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

chair Conny Bakker date - - signature

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.
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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 **.
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e Does the project fit within the (MSc)-programme of M) APPROVED[) NOT APPROVED )
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Improving the user experience of circular cloth diaper services models 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 06 -09 - 2021 27 - 03 -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

As young parents know well, single use diapers cause a massive amount of waste. According to the future diaper
project, children use on average 5,500 diapers before they are potty trained, which means that in the Netherlands
alone, approximately 200,000 tons of single use baby diapers end up in the waste every year (Future Diaper Project,,
2021). This is approximately 8% of our residual waste and produces a plastic mountain of over 100 kg per child.

Reusable diapers are still often associated with the folded linen cloth fastened by safety pins that was commonly used
up until 50 years ago. Modern reusable diapers come in a wide variety of shapes, including preformed cloth diapers,
all-in-one diapers with waterproof exteriors, fitted diaper with covers and pocket or "stuffable" diapers, which consist of
a water-resistant outer shell sewn with an opening for insertion of absorbent material inserts (see image 1 & 2).

According to the consumentenbond and millieucentraal, reusable cloth diapers can save families money and cut
down the harm to the environment (Grotenhuis, 2013) (millieucentraal, n.d.). Additionally, a survey conducted by GfK
found that 53% of parents found it easier to potty-train their child when using reusable diapers compared to
disposable (GK NOP, 2013). Children who wear single use diapers tend not to be aware of when they have peed
which results in them needing diapers for a longer time.

However, cloth diapers have some drawbacks that make them unattractive to start using. Firstly, they require new
parents to do research on reusable diapers during a stressful and turbulent time. Secondly, they require a high initial
investment. Thirdly, cleaning the diapers is often done in small, inefficient batches. Lastly, day-cares/kindergartens
often refuse them (Kok, 2018) due to the extra work and complexity it adds to their usual workload. Additionally, even
though the switch from the linear business model of disposable diapers to the more the circular classic long-life model
(Bakker et al.,, 2015) of reusable diapers is already a significant increase in resource efficiency, value is still being lost if
the diapers are discarded after the baby is potty-trained. A reusable diaper can potentially outlast multiple babies,
especially when washed and dried correctly.

| will do this project on behave of the future diaper project (FDP). This foundation was founded end 2020 by Guus
Meijer and Nathan Volkers under their company Re-Think B.V. and is focused on researching opportunities to make
diapers more sustainable.

Their goal is to research and develop the diaper of the future, a fully circular diaper and improved concepts for
washable diapers. They are committed to generating and spreading knowledge around these research themes. So far
Guus Meijer and Nathan Volkers have created an impact dashboard to calculate the financial and ecological costs of
diapers when potty training is delayed for parents and kindergartens/daycares. They also launched a consumer brand
called Toddy" under Re-Think B.V. that they want to eventually use to provide the diaper service of the future. My
project will generate additional insights and suggest potential opportunities for the design of this service.

FDP collaborates with True Price, TuDelft, University of Antwerp and Duwtje. Duwtje is a design agency specialized in
nudging behaviour change. They will provide previous research and my insights can be used as input for the cloth
diaper pilot with a day-care/kindergarten they plan on doing in the near future.
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introduction (continued): space for images

image / figure 2. __Modern cloth diapers www.telegraph.co.uk/recommended/kids/best-reusable-nappies-tried-tested/
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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.

Single use diapers are expensive and cause unnecessary waste, but if families want to use cloth diapers, they have to
try to organize a special arrangement with their day-care/kindergarten themselves. Even when this is done, using cloth
diapers are usually unpopular with day-cares and kindergarten employees because they are inconvenient and
unhygienic to change and end up refusing them later.

Current reasons why cloth diapers are unpopular by day-care/kindergarten employees are:

- Lack of standardisation, special arrangements need to be made about bringing clean diapers and storing old diapers
with each individual family

- Not having the knowledge of how to change cloth diapers

- Having to find a child’s personal wet bag when needed (water tight storage bag to transport dirty diapers
hygienically and without smell)

- Not wanting to, or knowing how to rinse poop from diapers before putting them in the wet bag

Day-cares refusing diapers is for many families a reason to keep using the wasteful and expensive single use diapers.
The ones who follow through on adopting reusable diapers still face issues. They often lack info, wash diapers in small,
inefficient batches, and throw the diaper away once the child has been potty trained.

A solution that tackles several issues at once is switching to an access or performance model (Bakker et al,, 2015). This
way value can be salvaged and maintained until the diaper can eventually be recycled and the loop is closed. This will
not only stimulate the adoption of cloth diapers, but could also result in a system that is overall more energy efficient
and less labour intensive.

| expect to design a circular diaper-as-a-service model, where the day-care/kindergarten provides diapers to families,
and becomes a collection point for soiled diapers. The diapers will be washed collectively. This diaper-as-a-service
model will include a diaper changing workflow that addresses:

- Where day-cares/kindergartens store soiled diapers without smelling

- How day-cares/kindergartens employees rinse diapers conveniently and hygienically

- Where day-cares/kindergartens store clean diapers

- Smooth colaboration and comunication between families and day-cares/kindergartens

- Other problems identified during the analysis phase of the project,

This service will include physical products like diapers, diaper liners, wet bags for transporting diapers, bins for storing
diapers and special tools for rinsing diapers. Where possible, existing products will be used. When this is not possible
these products will be designed on a conceptual level or suggest adaptations to current products.
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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.

'NO PARALEL ACTIVITIES: WORK ON GRADUATION FULL TIME ONE PARALEL ELECTIVE COURSE: WORK ON GRADUATION 4 OUT OF 5 DAYS NO PARALEL ACTIVITIES: WORK ON
GRADUATION FULL TIME

Calendar week 3 | 38 39 0 a1 a2 a3 | 45 46 a7 a8 9 50 51 5241 2 3 T B 6 7 s 10

7
Project Week 1] 2 3 4 B 6 7 s 9 10 1 12 ) 14 15 Break 16 17 18 Bre | 19 20 21 2

ak
kot meetng
3 CE parallel elective course

During the project | want to work according to a basic design cycle.

Analyse: | will look for literature of LCA's and of current diaper solutions (disposable, classic long-life model and current
services) and compare them. Additionally, | want to perform interviews with users and stakeholders (specifically in
day-cares and kindergartens) to investigate the user experience of these offers. With this | will identify where in a
diaper's lifecycle value is lost and identify bottlenecks that now prevent the adoption of circular diaper solutions.

—_

Synthesize: Using service design methodology and circular product design strategies | will ideate different circular
business models (Access models, performance models and hybrids) that best balances circularity and user experience
for day-care workers and families. The business model and service blueprint of the best concepts will be detailed and
the environmental impact will be compared to current diaper solutions. The final selection will be presented at the
midterm meeting.

Simulate: The most crucial elements for the environmental impacty and user experience of the will be tested via a
simple prototype or simulation, preferably in a real context and with real users.

Evaluate: The test results will be used to update and revaluate the environmental impact and user experience and
compare them again to current solutions.

Final Design: The test evaluation will be used to create a final iteration of the diaper service with a comparison to the
LCA's of current solutions, a business model and a service blueprint. This final version will be visualised and
communicated on a more detailed level. This final version will be presented during the greenlight meeting. The final
two weeks will be used to incorporate the final feedback.
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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.

Circular design:

My main ambition and reason for choosing this project is its relationship with circular design. After graduating from
industrial design, I would like to have gained expertise in design for a circular economy. | want to use this knowledge
to devote myself professionally to the transition towards more sustainable systems.

Empathetic analysis:

During this project | want to ensure a good user fit. This is going to require a thorough analysis that maps the concerns
and desires of stakeholders in an empathetic way. This project interest me because much the resistance around cloth
diapers is very emotionally loaded. | would like to deal with this in a sensitive manner that addresses the core of the
matter.

Service design:

| would like to improve my ability to design, test and communicate intangible services. Service design does not end
with physical objects, but requires an approach that takes into account a more complex s relationship over a longer
period of time. Service design has developed it' s own unique jargon and methods (customer journeys, service blue
prints e.g.) that | would like to become more familiar with.

A structured and purpose driven design process:

A investigative, fuzzy front end problem is always challenging, especially when done individually over a long period of
time. Compared to other TuDelft masters it can be hard to quantify or communicate the true value of (strategic)
design. Now that the end of my study is approaching, | realise that structuring the process of investigative discovery is
one of the most important competences | have learned. During my final project | would like to push myself to use
these skills, deepen my experience, and gain more awareness of what processes are most suitable for me.

References:
Bakker, C,, Hollander, M. den, Hinte, E. van, & Zijlstra, Y. (2015). Products that last: Product design for circular business m
Future Diaper Project. (2021). Laten we luiers verschonen https.//www.futurediaperproject.com/
GfKNOP (2013) Women’ s Environmental Network Real Nappies for London pilot incentive schemes
Grotenhuis, L. (2021). Wasbare luiers of wegwerpluiers?. https.//www.consumentenbond.nl/verzorging-van-je-kind
Kok, M (2018). From disposable to washable A case study about the most important barriers for consumers to use
washable baby diapers
Millieucentraal (n.d.) Luiers. https://www.milieucentraal.nl/bewust-winkelen/uitgelichte-producten/luiers/

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.

During the second quarter | will combine my graduation project with a 3 EC parallel elective course. This mean that
from week 45 to 4 | will work on my graduation 4 days a week and my graduation will take a total of 22 weeks.
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