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IDE Master Graduation

Project team, Procedural checks and personal Project brief

This document contains the agreements made between student and supervisory team about the student’s IDE Master
Graduation Project. This document can also include the involvement of an external organisation, however, it does not cover any
legal employment relationship that the student and the client (might) agree upon. Next to that, this document facilitates the
required procedural checks. In this document:

The student defines the team, what he/she is going to do/deliver and how that will come about.
SSC E&SA (Shared Service Center, Education & Student Affairs) reports on the student’s registration and study progress.
IDE's Board of Examiners confirms if the student is allowed to start the Graduation Project.
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APPROVAL PROJECT BRIEF

To be filled in by the chair of the supervisory team.

Digitally
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Middel 755 0602

chair Catelijne van Middelkoop date 24 - 05 - 2023 signature kOOp 08:55:47

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: 30 EC @ all 1% year master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme  _30 EC missing 15" year master courses are:

List of electives obtained before the third
semester without approval of the BoE

H H Digitally signed
K”Stln by Kristin

Veldman
Veldm oae
2023.06.09
name K Veldman' date 09 - 06 - 2023 signature an - 11:56:30
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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.

e Does the project fit within the (MSc)-programme of MD) APPROVED[) NOT APPROVED )

the student (taking into account, if described, the

activities done next to the obligatory MSc specific ) APPROVED r) NOT APPROVED )
courses)?

¢ |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 ?

comments
name _Monigue von Morgen date 27 - 06 - 2023 signature
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From Farm to Future: A Roadmap for Robotics in Agriculture 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 24 - 05 - 2023 30 - 11 -2023 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

What | envision as a research topic is the use of robotics in agriculture in the future. As a graduation assignment, | want
to create a roadmap for robotics in the future of the agriculture sector that is implementable as well. The roadmap will
explore different perspectives, such as advanced development in R&D, education for users, business models and the
development of systems that work for providers or users. The roadmap will serve as the base line for a new
collaboration project to be started by constultancy agency Berenschot.

Important stakeholders involved in this project include Berenschot, farmers, technology providers and policymakers.
According to Berenschot the implementation of robotics in the agricultural sector is currently at a small scale with a lot
of room for innovation.

In the current context, farmers have to do a lot of manual heavy labor work and can benefit from robotics as a means
to fullfil possible increased production demand in the future. Robotics can take over manual labor, but also offers
possibilities for precision agriculture, and can make agriculture considerably more sustainable by working smart and
therefore more economically.t

Meanwhile, technology providers see the agriculture sector as a growing market for robotics and automation
technologies. Moreover, policymakers are responisible of the environmental impact of the agricultural sector and can
make use of the potential benefits of robotics by supporting initiatives that promote the use of sustainable
technologies.

Furthermore, there is the question of how this roadmap can be implemented in collaboration with Berenschot in the
future. So how can the roadmap fit with the internal structure of Berenschot in a beneficial manner? This project fits
with their themes (see picture left to right: future of work and organizations, energy transition, transformation of care,
public administration transformation, digitization).

This project has value in relation to the interest of Berenschot's Finance & Innovation team, which supervises
companies that want to innovate together with Berenschot. For example, through describing them and bringing them
into contact with each other by drawing up R&D agendas of which issues must be addressed in their sector in the first
few years.

At Berenschot they want to carry out assignments that have a major social impact. For them both profit and society
are not seperate because sustainable long-term approach pays off the best. That is why they also guide clients with
subsidy advice by helping them write a good subsidy application.

Overall, this graduation project offers a unique opportunity to explore the potential of robotics in the future of the
agriculture sector. By creating a roadmap that fits the needs of different stakeholders, it can lay the foundation for a
new collaboration project with Berenschot that will drive innovation in the agricultural sector.

L https//link.springer.com/article/10.1007/s11119-020-09757-9
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image / figure 1:  The themes within Berenshot
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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

The main opportunity of this project lies in the potential benefits of robotics in agriculture and how they can be
implemented. If implemented properly, robotics can help in various ways like increase efficiency, reduce costs, and
improve sustainability.t

However, there are also limitations that need to be considered, such as cultural and social norms, resources (time,
money), and technology. These limitations can pose challenges to the adoption of robotics in agriculture and need to
be addressed in the roadmap. Especially, the technology adoption from the farmer perspective can restrict the
implemention of innovation if there is no accpentance or desireability from their side. 2

From multiple perspectives, | will explore role of robots to solve agrifood challenges in the future to sketch the bigger
picture and find possible touchpoints between stakeholders. The solution space for these robotics can be categorised
into:

- open field robotics,

- greenhouse or horticulture robotics,

The scope excluded livestock robotics because this is a matured market that has been adopted by big agricultural
companies like Lely.3

In order to be able to steer the speed and direction of innovation in a structured and timely manner, | need to define
and sort out expected developments in the agricultural sector for the short and long term.

L https://link.springer.com/article/10.1007/511119-020-09757-9
2 https://ieeexplore.jeee.org/abstract/document/9243253
3 https://www.lely.com/nl/oplossingen/

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 expected outcome is to create a comprehensive roadmap that can be implemented by Berenschot into new
projects within the agricultural sector. The aim of the roadmap is to identify the opportunities and limitations in the

For the assignment | want to collaborate with Berenschot by working on a roadmap design, in which | address
opportunities and barriers within the field of robotics in the agricultural sector and possible implementation of
innovation systems.

| will help Berenschot to find a form for a roadmap that provides insight into strategic nodes for possible partners in
the agricultural. I expect to deliver a roadmap, report and presentation that Berenschot can work with, but also offer
other parties in the agricultural sector an instrument that they can use or tailor to their own future vision. The
information and outcomes that | generate will be translated to Dutch, so it can be publicly accessible by
agrobots.community.* So in the end | can create a supporting language that will helps to implement innovation in the
agriculture sector of the Netherlands.

*https://agrobots.community/
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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.

start date 24-05-2023 30-11-2023 end date

(B0 ELNILGE  Total day count:100 | Part time work 1 day a week

May 2023 June 2023 July 2023 August 2023

Activities Kick off Mid term
mee*tirlg 24/05 MEETE 24/07

User research IStakeholder Mapging Define I Future visioning IFormulate n'mel Create blugprint ] |

Explore existing
technology

Understand Define Narrow | Reach out
context problems  |down scope| to experts

Literature research Markat! trand rasssrch

intervievs insights conclusions pacing strategy

Investigats
[ Erainstarming Creste zystem
internzlly

September 2023

meeting

x

- _ 20% completion of Frozess - .
Design roadmap lterating l the r=pant I feedback I Finalize report IFreparE presentatlonj

ﬂgﬂﬁ;&ﬂl 2:;?;:' |Add documentaticn Practice

For the design method during my graduation project, | am going to use the double diamond technique. The double
diamond method provides an overview of several phases of the design process and provides me with a framework for
balancing the tasks throughout the project.

Benchmark
with
Berenscho

Ewaluate
outcoms

The planning contains one week of holiday in the first week of September, 4 days a week on the graduation project
and working 1 day a week part-time, over a time span of 25 weeks.

[EZRPEILG]  Total day count100 | Part time work 1 day & wesk
n May 2023 June 2023 July 2023 August 2023 September 2023 October 2023 November 2023
Week Week 01 | Week 02 | Week 03 | Week 04 | Week 05 | Week 06 | Week 07 | Week 08 | Week 09 | Week 10 | Week 11 | Week 12 | Week 13 | Week 14 Week 15 | Week 16 | Week 17 | Week 18 m Week 20 | Week 21 | Week 22 | Week 23 | Week 24 | Week 25

Holday <>
Day count Day14 | Day58 | Day9-12 |Day 13.16 | Day 17-20 | Day 21-24 | Day 25-28 | Day 2032 | Day 3336 | Day 37-40| Day 41-44 | Day 4548 | Day 49.52 | Day 53.56 | Day 57.60| Day 6164 | Day 65-63 | Day 69.72| Day 7376 Day 77-80 | Day 81-84| Day 8568 | Day 89.92 Day 93.96 |pay 97-100)
. ), A A LS A L ) A A A A A A A A 4 ) S A A A A L
Deliver

Final prep

Green light Final
mesting meeting
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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.

My graduation project for masters programme Strategic Product Design provides an opportunity for me to apply the
skills and knowledge | have acquired throughout my studies and to further develop my competences in this field. | can
use and improve a wide variety of the competences during this project including design thinking, research and
analysis, visualisation, project management and communication skills. | also want to gain more knowledge and
experience in a practical and professional environment, as for my future career | would like to work in consultancy, so |
think Berenschot is a great place to work for.

This project combines a variety of my interests that | possibly want to do in my future career: it is a combination of
challenging tasks in the field of technology and future visioning, in a consultancy agency within a Dutch atmosphere.
This way | can also meet people from different academical backgrounds and learn from their work ethics.

| am very curious to discover how others in the field view the value of strategic design. So during my graduation
project | want to make multiple personal discoveries: discover my position as a future strategic design graduate in
creating value for others, while observing my own research and thought process to obtain a sense of how my
expertise might be utilized in relevant sectors in the Netherlands and where strategic design can actually be useful.

Moreover, for the outcomes in my project, | want to investigate how technology may be used to assist the future in a
way that is more concrete and tangible, as | do not like to see the future as an entity that is uncertain.

Lastly, I have always liked to do research and developing good reasoning for design projects, therefore | want to
discover how well | am able to evaluate all factors and combine them through working in the real-life setting of a
consultancy company.

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.
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	Project Introduction: What I envision as a research topic is the use of robotics in agriculture in the future. As a graduation assignment, I want to  create a roadmap for robotics in the future of the agriculture sector that is implementable as well. The roadmap will explore different perspectives, such as advanced development in R&D, education for users, business models and the development of systems that work for providers or users. The roadmap will serve as the base line for a new collaboration project to be started by constultancy agency Berenschot.



Important stakeholders involved in this project include Berenschot, farmers, technology providers and policymakers. According to Berenschot the implementation of robotics in the agricultural sector is currently at a small scale with a lot of room for innovation. 

In the current context, farmers have to do a lot of manual heavy labor work and can benefit from robotics as a means to fullfil possible increased production demand in the future. Robotics can take over manual labor, but also offers possibilities for precision agriculture, and can make agriculture considerably more sustainable by working smart and therefore more economically.¹ 



Meanwhile, technology providers see the agriculture sector as a growing market for robotics and automation technologies. Moreover, policymakers are responisible of the environmental impact of the agricultural sector and can make use of the potential benefits of robotics by supporting initiatives that promote the use of sustainable technologies.



Furthermore, there is the question of how this roadmap can be implemented in collaboration with Berenschot in the future. So how can the roadmap fit with the internal structure of Berenschot in a beneficial manner? This project fits with their themes (see picture left to right: future of work and organizations, energy transition, transformation of care, public administration transformation, digitization).

This project has value in relation to the interest of Berenschot's Finance & Innovation team, which supervises companies that want to innovate together with Berenschot. For example, through describing them and bringing them into contact with each other by drawing up R&D agendas of which issues must be addressed in their sector in the first few years. 

At Berenschot they want to carry out assignments that have a major social impact. For them both profit and society are not seperate because sustainable long-term approach pays off the best. That is why they also guide clients with subsidy advice by helping them write a good subsidy application.



Overall, this graduation project offers a unique opportunity to explore the potential of robotics in the future of the agriculture sector. By creating a roadmap that fits the needs of different stakeholders, it can lay the foundation for a new collaboration project with Berenschot that will drive innovation in the agricultural sector.



¹ https://link.springer.com/article/10.1007/s11119-020-09757-9


	Project Problem: The main opportunity of this project lies in the potential benefits of robotics in agriculture and how they can be implemented. If implemented properly, robotics can help in various ways like increase efficiency, reduce costs, and improve sustainability.¹

However, there are also limitations that need to be considered, such as cultural and social norms, resources (time, money), and technology. These limitations can pose challenges to the adoption of robotics in agriculture and need to be addressed in the roadmap. Especially, the technology adoption from the farmer perspective can restrict the implemention of innovation if there is no accpentance or desireability from their side. ²



From multiple perspectives,  I will explore role of robots to solve agrifood challenges in the future to sketch the bigger picture and find possible touchpoints between stakeholders. The solution space for these robotics can be categorised into:

- open field robotics,

- greenhouse or horticulture  robotics,

The scope excluded livestock robotics because this is a matured market that has been adopted by big agricultural companies like Lely.³



In order to be able to steer the speed and direction of innovation in a structured and timely manner, I need to define and sort out expected developments in the agricultural sector for the short and long term.



¹ https://link.springer.com/article/10.1007/s11119-020-09757-9

² https://ieeexplore.ieee.org/abstract/document/9243253

³ https://www.lely.com/nl/oplossingen/
	Project Assignment in 3: The expected outcome is to create a comprehensive roadmap that can be implemented by Berenschot into new projects within the agricultural sector.  The aim of the roadmap is to identify the opportunities and limitations in the current and future context and provide a clear direction for the future implementation of robotics in agriculture.
	Project Assignment Elaboration: For the assignment I want to collaborate with Berenschot by working on a roadmap design, in which I address opportunities and barriers within the field of robotics in the agricultural sector and possible implementation of innovation systems.



I will help Berenschot to find a form for a roadmap that provides insight into strategic nodes for possible partners in the agricultural. I expect to deliver a roadmap, report and presentation that Berenschot can work with, but also offer other parties in the agricultural sector an instrument that they can use or tailor to their own future vision. The information and outcomes that I generate will be translated to Dutch, so it can be publicly accessible by agrobots.community.*⁴⁴⁴⁴⁴ ⁴⁴So in the end I can create a supporting language that will helps to implement innovation in the agriculture sector of the Netherlands. ⁴⁴⁴⁴



*https://agrobots.community/




	Project Motivation: My graduation project for masters programme Strategic Product Design provides an opportunity for me to apply the skills and knowledge I have acquired throughout my studies and to further develop my competences in this field. I can use and improve a wide variety of the competences during this project including design thinking, research and analysis, visualisation, project management and communication skills. I also want to gain more knowledge and experience in a practical and professional environment, as for my future career I would like to work in consultancy, so I think Berenschot is a great place to work for.



This project combines a variety of my interests that I possibly want to do in my future career: it is a combination of challenging tasks in the field of technology and future visioning, in a consultancy agency within a Dutch atmosphere. This way I can also meet people from different academical backgrounds and learn from their work ethics.



I am very curious to discover how others in the field view the value of strategic design. So during my graduation project I want to make multiple personal discoveries: discover my position as a future strategic design graduate in creating value for others, while observing my own research and thought process to obtain a sense of how my expertise might be utilized in relevant sectors in the Netherlands and where strategic design can actually be useful. 



Moreover, for the outcomes in my project, I want to investigate how technology may be used to assist the future in a way that is more concrete and tangible, as I do not like to see the future as an entity that is uncertain.



Lastly, I have always liked to do research and developing good reasoning for design projects, therefore I want to discover how well I am able to evaluate all factors and combine them through working in the real-life setting of a consultancy company.
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