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CHECK STUDY PROGRESS

To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.
The study progress will be checked for a 2nd time just before the green light meeting.

Master electives no. of EC accumulated in total: EC . all 1*tyear master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme EC missing 15" year master courses are:
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FORMAL APPROVAL GRADUATION PROJECT

To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.
Next, please assess, (dis)approve and sign this Project Brief, by using the criteria below.
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the student (taking into account, if described, the
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¢ |s the level of the project challenging enough for a
MSc IDE graduating student?

e |s the project expected to be doable within 100
working days/20 weeks ?

¢ Does the composition of the supervisory team
comply with the regulations and fit the assignment ?
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The creation of a robot-human hybrid team within KLM. project title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

start date 17 - 02 - 2022 14 - 07 - 2022 end date

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet

complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money....), technology, ...).

space available for images / figures on next page

Since the industrial revolution, technology has rapidly improved. Technology can help organizations to work more
efficient. But also, it pressures organizations to innovate and be able to compete in the market place (Barbosa, Shiki, &
Da Silva, 2020). One of these technologies is robotics. Robotics is described as the science of making and using robots
(Cambridge Dictionary, 2022). A robot is a machine that can be programmed to automatically execute various
movements to fulfil complex tasks. Robots are used for automation, by replacing humans when it comes to executing
dangerous, unpleasant or expensive tasks (Rauankyzy,2020). Robotization, which is the implementation of robots, can
make the process of an organization faster, cheaper, safer and user friendlier. Through the years robots have been
developed into smart and affordable machines, which make the use of them more accessible in all industries
(Mikusova, Cujan, & Tomkova, 2017). As a robot is programmed to execute a single task, they are less flexible than
humans. However, they are much less vulnerable for external factors, such as emotions, behavioral, biases and context.
Using both strengths can help improve the process in a way that cannot be made fully automated (el Makrini et al,,
2018).

The use of robots, requires a change in the internal processes. Tasks that were initially executed by humans, are now
taken over by robots, causing some functions to change and some to disappear entirely. However, the
implementation of robots brings new functions and tasks as well. Work is not disappearing, it is just different, but it
definitely has a huge impact on the people working in the organization. This means the implementation of robots is
much more complex than a mere technological challenge. On-boarding robots into industries is a complex process
effecting the whole internal system, in which various stakeholders are involved. Organizations will need their
employees to share task-specific knowledge, so robots are programmed in the right way. This is depending on the
employees' willingness to do so (Agnes, 2021). The collaboration of a team including robots will differ from the
traditional one, and thus can not be treated the same. And, as many human tasks are taken over by robots, the nature
of jobs changes as well. This either results in jobs becoming more challenging, because more knowledge and skills are
needed, or the opposite: a pauperisation of jobs, where human tasks are confined to compensate for robot limitations
(e.g., moving boxes from shelves to robots, in warehouses). This also has a direct impact on management, not only
because robotization brings challenges in terms of work planning, but also because of its effect on workers' welfare. As
such, strategic stakeholders are intertwined with the robotization process, such as workers unions.

Brightsky

The Dutch government has provided a one time financial fund to make the mobility sector more sustainable
(AmsterdamLogistics, 2021). This will be done by researching innovations that will make the Dutch mobility sector
cleaner and smarter. In the aviation industry research will be done by Brightsky, a partnership of educational institutes
and relevant organizations such as Schiphol royal group, Delft University of Technology and FRAIM. This will be done
for the Dutch aviation company KLM. Focus will lie on maintenance, repair & overhaul, airport security and airport
systems. In this way, the Dutch Government hopes the mobility sector can keep the current position in Europe. FRAIM
will do the research about the automation (with help of robots) of the maintenance and repair section. Currently, there
is not done much research about the implementation beyond the technical aspects and how robots can be best
included in an organizational system and the employees team. That is why this research will be about the creation of a
hybrid team of robots and humans in the maintenance and repair department of KLM.
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PROBLEM DEFINITION **

Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **

State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

The goal of KLM is to make 70% of their maintenance and repair department automatic, without decreasing the
amount of employees. This means the internal process of KLM is changing, as robots are taking over human tasks and
new human tasks will emerge. The problem is that KLM has no experience in designing and organizing an efficient
collaboration between robots and employees. More knowledge is needed about how the implementation of robots
will affect the employees work and behavior.

Questions that will be addressed within this project are:

- What does the current internal process look like? What are the current tasks?

- How do employees feel about their current work? What makes their work meaningful? What do they value about
their job?

- Who are the stakeholders? What are their gains, pains and underlying values within the current process?

- What tasks can and will be taken over by robots? How will this affect the pains and gains of the stakeholders?

- What is the stakeholders' view on the ideal collaboration with robots?

- How to manage the change process and deal with resistance?

- How to tap into the knowledge of people being replaced by robots?

- How to create a shared vision for successful collaboration between employees and robots?

The assignment will consists of 2 parts, which will be structured by the double diamond method (Research & Design).
In the research phase, two main questions are essential:

Deeper research (meaning, value)

1. What are the needs of employees in the maintenance and repair department of KLM? What gives value to their
work? What are they proud of? What ,makes their work meaningful? How can these insights be taken into account in
designing future interaction designs for a collaboration with robots in maintenance and repair work? Insights coud be
visualed in a customer journey.

Broader research (visioning and strategy):

2. What is the envisioned future of a collaboration with robots in maintenance and repair work of different
stakeholders? How can these insights be strategically integrated in a shared vision? Which aspects play a role in this
vision?

These questions | will try to answer by interviewing the employees individually, using the contextmapping method
and organizing and leading co-creation sessions with different stakeholders.

The results in the research phase will be starting point for the design phase in which for example one or more
interaction vision(s) could be created. However, it could also be a tool or method to help an organizations with the
integration of robots into the working environment.
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within

the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. lllustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.
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startdate 17 -2 - 2022 14 - 7 - 2022 end date
Part 1: Research
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Part 2: Design
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Week 16 17 18 18 20 21 22 23 24 25 26 27 28
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Finalizing E
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Milestones Green Gradua
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meeting day

Planning will consist of two phases:

In the research phase | will first do a context research. Here | will create an overview of the current process. Afterwards,
[ will have interviews with the employees of KLM to explore the pains and gains according to the current process.
Besides, | will have an interview with FRAIM to explore what robots could do within the current process and how this
will affect the employees jobs. Next, | will host co-creation sessions, so we can, together with the stakeholders can
generate a shared vision and come up with first ideas to implement robots into the team.

In the design phase | will come up with ideas to implement robots into a goo cooperating team, taking the ideas from
the co-creation in mind. | will evaluate these ideas and iterate them into some design recommendations (form will be
determined later). After finalizing these recommendations, | will prepare the deliverables for the graduation day.

Title of Project  The creation of a robot-human hybrid team within KLM.
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.

Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a
specific tool and/or methodology, ... . Stick to no more than five ambitions.

TThe master Strategic Product Design corresponds well with my interest in organizational innovation, while also
concentrating on human-centered design. This also fits well to the assignment, here | can combine the organizations
interest with the human needs into an optimal solution.

During my internship at Muzus, we often used contextmapping, which | believe is a good method to research

users' (latent) needs and future wants. This project will be the first time, | am going to run the entire process of
contextmapping on my own. For this | can use my experience in working with different stakeholders and leading
co-creation sessions. | am looking forward to develop this skill even more. During the Muzus internship, most projects
ended after the delivery of an end-product such as a customer journey, a strategy or a process description. However, in
my graduation project | want to go a step further and evaluate the end-product | will produce. This will be a new
thing for me and thus a challenge to find out how this can be done best.

During my master, | already executed several projects within the mobility sector. This gave me prior knowledge about
the complexity of this sector and experience in research with different stakeholders within the sector. These projects
were mostly in collaboration with public transport and car companies, so | am excited to use this knowledge in an
adjacent industry like aviation.

In the project, the biggest challenge for me personally, is scoping the assignment and setting priorities. | tend to
include as much as possible at the beginning of a project, as | find it difficult to make early decisions. It will be
important for me to set the project’s boundaries properly in the project brief, to start the project with with an
ambitious but realistic scope and a fair chance of a successful result.

1. Agnes, J. S. (2021). Gaining and Training a Digital Colleague: Employee Responses to Robotization. The Journal of
Applied Behavioral Science, 58(1), 29-64. https://doi.org/10.1177/00218863211043596

2. Amsterdamlogistics (2021) Extra geld voor verduurzaming luchtvaart in project BrightSky op Schiphol.
https://amsterdamlogistics.nl/extra-geld-verduurzaming-luchtvaart-project-brightsky-schiphol/

3. Barbosa, G. F., Shiki, S. B., & Da Silva, I. B. (2020). R&D roadmap for process robotization driven to the digital
transformation of the industry 4.0. Concurrent Engineering, 28(4), 290-304. https://doi.org/10.1177/1063293x20958927
4. Cambridge Dictionary. (2022, February 2). Robotics definition. Retrieved February 9, 2022, from
https://dictionary.cambridge.org/dictionary/english/robotics

5.el Makrini, I, Elprama, S. A, van den Bergh, J,, Vanderborght, B., Knevels, A. J,, Jewell, C. 1, Stals, F., de Coppel, G, Ravyse,
., Potargent, J, Berte, J, Diericx, B, Waegeman, T., & Jacobs, A. (2018). Working with Walt: How a Cobot Was Developed
6. Mikusova, N, CUjan, Z,, & Tomkova, E. (2017). Robotization of Logistics Processes. MATEC Web of Conferences, 134,
00038. https://doi.org/10.1051/matecconf/201713400038

7.Rauankyzy, A. (2020) The Influence of robots on human life and their application in the modern world. Science and
practice: implementation to modern society.

FINAL COMMENTS
ject brief needs final comments, please add any information you think is relevant.

In case your pro
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