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Partners

This project is executed in cooperation with Good, 

Thanks Surfboards, a surfboard production company 

based in Rotterdam. This partnership came from the fact 

that we have a common goal: making the surfing industry 

less wasteful. 

Antoine and Jurriaan, the two founders of Good Thanks, 

have recently acquired a license to use a new production 

technology developed by Verdure, a company from New 

Zealand. This technology allows them to manufacture 

boards using wood, cork and hemp using a more 

automated process. Their ultimate goal is to make fully 

bio-based surfboards, that surf just as good (if not better) 

as the traditional fibreglass boards.

Preface

My name is Merlijn Lewerissa, and I’m a product designer 

and surfer.

The start of this project founded itself from an idea, which 

started growing a while ago. When I was 18 years old and 

had just finished high school, I decided I didn’t want a job 

washing dishes in a restaurant, but decided to look for 

something closer to what I love. I ended up getting a job 

at a local surfboard factory, where I worked on repairing 

boards, while learning the skill of making boards myself. 

Although I really liked making surfboards, I couldn’t help 

but notice how wasteful and toxic the process of doing 

so was. Out of safety reasons, wearing masks all day 

and having to cover your skin over your entire body while 

working was part of the job.

At the same time, I also noticed how the climate is 

changing our world. When I started studying at the 

Technical University of Delft, I became more and more 

aware of the fact that we all carry a responsibility of 

making the right decisions on how we use the materials 

available on our planet. But I also saw this as an 

opportunity. I think designers, more than anyone else, 

carry the tools to think of creative ways to diminish the 

impact of the processes that are harming our planet. 

These things led to this small idea evolving into my 

graduation project, and I am happy to say that I got to 

work on something I both love and believe in. I could say 

a lot more about what motivates me, but most of it will 

become clear throughout the content of this report. 
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Figure 1 - Current 
linear lifecycle of 
softtops (upper) 
and new circular 
lifecycle (lower)

Executive summary

This graduation thesis proposes Tides: a 

product-service system for softtop surfboards. 

It consists of a redesign of the current 

softtop construction and a service system 

through which the boards can be accessed 

within a circular business model. The goal of 

this project is to minimize the evironmental 

footprint of the surfing industry, and help 

preserve what all surfers love most: the ocean.

A wasteful sport

Softtop surfboards have become very popular over the 

past decades, especially within surf schools.  This is 

because they are beginner-friendly, and aren’t damaged 

as easily as traditional fibreglass composite boards. 

However, the design and materials used in these boards 

make end-of-life strategies very limiting, resulting in a 

product that is generating a significant amount of waste. 

The effective lifetime of these boards is only two years, 

and most surf schools burn through approximately 70 

boards during this period. To turn this linear lifecycle 

around, Tides introduces a circular business model for 

softtops.

Softtops-as-a-service

Through co-creation with different Dutch surf schools, 

a subscription-based service model is developed. It 

takes ownership over the boards away from users, 

and provides them with the guarantee of always 

having quality softtops. The system makes use of the 

seasonality in surfing, in which the low season is used to 

take the boards back and restore them professionally.

After materials have gone through multiple iterations of 

reuse, the boards go into a second lifecycle by leasing 

them to individual surfers. These use the boards on a less 

intensive scale, anddemand less of the quality.
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Three recovery strategies

Restoring the boards is done through three different 

recovery strategies, which are a result of a thorough 

analysis of the failing mechanisms of current softtops. 

Each strategy has its own touchpoints within the lifecycle 

of the boards. 

The first one, Repair, is used to temporarily fix boards 

untill the end of the high-season. Through a quick and 

easy process, surf schools and surfers can remove 

damaged foam and reseal the boards using pre-

manufactured repair patches. The second one, Repair+, 

is done periodically at the end of the season. It removes 

excess water from the core of the boards, andreplaces all 

the damaged foam in a professional manner. Refurbish, 

the final strategy, is done when the boards can’t be 

repaired anymore without seriously hurting performance. 

The boards are reskinned, after which they enter their 

second lifecycle and old intact foam is reused in the 

Repair+ process. 

The Repair strategy was developed into a technical 

proof of concept, as this is the first step towards realising 

a viable circular business model. The patches were 

prototyped, tested on waterproofness, and evaluated on 

user friendliness with surf schools.

A new construction design

The recovery strategies resulted in a new construction 

design concept. The construction allows for easier 

implementation of the three recovery strategies, and 

introduces a few new features to improve the durability 

of the boards. It includes a modular tail block, through 

which absorbed water can be removed from the core, as 

well as a double foam layer that enables an easier repair 

process. This concept will be developed further, as I plan 

to continue working on this project.

Figure 3 - Repair 
patch prototypes

Figure 2 - Levels 
of intervention of 
the three recovery 
strategies

Figure 4 - New 
construction design

8



11

Surfer Slang (terminology)

Much like what happens within a lot of subcultures, 

surfing has developed its own language. Surfers have 

reinvented many words to be able to express themselves 

to other surfers. Many of them are technical terms 

describing certain aspects of board design, but others 

are just ways to describe a certain feeling. There is 

no official surfing dictionary, so this list contains the 

unofficial definitions of many terms that are often used. 

It will not only help you understand this report better, but 

hopefully also make you climb into the skin of a surfer a 

little bit before you continue reading.

Barrel

Bottom                  

Concave

Deck

Ding

Fins

Gnarly

Kook

Line-up

Leash

Nose

Peak

 

Quiver

Rail

Rocker

Shred

Single fin

Snake

Stringer

Stoked

Tail

Thruster

Twin fin

Wax

The hollow, curling part of a wave, where 

most surfers strive to be when surfing.

Underside of the surfboard.

Used to describe the curves in the bottom 

of the board, which has a big influence on 

how it behaves in the water.

Top of the surfboard.

Any damage to a surfboard.

Parts attached to the end of the bottom, 

used for balance and steering .

Awesome.

Beginning surfer, who generally doesn’t 

know what they’re doing.

Spot where surfers line up to catch 

waves, just behind the zone where the 

waves break

Rope that attaches your leg to the board.

The front of the board.

Spot in the ocean where the waves first 

start breaking.

Collection of surfboards owned by a 

surfer.

The edge of the board.

The curvature through the spine of the 

board.

To surf a wave to the fullest.

Fin setup with one centred fin.

Person that repeatedly paddles around 

the line-up to get right of way on the wave.

Piece of material that runs through 

the spine of the board to create extra 

strength and stiffness throughout the 

length. Usually wood is used, but smaller 

boards sometimes use carbon fibres to 

reduce weight.

Extremely happy, excited.

Back of the board.

Most-used fin setup, with one centred fin 

and two side fins.

Setup with two side fins.

Used to create sticky bumps on the deck 

of the board for more grip

10
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C
ontent

WELCOME!

Subchapter

This text describes the content 

of each subchapter briefly.

Page number

0

Chapter

You are now looking at a visual summary of 
this graduation project. It serves as a graphic 
overview of the design process, and can 
be used as a tool to guide you through the 
content of this report. Below this text is a 
quick tutorial on how to read this overview. 

Key milestone - These contain 

important questions, decisions and 

conclusions from the design process.
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Introduction Analysis

The surfers paradox

Surfing is a sport with a high 

environmental footprint. At the 

same time, the ability to practice 

it is highly dependent on nature. 

This phenomenon is called the 

surfers paradox.

Page 28

The circular economy

An answer to this problem lies in the 

Circular Economy, which is based 

on three principles: eliminating 

waste, circulating materials at their 

highest value, and regenerating 

nature. This is done through 

processes like reuse, refurbishment, 

remanufacturing, recycling, and 

composting.

Page 27

PROBLEM

FOCUS

SOLUTION

The linear economy

The way we humans currently 

make and consume products 

is generating vast amounts 

of waste. Most of the material 

sources we depend on to make 

these products are not infinite, 

which is why we need to rethink 

our consumption model into 

something more sustainable.

Page 27

1 2

DESIGN FRAME

A circular surfboard

The surfers paradox calls for a 

different approach to surfboard 

manufacturing. This project uses 

the Circular Product Design  

framework to minimize the 

environmental footprint of surfers. 

Page 31

Research questions

The project can be subdivided 

into two research areas: the 

circular business model, and 

the construction design. Within 

the project, are explored and 

embodied.

Page 32

4

5

3

Design goal - Design, prototype and 

evaluate a new surfboard construction for 

a service-based circular business model, 

minimizing waste and CO2 emissions.

RQ1 - What could be a potentially viable 

target group within the surfing community, 

and what form of circular business model 

would fit their needs and behaviour?

RQ2 - How can the traditional construction 

of the surfboard be modified to minimize 

waste and CO2 footprint, and better fit the 

circular business model?

RQ3 - How can the construction design and 

business model be integrated into a system 

that enhances user experience?

CONTEXTUAL ANALYSIS

1

The first part of the analysis is focussed on 
the context of surfing, and looks for a scope to 
answer RQ1 with. What are the different types of 
surfers, and is there a particular one that can be 
identified as viable target group?

The past

The history of surfing and surfboard 

design is explored through the 

Circuit of Culture model. This 

historical analysis helps determine a 

direction for the future.

Page 37
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The future

The scope for the project is 

determined based on the findings 

from the contextual analysis.

Page 47 Construction 
analysis

The Vision softtop is 

constructed using a lot of 

different materials. This part 

looks at why this construction 

is not yet suitable for a circular 

business model.

Page 53

Value chain map

The failing mechanisms 

discovered from the interviews 

are mapped along the value 

chain, giving an overview of where 

the opportunities for a circular 

business model might be.

Page 58

The leading softtop 
in surf schools

The most used softtop in the 

Netherlands is made by Vision. 

This part looks into why most 

surf schools use it.

Page 50

Product journey 
map

Based on interviews with Dutch 

surf schools, a product journey 

map is made, containing insights 

on how Vision boards are used 

and how they are performing.

Page 53

Material analysis

Failing mechanisms of the 

boards are validated by 

simulating the use context 

and experimenting with the 

current materials. 

Page 56

The present

There are different types of 

surfers, with preferences for 

different kinds of surfboards. 

An analysis of the current 

market and what’s already 

happening to make surfboards 

more sustainable will help 

distinguish these types - and 

shape a vision for the future.

Page 44

2 3

5

8

6 7

Finding 1 - Surfboard performance 

requirements become more demanding 

as surf experience increases.

Finding 2 - Surfboards for beginners are 

widely applicable for many (one size fits 

almost all).

Finding 3 - Surf schools go through up to 

90 surfboards per year, and are actively 

looking for more sustainable options.

PRODUCT ANALYSIS

This part of the analysis zooms in on the most 
commonly used softtop among Dutch surf 
schools, and forms a basis for finding an answer 
to RQ2. What does its life cycle look like, and 
why are they currently not suitable for a circular 
business model?

4

Scope - A circular softtop 

surfboard for surf schools.
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Key findings

The main insights from 

the product analysis are 

summarized in a visual way.

Page 62

Design directions

The definition of the problem 

is translated into three circular 

design strategies. These 

directions are a guide to the 

following chapter of the report.

Page 64

Design for Durability

The goal of this direction is to make the boards last 

longer. It explores different ways of preventing water 

from coming in, or allowing the board to be dried. 

Page 68

Design for Repair

The goal of this direction is to make repairs 

more accessible and easy-to-use for surf 

schools. It not only looks at a possible new 

construction, but also at how the current 

construction could be repaired in a better way.

Page 69

Design for Disassembly

This direction explores ways of adding modularity 

to the board, which opens up possibilities for new 

end-of-life strategies.

Page 70

PROBLEM DEFINITION DESIGN EXPLORATION

This part summarizes all the findings from the 
analysis, and translates it into a clear definition 
of what the problem really is. It then defines the 
directions that help guide the design process.

This part explores the potential of each 
direction through individual design sprints. 
Can we think of new possibilities and 
solutions, based on what we now know?

Design

9

10

1

2

3

Direction 1 - Design for Durability

Direction 2 - Design for Repair

Direction 3 - Design for Disassembly

A circular business 
model

The insights from the analysis and 

design sprints are used to develop a 

first circular business proposal, through 

business model archetypes.

Page 73

BUSINESS MODEL DEVELOPMENT

Through what form of circular business 
model could softtops be brought to 
consumers, in a way that suits their needs? 

4
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New value 
propositions

The circular business model is 

developed further through 

co-creation with surf schools. A 

framework is created, containing 

all personal drivers of different 

surf schools.

Page 74

The service model

The insights from the co-creation 

are developed into a clear 

subscription-based business 

model, forming a base for the 

concept design.

Page 80

8

9

5

SYSTEM DESIGN
PRODUCT DESIGNThis part contains a complete 

overview of the system side of the 
developed concept. How can the 
value propositions and personal 
drivers be developed into a 
desirable user experience.

This part contains a complete overview of the 
developed concept in its physical manifestation. 
How do the recovery strategies work in practice, 
and what should the construction design look 
like within the service-model.

6 Introducing: Tides

The system through which 

the service model operates is 

presented. It introduces three 

different recovery strategies that 

are used to enable efficient reuse of 

materials in softtops.

Page 82

Recovery strategies

The processes and designs behind 

the different recovery strategies are 

explained in more detail. 

Page 91

7 10

Subscriptions

The two different 

subscription levels of the 

model are explained in more 

detail.

Page 87

Product journey

The system is shown in more 

detail, by comparing its old 

linear lifecycle to the new 

circular product lifecycle.

Page 88

11 Design criteria

A program of requirements is made, 

based on the new product-service 

system. It includes existing performance 

requirements, and requirements based 

on the design interventions.

Page 95

Final Business Model - A 

softtop subscription service 

(Softtops-as-a-service)



22 23

12 Construction

With the design of the 

system and following design 

criteria, a proposal for a new 

construction design is made.

Page 98

Repair

Repair, the highest level 

of recovery intervention is 

designed and prototyped 

into detail. The prototype is 

tested on water tightness by 

doing water absorption tests 

with the Repair patches.

Page 101

Cost price 
calculation

The costs for the Repair 

concept are calculated, and 

an estimation of the total 

costs of the product service-

system is made. This can 

later be used as a reference 

when testing the viability with 

surf schools.

Page 108

13 14

Evaluation

CONCEPT EVALUATION

The concept evaluation looks at the quality 
and ease-of-use of the Repair strategy, 
by testing and evaluating with users. This 
is used to determine the desirability and 
feasibility of the concept.

Seal testing

The seals created by potential users 

are tested on their water tightness.

Page 119

Impact analysis

A rough estimation of the impact 

of the product-service system 

on reduction in waste and CO2 

emission is done.

Page 122

User testing

The Repair concept is tested with users 

and evaluated on ease-of-use, sense of 

trustworthiness and aesthetics.

Page 112

2 3

1
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I give my personal reflection on 
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4

1

2

3

4

5

6

9

7

10

8
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CONCLUSION

This part concludes the report, by looking back at 
the design goal and the research questions. Do the 
concept and business model meet all the criteria, 
and what are their limitations? The answers to these 
questions are translated into recommendations for 
the future of the project.

Conclusion

The results from the concept evaluation 

are concluded with a summary of 

the key findings on all the research 

questions. These are followed by a 

list of recommendations for future 

development of this project.

Page 127

3
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1.1 Climate change and the Linear 
Economy

The world we live in today is a world of rapid change, and 

one development that has undeniably taken up a big part 

of the stage is climate change. Our goal of limiting the 

global temperature rise is currently set at 1.5˚C in 2100, 

but a report by UNEP has shown that we are still not 

close to being on track to achieve this (2018).

This problem is incredibly complex, but a big part of 

it can be explained by our current ‘take-make-waste’ 

consumption model. By now, we have learned that the 

way we use the materials accessible on our planet has a 

big impact on environmental change. A research report 

from Circle Economy claims that 70% of all emitted 

greenhouse gases are directly linked to material handling 

and use (2021), and extraction and use are responsible 

for about 90% of all biodiversity loss and water stress 

(IRP, 2019). 

Waste has especially become a problem since the big 

plastic revolution. The amount of globally generated 

plastic waste has more than doubled, from 156 Megatons 

in 2000 to 353 in 2019. Of this amount, 69% was 

incinerated or landfilled, 22% was disposed of informally, 

and only 9% was effectively recycled (OECD, 2022).

These problems are forcing us to critically rethink the 

way we currently make and use products. Our linear 

economy is not a sustainable one, as the materials we 

currently rely on are not infinitely available on our planet, 

and will eventually run out. Urgent action will be needed 

to stop these developments. Systemic change in our 

energy systems, land management, but also in the way 

our products are made and used, is needed to get our 

economy on track to limit global warming to 1.5˚C with no 

or limited overshoot (Ellen Macarthur Foundation, 2019).

1.2 The Circular Economy

The problematic nature of this linear consumption model 

has become evident over the years, which has pushed 

us to think of a solution. It has led to the introduction 

of a variety of alternative models that encourage the 

sustainable use of materials. Of these models, the one 

that has attracted the most attention is the Circular 

Economy. 

In a research report, the Ellen Macarthur Foundation 

explained its fundamentals through the following 

definition (2013):

The circular economy relies on three main principles: 

eliminating waste and pollution, circulating products and 

materials at their highest value, and regenerating nature. 

At the core, these three principles are driven by design, 

and underpinned by a transition to renewable energy. 

The ultimate aim of the Circular Economy is to build a 

resilient system that is good for business, people, and the 

environment.

A circular economy is an industrial system that is 

restorative or regenerative by intention and design 

(see Figure 6 in Chapter 2). It replaces the ‘end-of-

life’ concept with restoration, shifts towards the use 

of renewable energy, eliminates the use of toxic 

chemicals, which impair reuse, and aims for the 

elimination of waste through the superior design 

of materials, products, systems, and, within this, 

business models.

Introduction
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1.3 The Surfers Paradox

Surfing is one of the most popular water sports globally. 

An estimated 35 million people surf regularly on our 

planet. The equipment you need is an important aspect 

of surfing, which is why in total the global surf industry 

has an annual revenue of about 22 billion dollars 

(International Surfing Association, 2021).  

The larger part of this surf industry is taken up by 

the production of surfboards, which is a toxic and 

wasteful process (Schultz, 2009). The use of epoxy 

and polyester resins, in combination with an intensive 

manual manufacturing process make for quite a harsh 

work environment. The materials used in surfboards 

not only make them very difficult to recover using the 

principles of the circular economy, but also result in 

health complications among surfboard makers (Borne 

& Ponting, 2017, pp. 50-53). Add to this the constant 

transport of boards across the globe (shipping and surf 

travel), and you see why the sport is quite unfriendly to 

our environment. 

At the same time, surfing is heavily reliant on nature. 

Besides the equipment, its only real requirement is the 

presence of good waves, and the effects of climate 

change are posing a threat to the sport. Research 

showed that the effects of climate change (and 

especially responses to climate change, such as coastal 

armouring) are harming surf spots worldwide (Sadrpour 

& Reineman, 2023).

These conflicting aspects of surfing are also called the 

Surfers Paradox. Every surfer wants to help preserve 

the ocean, but surfboards are as polluting as sports 

equipment can get.

Despite its surge in popularity over the past years, the 

implementation of the circular economy still has its 

challenges. The amount of discussion, debates and 

articles addressing the topic have almost tripled over 

the past five years, indicating an increasing interest in 

circularity. However, circularity itself has been in decline. 

The majority of materials entering the economy are 

virgin, and the amount of used secondary material has 

decreased from 9.1% in 2018 to 7.2% in 2023 (Circle 

Economy, 2024). This shows that, despite the talk and 

popularity, the amount of practical implementation and 

measurable impact is still low.

This project aims to look beyond the product itself, to see 

what other factors make the realisation of the circular 

economy such a challenge. 
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1.4 The circular surfboard

This problem calls for a different approach to surfboard 

manufacturing. The goal of this project is to help minimize 

the environmental footprint of surfers, while still offering 

them the surfing experience they want. This is done 

through the principles of the circular economy, and the 

framework proposed in the book Products That Last 

(Bakker et al., 2020). This framework emphasises the 

importance of business models in achieving circularity. 

It presents circular business model archetypes, and 

relates product design strategies to them that enhance 

the viability of these models. The symbiosis between the 

two is what gives circular product design the opportunity 

to thrive.  

The project focuses on two things: a circular business 

model through which surfers can access surfboards, 

and a redesign of the current construction to make the 

boards suitable for the business model.

The circular business model is developed by co-creating 

new value propositions with surfers. Ultimately, the goal 

of this is to create a system that not only offers a viable 

platform for the circular construction, but also enables 

a desirable user experience. This is a factor that is often 

overlooked, but is an important part in transitioning the 

consumer mindset to a circular one.

The redesign of the board is based on the proposed 

business model, and a thorough analysis of current 

construction techniques, use scenarios and failing 

mechanisms. This is used to design and develop a 

concept into a prototype, which is evaluated through user 

testing at the end of the report.

The deliverables included in this report contain the 

following:

1. Analysis report, breaking down the current use and 

construction of surfboards

2. Circular business model proposal, developed into 

a system enhancing user experience

3.  Product design concept, based on the analysis of 

the current construction and business model

4. Prototype that is evaluated through user testing

Design Goal

Design, prototype and evaluate 
a new surfboard construction 
for a service-based circular 
business model, minimizing 
waste and CO2 emissions

30
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1.5 Research questions

In order to make the shift from the current linear 

approach to a circular one, this project finds a symbiosis 

between the product design and business model side of 

the project. The goal is to bring these two together into 

a system that creates a desirable user experience. The 

project is subdivided into three research questions, to 

help structure the process.

What could be a potentially 

viable target group within the 

surfing community, and what 

form of circular business 

model would fit their needs 

and behaviour?

Research question Sub question Chapter

How can the traditional 

construction of the surfboard 

be modified to minimize 

waste and CO2 footprint, and 

better fit the circular business 

model?

How can the construction 

design and business 

model be integrated into a 

system that enhances user 

experience?

1 1

2

3

4

5

6

7

8

1

2

3

4

5

1

2

3

2

3What meaning have surfboards had to surfers over the 

history of the sport?

 

What are the different types of surfers?

 

How do these types of surfers currently use surfboards?

What type of surfer and surfboard is a suitable scope for this 

project?

 

What does the value chain of surfboards currently look like?

 

What and where are the different forms of value loss 

currently existent in the value chain? 

What personal drivers motivate potential users to choose for 

a certain surfboard?

What kind of new value propositions can be introduced in the 

business model?

2.1

2.2

2.2   2.6

2.3

2.8

2.8

3.5

3.6

 2.4

2.5   2.6   2.7

2.10

3.11

3.12

3.7

3.10   3.13

4.2

What is the most used board within the chosen scope, and 

why is this the case?

 

What barriers are there that prevent the current construction 

from being suitable for a circular business model? 

 

What product design strategies are most applicable for the 

circular business model?

 

What requirements do boards have to fulfil to fit the circular 

business model?

 

What could be an alternative construction that fits these 

requirements?

How can the personal drivers of the target group be used to 

create a desirable system around the boards?

In what ways is the desired system manifested?

How much CO2 and waste could be saved with the 

implementation of the system?

Table 1 - Research 
questions
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Contextual 
Analysis

The first part of this report will take a deep 

dive into the context of surfing and surfboard 

production. Why do people surf and where 

does it come from? What does it mean to 

be a surfer now? What is already happening 

in surfboard manufacturing to minimize the 

environmental footprint of surfers? These 

are all questions that will help shape a vision 

and pick a suitable target group for the design 

process.

A
nalysis
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2.1.1 The past

The first step in understanding where the future should 

go, is to learn where we come from. This part looks at a 

brief history of the meaning of surfing through the lens of 

the Circuit of Culture model (Hall et. al., 1997). It looks at 

how production, representation, regulation and identity 

around surfboards has developed throughout its time.

Production

For many surfers, surfboard manufacturing is considered 

a form of art. This is mostly the reason why, since the shift 

from wood to plastic materials, there haven’t been many 

developments in surfboard production. Industrialization 

has introduced ways of producing mass-manufactured 

surfboards using plastic moulds, but surfers have 

generally never embraced this way of production 

(Feldmann, 2019). Within the worldwide surf community 

there is still a big focus on local craftmanship. Especially 

between more experienced surfers, industrial board 

manufacturing is overshadowed by the preference for 

quality, handcrafted surfboards (Warren & Gibson, 2015).

However, despite this focus on craftsmanship, there 

have been some changes in the last few decades. The 

introduction of CAD modelling has moved the shaping 

process from the physical shaping room to the computer. 

CNC-shaped boards have become accepted, but boards 

are still mostly laminated by hand (Feldmann, 2019). 

In addition to this, softtop surfboards have also become 

very popular over the past few decades. These boards, 

which are mostly targeted to beginners, are very 

buoyant, softer (which is safer), and more durable than 

traditional fibreglass boards. Many surfers have come to 

the consensus that surfing should not always be about 

performance, but about having fun. This development 

has been named ‘The Softtop Revolution’, and has 

replaced a big share of the hand crafted fibreglass 

surfboards with boards made in large Chinese and 

Taiwanese factories (Pierson, 2019).

Figure 5 - Drawing 
of first contact with 
Polynesians surfing 
(Iida, 2023)

RQ 1.1

What meaning have surfboards had to surfers over 

the history of the sport?
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Around 300AD, Polynesians migrated to the 
Hawaiian islands, where they introduced a 
culture of riding waves. The first surfboards 
recorded during this period were all straight 
planks cut out of solid pieces of wood. There 
were three categories, based on size: the 
Olo (12 ft+), the Alaia (6-12 ft) and the Paipo 
(3-6 ft). The Alaia (picture left) was the most 
versatile and widely used, and is still made 
nowadays. [1]

As Hawaii was annexed by the United States, 
surfing gained a boost in popularity and 
surfers began experimenting with newly 
introduced types of wood (mainly redwood). 
This produced smaller, lighter and more 
versatile versions of the traditional Alaia. [1]

Surfing was revolutionised when Tom Blake 
developed the first hollow surfboard. It 
consisted of a wooden frame with a skin 
of plywood, and became the first mass-
produced surfboard. At the same time, the 
introduction of Balsa wood from South 
America made the construction of solid 
lightweight boards possible. [1][2]

WWII saw a huge boost in material 
innovation and technology. Plastics, PU 
foam, PS foam and fibreglass  offered 
surfers new tools to experiment with 
surfboard design. [1]

300 AD 1900 1920 1940

1910 Duke Kahanamoku creates 
famous Swastika/Waikiki plank 

surfboard, made of redwood 1931 Blake’s surfboard gets 
patented, and gets named 

“The Cigar Box”

1929 Tom Blake creates 
first version of his hollow 

wooden surfboard

1934 The creation of the “Hot Curl Board”, a 
board with much narrower tails and sharper 

rails that transforms the way of surfing [3]

1935 Tom Blake introduces the 
“Fixed Fin”, adding both stability and 

manoeuvrability to surfboards

1951 Introduction of the 
removable fin system

1946 The first hollow moulded 
plastic surfboard is made, with 

outer layer of fibreglass tape

1947 The first polyurethane 
foam-core surfboard is built, 

with a shell of thin plywood

1958 The introduction of 
the wooden stringer to 

strengthen PU foam blanks

1958 Hobie Surfboards 
develops PU foam 

mould, and starts building 
polyester resin boards 

exclusively

As manufacturing technology kept evolving 
in the 60s, various companies began making 
plastic moulded “pop-out” surfboards. 
These were cheaper to make and therefore 
more suitable for the beginners market . 
Experimentation with surfboard design also 
continued, which resulted in surfboards 
getting smaller and smaller. This change 
in board size allowed for a quicker style 
of surfing, opening up a world of new 
techniques and tricks. This style of surfing 
has been the most dominant until this day. [1]

As PU surfboards had almost completely 
taken over surfboard production, companies 
also started experimenting with other 
composite materials. Big manufacturers 
started making boards with polystyrene 
and epoxy, which was more durable and 
less toxic than PU. However, apart from the 
materials, the process didn’t change. [1]

Surfboard manufacturing techniques had 
stopped developing after the switch to 
PU/epoxy composite boards. However, 
this period saw the rise of the ‘softtop’ 
surfboard: foamy beginner-friendly boards 
with lots of volume (funboards). Many 
surfers started realising that surfing isn’t 
always about the performance, but about 
having fun. Surfers of all levels started 
showing up to the beach with bright 
coloured softtop surfboards. [4]

Developments in the world during the 21st 
century have shifted the focus in the surfing 
industry to its environmental impact. Many 
shapers are trying to minimize the CO2 
footprint of their boards by experimenting 
with their manufacturing methods. Variations 
mainly focus on replacing the core with 
bio-based materials, but no shaper has 
yet succeeded in manufacturing surfboards 
without epoxy / polyester composites on a 
large scale. [1]

1960 1980 2000 2020

1967 Year of the ‘Shortboard 
Revolution’, during which this 
new style of surfing started 
taking over the surfing world

1976 Tom Morey & Mike 
Doyle make first soft top 
surfboard in the world 

1979 Michel Barland invents the first CNC 
shaping machine, standardizing the quality of 
shapes and cutting down on labour costs 

[1]

[2]

[3]

[4]

1981 Simon Anderson creates the 
‘Thruster’: a three-fin setup, quickly 
becoming the most popular on the 
market for shortboards

2004 Wavestorm creates 
the first mass-produced 
softtop surfboard

(Feldmann, 2019)

(History, 2015)

(The Surfers Journal, 2021)

(Pierson, 2019)

Figure 6 - 
Historical timeline 
of surfing



40 41

Consumption

The demographic of surfers has changed a lot over time. 

The sport, originating in Hawaii, has been spread as a 

result of colonialism. It first travelled to the United States 

and Australia, then throughout the rest of the continents, 

and is now practiced almost everywhere in the world. 

However, because there are big differences in the quality 

of waves, there is a lot of movement of surfers around 

the world. Surf tourism is a growing trend (Müller, 2022), 

and surfers travel to many exotic destinations in search 

of better waves. This is also contributing to the spreading 

of the sport, and the diversification of the surfing 

community (Howard, 2024).

Identity

The identity of surfers and the sport itself has grown with 

the global spread of surfing. As it originates from places 

with good weather, palm trees, clear blue water, and 

white sandy beaches, this was what it was associated 

with for a long time. However, as it has spread to other 

places, its identity has also taken new shapes. Surf spots 

in the Netherlands are the opposite of the places just 

described, and surfers and brands have embraced this, 

instead of trying to copy the exotic surfing identity. A 

brand like New Amsterdam Surf Association celebrates 

the brown muddy water, windy coastlines, and cold 

temperatures, and Dutch surfers feel closer to this 

identity (New Amsterdam Surf Association, n.d.).

Figure 7 - Imagery 
of New Amsterdam 
Surf Association, 
a Dutch surfing 
brand with a strong 
identity of Dutch 
surfing culture: 
wind, cold and grey 
skies.
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Representation

This change in surfing identity is correlated with a change 

in representation. In surf film and photography, famous 

professional surfers mostly used to go to warm exotic 

places to explore new unsurfed waves, but are now also 

traveling to rocky, Arctic coastlines to surf. 

This is also because of the increase in media platforms 

on which surfing content is now shared. New media 

platforms have accelerated developments in surfboard 

design. Shapers are now creating content on progressive 

approaches to the way they shape their surfboards. This 

is contributing to the development of new surfboard 

designs, as well as helping to demystify the art of 

surfboard shaping (Borne & Ponting, 2017, pp. 41-43). 

Regulation

One of the big reasons why surfers develop a love for 

the sport is the freedom. Except for some swimming 

beaches, there is no official legislation on where you are 

allowed to surf. However, there are some ‘unwritten rules’ 

in surfing. The rules mainly entail who has right of way in 

the water, and what to do - and not to do - when someone 

is already on a wave. These are globally known and 

taught to beginners in surf schools, to prevent accidents 

and fights in the water (De Alessi, 2009). 

Figure 8 - Image 
from The 

Electric Acid 
Surfboard Test, 
A YouTube show 
on experimental 
surfboard design

Conclusion 1.1

•	 Production in surfboards has shifted from natural 

materials to more petroleum-based plastics.

•	 Despite the introduction of industrial processes, 

surfboard making is still considered an art form.

•	 Softtop surfboards have become the exception, 

as they have become very popular despite 

distancing themselves from the locally crafted 

fibreglass boards.
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2.2 The present

Now that we have an understanding of its history, we can 

look at the current context of surfing. This part contains 

an overview of the different types of surfers and the 

boards they use. It also dives into the market of surfboard 

manufacturers, and what they are already doing to lower 

their environmental footprint.

Surfer archetypes

There is not a lot of data on surfers. Apart from research 

by the International Surfing Association on the 

demographics of surfers, it is difficult to find literature, due 

to the informality of the sport. However, several different 

surfer archetypes were defined during a brainstorm 

with Good, Thanks Surfboards, a company selling 

custom-made surfboards to surfers in the Netherlands. 

Their knowledge on the segmentation of the surfboard 

industry comes partly from marketing sessions they have 

done with different surfers, but mostly from the practice 

of making and selling boards. This input was combined 

with the Tree of Knowledge model, developed by surf 

school and magazine Surf Simply (2011). This model 

describes four different skill levels within surfing, that 

each have their own characteristics.

This distinction between the different archetypes shown 

in figure 9 is based on skill, surf frequency, and board 

preferences. These indicators are not scientifically

proven, but are an estimation of what separates 

different market segments, and will be analysed further 

in the analysis of a specific target group. Most of the 

characteristics in each segment shown in the figure are 

defined together with Good, Thanks, and do not refer to 

any scientific literature.

There are quite some differences between these 

archetypes, and a lot can be learned from them. 

First of all, the ownership of surfboards is something that 

changes as the skill level progresses. Softtop surfboards 

are rarely owned by surfers, but are mostly bought by 

surf schools who use them as rentals. It’s also clear that 

softtops have the lowest performance requirements out 

of all types of boards, because they are targeted towards 

beginners. The most important criteria for softtops are 

in their durability, price and safety features for beginners 

(Vision Softboards, n.d.-a).

Hardtop ‘popout’ boards mostly function as a transition 

board between softtops and high-performance boards. 

In many cases, their lifetime is decided by the amount of 

time intermediate surfers need before outgrowing the 

boards. Where softtops are sometimes still used by more 

experienced surfers because of their ‘fun factor’, popout 

boards are usually only used for a short span in a surfers 

skill progression.

Boards for more experienced surfers become 

increasingly specific, and have high performance 

standards. A result of this is also that these surfers own 

a lot of different boards that are used for specific wave 

conditions. A study has shown that the average surfer 

in the United States owns four different surfboards 

(Surf-First & Surfrider Foundation, 2011). More advanced 

surfers usually own a lot more than this. These boards 

therefore have a much lower use rate than softtops, and 

sometimes don’t even reach the end of their lifespan.

Figure 9 - Surfer 
archetypes

RQ 1.2

What different types of surfers are there?

RQ 1.3

 How do these types of surfers currently use 

surfboards?
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Current strategies

There are a lot of surfboard manufacturers who are 

already trying to make their boards less harmful to the 

environment. As many of them focus on different types of 

surfers, the approach they have taken also shows some 

differences.

A common approach among shapers that make boards 

for experienced surfers is using bio-based materials 

(Allen, 2021). Verdure Surfboards, a company from New 

Zealand, has developed a technology that produces 

high-performance surfboards using wood, cork, hemp 

and EPS (Verdure Surf, n.d.). Wyve, a different shaper 

from France, uses 3D printing to make hexagonal 

structures to replace traditional PU or EPS cores (figure 

10). They aim to make boards that are more durable 

and easily repairable, because they can drain the inside 

structure in case of a leak (WYVE, n.d.). However, both

strategies still can’t avoid the need for resin-based 

composites to create the stiffness needed in high-

performance surfboards, which creates challenges. 

Resins make it difficult to produce a fully bio-based 

surfboard, and also limit end-of-life possibilities (Gibson 

& Warren, 2017).

Among softtop manufacturers, the bio-based approach 

is less popular. These are trying to innovate by making 

their softtops more durable. Kanoa, another French 

company, has included some form of modularity in their 

softtop designs, by making their fin boxes customizable 

(figure 11) (Kanoa, 2023). However, because of the use 

of more expensive materials, manufacturers that are 

making efforts to make more durable boards generally 

end up with a much higher price than the average softtop 

(Carpenter, 2022).

Among softtop manufacturers, the bio-based approach 

is less popular. These are trying to innovate by making 

their softtops more durable. Kanoa, another French 

company, has included some form of modularity in their 

softtop designs, by making their fin boxes customizable 

(figure 11) (Kanoa, 2023). However, because of the use 

of more expensive materials, manufacturers that are 

making efforts to make more durable boards generally 

end up with a much higher price than the average softtop 

(Carpenter, 2022).

Figure 10 (left) - 
Wyve surfboard

Figure 11 (right) 
- Changeable 
finboxes of a Kanoa 
softtop surfboard

2.3 The future

Now that we’ve done a quick analysis of the past and 

present of surfing, we can start looking at the future we 

are designing. The following takeaways from chapters 2.1 

and 2.2 form a base for the scope of the project:

Shaping is an art form - Traditional surfboard making 

is seen as a form of art, in which changing consumer 

behaviour can be difficult.

The softtop revolution - Softtops have become 

increasingly popular, as a fun alternative to traditional 

fibreglass boards. 

With skill comes performance - More experienced surfers 

have increasingly specific demands in surfboards, 

resulting in many different types of boards.

One softtop fits all - Surf schools use one type of softtop 

(in a few different sizes) for all beginning surfers.

Through these findings, a choice was made to focus on 

softtops, as they open op the most opportunities within 

the project. The primary buyer of softtops, surf schools, 

is taken as a target group for the development of the 

business model. These take up a large share of where 

softtops are actually used.

Conclusion 1.2

•	 Surfers can be divided into four different 

categories, based on their skill level and board 

preferences. As the skill level progresses, board 

preferences become increasingly specific, 

resulting in surfers having a lot of different 

surfboards.

Conclusion 1.3

•	 Surfboards on the beginner-end of this spectrum, 

softtops, are very widely applicable. They are 

mostly used by surf schools and these use a one-

size fits all approach, by buying a large amount of 

the same board in a few different sizes.

Conclusion 1.4

•	 Softtops were identified as the most suitable 

scope for this project, and surf schools are used 

as a target group.

RQ 1.4

What type of surfer and surfboard is a suitable 

scope for this project?
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Product 
Analysis

The first part will take a closer look at the 

softtop surfboard. What softtop surfboard do 

surf schools generally use, and why? How are 

these softtops constructed, and why are they 

currently not suitable for a circular business 

model? 

48

Design Goal + [Scope]

Design, prototype and evaluate 
a new [softtop] construction 
for a service-based circular 
business model for [surf 
schools], minimizing waste and 
CO2 emissions
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2.4 The leading softtop in surf 
schools

To find out what softtops surf schools mostly use, four 

semi-structured interviews were done with different 

Dutch surf schools and camps. The goal of these 

interviews was to get an idea of how softtops are 

typically used at surf schools, and how surf schools are 

run in general. So apart from this subchapter, the results 

of these interviews are also used in a product journey 

map (2.6) and value chain map (2.7), to create a complete 

overview of the lifecycle of softtops.

The interviews were done with the following surf schools 

and camps, on the following dates:

The Hook - Hoek van Holland, 01-05-2024

Surf school, 30 boards

The Shore - Scheveningen, 14-05-2024

Surf school, 76 boards

Ripstar - Netherlands, France and Spain, 16-05-2024

Surf camp, ~360 boards

Surfblend - France, Spain and Morocco, 08-05-2024

Surf camp, ~700 boards

Data was recorded by taking notes and taking photos 

of the different topics that were discussed. The full 

question list and transcripts of the interviews are shown 

in Appendix 1. The following parts will refer to these 

interviews every now and then, as they serve as the main 

source of information on the current use of softtops in the 

Netherlands,

Out of the four, three are using Vision softtops and one 

(Surfblend) is using boards from Softdog Surf. The 

latter one mentioned that Softdog is a company that 

was branched off from their surf camps, out of financial 

considerations. The ones using Vision boards said that 

almost all surf schools in the Netherlands use them, for 

the following reasons:

Despite these advantages, surf schools are still actively 

looking for alternatives to the Vision boards. This is 

because they still only last about 2-3 years, and most 

of them get thrown away after use. One surf school 

mentioned that they order a board from 3 new brands 

every batch, to see if there are better boards available. 

Until now they haven’t found one. 

1. They have a good price for their durability (best 

return on investment)

2. They are the most beginner-friendly. Other 

durable softtops (like Softdog) have a layer of 

fibreglass and epoxy below the soft shell, which still 

causes too much impact in the case of an accident. 

3. Vision maintains a good relationship with surf 

schools. 

Figure 13 - Softdog 
softtop

Figure 12 - Vision 
softtop

1

2

3

4

RQ 2.1

What is the most used board within the chosen 

scope, and why is this the case?

Conclusion 2.1

•	 The most-used softtops within Dutch surf 

schools is made by Vision, because of its price, 

durability and their client-customer relationship.
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2.5 Construction analysis

A visual of the construction of a Vision softtop is shown 

in figure 14. The boards contain quite a lot of different 

materials (PE, cross-linked PE, EPS and Nylon), which 

are fusion bonded into a solid construction. Fusion 

bonding is a process that involves heating up materials 

to above their melting points and applying pressure, 

after which they form chemical bonds without adding 

new materials (Harkous et al., 2017). This construction 

method has a few consequences for the lifecycle of the 

softtops:

It’s clear how these factors all have an influence on the 

lifespan of the softtops, and its end-of-life scenario. The 

choice of materials are at the expense of the ability to 

repair, or recover value from the boards.

Figure 14 - 
Construction of 
a Vision softtop 
(Vision Softboards, 
n.d.-b)

1. The outer shell consists of IXPE, which is a 

cross-linked polyethylene foam. During cross-

linking, the material forms strong bonds which 

make the material behave as a thermoset. 

This has a big influence on the repairability and 

recyclability of the material, as it means the 

material strongly degrades before melting. (Zéhil 

& Assaad, 2019)(Bawareth et al., 2022)

2. The different material streams mean that 

they have to be separated for them to be recycled.

3. Fusion bonding makes it difficult to recycle 

materials. It means that the materials have to 

be shredded and then separated, for instance 

through sink-float techniques (Bauer et al., 2018).

RQ 2.2

What barriers are there that prevent the current 

construction from being suitable for a circular 

business model?

2.6 Product journey map

From the interviews with surf schools, a product 

roadmap was made. This roadmap is shown in figure 

15 on the next two pages It contains a visualisation of 

the lifecycle of a Vision softtop. Things like the failing 

mechanisms are shown, and it includes insights on how 

the design factors from the previous paragraph are 

reflected in a practical use scenario. These insights will 

help determine directions for the physical redesign later 

in this chapter.

Conclusion 2.2

•	 The outside layer of boards breaks, after which 

the EPS absorbs water. Boards get heavier this 

way, and surf performance decreases.

•	 Boards are currently repaired using permanent 

adhesives, limiting other recovery methods even 

further. Repairs also lower the visual quality of 

boards.

•	 Materials and bonding methods currently used 

in softtop construction make recycling virtually 

impossible.
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Figure 15 - Product 
journey map
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2.7 Material analysis

The interviews with surf schools have brought up 

some of the reasons Vision boards fail. However, it is 

interesting to validate whether these things are actually 

happening, and to look for the real root of the problem. By 

conducting material tests we can discover exactly which 

materials, or parts of the construction are causing the 

things described by surf schools to happen.

Water absorption

The ultimate reason for why boards get thrown away is 

that they get heavier. Surf schools mention the reason for 

that to be that the core (EPS) of the boards absorb water 

once they start leaking. Studies have also shown that 

EPS does indeed absorb water through capillary action 

due to the voids between the closed cells in the foam 

(Gnip et al., 2006). However, the results from these tests 

are given in increased volume percentage, and were not 

done with salt water.

I conducted some material tests myself to see how much 

the weight of the foam increases from water intake, and 

to simulate an environment closer to that of the ocean.

Blocks of identical dimensions were cut from EPS with 

two different densities. For each density, two tests were 

done by exposing one side of the block to water over a 

period of 12 days. The tests were done with tap water 

with a 3.5% salt (weight percentage of salt in seawater), 

in similarly sized containers.

The results are shown in figure 16. Both densities 

absorbed the same amount of water, which already 

stagnated after day 6 of the experiment. For the lighter 

samples, this meant an increase of 33.3% of its original 

weight, and for the heavier sample an increase of 15.4%.

It’s safe to conclude from this test that EPS does indeed 

absorb water. However, to investigate exactly how 

much water would be absorbed in a use context, further 

research would have to be done. Factors that could also 

play a role are temperature changes (air pressure in foam 

becoming lower when moved from warm to cold), and 

pressure on the foam from the outside.

This result has implications for the design of the 

boards. It means that the core is actually the root of the 

problem, but there are different approaches to tackling 

this problem. A core made of a different material could 

prevent the board from absorbing water. Good repairs 

by resealing the outer layer in a professional manner, 

or being able to remove water from the core, are also 

solutions. These directions will be explored further later 

in the report.
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Figure 16 - EPS 
material tests

Conclusion 2.2

• The outside layer of boards breaks, after which 

the EPS absorbs water. Boards get heavier this

way, and surf performance decreases.

• Boards are currently repaired using permanent 

adhesives, limiting other recovery methods even

further. Repairs also lower the visual quality of 

boards.

• Materials and bonding methods currently used 

in softtop construction make recycling virtually

impossible.
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2.8 Value chain map

We have now identified some of the mechanisms that 

cause Vision softtops to fail. For the development of 

an alternative business model for surf schools, it is also 

interesting to see where most of these mechanisms 

take place in the value chain. Figure 17 on the next two 

pages shows a visual of the current linear value chain of 

Vision softtops. Shown above the value chain are ways in 

which value is lost, above the corresponding stage of its 

lifecycle.

It is quite clear that most value is lost during the use 

phase of the lifecycle. Boards break during use, and 

because there are no fitting repair tools, degradation 

of the boards happens quite quickly. Also, there are 

not really any recovery strategies in place to save the 

material value that is still in the boards. A small amount of 

the boards are resold to beginning surfers, but they often 

lack the knowledge on how to repair the softtops.

These insights can be used as a base for the 

development of the business model. It shows where 

the potential for business opportunity lies, which will be 

explored later in this report.

RQ 1.5

What does the value chain of surfboards currently 

look like?

RQ 1.6

What and where are the different forms of value 

loss currently existent in the value chain? 

Conclusion 1.5

•	 The value chain is currently a linear one. The only 

circular mechanisms that are currently in place 

are the repairs surf schools do themselves, and 

the resale of boards that still have some value left.

Conclusion 1.6

•	 By far the most value is lost during the use phase 

of softtops. This is because boards break quickly 

during this stage, and because of a lack of fitting 

repair methods.

•	 The use phase is an interesting place to start 

exploring circular business models and new value 

propositions.
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Figure 17 - Value 
chain map
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more diffict

Refyfcing and remanifaftiring 

are too expensiDe

vaterials get iniinefsled or 

lsndelled at e_wgofglife

�urabilit 

� Oiter cayer of board gets pinftire�

� Foam is exposed at ifn fonneftion�

� Core materiac (EPS ) absorbs water

�aintananc!

� Oiter cayer of XPE is a thermoset, and is 

diffict to repai�

� Water absorbing fore is diffict to affes�

� Leaks in the board fan go innotifed for a 

cong tim�

� There are no iftting repair toocs for existing 

softtops

Und-of-lif!

� Constriftion has di4erent materiac stream�

� Adhesives make separation of materiacs 

very diffic=

� Existing repair toocs add materiac streams 

and make separation even more diffict

2.9 Key findings

This chapter took a deep dive into the world of 

surfboards. Softtops were identified as the most 

interesting scope for this project, and the construction 

and performance of the most used softtop were 

analysed. To create a strong base for the ideation design 

process, it is important to define the core of the problem, 

and what is causing it. When we peel off the layers of 

what is happening, we find out what the real reason is 

for why softtops are currently not in line with the circular 

economy. Figure 18 shows a diagram of the problem, 

and why it’s happening. These insights are clustered into 

three groups which, together, create a definition of the 

problem.

Figure 18 - Problem 
definition diagram
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2.10 Design directions

The clusters from the problem definition give a clear 

overview of which areas of the softtops can be improved. 

To give the design process some structure, these 

clusters were translated into design directions. The 

directions are based on the circular design strategies, 

defined by Bakker et. al. in the book ‘Products That Last’ 

(2019). The different directions vary in terms of their 

product integrity, which means they can still apply to a 

variety of circular business models. They are explored 

through a number of design sprints, after which they are 

used to develop and propose a circular business model. 

           More durable softtop

This strategy is the most traditional form of 

sustainable product design, and is suitable for many 

different business models. Based on the insights 

from the analysis there are some new strategies that 

could be explored. Some questions that serve as a 

starting point for the ideation phase are:

           Repairable softtop

This strategy could be a very valuable one in 

combination with a business model where surf 

schools don’t take ownership of the boards 

anymore. However, it could maybe also be applied 

to the current construction of softtops and wouldn’t 

require a full redesign of the construction. It uses 

the power of the inner circle (Ellen Macarthur 

Foundation, 2013), by keeping the product intact at 

a relatively high level in the value chain.

           Modular softtop

This strategy is mainly focussed on end-of-

life scenario’s (refurbishing, remanufacturing, 

recycling), and is also suitable for a business 

model with alternative ownership. Surfboards are 

big, and it’s currently not possible to only replace 

part of the board when it breaks somewhere. This 

direction would look into ways to add modularity 

to the construction, and making it easier to reuse 

materials efficiently.

 

1. How can we make the core with a material that doesn’t 

absorb water? 

2. How can we make the outer shell removable, so that 

the core can be dried or drained when it absorbs water? 

3. How can we make the outer shell a membrane that is 

able to resist water, but can let water vapour escape? 

4. Is there something psychological about the boards 

being perceived as becoming too heavy (when they’re 

actually not) that can be avoided?

 

1. How could we make standardized cuts from the outer 

layer, while keeping the core of the boards intact?

2. How can we repair the boards in a way that doesn’t 

harm the perceived value, and maybe even adds to it? 

3. How could we reconfigure materials in the outside 

layer, so that it only consists of reshapable materials 

(eliminating the need for adding new materials)? 

4. How can we transfer knowledge on repairs to surf 

schools, and can it even be passed on to surfers through 

them?

 

1. How can the board be broken up into smaller pieces 

without compromising structural integrity and flex?

2. How can modular pieces be connected mechanically, 

while still maintaining ease-of-use?

3. How can modularity also add customizability and 

adaptability, to also add value for surf schools? 

4. How can ease of disassembly make recycling more 

feasible?

1

2

3
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RQ 2.3

What product design strategies are most 

applicable for the circular business model?

Conclusion 2.3

•	 The circular business model has yet to be 

defined. However, three design strategies were 

defined, corresponding with design for durability, 

design for repair and design for modularity.
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D
esign

Design 
exploration

The first part of this chapter diverges into 

the three different design directions. Each 

direction is explored individually, by creating 

and prototyping different ideas that could 

help achieve the design goal. What are the 

possibilities and how can we create valuable 

solutions with what we already know? These 

things help narrow down different business 

opportunities into one circular business model.
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3.1 More durable softtop

As mentioned at the end of the previous chapter, the 

goal of this strategy is to make the boards last longer 

by avoiding them absorbing water, and thus becoming 

heavier. The questions stated served as a starting point 

for the ideation process. 

How might we ...

1  ... make the core with a material that doesn’t absorb 

water? 

2  ... make the outer shell removable, so that the core can 

be dried or drained when it absorbs water? 

3  ... make the outer shell a membrane that is able to resist 

water, but can let water vapour escape? 

4  ... avoid the psychological effect of boards becoming 

too heavy?

Removable shell

The idea behind a removable shell is to allow the core to 

be dried if it absorbs water. To test the idea, a prototype 

was made where the outer rail of the board consists of an 

inflatable tube, which holds a neoprene cover tightly onto 

the bottom.

The main functions of the outer layer are to ensure safety 

and to protect the core from denting, which are criteria 

that the neoprene meets. But the neoprene also adds a 

bit of stretch, which allows the cover to be removed more 

easily.

3.2 Repairable softtop

The goal of this strategy is to make boards repairable. 

The problem with repairing now is that it’s very difficult to 

do without the right knowledge, it adds new unnecessary 

material, and it diminishes the boards visually. The 

challenge lies mainly in making repairs accessible and 

easy-to-use for surf schools themselves. This doesn’t 

necessarily mean an entirely new construction, but it also 

allows for experimenting with the current construction.

How might we ...

1   ... make standardized cuts from the outer layer, while 

keeping the core of the boards intact?

2  ... repair the boards in a way that doesn’t harm the 

perceived value, and maybe even adds to it? 

3  ... reconfigure materials in the outside layer, so that it 

only consists of reshapable materials (eliminating the 

need for adding new materials)? 

4  ... transfer knowledge on repairs to surf schools, and 

can it even be passed on to surfers through them?

5  ... make leaks more visible?

Repair kit

To test whether the current construction could be 

suitable for a repair strategy, a repair tool was designed 

and prototyped. The idea of the tool as that it allows the 

user to create standardized cuts in the outside layer, so 

that standard replacement patches can be used. The 

tool has adjustable depth, so that different cuts could be 

made based on how deep the cut goes into the board.

The result did not work very well. The picture shows a cut  

that was made on a flat part of the deck, but making cuts 

on the rail using this tool was not possible. It was also a lot 

more difficult than just using a Stanley knife. However, a 

similar looking tool that uses heat to cut through the foam 

could potentially be a good solution.

Figure 19 - 
Prototype of 
removable shell

Figure 20 - 
Prototype of repair 
tool
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3.3 Modular softtop

There are many ways to achieve modularity, and this 

direction explores a few of them.

How might we ...

1  ... break the board up into smaller pieces without 

compromising structural integrity and flex?

2  ... connect modular pieces mechanically, while still 

maintaining ease-of-use?

3  ...  also add customizability and adaptability to 

modularity? 

4  ... make recycling more feasible with ease of 

disassembly?

Reversible adhesives

One of the ways to connect different parts of the board in 

a modular way is by using reversible adhesives. Niaga is 

a company that produces  glue that dissolves under high 

temperatures, making disassembly easy and ensuring a 

full recovery of the materials (Niaga, n.d.). 

 The idea behind this is to divide the board into three 

longitudinal strips of foam with laminated wooden 

stringers in between them, which provide stiffness. This 

way only part of the board has to be replaced in case of 

severe damage. This  construction was tested using a 

small rocker bench, as shown in figure 21. 

Mechanical structure

Another way of achieving modularity is to divide the 

entire board into similarly produced smaller pieces, 

that are screwed together. For example, the middle of 

the board could be made of a strong material (wood or 

aluminium) to which small side pieces are mounted using 

a hole that runs through the width. This idea was tested 

by prototyping a small cross section. The prototype 

consisted of a centre stringer, and two side pieces (figure 

22).

Figure 22 - 
Prototype of 
modular structure

Figure 21 - 
Prototype of glued 
construction
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Business 
model 
development

Now that we have an understanding of the 

possibilities within the different design 

directions, it’s time to look at how these could 

fit into a desirable experience for surf schools 

and surfers. This part will explore what form of 

circular business model fits the target group 

best. Through co-creation with surf schools, 

specific value propositions are designed 

and integrated into the business model on a 

systems level.

3.4 A circular business model

There are different ways and principles that can be used 

to develop a business model in line with the circular 

economy. The overarching theme is to always think in 

systems. On the one hand, there is the reverse flow of 

materials, which can happen on different product levels. 

On the other hand, there have to be new (circular) value 

propositions, which convince users to adopt a new 

form of consumption model. These things have to be 

integrated into one business model, which has to ensure 

the system is a viable one.

There are a few circular business model archetypes, 

described in the book Products That Last (Bakker et. 

al,. 2020). Based on the ideas generated in the design 

exploration, three of them could be relevant for softtops, 

and are explained here. 

The classic long life model

This first type of business model is all about durability. It 

is mostly focused on improving the product, and not so 

much about adding a service to it.  This usually means 

that the price becomes a bit higher, but customers will 

not have to change in their user behaviour as much.

In the scope of this project, the Long Life Model is mostly 

suitable for the design for durability direction. Softtops 

would have to be designed to last as long as possible, in 

order to gain a competitive advantage.

The Gap Exploiter Model

The Gap Exploiter Model is about utilizing the residual 

value in products, which others are not able to access. 

In the case of softtops, it would mean that they could be 

bought back from surf schools to repair and resell them. 

Only selling a repair service would also be a possibility. 

The design for repair and design for modularity directions 

would be most suited for this model. The focus within this 

model would still be on improving the product, but with a 

small service in the value proposition.

The Access Model

The Access Model is the most different from the 

traditional consumption model. Consumers no longer 

have ownership over the products they use, but pay for 

access to a product over a certain period of time. The 

interesting thing about this is that the product supplier 

suddenly becomes financially dependent on the lifetime 

of their products, which means product quality becomes 

a big driver for them.

Within this model, surf schools could pay a yearly fee in 

exchange for a certain number of boards, with service 

included. At the end of the season, the boards would be 

picked up and brought back to the distributor for them to 

be repaired. Competitive advantage could be created by 

using all three different design directions. 

Classic long-life

Gap exploiter

Access

Product component of value proposition

Service component of value proposition

1

2

3

Figure 23 - Focus 
of value proposition 
in CBM archetypes
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3.5 Co-creating with surf schools

During the interviews conducted for the analysis part of 

this project, the needs and wants of surf schools were 

already mapped out. Using the Value Proposition Canvas 

developed by Osterwalder et. al. (2014), some ideas for 

value propositions for the different types of models were 

developed. These are shown in figure 24. The full canvas 

and detailed breakdown of the value propositions can be 

found in Appendix 2.

To gather feedback on these value propositions from 

potential users, three co-creations were done with 

different surf schools. These helped discover new value 

propositions, and evaluate whether surf schools would 

actually adopt one of these models.

Goal

To discover and develop new value propositions for surf 

schools through a circular business model.

Method

The co-creations were done at a quiet spot within the 

surf schools, and consisted of an introduction and three 

short sessions. All participants signed a consent form 

prior to participating in the co-creation (Appendix 3).

The first session took participants through the three 

different forms of business models, by showing them 

short written stories. Each story was followed by a semi-

structured interview about how they would envision this 

model, and what factors would drive them to choose for 

this model or not. The stories and questions can be found 

in Appendix 3. 

The second session made participants interact with 

three basic prototypes, inspired by UX patterns from the 

Circular Experience Library (Post, n.d.). The prototypes 

(corresponding with the different models) were very 

similar in user interface, but probed the participants to 

provide feedback by showing them how it would work in 

practice.

The third session was used to have an open discussion 

about the ideal envisioned model of the participants. A 

visual of a product-service scale with the three business 

model archetypes was used as a tool for brainstorming 

new value propositions. This tool is shown with the 

results on the next page.

During the sessions, data was collected using audio 

recordings and post-its to cluster the different insights. 

Feedback on the different models was divided into pains 

and gains, the most important personal drivers, and new 

value proposition ideas.

Figure 24 - Value 
proposition based 
on analysis

Extra safe and longer lasting softtop, with a 

5 year warranty

Professional softtop repair service, that 

offers a buy-back option for softtops

Softtop subscription service, that always 

guarantees quality softtops and handles all 

logistic around the boards

RQ 1.7

What personal drivers motivate potential users to 

choose for a certain surfboard?

Figure 25 - Co-
creation sessions

1

2

3
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Prototypes

Figure 26 on the left shows a few screenshots of the UX 

prototypes used during the co-creation. The prototypes  

took participants through each of the business models 

by making them interact with realistic information. 

For example,  the first prototype showed them what 

a more expensive, but longer lasting softtop would 

mean financially over a period of 10 years. The second 

prototype gave an estimation of how much the softtop 

supplier would be able to give in a buy-back option. 

This way, the prototypes probed participants to provide 

feedback on details, and what they think would be a 

realistic scenario and why. The complete UX prototypes 

for each of the models are also shown in Appendix 3.

Results

The results from the co-creation are shown in figure 27 

on the next pages. 

The first part of the figure, the personal drivers, contains 

feedback on the different models and prototypes. 

For each surf school, it shows the most important 

motivations to choose for a certain model, and 

corresponding quotes from the interviews. One thing 

that came up with multiple surf schools, is the quick-

fix-mentality that they have. They are used to having 

to repair their own boards the same day, because of the 

demand during the high season. This mentality could 

be used, as surf schools will be likely to adopt a repair 

method themselves, when this would be given to them. 

Another overlapping theme was the importance of board 

quality and performance. All surf schools mentioned 

this as one of the most important drivers, as softtops 

play an important role in providing quality surfing lessons 

to their customers. Always having to ensure the quality 

of the boards is the reason why they replace all of them 

after only a few seasons. A service-based business 

model opens up great opportunities, as it could take 

away the worry of degrading board performance. One 

surf school even mentioned being willing to pay 300 

Euro’s per year for a board, which is more than the price 

of a new board for surf schools (around 200-250).

The second part of figure 27 shows the value 

propositions that were co-created with the surf schools.

All participating surf schools found themselves 

envisioning their ideal business model somewhere 

between the middle and service-oriented side of the 

product-service scale. The primary reason they gave for 

this is that surf schools are not looking to own softtops. 

They are purely looking for the functionality of being able 

to provide surfing lessons on them, and that a service-

model would guarantee this. As this is only the case for 

7 months per year, shifting ownership could also take 

away the financial burden of having to store the boards 

during the off-season. There was no surf school that saw 

potential in the long life model, because this is what the 

system already looks like, and current suppliers are not 

living up to their promise of improving the longevity of 

their products.

Key findings

The results from the co-creation have given us some 

interesting insights. These will be used to develop a 

proposition for a circular business model for softtops in 

the next subchapter. 

Conclusion 1.7

•	 The demand during the high season results in a 

quick-fix-mentality

•	 Quality and performance of boards come first, 

even before environmental impact

•	 Surf schools are not looking for ownership. 

Shifting to a service model would guarantee 

quality and performance, 

Figure 26 - 
Interfaces from UX 
prototypes
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Receiving the 

same boards 

back, as a visual 

cue of their 

sustainable 

impact

Cost efciency

Financial 

planning

Do-it-yourself 

mentality

Do-it-yourself 

mentality

Relationship with 

supplier

Board 

performance

Environmental 

impact

Environmental impact Product source

“I think leasing would 

eventually become a lot more 

expensive than buying in bulk, 

and in a multi-year plan we 

choose for the most cost-

e'cient option.�

“I strive for predictable 

costs, so that I can 

make reliable plans for 

the future of the surf 

school. 2 service 

model would enable 

this a lot more.�

“pustainability is the most 

important driver in everything I 

do. I highly believe in product-

as-a-service, where the supplier 

becomes responsible for 

product quality. I would even 

pay Nee per board per year.�

“I trust suppliers that 

produce in China less, 

because I know how 

hard it is to infuence 

their way of 

manufacturing.�

“My boards are used 

almost every day. 

When I have a broken 

board I often need it 

ifxed the same day, or 

the day after.�

“pervice should 

come in different 

levels. We would still 

want to have control 

over small repairs 

ourselves�

“Our good relationship is why 

we choose for Vision now. I 

think we would even give them 

back all their boards for free 

after a few years if they want 

to reuse them.�

Service

Oriented

Product

Oriented

Long Life Model Gap Exploiter Access

Jeroen - Rif010

Surf school (wave pool) , Rotterdam

38 boards

Donny - The Hook

Surf school, eoe� van eollan`

3� boards

Hans - The Shor
e

Surf school, Scheveninge
n

76 boards

Softtop 

subscription 

that always 

guarantees 

boards in good 

condition

Softtop 

subscription that 

always 

guarantees 

boards in good 

condition

Multi-year 

contract that 

includes 

disposal/pick-up 

serãice

Repair kits and 

materials sold 

through supplier

Refurbishing 

service sold by 

supplier, where 

parts of the 

board are 

replaced

Yearly quality 

evaluations 

between surf 

school and 

supplier

Complementary 

repair kit with 

which surf 

schools can do 

small repairs 

themselves

Complementary 

repair kit with 

which surf 

schools can do 

small repairs 

themselves

Replaceable 

branding, for 

marketing 

purposes in highly 

competitive areas

Winter storage 

and logistics all 

covered by 

supplier

Lease directly 

from board 

manufacturer, to 

ensure quality 

control

Pick-up service 

provided by supplier. No 

ifnancial compensation 

is needed in exchange 

for old boards if there is 

a warranty of N/4 years 

on the boards.

Fair payment system, 

where subscription 

costs gradually become 

lower, and you eventually 

only pay for the service.

Flexibility in 

summer/winter: 

being able to 

alter amount of 

boards

1

2 3

Personal drivers Personal drivers Personal drivers

Value propositions Value propositions

Value propositions

Board performance

“Board performance is the 

second most important driver. 

We need boards that are 

beginner safe, but are still fun 

to surf for intermediates as 

well. This lies in light and soft 

construction, and good shape�

Carefree service

“The less we have to 

worry about 

maintenance and 

storage, the better.�

Board performance

“For us, customer experience is 

tied to how well our boards 

surf. Looks are less important, 

but boards looking beat up 

also harms experience.�

Environmental 

impact

Figure 27 - Results 
from co-creation
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3.6 Softtops-as-a-service

With the results from the co-creation, I developed a 

vision for the product-service system. Together with the 

physical design of the softtop, this system is the driving 

force behind the circular business model. The envisioned 

business model can be described as follows:

A softtop subscription service that uses the natural 

rhythm of the surfing seasons to keep a balance between 

board use - and restoration.

Rhythmic restoration

There is a natural flow in the way the surf seasons are 

timed throughout the year. Every surf school has a 

downtime in winter, during which most softtops are 

stored away in containers. This time can be used to 

restore the boards, and take away the costs of storage 

space for surf schools.

Cascading performance

The current lifecycle of softtops already utilizes the 

cascading performance needs of its users. Surf schools 

reach a point where their boards are too worn out for use 

on a professional level. After this, they sell them to surfers, 

who demand less from the performance of the softtops. 

The service integrates these levels of use into one 

system. If after numerous cycles, refurbishment is not 

an option anymore, it could still be offered to individual 

surfers through the same system with a different 

subscription. Keeping it in the same system can make 

sure that use rates are still high, and keeps the material 

loop closed.

Personally tailored

Every surf school has a different mindset on their board 

maintenance. Lead times for replacements are kept 

short, but surf schools also receive repair kits through the 

system if they prefer to do it themselves.

Sustainable learning

By providing surf schools with educational tools on the 

maintenance of softtops, they can already educate 

surfers on repairing boards (and the environmental 

impact that surfboards usually have). This can allow them 

to charge a bit extra for a surfing lesson.

System 
design

Now that we have a clear understanding of the 

business model and new value propositions of 

softtops-as-a-service, we can start looking at 

the concept driving this model. What exactly 

would the system around the model look like, 

and how is the design of the boards adapted to 

this system?
Conclusion 1.8

•	 The personal drivers discovered during the 

co-creations resulted in a softtop subscription 

service for surf schools. 

•	 Rhythmic restoration allows boards to be used 

during the high-season, and restored in the off-

season.

•	 Cascading performance makes use of the 

lower performance demands of individual surfers.

•	 Subscriptions are personally tailored to suit the 

variations in the way of working of different surf 

schools.

•	 Repair education tools allow surf schools to 

include sustainability in their surf lessons.

RQ 1.8

What kind of new value propositions can be 

introduced in the business model?
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3.7 Introducing: Tides

Tides is a product-service system for softtop surfboards. 

It consists of three different recovery strategies, which 

make smart use of residual value in materials and all have 

their own touch points in the overarching service system.

The name Tides is symbolic for the natural flow in the 

surfing season, which dictates the different recovery 

strategies. The idea is to make use of this flow, instead of 

trying to fight its force with expensive measures.

The visual on the right shows a simplified representation 

of this flow, and division of processes over the lifetime 

of the softtops. A more detailed explanation of these is 

given later in this subchapter.

Recovery strategies

It is the natural flow of the surfing season that dictates 

the different recovery strategies, which is why these are 

based on the characteristics of each touchpoint. During 

the ebbing tide, the use rate of boards is high and down-

times cannot be long, whereas during the rising tide, 

boards are not used. Figure 29 on the next page contains 

a complete overview of the different recovery strategies, 

and at what touchpoints they are implemented in the 

system.

Ebbing tide 
This corresponds with the high season, during which 
the boards are used intensively. The season runs from 
April-October. The focus for restoration within this period 
is to keep the boards in the water, which means keeping 
them watertight and visually presentable. This is done with 
quick temporary fixes.

Spring tide  
(New boards)

Va
lu

e 
of

 b
oa

rd
s

Spring tide  
(Refurbished boards)

Rising tide 
After the season ends, the winter (November-
March) is used to restore the boards in a 
permanent and professional way. This is done in 
a way that reuses as much material as possible, 
while ensuring quality and performance. 

Rising spring tide 
After a number of cycles, boards might have 
had so many restorations that restoring to an 
acceptable state becomes more difficult and 
financially challenging. This calls for a third 
restoration strategy, which focuses on trying to 
bring boards back to their initial value completely 

Figure 28 - Use 
flow in product-
service system

RQ 3.1

How can the personal drivers of the target group 

be used to create a desirable system around the 

boards?



84 85

2

Repair +

Restore from small damage

These repairs are meant to restore the boards permanently 

in a professional manner, without compromising the 

possibility for refurbishing

ReÜÝrÐiÚÈ

Restore from severe damage

Refurbishing is done when boards are not repairable within the limits of 

the material, or when it becomes cheaper to do than repair. This is the 

case with big delaminations for example. Certain damaged materials 

and parts of the board get stripped and replaced.

Repai�

Prevent further damage

This intervention is a temporary solution. It is about ma�ing the 

boards last until the end of the season without them deteriorating 

further. The focus here is to not hide these temporary solutions, but 

embrace them as something that adds aesthetic.

Ebbing tide

The KJWHir strategy is used during the 

entire surFng season, when boards 

are used intensivel=

Rising tide

The KJWHirw strategy is used during 

every o�dseason, when boards are 

not used. It is also used during the 

ebbing tide when board are too 

damaged to use repair patches.

Rising s¥ring tide

The KJ}rr�i�Ei:/ strategy is used 

around every Ûnd or �d season, when 

many repairs have been done.
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°­�®

Zurf sVhools K ZurferX

Murf schools and surfers who lease the boards do repairs 

themselves, using a repair �it. 0 repair learning tool can be 

used for Frstdtime users.

Zurf sVhools K �anufaVture�

Repairs that fall under this category are done using more 

advanced tools and are usually done by the manufacturer. 

zowever, surf schools that really want to do it themselves can 

get the materials and instructions on how to do so.

�anufaVture�

Refurbishing is always done by the manufacturer, as draining 

the boards ta�es time and res�inning is a diiffcult process.

2

Repair +

Restore from small damage

These repairs are meant to restore the boards permanently 

in a professional manner, without compromising the 

possibility for refurbishing

ReÜÝrÐiÚÈ

Restore from severe damage

Refurbishing is done when boards are not repairable within the limits of 

the material, or when it becomes cheaper to do than repair. This is the 

case with big delaminations for example. Certain damaged materials 

and parts of the board get stripped and replaced.

Repai�

Prevent further damage

This intervention is a temporary solution. It is about ma�ing the 

boards last until the end of the season without them deteriorating 

further. The focus here is to not hide these temporary solutions, but 

embrace them as something that adds aesthetic.

Ebbing tide

The KJWHir strategy is used during the 

entire surFng season, when boards 

are used intensivel=

Rising tide

The KJWHirw strategy is used during 

every o�dseason, when boards are 

not used. It is also used during the 

ebbing tide when board are too 

damaged to use repair patches.

Rising s¥ring tide

The KJ}rr�i�Ei:/ strategy is used 

around every Ûnd or �d season, when 

many repairs have been done.

°­¬«® °­±® °­¸·®
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Zurf sVhools K ZurferX

Murf schools and surfers who lease the boards do repairs 

themselves, using a repair �it. 0 repair learning tool can be 

used for Frstdtime users.

Zurf sVhools K �anufaVture�

Repairs that fall under this category are done using more 

advanced tools and are usually done by the manufacturer. 

zowever, surf schools that really want to do it themselves can 

get the materials and instructions on how to do so.

�anufaVture�

Refurbishing is always done by the manufacturer, as draining 

the boards ta�es time and res�inning is a diiffcult process.

Figure 29 - 
Overview of the 
product-service 
system
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Subscriptions

Tides makes use of the cascading performance 

requirements of softtops, by implementing two 

subscription levels. One is targeted towards surf schools, 

who have high demands of softtop performance, while 

the other focusses on individual surfers, who demand a 

lot less of the boards. 

In the first level, boards are offered to surf schools 

through a yearly lease. They use them during the high-

season (April - October), after which they are taken 

away and repaired. This is done for a minimum of 5 years. 

When the outer shell of boards has been repaired so 

much that it starts lowering the performance too much, 

the boards are refurbished and make the transition to the 

second subscription level.

The second subscription level is for individual surfers, 

who can lease the boards by the month. Within this level, 

the boards are not repaired periodically, but only when 

a board is not usable anymore (with Repair patches), 

or when it switches between users. After the boards 

have transitioned from level 1 to level 2, they are used 

by individual surfers until they can not be repaired or 

refurbished anymore. The materials in the boards that 

still hold value at this point are used for repairs on other 

boards, and the rest of the material is discarded.

Level 1 
 Surf schools

Yearly subscription

Level 2  
Surfers

Monthly subscription

Figure 30 - 
Subscription levels
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Product journey

The current linear lifecycle of Vision softtops was 

discussed in the Analysis chapter, but is shown again in a 

simplified form in figure 31. The figure next to that shows 

the circular product lifecycle of the system.

It contains one full-year cycle for two different 

subscription forms: surf schools and surfers. It also 

shows where in the product journey the different 

recovery strategies are implemented, and a rough 

estimate of the proportion of the board flow in each 

recovery strategy.

Resource 

extraction

Production 

softtop

Distribution Purc&ase surf 

sc&ools

Purc&ase 

surfers

Incineration / 

landfll

Repair

Prevent further damage

Repair +

Restore from small damage

Resource 

extraction

Production 

softtop

Distribution Start subcription Start subcription Inceneration

Surf schools

1 year cycle 

Surf rs

1 year cycle 

Distribution

Donor boards

Re5<r3i;.

Restore from se)ere damage

March

October

Repair

Prevent further damage

Repair +

Restore from small damage

Resource 

extraction

Production 

softtop

Distribution Start subcription Start subcription Inceneration

Surf schools

1 year cycle 

Surf rs

1 year cycle 

Distribution

Donor boards

Re5<r3i;.

Restore from se)ere damage

March

October

Repair

Prevent further damage

Repair +

Restore from small damage

Resource 

extraction

Production 

softtop

Distribution Start subcription Start subcription Inceneration

Surf schools

1 year cycle 

Surf rs

1 year cycle 

Distribution

Donor boards

Re5<r3i;.

Restore from se)ere damage

March

October

Figure 32 - New 
circular lifecycle

Figure 31 - Old 
linear lifecycle

Conclusion 3.1

•	 Tides is a product-service system, through which 

softtops can be accessed by surf schools and 

surfers.

•	 Softtops are restored through three different 

recovery strategies, which are strategically 

timed so that surf schools can always have 

working boards during their high-season.

•	 Two subscription levels offer a tailored 

experience between surf schools and surfers, 

based on performance requirements.
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Product 
design

The previous part explained the design of the 

system, using which Softtops-as-a-service 

can be realised through a desirable user 

experience. This part looks at the product 

design side of the project. How do the recovery 

strategies work exactly, and how would the 

current design of softtops need to be modified 

to fit these strategies?

3.10 Recovery strategies

Tides makes use of three different recovery strategies. 

The points at which they are implemented and aim of 

each strategy is different, which is why their degrees  of 

intervention differ from each other. Over the next few 

pages, the goal of each recovery strategy - and how this 

goal is achieved - is explained.

As developing every recovery strategy into a technical 

proof of concept was too large of a scope for this as a 

graduation project, only one was worked out into detail. 

Repair is the first step towards a functioning circular 

business model, which is why this strategy was worked 

out into a working proof of concept. Chapter 3.13 shows 

the Repair concept through working prototypes and 

process visuals, forming a base for the other recovery 

strategies to be developed further.

The other strategies were also conceptualised and 

prototyped, but not into a working proof of concept. They 

are shown in more detail in Appendix 6  and 7.
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RQ 3.2

In what ways is the desired system manifested?



How it’s done

The Repair recovery strategy is designed to temporarily 

seal the boards, so that they can still be used for the 

remainder of the surfing season. This is to prevent small 

cuts and damages, which make up for a large part of all 

failures, from making the core absorb water. 

Repair is done by replacing damaged foam with standard 

pre-manufactured foam sealing patches. The patches 

are designed to fit in with the aesthetic of the existing 

softtop, but also to not hide the fact that it’s a repair. 

The design of the patches was inspired by Kintsugi and 

Sashiko, which are Japanese mending practices that use 

repairs as something that adds value, instead of the other 

way around. Another important characteristic is that the 

patches don’t harm the softtop performance or safety. 

This is why the patches on the top are grippy and soft, 

and on the bottom they provide a very smooth surface. 

The installation of the patches can quickly be done using 

basic tools and the patches are made to be watertight, no 

matter the skill of the person installing them. How exactly 

these things are incorporated into the technical design of 

the patches is explained in chapter 3.10.

Temporary repair patches Professional foam replacement

REPAIR

How it’s done

The Repair+ strategy is used to repair damages exceeding 

the patch limits, and to repair everything in a professional 

manner at the end of the season (rising tide). This is done 

by removing foam that is damaged, and then removing 

a part at the tail so that most of the water in the board 

can leak out by using gravity. Only damaged foam is 

replaced and resealed using tools that enable a semi-

industrial process and make the results more smooth. 

Important factors in this are the aesthetics and sense of 

trustworthiness of the repairs for users. Similar to the idea 

of the pre-made foam patches, is embracing the repairs as 

something that can add value. 

How this process is done exactly is not fully developed yet. 

However, the development of the concept so far and latest 

prototypes are shown in Appendix 6.

REPAIR+
92 93
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REFURBISH

How it’s done

The Refurbish strategy is done at a point where boards 

would normally be landfilled or incinerated. Its most 

important feature is removing the water from the core. 

This is done by removing the skin of the board and letting 

the water evaporate from its core. After this, boards are 

checked for their foam integrity and are either re-skinned, 

or finally recycled if the core is too damaged.

The removed foam from the re-skinning process is used 

as donor material for the Repair+ strategy. As much 

material as possible is reused this way, and only truly 

damaged foam is recycled.

Complete drying and reskinning

3.11 Design criteria

To test the final concept on its desirability and feasibility, a 

list of requirements was compiled. This list consists

of performance requirements, which are based on the 

performance of current softtops, as well as requirements 

resulting from the design interventions (recovery 

strategies). Some of the performance requirements 

(strength, fracture toughness, shock absorbance) 

have yet to be quantified, but this did not fit within the 

time scope of this project. This should be done after 

prototyping and testing the new construction design, to 

validate the results.

Safety

Surf quality

Durability

Category Requirement

1

2

3

Board should have good shock absorption

Board should not have any sharp parts

Board should have a maximum weight of 10 kg

Board should have continuous rocker in the nose and be flat throughout the rest 

of the board

Board should have good buoyancy (maximum weight-to-volume ratio of X kg /L)

Board should have low sliding friction on the bottom

Board should have good traction on the upper surface 

Board should have good strength over the length of the board

Boards should have good fracture toughness

Boards should have good shock absorption / impact resistance in outer layer

Boards should have good resistance to wear

Boards should be resistant to temperatures of up to 60 degrees C

Outer shell of board should be water resistant

Table 2 - 
Performance 
criteria

1

2

3

1

2

3

4

1

2

3

4

5

6
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RQ 2.4

What requirements do boards have to fulfil to fit 

the circular business model?

Conclusion 3.2

•	 Repair is the first recovery strategy, which is used 

to temporarily fix softtops so that they can stay in 

use until the end of the high-season.

•	 Repair+ is used during the off-season, to 

professionally restore the boards while reusing as 

much material as possible.

•	 Refurbish is the final strategy, and is used 

when boards can’t be repaired anymore without 

seriously lowering performance. Old skins from 

refurbishing are used in Repair+.
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Repair

Repair+

Refurbish

Category Requirement

4

5

6

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

1

2

3

4

5

6

7

1

2

3

4

Repairs should (re)create a watertight seal in the outer layer of boards

Boards should be repaired while maintaining their level of modularity

Repairs should be accessible within 1 day

Repairs should be possible to do individually

Repairs should be possible to do within 15 minutes for first time users with instructions

Repairs should be possible to do within 5 minutes for experienced users

Repairs should be done without expensive tools (exceeding 20 euros)

Repair materials should come with a clear manual to teach the process

Repairs should be visually appealing

Repairs should create sense of trust in repair with user

Repairs should last a minimum of 1 surf season (7 months)

Repairs on deck should be soft 

Repairs on deck should have good traction

Repairs on bottom should be slick and level with the surface

Repairs should visually indicate when water gets into repair

Repairs should restore board weight back to original by draining excess moisture

Repairs should reshape core to its original shape

Repairs should (re)create a watertight seal in the outer layer of boards

Repairs should not add new permanent materials to construction, that cannot be 

separated

Repairs should have a standard lifetime of at least 5 years under surf school use

Repairs should be visually appealing

Repairs should be done with the same material as the initial construction

Materials in construction should be laminated without irreversible adhesives

Water in board should be removable within 1 month

Re-laminating boards should bring them back to the initial shape

Removing old skin should be done in a way that preserves old usable foam

Table 3 - Design 
intervention criteria

Conclusion 2.4

•	 A list of performance requirements was 

developed, based on current use of softtops. 

•	 A list of requirements for every recovery 

strategy is a result of the new product-service 

system.
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3.12 Construction design

The current construction design of Vision softtops 

was discussed in the Analysis part of this report, and 

was used to ideate and prototype the three recovery 

strategies. However, not all Vision constructions are the 

same. This made it challenging to design something that 

fits all currently existing softtops, and something that 

might still have delivered unwanted results. This is why 

the concept also proposes a construction design that 

suits all recovery strategies. This construction design is 

based on the current design of Vision softtops but also 

proposes some new features, enhancing the recovery 

processes.

Double foam layer

The older Vision boards make use of a multi-layer 

construction, where a thin and tough outside layer is 

backed with a few layers of backing foam to prevent the 

EPS from denting. On the newer boards there is only one 

layer of foam, presumably to cut on production costs. 

The concept makes use of a two-layer construction, with 

a tough outside layer and a softer inside layer. This inside 

layer is also used to heat bond the layers to the EPS core.

The aim of this construction method is to allow for easier 

and more fool-proof repair. The two heat bonded layers 

are separable, making it easier to make strong watertight 

seals by overlapping foam replacement patches. This will 

be shown in more detail in chapter 3.13

Modular tail block

The boards contain a modular tail block, made of extra 

tough foam.  Removing the tail block allows us to drain 

of used softtops also showed a big concentration of 

water in the EPS and wooden stringer. This is shown in 

Appendix 7.

The tailblock is now screwed onto plastic inserts that 

are attached to the main body. For future development, 

testing with hollow aluminium stringers will be done. 

These stringers could be used to screw the tailblock to, 

as well as to pull the water out of the EPS by attaching a 

pump to the bottom. This could speed up the process, as 

opposed to letting gravity do the work.

Fin inserts

A problem that was encountered many times during the 

project, was the EPS absorbing water through the fin 

screw holes. In the new construction, round tube inserts 

will be installed to stop this from happening.

HDPE tailblock screws

Rubber tailblock

HDPE tailblock inserts

HDPE fin inserts

HDPE bottom slick

3 mm IXPE skin

Wooden stringer

4 mm PE foam bonding layer

EPS core

Figure 33 - New 
construction design 
with materials

RQ 2.5

What could be an alternative construction that 

fits these requirements?

Conclusion 2.5

•	 A new concept for a softtop construction was 

designed, based on the requirements from the 

product-service system.

•	 A double foam layer enables easy and 

trustworthy temporary repairs.

•	 A modular tailblock allows water to be removed 

from the board during recovery.

•	 Fin inserts minimize water absorption from the 

fin connections.
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3.13 Repair

Repair is the first step in the realisation of Tides as a 

product-as-a-service system. If surf schools would 

continue to repair boards the way they do now (with an 

abundance of adhesives), the Repair+ and Refurbish 

processes would become a lot more difficult. This is why 

the project focused on developing a technical proof of 

concept for the first recovery strategy: temporary repair 

patches.
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Figure 34 - 
Prototype of Repair 
concept on an 
existing Vision 
softtop RQ 3.2

In what ways is the desired system manifested?
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Design

Repair patches are pre-made foam - and vinyl stickers, 

with which surf schools can temporarily fix their boards 

to keep them in the water during the high season. The 

patches are designed to fit the aesthetic of the boards, by 

using materials with a similar look and feel as the existing 

materials in the boards. However, the playful patterns 

and contrasting but fitting colours give an extra aesthetic 

to the patches. They don’t hide the fact that the boards 

have been damaged, but rather embrace it. 

A dotted pattern was used for this batch of repair 

patches, but patterns can be customized based on the 

requested design and the amount of necessary patches. 

For instance, surf schools could get customized patches 

with their logo in them. Some variation in past prototypes 

is shown in Appendix 5.

Water indication

The reason why the patches are semi-transparent is that 

they are also an indicator for water intake. This is so that 

users can easily see when patches start to leak again, 

but also as a way of creating insurance for the supplier. It 

enables them take measures if users have not installed 

the patches right, or become negligent in swapping 

them when needed. The supplier could change the 

subscription price based on damage from negligent 

behaviour, to prevent this from happening as much as 

possible.

The Repair kit includes a protection pad, which is placed 

underneath the patch. These protection pads are coated 

with a liquid contact indicator. This layer changes from its 

white colour to a bright red as soon as it comes in contact 

with water. This way, it instantly becomes visible when 

water is getting underneath the sealing patch.

Figure 35 - 
Colour change of 
protection pad
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Installation

The patches are designed to be quickly and easily 

installed, even for users without a lot of practical 

experience. The only tools needed for a repair, are the 

pre-made protection pad and sealing patch, a (Stanley or 

exacto) knife, and a pen or marker (figure 38).

The installation process of the patches, both for the 

deck as for the bottom, is shown on the next page. This 

step-by-step guide also acts as a learning tool for first-

time users. For users who are familiar with the process, 

installing one patch can be done within a few minutes.

Technical details

The way the damaged foam is cut from the board, 

and repair patches are stacked over the wound in the 

board makes for a watertight seal. The way this is done 

is shown in figures 36 and 37. The seal is not affected 

by how precisely the cut fits the repair patch. It uses a 

relatively large surface area from the PE foam to adhere 

the sealing patch to. This way, the effectiveness of 

the Repair patches is not dependent on the practical 

experience of the user.

The patches come in a number of standard sizes, ranging 

between 50 and 120 millimetres in diameter. They are 

circle shaped because this is generally the most effective 

shape for stress distribution, and it doesn’t have sharp 

edges that can start peeling easily. 

The adhesive used on the sealing patches is a solvent 

rubber adhesive, which are strong and water resistant 

adhesives (Avery Dennison, 2023).

IXPE sealing patch

PE foam protection pad

IXPE skin

PE foam bonding layer

EPS core

Figure 36 - 
Exploded technical 
drawing of deck 
Repair strategy

Figure 37 - Detail 
of deck Repair 
strategy

Figure 38 - 
Necessary tools for 
installation on deck 
(left) and bottom 
(right)

Conclusion 3.2

•	 Repair patches are quick and easy-to-use tools, 

with which surf schools temporarily reseal their 

boards in case of small damages.

•	 The patches include water indication pads, 

through which users can easily see when repairs 

start leaking again.

•	 The patches are designed to be an addition to the 

aesthetic of softtops, and to create a sense of 

trustworthiness with users.



1. Identify leak

The first step is identifying a leak in the board. 

A cut is easily spotted, but it can be difficult to 

see whether it actually exposes the core of the 

board. A good trick to do this is by checking 

whether you can press the foam around the 

wound all the way to the core, and feel the EPS. 

If this is the case, the board can absorb water.

1. Identify leak

Identifying a leak works similarly to the upper 

side process. The outer layer of HDPE might be 

tough to press, which is why you can also use 

a blow dryer to heat up the material around the 

wound. If water comes bubbling out, there is 

definitely a need or repair. 

2. Mark the cutting line

Take the largest patch from the repair kit, 

and place it so that the wound is centred 

underneath it. Take a pencil (marker is hard to 

remove from foam), and mark the cutting line 

around the patch.

2. Mark the cutting line

Mark the cutting line. You can also use a marker 

here, since this is easy to erase from the 

material.

3. Cut first layer

Grab the Stanley knife and lock it with the blade 

3mm exposed. Cut the foam on the marked 

circle, keeping the blade at a 45 degree angle. 

Peel off the outer layer of foam.

3. Cut material

Grab the Stanley knife and lock it with the blade 

6mm exposed. Cut the material (around the 

circle) all the way to the core. Remove all the 

material that’s layered on top of the EPS.
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4. Cut second layer

Take the small patch from the repair kit, and 

trace it on the inner layer of foam. Cut the circle 

using the same knife (3mm deep) and peel 

off the second layer of foam. This cut will be 

covered by the patch, so doesn’t have to be as 

smooth.

4. Place protection pad

Place the protection pad on the wound. There 

is no need for glue because the foam will be 

sealed by the outer patch.

4. Place protection pad

Place the protection pad on the wound. There 

is no need for glue because the foam will be 

sealed by the outer patch.

4. Place sealing patch

Peal off the sticker cover and place the foam 

sealing patch in the opening. Press firmly 

around the edges of the patch, making sure  it 

adheres well to the foam underneath. The patch 

should be kept dry for 24 hours, after which it is 

completely water resistant again.

4. Place sealing patch

Take the thin sealing patch, and place over the 

protection pad. Try to place it centred over the 

pad, but there is no need for perfect placement 

as the bond between the patch and the HDPE 

is very strong. Also keep dry for 24 hours.

107
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3.14 Cost-price calculation

At the start of the next chapter, the developed concept 

will be tested and evaluated on its desirability with 

potential users. However, to get an idea of the viability of 

the system as a whole, making an estimation of the costs 

can also be a valuable tool. This subchapter will break 

down the cost of the system into its different elements. 

As not all of the recovery strategies have been fully 

developed, some assumptions have to be made in order 

to make this estimation. These assumptions sometimes 

have to be quite broad, but they will be briefly explained 

here. The full cost price estimation can be found in 

Appendix 9.

Production

At the base of the system are the initial production costs. 

Since the redesign of the construction uses almost the 

exact same materials as the original Vision construction, 

their wholesale price was used as a guideline. Their 

board price for surf schools starts at €200, so production  

and shipping costs are estimated at approximately €120 

per board.

Recovery strategies

In estimating the costs for the three recovery strategies, 

a batch size of 70 softtops was used (one surf school), as 

this would be the size for a pilot study. 

The Repair strategy was analysed in detail, based on 

the current prototype that was developed. The costs 

for the material for one deck repair resulted in €3.19 and 

those for a bottom repair were €2.27. For estimating the 

yearly cost per board, a total of three repair kits for each 

side was used (which is probably on the high side). This 

resulted in a total cost of €16.37 per year per board for 

the Repair strategy.

The estimation for the Repair+ strategy contains the cost 

for adhesive materials, and a heat cutting tool which was

now used in the latest prototypes. However, the cost for 

this strategy are mainly in labour, as it is still a manual 

process in the concepts current state. Two repairs per 

hour resulted in a total cost of €18.36 per repair. For the 

level 1 subscription, two repairs per year were used, and 

for level 2 only one was used. This is because the boards 

are used less intensively with surfers than with surf 

schools, and are therefore less likely to break.

The cost of the Refurbish strategy is the most 

complicated to estimate, as this one is the least 

developed. For this calculation, the same price as 

production is used, resulting in €120 per year. This 

assumption is based on the fact that a lot less material is 

necessary, but production costs will be a lot higher if it’s 

done locally. 

Average yearly cost

To make a final cost estimation of the system, only 

the logistic costs are still needed. For these costs, the 

transport from and to users were taken, and added to 

a rough estimation of storage costs. These costs are 

higher for subscription level 2, as these boards have to be 

transported more often with monthly leases.

The final cost breakdown is shown in figure 39 on the 

right. The total costs of this 10 year plan are €767.84 per 

board, resulting in an average yearly cost of €76.78.

This estimation is of course a very rough one, as many of 

the costs can not be broken down in detail yet. However, 

it does give an idea of within what range the service 

might be offered. This range can be used to gather 

feedback from users on the viability of the model. It also 

shows that a big investment will have to be done before 

implementing the system. Income will be generated 

yearly, meaning that it will take some years before a 

break-even is reached from the production of the boards.

€143.82 €143.82

€WO.DD €WO.DD €WO.DD €WO.DD €D4.�1 €D4.�1 €D4.�1 €D4.�1

Years

Logistics

Production

Repair

Repair)
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LeSeQ 1 su3scription LeSeQ 2 su3scription

Figure 39 - Yearly 
cost breakdown of 
the product-service 
system
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Evaluation

Concept 
evaluation

Since not every recovery strategy has been 

designed in detail, the concept is difficult 

to evaluate as a whole within this report. 

However, the Repair strategy was made into 

a working prototype, ready to be tested with 

users. In this part, the requirements from the 

previous chapter are used to test and evaluate 

the Repair concept with potential users. 
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4.1 User testing

The previous chapter set several clear requirements 

for the Repair strategy, which led to the final design of 

the patches. However, these were only prototyped and 

tested by me, not by users themselves. The goal of this 

evaluation was to test the installation and seals with 

patches installed by potential users. The installation was 

set up to evaluate ease of use, while using basic tools. 

The resulting repairs were then evaluated on perception 

of trustworthiness, aesthetics, and finally on water 

tightness. This last aspect will be discussed separately, in 

chapter 4.2.

Research goals

Test Repair concept on ease of installation using 

basic tools (req’s 4.4, 4.5, 4.7, 4.8)

Test Repair concept on aesthetics (req 4.9)

Test Repair concept on sense of trust (in water 

tightness) (req 4.10)

Test Repair concept on water tightness (4.1)

Participants

The Repair concept was designed with surf schools as 

primary user in mind. However, the Repair process should 

also be applicable to users without as much experience 

with softtops as surf schools have. This is why the user 

test was done with participants that fit both groups. In 

total, the installation was done with 2 participants without 

any knowledge or experience with softtops, and 2 surf 

instructor. Both surf instructors had prior experience with 

repairing softtops with adhesives. 

All participants signed a consent form, agreeing to 

participate with the study (Appendix 10).

Method

The user test consisted of an intro, familiarizing 

participants with the concept and idea of the user 

test, and three different activities. The first activity was 

installing the deck repair, the second activity installing the 

bottom repair, and the test was concluded with a short 

interview.

For both of the installations, participants were given 

the process manual with pictures and short written 

directions (Appendix 10). After having read the manual, 

the process was carried out and timed. No feedback was 

given during the installation process unless participants 

were really stuck in the process. Participants were also 

asked to mention any ideas or doubts they had out loud. 

After the installations, they were briefly asked about 

their experience and the challenges they faced during 

the process. The installations were done with Repair 

prototypes that were all made in one batch, using the 

same materials. They were done on similarly sized 

softtop samples, cut from the same board.

In the concluding interview, participants were asked to 

rate the repairs from 1-5 on aesthetics (1=not nice to look 

at, 5=nice to look at) and sense of trustworthiness (1=not 

trustworthy, 5=very trustworthy). 

During the user tests, data was recorded by taking notes 

of the process, and taking pictures of the process and 

end results. 

1

2

3

4

Figure 40 - Test 
environment with 
non-experienced 
surfers (above), 
and surf instructors 
(below)
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Results

The results of the user tests are shown on the page on 

the right. The average time it took to install the deck 

patch was 10 minutes and 42 seconds, and it took 5 

minutes and 24 seconds for the bottom patch. The 

first installation fit within the 15 minute maximum with 

all participants, and the second time (but first time 

for bottom) was already within 5 minutes on a few 

occasions.

A lot of feedback was received from users during and 

after the installations. This feedback reflected on the 

installation process and the manual. This is shown in 

figure 41 on the next pages. 

The feedback is broken down into pains and gains (of 

which the first are most present, as participants mainly 

talked about challenges they faced during the process). 

The pains and gains are divided by installation steps, 

during which they occurred.

Something that popped up in nearly every test, was that 

participants had trouble with the protector pad. They 

tried peeling off the indicator tape from the pad, and  had 

difficulties with finding out which side of the pad to place 

upwards. A takeaway for the design of the pads could be 

to make the colour of the pad itself different to that of the 

indicator tape, and also the foam in the board. This would 

make the process a lot more clear in the images.

Something else that happened a few times, is that 

participants wanted to trace the wrong pad or patch. 

A change in the design of the manual could be to start 

with a clear 3D overview of the finished repair, with the 

corresponding names of all the parts. The steps where 

users have to trace around a part should also include an 

image that refers to the overview.

What also came up, is that peeling the material from 

the bottom is quite difficult. Advising users to use a 

screwdriver to lift the material would be helpful, as well as 

prevent knives from breaking.

After the installation and giving feedback on the process, 

the participants were asked to rate their repairs on 

aesthetics and trustworthiness. The deck repair scored 

an average of 2.75 on aesthetics and 3.5 on sense of 

trust. The bottom repair scored an average of 4.25 on 

aesthetics and also 4.25 on sense of trust. 

These results indicate a better overall satisfaction with 

the bottom repair, than with the deck repair. The main 

reason for this was that participants found the finish of 

the deck repair quite rough, as most of the participants 

had peeled the layers a bit too deep after the first cutting 

step. This resulted in the patches not being completely 

flush with the surface. The cutting not being perfectly in 

line with the sealing patch also lowered trust in the deck 

repair. The bottom repair patches are always flush with 

the surface, which is why it was rated better on both 

categories.

Another interesting aspect that was mentioned by the 

surf instructors, was that repairs are usually not done 

by the people who carry responsibility over the boards. 

These tasks are usually given out to surf teachers with 

less experience, who don’t care as much about how 

repairs are done and how they look. This makes ease-of-

use and installation time even more important aspects.

Participant 1

Non-experienced surfer

Installation time deck: 9:22 min

Installation time bottom: 6:03 min

Participant 4

Surf instructor

Installation time deck: 9:35 min

Installation time bottom: 5:51 min

Participant 3

Surf instructor

Installation time deck: 14:41 min

Installation time bottom: 5:24 min

Participant 2

Non-experienced surfer

Installation time deck: 9:10 min

Installation time bottom: 4:19 min
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Key findings

With the test results, we can look back at the research 

goals and start reflecting on the design requirements that 

the Repair concept should meet. This will serve as a clear 

overview of where the concept currently is, and will help 

determine directions for the future of the project.

Ease of use - This aspect of the concept turned out to be 

more important than previously assumed, as the people 

within surf schools who are interested in the quality of the 

repairs often delegate this task to other, less interested, 

employees.

The first installation using the manual fit within the 

maximum time requirement, and it’s highly likely that this 

will also be the case for experienced users. The second

repair (and first for bottom) was already done within 5 

minutes on a few occasions.

The satisfaction with the user manual was still quite 

divided, and could still be improved. A manual with 

images that have matching colours with the actual board 

and repair tools, or a manual with 3D drawings of actions 

could make the learning process more smooth.

Aesthetics - The aesthetics of the Repair method was 

also an important requirement. Repairs on the deck 

score  lot lower in the user test than repairs on the 

bottom, which could be improved by making sure that the 

patches on the deck are always flush with the surface. 

The redesigned construction only uses two layers of 

foam (instead of the 4 in the test sample), which should 

significantly lower the chances of users peeling off too 

much foam. However, this should still be a point of focus 

in further development. 

Sense of trust - The deck repair also created a lower 

sense of trust than the bottom repair, because of the 

gaps around the sealing patches. This effect could be 

minimised by designing a complementary standard-

sized (heat) cutting tool, but this would make the process 

a lot more expensive and less accessible. Another 

solution could be to use a dark coloured second layer, so 

that the open space around the patches becomes less 

visible.

Table 4 on the left shows the results of the tested 

requirements. A green dot indicates that the requirement 

has been met, orange indicates that it’s a work in 

progress, and the grey dots are requirements that haven’t 

been quantified.

Repairs should be possible to do individually

Repairs should be possible to do within 15 

minutes for first time users with instructions

Repairs should be possible to do within 5 

minutes for experienced users

Repairs should be done without expensive 

tools (exceeding 20 euros)

Repair materials should come with a clear 

manual to teach the process

Repairs should be visually appealing

Repairs should create sense of trust in repair 

with user

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.2 Seal testing

Besides the requirements discussed in the previous 

subchapter, and perhaps most important, is the water 

tightness of the Repair patches. In this part, the patches 

installed by users are tested on their resistance to water.

Method

The water tightness of the samples from the user tests 

was evaluated by making use of the water indication 

pads in the repairs. These very quickly turn to a bright red 

when in contact with water, which makes it easy to spot 

when patches start leaking.

To test the samples on leakage, they were all separately 

placed in large see-through containers with water. The 

amount of water (around 20 degrees C) in the containers 

was aimed so that approximately half of each sample 

was submerged. The samples were left in the containers 

until the water indication pad went red, after which they 

were flipped around and submerged into the water again. 

The submersion time until each repair started to leak 

was measured for each sample, by checking up on the 

samples at different times spread around the day.

Table 4 - Tested 
requirements 
and their current 
development stage

Figure 42 - Seal 
test setup
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Results

The results of the seal test are shown in figure 43 on the 

left. The first and most interesting note is that three of the 

bottom patches showed water leaking quite quickly after 

submerging them in the containers. This happened after 

1 hour already. The reason for this is probably that the 

patches were now prototyped by attaching two strokes 

of the sealing tape to each other. This means that there 

is a small gap from the overlapping tape, which probably 

couldn’t be sealed completely on the hard HDPE 

material. 

This was not the case for the patches on the top, where 

two of the four didn’t end up showing water leakage at all 

(after 8 days). Because the deck patches are installed on 

a layer of soft foam, the gaps in the sealing patch could 

be filled up by the foam.

Key findings

Unfortunately, no final conclusion can be made on the 

water tightness of both of the sealing patches. The 

However, the results do have implications for the further 

development of the patches.

Deck repair - The principle of the deck repair has been 

validated with this evaluation. The patches have good 

adhesion on the soft inner foam, and can be submerged 

in water for at least 8 days. It has also shown that the 

precision of the cut probably doesn’t have an influence 

on the water resistance of the seal, but this would need 

further testing. 

Bottom repair - The results of the bottom repair have 

shown that the patches will have to be made out of one 

adhesive sheet. Overlapping multiple layers results in 

small gaps, which will let water through. Another test 

should be done with larger sealing stickers, or smaller 

patches.

1

2

3

4

Deck 

Bottom 

Amount of days 1 2 3 4 5 6 7 8

Figure 43 - Board 
samples from the 
user test and their 
submersion time 
until water leakage

Figure 44 - Sample 
with water leakage 
(left) and without 
(right)
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4.3 Impact analysis

The goal of this project is to minimize the waste and CO2 

emissions from softtops. Tides, the proposed product-

service system, minimizes this by making optimal use of 

the materials in softtops through the different recovery 

strategies. In this subchapter, we will take look at the 

two different lifecycles and make an estimation of the 

possible impact of the system.

As only one of the recovery strategies has been 

developed and tested, it’s still too early to do a full 

analysis on the new circular lifecycle of the concept. 

However, with one of the recovery strategies partly 

validated and having the requirements for the other two, 

we can make an estimation of the extended lifetime. 

Market size

The Netherlands already counts 38 different surf 

schools. A quick estimation of the size of these surf 

schools was made by comparing amounts of online 

reviews and social media activity with those of the 

surf schools that were interviewed for the project. This 

estimation results in a total of around 1800 softtop 

surfboards that are used every year (full list of surf 

schools and sizes is shown in Appendix 11). A visual of the 

location of these surf schools is shown on the left.

Only surf schools within the Netherlands are used for 

this impact analysis, and surf camps are left out of scope. 

Surf camps are also a relevant target group for Tides, 

but would need a different international logistic system 

around it, which would make estimating the impact a lot 

more difficult.

Waste and CO2 reduction

Based on the average lifetime of 2-3 years for Vision 

softtops, we can assume that 1800 Dutch softtops 

corresponds to an average 720 new softtops coming 

in from China every year. This number only represents 

softtops in surf schools.

With Tides, boards are professionally repaired every year 

extending their regular lifetime to at least 5 years. After 

this period, they are refurbished by replacing the skin, 

giving them another minimum of 5 years of intensive use. 

The old skins get used in the Repair+ process, meaning 

that only the remaining core ends up as waste. In total, 

this results in boards effectively lasting at least 4 times 

as long as softtops currently do. This corresponds to a 

reduction of 540 boards that end up as waste every year.

Wavechanger has done an LCA on different types of 

surfboards and their CO2 emissions (2022). According 

to them, the carbon costs of the construction and 

materials of a typical 7 foot softtop is approximately 

59.45 kg of CO2. The disposal of the waste of the board 

is estimated to be 11.36 kg of CO2.

If we assume that refurbishing the softtops costs 

around 50% of the emissions of a new softtop (same 

construction costs but less material), and that every 

year a little bit is added for the manufacturing of the 

Repair patches, we can make en estimation of the CO2 

emissions of the product-service system in comparison 

to normal production. 

The CO2 emissions for Repair patches (weighed at 1.5 

grams) are estimated using data on vinyl and EVA foam 

material from the IDEMAT database. This resulted in a 

footprint of 0.02 kg per patch. The materials for Repair+ 

are not included as these come from old refurbished 

boards. Emissions from transport are also based on data 

from IDEMAT, assuming that boards travel an average of 

200 km by truck every year. This results in a footprint of 

0.1 kg of CO2 per board. The total estimated footprint of 

the new lifecycle of the product-service system is shown 

in figure 46 on the next page.

Figure 45 - 
Concentration of 
surf schools in the 
Netherlands

RQ 3.3

How much CO2 and waste could be saved with the 

implementation of the system?
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Figure 46 shows that the integration of Tides could save 

251.61 kilograms of CO2 in 10 years, when compared to 

the current use of softtops. This equals 25.16 kg of CO2 

per year, per board. If we use this data for the entire Dutch 

surf school market, we end up with a yearly reduction of 

approximately 45 tonnes of CO2. 

Limitations

This estimation environmental impact is of course a very 

rough one. Differences in data from the Wavechangers 

LCA and my personal estimation of the emissions of the 

recovery interventions might be the result of different 

calculation methods and databases. The emissions of 

the Repair+ and Refurbish strategies are also a rough 

estimation, as these haven’t been prototyped and tested 

yet. However, this quick analysis does show the potential 

of the developed system. It shows that prolonging the 

lifetime by focussing on repair can have a lot of impact on 

the long run. It also eliminates a lot of waste, by efficiently 

using materials. This impact can be made, if the other 

recovery strategies are developed and tested further, 

and are integrated into the system.
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Figure 46 - 
Estimated footprint 
of old linear 
lifecycle (top) 
and new circular 
lifecycle (bottom)

Conclusion 3.3

•	 The lifetime of softtops could be extended by 

a factor of 4 when the three recovery strategies 

would be implemented, which corresponds with 

a reduction of 540 boards that end up as waste 

every year.

•	 This extended lifetime would correspond with 

a yearly reduction of 45 tonnes of CO2 for the 

Dutch surf school market.
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4.4 Conclusion

The beginning of the project looked into different types of 

surfers and surfboards. A few different categories were 

defined, and the choice was made to focus on softtop 

surfboards and their primary user: surf schools. 

High-performance surfboards come in many different 

sorts and shapes, and have to fulfil many requirements to 

suit the needs of the more experienced surfer. Softtops 

are mostly used by beginning surfers, and enable 

more of a one-size fits all approach. This created more 

opportunity and space to design in. Next to this, a large 

share of the softtop market is taken up by a specific 

type of consumer: surf schools. These factors led to the 

project being scoped as: a circular softtop for surf 

schools.

To find out what type of circular business model could 

fit the needs of surf schools best, several interviews 

and co-creations were done at different surf schools 

in the Netherlands. This led to the proposition of a 

softtop subscription service. This service-model is 

characterised by the guaranteed quality of softtops, 

by restoring them periodically during the off-seasons. 

The model also makes use of cascading performance 

needs, by implementing a second subscription level for 

individual surfers. These demand less of the boards, 

and can extend the effective lifetime of the boards 

significantly.

A cost price calculation of the business model was made, 

based on the estimated extended lifetime of the boards. 

This should be used to conduct a study on the viability  

of the model with surf schools, as this has yet to be 

evaluated.

The softtop that is currently used in most of the surf 

schools in the Netherlands is produced by Vision. The 

project also looked at the physical construction of this 

softtop, and why it is currently not suitable for a circular 

business model.

The reason why softtops deteriorate and are eventually 

discarded, is because the outer foam layer breaks and 

starts to leak. This causes the core to absorb water, 

making the boards heavier. The materials currently 

used in softtops make them very difficult to repair, and 

recycling is near impossible. Surf schools currently use 

adhesives to reseal the outer layer of the boards, further 

limiting end-of-life strategies.

Through the analysis, a new concept for a softtop 

construction was designed. The concept includes 

a double outside foam layer, enabling a new repair 

method that opens up other end-of-life possibilities. 

It also introduces a modular tail block, which can be 

used to easily remove absorbed water from the core. 

Another added feature is the use of inserts around the 

fin connections, making them more watertight. These 

design features mostly contribute to the durability and 

repairability of the boards.

Conclusion

We have almost reached the end of this 

report. In this part, we look back at the 

design goal and research questions defined 

at the beginning of the project. What have 

we learned from the project analysis, and 

have we reached the desired outcomes? The 

answers to these questions are translated into 

recommendations for the future of this project.

RQ 1

What could be a potentially viable target group 

within the surfing community, and what form of 

circular business model would fit their needs and 

behaviour?
RQ 2

How can the traditional construction of the 

surfboard be modified to minimize waste and CO2 

footprint, and better fit the circular business model?
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The final research question looked into integrating the 

construction design with the subscription model, to 

create a system that is desirable for surf schools. The 

product-service system that resulted from this is called 

Tides.

Tides makes use of the natural flow in the surfing 

seasons to restore boards as efficiently as possible. 

Three recovery strategies were designed, each serving 

a different goal and having their own touchpoints in the 

product lifecycle. 

The first strategy, Repair, is a temporary recovery method 

designed to keep boards in use during the high-season. 

It includes foam and vinyl sealing patches that are used 

to replace damaged foam, without the use of irreversible 

adhesives.

The second strategy, Repair+, is used to professionally 

restore the boards during the off-season. Damaged foam 

is replaced with reused foam from old boards, in a way 

that doesn’t lower the aesthetic value of the boards.

Refurbish is the final strategy, and is used when boards 

can not be repaired anymore, without seriously harming 

its performance. In this process, boards are reskinned 

and are moved to the subscription level for individual 

surfers. The foam from old boards that still holds value is 

reused in the Repair+ process.

Within the scope of this project, only the first recovery 

strategy was developed into a working prototype. This 

prototype was evaluated with potential users, and tested 

on its requirements. The outcomes were promising, but 

the water tightness of the bottom repair needs further 

development and testing.

The final concept of Tides as a product-service system 

was also used to make an estimation of the reduction 

in waste and CO2 emissions. With an extended lifetime 

from 2-3 years to a minimum of 10 years, the system 

could reduce the amount of boards that end up as waste 

from Dutch surf schools every year by 540. Considering 

the added material of the different recovery strategies, 

this could correspond with a reduction of 45 tonnes of 

CO2 emissions per year.

Future recommendations

The estimations of the costs of the system and the 

reduced waste and CO2 emissions, are still very broad 

ones. In order to make a more specific evaluation of the 

viability of the system and its environmental impact, the 

concept should be developed further.

First of all, the prototype of the Repair patches should 

be iterated on once more, and should be tested further 

in real use scenarios. It will be interesting to see how the 

bottom patches hold over time, and whether the deck 

patches won’t be damaged when put under pressure by 

surfers.

The Repair+ and Refurbish strategies should be 

conceptualised and tested further, to improve their 

quality and to see whether their processes could be 

automated. This could drive the costs of the system 

down more, and will also help make a realistic estimation 

of the extended lifetime of the boards.

Finally, the construction design will have to be prototyped 

and tested. An important feature to evaluate is the 

ability to remove water from the core, by letting it leak 

or evaporate. This should fit in with the Repair+ period 

of the concept. More experimenting could also be 

done with alternative materials than the ones currently 

used. Something that has potential to explore more, is 

making the rails of the board in a different material than 

the core, as by far the most dings end up being on the 

rails of softtops. All these aspects could contribute to the 

potential implementation of Tides, ultimately resulting 

in lowering the environmental footprint of the surfing 

industry.

RQ 3

How can the construction design and business 

model be integrated into a system that enhances 

user experience?
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4.5 Reflection

Having concluded the results of the project within this 

report, I want to take some time to reflect. This graduation 

project has been a big learning experience for me; both 

on a personal level, as well as from a circular design 

perspective. In this reflection, I want to look back at the 

final results of the project, and at the things I learned in 

the process of getting there.

How do you design for a circular economy?

This was the big overarching question I had in my 

mind at the beginning of this project. In my eyes, most 

of the projects  and methods I’ve designed with over 

the course of my studies all had a very clear starting 

point. The human-centred design method, for example, 

always starts with the user. Who you’re designing for, 

and finding their needs and wants, are the first points of 

focus. Material-driven design starts with a material or 

technology, and then looks at the most suitable context 

to place it in. Business design starts from an economic 

perspective, and looks at how this can be used to make 

change. All design methods I knew seemed to start from 

one of these three pillars of design: people, technology or 

business.  

In designing for the circular economy, this starting point 

was a mystery to me. In my idea, all three pillars were 

equally important in a circular economy framework, and 

even go simultaneously during the design process. So 

as I didn’t really have a structure to hold onto, this project 

also consisted for a large part of navigating myself 

through a circular design process. 

The first, and maybe most important takeaway, is to 

just start somewhere. As I didn’t have a clear starting 

point, I decided to start by investigating the wants and 

needs of surf schools as a target group, and to start 

ideating different business models. Through interviews, 

this quickly made me discover a lot of things about the 

product itself too. I think there is not a specific approach 

you have to take in starting to analyse the context you’re 

designing for, but that it’s best to get the ball rolling as fast 

as possible. 

The second thing I learned is to think in circles, and 

not only for the thing you’re designing, but also in the 

process. As I mentioned, my idea was that the different 

pillars of design have to be developed simultaneously 

in a circular design framework, but this was not a very 

realistic approach. I figured that if I used really short 

design sprints, I would be able to navigate between the 

business model side and the product design side quickly. 

This turned out to work really well. It allowed me to 

quickly explore the possibilities within a certain direction, 

which I could use to get a better idea of how feasible a 

certain business model would be. 

The third learning experience was to also use prototyping 

as a tool for discovering business potential. I noticed 

how difficult it is to validate ideas in an early stage, as 

things tend to stay very theoretical from a business 

model perspective. As I started to gather feedback from 

surf schools, I started using UX prototypes as a tool for 

communicating ideas.  This was helpful, as it allowed 

me to make things tangible. It gave potential users 

something to really give feedback on, as opposed to 

keeping everything theoretical.

The fourth and final learning I want to reflect on, is 

user experience. In my eyes, this is the thing that ties 

everything together. I felt like the business model and 

the construction design were two separate paths the 

project was taking. The moment I started thinking about 

the details of the system through which the boards 

could be offered to surf schools, is when I started seeing 

everything becoming part of one story. The use of the 

Tides analogy finally also made it easier to communicate 

the concept.

Challenges of the Circular Economy

However, I also came across some challenges during 

the design process. The introduction of this report 

briefly discussed the drop in circularity, despite its rise 

in popularity. Why this is exactly is hard to tell, but I think 

I have come across some of the things that make the 

transition to a circular economy a challenge.

1

2

Start somewhere

Think in (small) circles,
also in the design process

Prototyping as a tool for discovering 
business potential

User experience as the thing that 
holds everything together

3

4



132 133

Me as a designer

At the beginning of this project, I had  quite a clear end 

goal in mind. The image of my final presentation I had 

in mind, was me standing next to a personally made 

prototype of a surfboard. My love for making things 

(and surfboards), was the reason why I got into doing 

the project. However, I quite quickly realised how this 

was a very optimistic end goal, with no real foundation 

to make an impact with. Completely focussing on 

the construction of surfboards would be trying to 

shape the project around my current capabilities as a 

designer. I realised that this wasn’t the right approach if 

I really wanted to make an impact, so I decided to do it 

differently. I decided to do it the other way around, and 

focus on the context first and then familiarise myself with 

the area of design I thought was holding the best solution.

This was quite a challenge, as it pushed me to use 

methods I wasn’t really familiar with. It pushed me to think 

about business and systems thinking a lot more than 

I was used to. Besides the fact that I think it probably 

provided the most valuable results, it also turned the 

project into a really great learning experience. I think 

I have started to profile myself as a context-driven 

designer much more than I did at the start of my Masters. 

I have started to gain interest in the idea of the reverse 

T-shaped designer, as opposed to Tim Brown’s idea 

of what designers should be (Baratta, 2017). This idea 

places the importance of context and different design 

workplaces above having one deep expertise in a certain 

design field. This has started to resonate with how I see 

design, as this project has helped me realise that making 

an impact is very context-driven, and is not just a result of 

doing what you’re good at. All of this has made me very 

curious to see in what ways I can apply this idea in my 

future profession as a designer. 

Something I came across a few times, is how difficult 

it is to make change in a market that is saturated with 

cheap products. As most softtops are made in China, it 

is almost impossible to compete with their production 

methods, and it is even more difficult to influence their 

way of producing. I think the complexity of the supply 

chain makes the influence that brands have on their 

manufacturers quite small. This might be why a Vision 

hasn’t changed their product, despite their willingness 

to take feedback from users. I think the design approach 

that this requires is a lot more focussed on really new and 

innovative value propositions.

Another thing I experienced is how easy it is to gather 

bad data. I’ve felt that potential users usually have the 

tendency to emphasise how important sustainability is 

to them, and that their decision making is mostly driven 

by this. However, in prototyping some of the business 

models, I found out that in many cases there are other 

more important drivers at play than sustainability. This 

makes it really important to think about the way you are 

communicating ideas to your target user.

These things were good learning experiences, which I 

will also remember for future projects. However, I think 

there are a lot more challenges that come with circular 

design, which I have yet to explore.
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Appendix 1 - Analysis interviews 
Interview The Hook

Appendix 1 - Analysis interviews 
Interview questions (Dutch)
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Appendix 1 - Analysis interviews 
Interview The Shore

Appendix 1 - Analysis interviews 
Interview The Hook
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Appendix 1 - Analysis interviews 
Interview Ripstar

Appendix 1 - Analysis interviews 
Interview The Shore
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Appendix 1 - Analysis interviews 
Interview Surfblend + Softdog

Appendix 1 - Analysis interviews 
Interview Ripstar
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Appendix 3 - Co-creation 
Setup

1

Goal - To validate current - and develop new value propositions 

for surf schools through a circular business model.

Intro - Explain session, and make clear that participants should be as honest and 

critical as they want to be

Part 1, Storytelling -  ake participants through three diferent foris of business 

iodels (1. classic long life model, 2. gap exploiter model, 3. access model) by telling 

thei a storys  Each story is followed by a few open questions about how they 

would envision this iodel, and what pains and gains they would associate with it.

Part 2, Prototype testing - Make participants interact with three basic prototypes, 

corresponding with the diferent iodelss  he prototypes are siiilar in user 

interface, but probe the participants to give feedback on whether they would use 

the systei by showing thei how it works in practice.

Part K, Presenting - Jntroduce participants to iy envisioned iodels

2

3

Appendix 2 - Value proposition canvas
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Appendix 3 - Co-creation 
Consent forms

Appendix 3 - Co-creation 
Consent forms
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Appendix 3 - Co-creation 
UX prototype 1 (classic long-life)

Appendix 3 - Co-creation 
Stories + intervew questions (NL)
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Appendix 3 - Co-creation 
UX prototype 2 (access)

Appendix 3 - Co-creation 
UX prototype 2 (gap exploiter)
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Appendix 5 - Repair conceptualising
Prototyping seals
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Appendix 4 - Morphological chart
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Appendix 6 - Repair+ conceptualising
Heat cutting tool + patch and film wrap prototype

Appendix 5 - Repair conceptualising
Sticker pattern design
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Appendix 8 - Waterproof seal testing
Experiment setup

Appendix 7 - Construction conceptualising
Modular tailblock prototype
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Appendix 8 - Waterproof seal testing
Results
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Appendix 8 - Waterproof seal testing
Results
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Appendix 9 - Cost price estimation
Repair+

Appendix 9 - Cost price estimation
Repair
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Appendix 9 - Cost price estimation
System

Appendix 9 - Cost price estimation
Logistics
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Appendix 10 - Repair evaluation
Consent forms

Appendix 10 - Repair evaluation
Consent forms
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Appendix 10 - Repair evaluation
Consent forms

Appendix 10 - Repair evaluation
Consent forms
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Appendix 10 - Repair evaluation
User manual bottom

1. Identify leak 2. Mark the cutting line

Mark the cutting line. You can also use a marker here, since this is 

easy to erase from the material.

3. Cut material

Grab the stanley knife and lock it with the blade 6mm exposed. 

Cut the material (around the circle) all the way to the core. 

Remove all the material that’s layered on top of the EPS.

4. Place protection pad

Take the protection pad as it is, and place it on the wound.

4. Place sealing patch

Take the thin sealing patch, and place over the protection pad. Try 

to place it centered over the pad. Also keep dry for 24 hours.

Appendix 10 - Repair evaluation
User manual deck

1. Identify leak 2. Mark the cutting line

Take the largest patch from the repair kit, and place it so that the 

wound is centered underneath it. Take a pencil and mark the 

cutting line around the patch.

3. Cut first layer

Grab the stanley knife and lock it with the blade 3mm (image for 1:1 

comparison) exposed. Cut the foam on the marked circle, keeping 

the blade at a 45 degree angle. Peel off the outer layer of foam, 
using your knife or hands.

3mm

4. Cut second layer

Take the small patch from the repair kit, and trace it on the center 

of the inner layer of foam. Cut the circle using the knife on the same 

depth (3mm deep) and peel off the second layer of foam.

4. Place protection pad

Take the protection pad as it is, and place it on the wound.

4. Place sealing patch

Peal off the sticker cover and place the foam sealing patch in the 

opening. Press firmly around the edges of the patch, making sure  

it adheres well to the foam underneath. The patch should be kept 

dry for 24 hours, after which it is completely water resistant again.
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Appendix 11 - Surf schools in the Netherlands
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