 
28. How do you get "older" employees to keep up with shop-floor evolution? How do you motivate them? 

Skills development, improvement and development 

29. What kind of skills do you predict to be required of the future shop-floor operators? 
30. Do you train the shop-floor operators continuously? Long-term / short term? 
31. How do you support the shop-floor operators in developing their skills?  
32. Has the attitude to learning and development within the company changed over time? 
33. What do you consider to be the critical factor for success when developing shop-floor skills? 
34. Have the possibilities of learning for the shop-floor operator decreased / increased during recent 

years? 
35. How are shop-floor operators supported in developing their skills?  
36. How do you train and develop the necessary "non-technical" skills? (Language, analytical skills, holistic 

understanding, etc.) 
37. What does your approach towards continuous improvements include? How do you engage the shop-

floor operators?  

Concluding questions 

38. Are there anything in particularly interesting you want to highlight? 
39. Have you within the company implemented any management concepts / practices? Which? When? 
40. Which management trends have affected the company? What about the future?  
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Appendix B – Questionnaire for students 
This is the questionnaire used in the second study presented (translated from Swedish).  

The future operator 
Future operators, namely those who are employed in our manufacturing industry within 5-10 years, you are 
today is a teenager. In our research we interviewed production managers and HR specialists who gave their 
view of the competence requirements of future operators. Now we want your opinion on the manufacturing 
industry as a workplace and especially the work as an operator. 

1. Have you in any way come in contact with a manufacturing company? Select one or more options that apply 
to you. 
� I have a family member / friend working in the manufacturing industry. 
� I have been on field trips to a manufacturing company. 
� I have worked in a manufacturing company. 
� Other: ______________________________________________________________ 
� I have not been in contact with a manufacturing company at all. 
 
2. Have you been able to get a picture of how it is to work at a manufacturing company? 
� I have a family member / friend working in the manufacturing industry. 
� I have been on field trips to a manufacturing company. 
� I have worked in a manufacturing company. 
� Other: ______________________________________________________________ 
� I have no idea of how it is to work at a manufacturing company at all. 
 
3. What high school programs are you attending? 
� Technology Program 
� Volvo High School 
� Industrial Technical 
� Other: _______________________________________________________________ 
 
4. What words do you fit in to a job as an operator at a Swedish manufacturing company today? Select 3-5 
words / statements that you think fit. 

Accuracy;   Bad working environment;   Boring;   Career opportunity;    Challenging;    Clean;   Creativity;    
Development;    Dirty;   Do not need to think;    Engaging;    Excellence;    Fun;    

Good salary;    Good working environment;   High competence;    Holistic view;   Independently;   Innovative 
technology;   Interpersonal skills;   Low competence;   Messy;   Monotonous tasks;   Multi-skilled;   Old 
technology;    Orderliness;   Poor salary;   Simple tasks;   Teamwork;   Working alone 

 � I have no view at all, whether positive or negative, about the work that the operator (no additional options 
need to be marked). 

 

During the interviews yielded production managers and HR specialists their view of the competence 
requirements they think will be the future operators. Their words have been compiled in this picture. It's like 
you can see quite comprehensive competence requirements they see ahead. We would like to have your 
opinion on these means. 

Put yourself in the situation that you are working as an operator on a production line where there is quite a 
variety of manual assembly stations and some automated assembly stations with robots. 
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What does it mean to be a team player with interpersonal skills? 

___________________________________________________________________________________________
___________________________________________________________________________________________ 

What does it mean to be innovative, creative and get things done? 

___________________________________________________________________________________________
___________________________________________________________________________________________ 

What does it mean to have a holistic understanding of the production system? 

___________________________________________________________________________________________
___________________________________________________________________________________________ 

What does it mean to be flexible and multi-skilled? 

___________________________________________________________________________________________
___________________________________________________________________________________________ 

What does it mean to have IT-knowledge?  

___________________________________________________________________________________________
___________________________________________________________________________________________ 

What does it mean to work proactively and have an ability to interpret processes and relationships? 

___________________________________________________________________________________________
___________________________________________________________________________________________ 

If in five years you would be working as an operator in the manufacturing industry, what do you think would be 
the three most important conditions for you to be happy and do a good job? 

___________________________________________________________________________________________
___________________________________________________________________________________________ 
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