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Abstract
Habitats are essential for all living organisms. As human habitats increase through urbanisation, other
spaces are being underutilised and/or destroyed, resulting in a lack of habitats placing local non-human
species at risk. The research question “How might we develop urban spaces with the help of Football to
mutually benefit multiple natural species?” was used throughout this project, following a quantitative
experimental research methodology alongside the Design for Conservation Methodology. Through New
Zealand's love for sport and my own personal interests, Grass to Growth uses specially designed seed-
planting studs to transform under-utilised green urban spaces into habitats for local at-risk species
alongside a curated casebook highlighting sustainable  improvements for local football clubs.  

Keywords: Habitat(s), Urban, Sport, At-risk, Species, Football.

This report is structured within 5 sections for each phase of the Design for Conservation (D4C)
methodology. This report is not in linear order for how this project progressed, as the phases in the
D4C methodology are supposed to intertwine with each other.



Positionality &
Acknowledgements
I have to understand that I come from a position of
privilege, both from where I grew up as well as the social
benefits I get from being a cis-gendered white male. I
have to be aware of the bias I may hold due to my
upbringing and social status. I need to understand that
due to my advantaged societal position, there will be
stigmas held around my opinions. I also need to ensure
that I'm aware of the advantages I've had throughout my
life due to my privilege, and be thankful for the
opportunities I've had, while also working towards
ensuring that these opportunities become equitable. I
want to include my passions for sport in my work
whenever I can, and foster my own creativity as well as
collaborate and grow alongside the creativity of others.

Tangata Whenua and upholding Te Tiriti O Waitangi -
The local Iwi of Tāmaki Makaurau are the people of the
land. Thus, as a proud Tangata Tiritiri, my research will
consider and respect the Tangata Whenua through the
three P's: Partnership, Participation, and Protection. If
any disputed land or potential issues around introducing
certain species arise, appropriate communication
between myself and Iwi will take place to ensure that no
part of my research affects Te Tiriti O Waitangi or Iwi
relations. Furthermore, as mentioned in my values, I will
become an environmental guardian through design
approaches that ensure the preservation of our future.
This will be achieved by crafting designs that facilitate
enduring, positive transformations, guided by empathy,
and a harmonious equilibrium between economic
advancement, environmental preservation, and societal
welfare.





Background

as an example, the Auckland green gecko is "Listed in the most recent threat classification as 'At Risk - Declining', due to
land development/clearance of habitat" (NZ Herpetological society, 2021). These geckos are primarily arboreal (tree-
dwelling), although are also found quite low to the ground in prostrate (ground-hugging) vegetation. Both of which can
easily be implemented/combined in auckland's green spaces.

Some of Auckland's most prehistoric and important inhabitants are becoming endangered due to a serious lack of habitats.
Habitat loss affects all species in an area, not just one type. The loss of habitat, and subsequent loss of resources, food and
shelter, is a significant threat to urban biodiversity. 

Tāmaki Makaurau's green spaces could be utilized to provide mutually beneficial spaces for multiple of it's inhabitants.
through the use of football, we can create new habitats, as well as improve pre-existing ones - here's how I think we could
do this.

The Problem:
Urbanisation resulting in Habitat
Destruction.



Background

How might we develop urban
spaces with the help of Football
to mutually benefit multiple
natural species?



Background



Design
Process

The Grass to Growth capstone project utilised the Design for
Conservation (D4C) Design Methodology developed by Gabriela Baron.
The D4C framework emphasises that humans are just one species in a
complex ecosystem, and our success and well-being depend on
maintaining balance within that ecosystem. This approach is well-suited
to the sustainability stream brief, as it focuses on sustainability,
environmental connection, and positionality. Additionally, the D4C
process provides an open and user-friendly toolkit with templates for
visually displaying thought processes throughout the project’s journey.
The D4C process is described as an iterative process consisting of 5 core
stages that can overlap and change in order. The Grass to Growth design
process began with the understand phase, followed by the propose and
validate phase, plan for impact, and deploy sustainably, while revisiting
the (re)connect phase multiple times as the project progressed.



(Re)
Connect

Through the cultivation of Empathy, the
(Re)Connect phase facilitates the development of
essential perspectives for authentic, dedicated,
innovative, and flexible problem-solving by re-
establishing individuals' connections to themselves,
their community, and their environment (D4C 2021).
This phase of the D4C methodology was constantly
revisited throughout this project's development to
ensure that the project remained grounded and
connected to its stakeholders and beneficiaries. This
was achieved through the D4C Mindset cards, the
Reconnection Ritual Canvas, and Lesley-Ann Noel’s
Positionality Wheel (Lesley-Ann Noel, 2019).



KAWA / VALUES

Cyclic - The design process is always a cycle.
There's always opportunities to innovate 
and iterate no mater how early or late into 
the process you are. However, phases of 
rest need to be considered also, and change 
for the sake of change is a risk that needs to 
be considered. 

Positive - I need to stay positive with the work I 
create and trust the process and journey that my 
project is on. I should approach the inevitable 
challenges of this project with a growth mindset 
and see all of them as an opportunity to learn and 
improve. My project is practically a love child 
between myself and football, and encapsulates my 
passions.

Relative - I need to be open to challenging
my own assumptions and stepping back 
from things I think I know. Being open to 
new perspectives from multiple species 
will allow me to learn and grow as a 
designer, and allow my work to benefit a 
greater audience.

Honest  - For this assignment I need to 
ensure that I'm both honest with 
myself and my expectations for what I 
can feasibly create and deliver. Honesty 
is also important between myself and 
my classmates, so we can openly help 
each other with honest feedback.

Balanced - Ensure that my interests are balanced with 
the brief and that my personal values work coherently 
with the values of the sustainability stream. Look to 
create an environmental balance between multiple 
natural species. Ensure that a healthy life balance is 
maintained.

Systemic  - Understanding that my project is systemic 
and that parts of it can easily change and shift is crucial 
to keeping a positive and healthy relationship with my 
work balance. Knowing that things will go wrong, but
will  eventually come right again is important, especially 
when following a design process.

Humble - Positionality is crucial to ensure that my project
stays humble with it's scope and approach. Focusing on 
the way things work already, and building from them 
rather than trying to create something entirely new. I 
need to be aware of my own self bias, and approach my 
work with a want to grow and learn. I need to be aware of 
the intended and unintended consequences of my work. 



KAWA / VALUES

Self-Awareness

Meaningful Passion

Sustainable

Innovative 
In my role as a designer, it is of utmost 
importance for me to infuse a sense of self-
awareness into my approach. Self-awareness 
encompasses grasping and acknowledging my 
personal standpoint and inclinations. I need
to   remain conscious of the principles of 
collaboration and delve into the origins of my 
choices. Deliberating on the potential effects 
of my decisions on others and striving to 
establish a positive precedent for those in my 
vicinity are indispensable components.

I want to craft designs that hold significance 
and resonate with my designer's ethos, all 
the while forging connections and fostering 
involvement with both our team and 
stakeholders. Through my design endeavors, 
I seek to enhance my comprehension of the 
world and establish a bond with something 
greater than my individual self.

I believe that embracing passion through 
design fuels creation that evolves projects to
a  higher level. I will use my passions to allow
a  deeper connection to the design work I do, 
and empower my work through my interests, 
desires, and drive.

I will become an environmental guardian 
through design approaches that ensure the 
preservation of our future. This will be 
achieved by crafting designs that facilitate 
enduring, positive transformations, guided
by   empathy, and a harmonious equilibrium 
between economic advancement, 
environmental preservation, and societal 
welfare.

I am committed to embracing audacity and a 
willingness to venture beyond conventional 
boundaries, undeterred by obstacles or 
opposition. Fueled by my inquisitiveness, I will 
persistently seek knowledge about our 
surroundings and shape designs that nurture 
constructive evolution and advancement. My 
approaches to both ideation and
collaboration   remain adaptable, as I am
receptive to novel   methodologies that
cultivate internal  development.

My personal Kawa (reworked from my des300 teams values - Stephanie Townend, Clara Schroeder, Selena Wu, Skylir Chang)



Work part-time,
Student Loan

21

High school diploma
2.5 years of tertiary
education

Middle class

Middle class

Taranaki

White, British

No kids

Single

Cisgender Male

Able-bodied

English. Raised in
an english speaking 
household



Football community

 enjoying a football pitch

Palace Community

Being on the grass

At Selhurst

Playing on a 
hockey turf

Playing Football
Hockey Community

Playing Hockey

At the beach

With friends
Up the mountain
Out on the water
Hiking

Going to the beach

Climbing the
Mountain

Swimming in the 
ocean

Adventures
in the local 
bush

The joys of football connect me to people and places  all over
the globe. Living for the highs and lows that the  game creates,
building lifetime friendships and bonds,  and being a part of a
community that connects me to  people I've never met before,
simply through a shared  love for the beautiful game.

Exercise, connection through place, fun,
physical, mental, and social benefits, comfort.

Playing hockey has taken me all over the country and 
the globe since I started at the age of 5. It's brought me   life
long friends as well as taught me extremely valuable   lessons.
My school hockey team was practically a 
second family, our coach was fantastic and taught me  not just
how to be a good player, but how to be a good  man.
Family, Love, Bonds, Learnings, Exercise, fun,
comfort with my people.

Exploring nature with my friends is something that  brings me
utmost joy. Appreciating and respecting 
the taiao while being able to enjoy it's many gifts is 
my favorite form of therapy and bonding. Sharing its  gifts with
my friends through the ocean, the maunga,  the bush and all
that's in-between is a blessing.

nature, therapy, ocean, swimming, love, bonds, 
respect, protect.



Understand
The Understand Phase facilitates research and
learning, focusing on developing a deep
understanding of the problem being addressed by
the groups affected and allowing said groups to
primarily impact solutions. Comprehending
environmental challenges necessitates adopting a
system thinking approach, embracing uncertainty,
and re-establishing connections with the origins. To
conduct impartial research, we must shed our
preconceived notions and recognise that those
closest to the land, the species, and the issue can
also be the experts (D4C 2021).



seed planting studs and  by
playing a match 

players would plant 
different seeds over the 
field, could be used for 

replanting over 
preseason or on areas 
not normally used for 

football to create 
individualized 

exhibitions?
Create recycled insoles 
or laces or something 

that hasn't been 
innovated in ages?

Using  materials that
either  remove harmful

items from the
environment or 

materials that break 
down to improve the 

envrionment for wildlife

Insoles that when
broken  can be planted

in the  garden and grow 
something or give extra 

nutrition to soil? - 
Nike created insoles 

from castor beans

Seed- Planting studs - 
could work with a 

similar mechanic to a 
ball point pen or 
cologne bottle?

Nutrient deposit studs  -
could work with a 

similar mechanic to a 
ball point pen or 
cologne bottle?

Recyled materials to 
create goalposts / 

nets / balls / boots? 
incorporates urban 
spaces through the 
pitches as well as 

benefiting 
relationships through 

recycling.

Exhibition field 
designed with tree 
goals, natural lines 
created from native 

flowers etc.

Look into pesticides 
and such used 

currently to maintain 
fields, what could be 
planted around fields 

to better benefit 
chosen wildife etc.

Design the 'ideal' 
football facility for  NZ
endangered species 

(green gecko and 
copper skink + others 

maybe)

Brain
storm



List of plantlife I worked with for this project.

Manuka -  When Manuka grows it creates shrub-like trees
that flower beautifully. These trees offer cover  and shade
that benefits lizards like the Auckland Green Gecko, while
also providing nectar and pollen for Auckland's bees to feed
from.

Clovers - White clovers are loved by bees and extremely
easy to grow, commonly grown on lawns that are left
untreated. They require minimal maintenance and provide
dense cover that also benefit Auckland's lizards.
Furthermore, annual clovers are able to self-pollinate and
reseed, allowing further growth after initial seeding. Both
are relatively drought resistant, with the natural rain cycle
being more than enough for them to grow.

Wildflowers & Pollen Mix - Wildflowers also grow on their
own, are drought resistant, provide good diversity, and
don't need any form of fertiliser, manure or compost. They
again attract bees and also some moths and flies, providing
food for both lizards and bees.

Leptospermum scoparium. (2023, September 13). In Wikipedia.
https://en.wikipedia.org/wiki/Leptospermum_scoparium

Auckland Council. (2020, January). Auckland Domain Comes Alive with
Wildflowers. OurAuckland.
https://ourauckland.aucklandcouncil.govt.nz/news/2020/01/auckland-
domain-comes-alive-with-wildflowers/

Honey Traveler. (n.d.). Clover Honey. Honey Traveler.
https://www.honeytraveler.com/single-flower-honey/clover-honey/

Utilising
Empty 
Space



Foot mechanics with running and football

"The ankle is in about 10° of dorsiflexion when the heel
strikes,   and then dorsiflexes rapidly to 25° of dorsiflexion."
(Biomechanics of running 

Novacheck TF; The Biomechanics of running; Gait and
Posture 7; 1998; 77-95
Mann RA: Biomechanics of running. In D' Ambrosia, RD and
Drez D: Prevention and treatment of running injuries, ed 2.
Slack, New Jersey, 1989

"When you run, your foot naturally rotates inward to help
absorb impact as you hit the   ground." (Smiths sport shoes,
2022) Called pronation. On average, the foot rotates 15 degrees
during push off while   running, with the toes twisting inwards
and the heel twisting outwards. Furthermore,   players twist
and pivot frequently in football. 

From personal playing experience, a game of football involves
a lot of pivoting, quick  changes of direction, rotation, planting
of the feet, and running. All of these mechanics  utilise the stud
plate of a football boot, as well as the studs themselves to offer
traction,   maneuverability, bite for acceleration and
deceleration, and stability.

Heat map of common
pressure points for the 
average foot - justifies the
placement of   football studs
and the areas that I will be 
focusing on with my project.
The red areas   represent the
areas utilised most with the 
highest pressure / use, and
also represent   where the
majority of studs are placed
on a  pair of football boots.

The screw in stud locations
that I am working with for my
assignment are all located in
the highest   wear areas (the
heel and forefoot). Meaning
that   these areas are
guaranteed to see wear when 
used, providing proof of
concept for creating 
movement based or durability
based products for   these
select areas. 

Biomechanics

Tekscan. (2016). Pressure Offloading & Foot Function.
Retrieved from https://www.tekscan.com/products-

solutions/pressure-offloading-foot-function
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Plan A: My most ambitious and hopefully successful plan is to create an event using an area of green urban space not normally used for sport.
The event would focus on creating a more sustainable football world, while also showcasing a way that football could transform urban spaces
into habitats for local wildlife and plantlife. This would be achieved through the creation of seed planting studs, as well as a seed dropping
football and an information booklet. By utilizing this urban space I could have almost an art piece installed from the seeds planted throughout
the game. This would create a 1 of 1 layout of stuff growing that showcased the exhibition game that took place there, this would be represented
through a scaled pitch mock-up, as well as a pitch mock-up for how clubs could have their pitches in the future. the seed packs used in the studs
could be chosen to specifically benefit the local wildlife of the urban areas used. The event could also showcase to clubs that are involved how
they could have a more positive impact on the environment, i.e. through fertilizers, plantlife around fields, paints used, water used, etc. This
could be done through the information booklet mentioned earlier. This plan places a heavy reliance on the availability of materials and
workspace, which ideally I will be able to use and access.

Final Deliverables - Functioning Seed studs, ball, 2 pitch mock-ups, information booklet

Plan B: Plan B is less ambitious than plan A, but sticks to the same core deliverables. I would still look to create an event with functioning seed
studs, as well as a pitch mock-up and information booklet. However the seed ball would be dropped to make it more easily achieved than plan A.
I think that the pitch mock-up and information booklet are crucial parts of this assignment, as they allow me to demonstrate my project visually,
as well as propose my projects narrative with evidence from the booklet. Plan B, while still focusing on creating an event, would place a greater
importance on functional final deliverables than the event. Creating a conceptual event is another ambitious step in scope, thus being a greater
part of Plan A than Plan B. This plan still relies on the availability of materials and workspace, however by removing one of the physical final
deliverables, less materials will be needed.

Final Deliverables - Functioning Seed studs,  urban space mock-ups, information booklet

Plan C: Plan C is the most achievable plan / scope for my capstone project. There is less focus on creating a functional product and more on
presenting and validating my idea. With this, there would be a greater focus on developing the information booklet, while also creating a less
ambitious stud prototype. With a focus on the booklet, research would be an even more crucial tool, as my idea would have to be conveyed
without a functioning product, instead with a detailed concept. Plan C places more of a reliance on my computer work and deliverables that can
be created with less reliance on materials.

Final Deliverables - Stud prototypes, information booklet

Project Scope



Propose &
Validate

The Propose and Validate phase draws inspiration from natural
systems and represents a time-tested method for addressing
challenges. By blending ancient wisdom with cutting-edge
technologies, there’s the potential to generate remarkably inventive
and durable concepts. In the Propose and Validate phase, rapid and
rudimentary prototyping is crucial. It can be achieved by embracing
early testing, learning from initial setbacks, iterative development,
and enhancing the clarity of initial concepts. (D4C 2021)

Throughout this project, I developed 2 separate stud prototypes - one
mechanical and one  organic.
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Through creating studs that can house and plant seeds, an area of green urban space not normally used for
sport (i.e. local reserves and parks) could have an environmental art piece installed from the seeds planted
throughout the game. This Would create a 1 of 1 ecosystem that showcased the exhibition game that took
place there. The Seed packs used would be chosen to specifically benefit the wildlife of the urban areas
used. the events would raise awareness for greener football by using the sport to benefit multiple natural
species, and also showcasing to clubs that are involved how they could improve their set-ups, i.e. fertilizers,
plantlife around fields, paints used, water used, etc through a casebook detailing how this can be achieved. 

A N  E V E N T  T H A T  U S E S
F O O T B A L L  T O  C R E A T E
W I L D L I F E  H A B I T A T S .



Urban space and Experience 
concept images

AI concept images for the use of urban space  and
the experience of my event created using  the

prompts "people watching a soccer game in  an
open park", "old football field now growing 

flowers and bushes" "soccer player running with 
a trail of flowers on the pitch behind him", and 
"soccer player playing on grass full of flowers 

and trees".

These were generated to both show how the 
event could look utilising urban green spaces for 

football, while also showing my metaphorical 
vison with the players creating these flowery 

habitats. (The game wouldn't actually happen 
with the flowers there)



Football boot and stud 
concept images

Ai generated concept images using prompts 
"soccer cleat studs planting flowers and trees 

for bees and lizards", "Football boot surrounded 
by wildflowers, bees, and lizards", "Football stud 
planting seeds in the ground", and "Soccer cleat 

planting trees and flowers for wildlife".

These images capture the mood of what I want 
to create well, however the AI software 

struggled with understanding what my idea 
meant with the prompts, and didn't do much 

with the studs on the bottom of each boot. The 
image in the bottom right showcases the idea in 

the best way, as the studs are shown well and 
the environment which they are planting in is 

the most realistic for my vision.



Utilising Surrounding Pitch 
Space concept images

Ai generated concept images using prompts 
"soccer field surrounded by plantlife and 

wildlife", "people watching a soccer game in a 
meadow of flowers", "soccer game surrounded 

by wildflowers and trees".

These images were created to convey how 
pitches could better utilise their surrounding 

spaces, and how the viewing experience could 
be. This is useful to demonstrate my vision to 

clubs and stakeholders.





Size of seeds
Max area per ryegrass seed (ryegrass used
as it is the most commonly used grass for
football  pitches, and was the only
common seed with  size measurements
available)

can fit around 30 seeds into
the volume of the stud

This however leaves no room for
mechanics and reinforcement

Angled-tooth cam

Notches that lock and slide

Volume of singular stud

Dismantled 2 pieces of stud
(Aluminum core and plastic  shell). The
core will be what I'll  be mostly focusing
on, while the  shell will be hollowed out
slightly  to allow room for seeds and 
mechanics.

SeedSculpt Stud Prototyping

Prototype 1 (conical pen mechanics)

When the top of the pen is pressed, this
piece rotates, locking the pen in place.
When it is pressed again, it  rotates
again to allow the pen to slide back up.



SeedSculpt Stud Prototyping

If we change the shape   of the stud to a
cylinder   then we triple the   volume, thus
allowing   more room for   mechanics and
seeds.

However with a cylinder, there is a loss of
direction for the seeds to exit  the stud. 

amount of rye seeds that would 
fit in cylinder volume

Creating a stud like the head of a cologne
bottle would allow for this cylindrical 
shape and increased volume for 
mechanics and seed storage will also 
presenting the possibility for pressurized 
release of the seeds.

Could instead deposit nutrients into
the soil? improved soil quality means
the pitches will  grow better. Plantlife
around the pitches  would also benefit
which in-turn would  improve
livelihood of local wildlife.

"Grass needs 16 key nutrients to grow, but for fertilization purposes, the most important  three
are nitrogen, phosphorus, and potassium. These are the nutrients your grass  probably doesn’t
have enough of, and these are the three that will help your grass grow   thicker, faster, and
stronger."

"Why are nitrogen, phosphorus, and potassium so important?
Their effects can be remembered with the phrase “up, down, and all around.” Nitrogen 
helps grass grow up, phosphorus helps roots grow down, and potassium increases the all- 
around health of the grass, like disease resistance."

Prototype 2 (Cylinder Cologne mechanics)

Initial Sketches



Look into twisting motion or
running motion to release seeds 
instead of pressure? twist and 
release leaves more room and is  a
simpler system.

A funnel like system similar to a pepper mill
(minus the grinding aspect) could work well. Using  gravity
and an angled interior, the seeds could be  directed out of the
stud without excessive need for  springs, and could be
released when the stud is  twisted.

With this, it seems that making the stud
slightly angled (conical) would still allow a
lot of volume while   also providing direction
for the seeds. With a twisting   motion like
this, minus the grinding aspect, the seeds 
could be picked up by the twister in the
middle and   taken out of the stud and into
the ground.

When you run, your foot naturally rotates inward to help absorb  impact as you hit the
ground, called pronation (Smiths Sports). On  average, the foot rotates 10 degrees
during a gait cycle while  running, with the toes twisting inwards and the heel twisting 
outwards. Furthermore, players twist and pivot frequently in  football. With this
however, I need to make sure that the twisting  mechanic of the studs is successful in
either direction - or locks in  one direction and only carries seeds down when twisted the
right  way.

Prototype 3 (Twist mechanics)

SeedSculpt Stud Prototyping



3D Model 1

The top of the stud and the thread are still under  development, I
haven't yet figured out a way in  which the top of the stop will
attach to the rest of  the shell while being removable to refill the
studs  and still allowing for the spiral to rotate. At the  moment I'm
thinking about threading the outside  of the stud shell and
attaching the top that way.

Spiral Seed carrier - Inspired by the mechanics of a
pepper grinder, this spiral piece is the core of the
stud, and positions itself slightly protruding  from the
end of the stud. This ensures that the spiral can be in
contact with the  ground, and thus use the ground to
twist. By twisting, seeds should position  themselves
within the shelves of the spiral, and as the spiral
twists in the  ground, these seeds will move down the
spiral and eventually out of the stud  and into the
ground.

Initially built with a circular base, I realized that the seeds
wouldn't be able to be replaced after the core of the stud
empties, so by changing to a cross-shaped base, it still 
keeps the rotational ability to spin while supported, but also
offers gaps for the stud to be  refilled.

Within the stud shell, there is a small lip around the edge that sits
2.5mm in from either side of the 15mm shell diameter. this lip
supports the spiral and ensures that it can rotate within the   stud
system without falling out or moving too much.

Stud Shell



Oliver (Sustainability stream)

A more structurally sound spiral design, and maybe use scale to create
a larger  3D model to show that your idea will work.

Liked the idea that the studs will sow the seeds into the ground. and
thinks the  shell is designed well and will print easily. Also liked that the
studs are universal  (will work on most / all boots)

Rotation while playing, as well as the size and measurements for studs
and the difference in soleplates on different boots.

Mentioned how thin the spiral is, that it will break straight away if 3D
printed, and  will have a lot of pressure on it in future iterations. Also
mentioned the potential  for mud to clog the spiral.

I will

I will

Spiral Design

The risk of mud clogging

Research into other mechanics that could work. Re-working the spiral to be thicker /
stronger / more  supported.

Consider how this could affect the function of the stud, as well as ways this could be
avoided / utilised.



After dismantling a salt grinder, the 
mechanics are practically the same as the
ones   presented in the youtube 3D model
animation.  With this in mind, I'm considering
changing the   angle and depth of the spirals
that are present on   my 3D model to
something more similar to this   precedent,
which features much more  aggressively
angled groves that might produce   more
efficient results.

3D Model 2

1 2

Twisted Seed carrier -  Inspired by the mechanics of a salt
grinder, this twisted piece is the core of the stud, and positions
itself slightly  protruding from the end of the stud. This ensures
that the twist can  be in contact with the ground, and thus use
the ground to rotate. By   twisting, seeds should catch within
the twists, and as it rotates in  the ground, these seeds will
travel down the twist and eventually  out of the stud and into
the ground. 1

Stud shell

Bottom view of stud

I experimented with shapes and depth of the twists ridges and came to two final
designs. 1  was the first final design, it has 8 ridges, but they are much shallower. This
provides more  surface for the seeds to be guided with, however provides a much
smaller clearance at the  bottom of the stud for the seeds to go through. Design 2
features 6 deeper ridges, providing a much greater clearance at the bottom of the
stud for the seeds to pass through.  At the moment, both have their ridges at a 22.5
degree angle, this will potentially be  increased after physical testing.

Assembled

2

Top view of stud

SeedSculpt Stud Prototyping



Top view of stud

Preparing for
printing

Looking into how a thread could be attached
to the top of the stud, I'm thinking of
threading the outside of the stud shell to
create an  attachment point. 

This area could be threaded to allow
attachment of the upper part of the stud.

I doubled the width of the support frame of the
twist mechanic so it  is stronger when 3D
printed.

Materials used and Ultimaker set-up

Hexagonal shape
used due   to the
nature of most
stud  keys

SeedSculpt Stud Prototyping
3D Model 3



3D printed prototype photos

Testing

the mechanical twist-stud concept was scaled up three times and 3D printed
in  the FabLab. I scaled the mechanical model up because it allowed me to
better   see any flaws in my design, as well as reduced the risk of structural
instability  from 3D printing something so small. The 3D model was created
using white   PLA and breakaway through a .8 nozel with a triangular print
pattern. These   settings were chosen due to the increased printing speed
and availability of  material. The .8 nozel allows more material to be applied,
thus decreasing the  printing time, while also increasing the strength of the
print. The triangular print pattern was chosen for the same reasons. These
settings were then  applied in a program called Cura and were transferred to
the UltiMaker printers in the FabLab through a .3mf file. Cura was a fantastic
tool for this, it   provides a view of what your print will look like within the
printer, how each  layer will be printed, what materials will be used, etc.

After testing, my 3D model definitely needs further iteration.
Although the testing proved  that my idea works, the gaps at
the bottom of the stud are too big, and the angles of the 
groves aren't dramatic enough to restrict the flow of material
through the stud. The twisting   mechanic worked to carry
material that was embedded into its groves, but the majority
of   material fell straight through the stud due to the gaps
between the twist mechanic and the   stud. Creating more
dramatic angles for my twist mechanic, similar to the 3D
model of my   first prototype, could reduce the space for
material to fall through.



SeedSculpt Stud Prototyping
3D Model 4

Modified Spiral Mechanic

Spiral sits flush and seals off the
bottom of the   stud to fix the
leaking seed issue of the
previous  model.

The big change from 3D model 3 to model 4 comes from the new spiral
twist piece. After   testing the 3D printed prototype of model 3, I found
that the twist piece I had designed   wasn't fitted enough for the shell,
and allowed the seeds within the shell to fall out too 
easily. Along with this, it didn't print especially accurately due to the
complex shape of the   piece, resulting in a few holes on the edges. In
order to fix this, I looked back at my earlier models, and how these
addressed the issues stated earlier. With this, I found that by going  back
to a spiral pattern the opening at the bottom of the model is closed off a
lot more   efficiently, allowing the seeds to better stay in the shell. In
order to counter the issues I  found with a spiral mechanic in model 1, I
thickened the central support beam as well as the  ridges for the spiral
itself to ensure that the model is strong enough for printing and testing.

Edited Screw-Top

Edited Shell

The new outer shell design for model 4 is all about little touch
ups. After testing model 3, I  found that the tip of the stud was
quite weak, and that the threads didn't have enough 
tolerance to slide easily through the screw-top. With this in
mind, I added reinforcement to   the end point of the stud to
thicken and strengthen it, and narrowed up the thread 
thickness as well as made them slightly shorter to hopefully
allow a more smooth screw- in  transition with the screw-top.

After 3D printing the previous 3D model, I found that the
thread I had designed was too  tight for the screw mechanics
to function properly. In order to improve this, I widened the 
the gaps within the screw-top to accommodate the thread
better, as well as expanding the  space at the entrance of the
screw-top to allow the thread to fit better and screw in
easier.



3D Aluminum Renders of Model 4
Aluminum used as it is a relatively cheap, light, and durable metal. Predominantly used with  pre-existing football studs already.



SeedSculpt Stud Prototyping

3D Model 4

Testing of Model 4 prototype

3D print of Model 4

3D model 4 was tested using a 25 seed mix to ensure that a
plethora of seed sizes and  shapes work with my model. Some
of these seeds were a tight fit however, so may have to   be
excluded when the model is scaled to its normal size, rather
than the 1.5x scale used for   this 3D print. The videos above
show the testing process of model 4, starting with a shake 
test to see if the seeds stay in the stud (which they do). This is
then followed by two twist  test from different angles to show
the seeds slowly working their way out of the stud shell 
through the use of the spiral mechanic. Overall I'm very
happy with how this came out, and  the proof of concept is all
there. Model 4 works as intended. Minor tweaks are needed
still   with the thread but other than that I think that this
prototype is a functioning and feasible  model.

Prints with
supports

Assembled print

Prints after removing
supports

Assembled print

3D model 4 was printed at a 1.5x scale rather than the 3x scale used
in the previous print.  This was done for three reasons, firstly to test if
the parts would be strong enough at a   much smaller size, secondly
to decrease the printing time, and thirdly to reduce the   materials
used. The model assembles well, although the fit is still quite tight, so
the  threaded part of the model will still need further refinement, the
spiral piece fits much   closer to the core, reducing the gap issues
around the tip of the previous model.

Assembled print



SeedSculpt Stud Prototyping

3D model 5 has been reworked due to the struggles I've been having
with threading my  design. Initially, threading was the only way I thought
the top part of the stud shell could   work, as I needed to be able to
remove the top part of the stud to both assemble it as well  as refill the
shell with seeds. However after struggling with creating functional 3D
modelled   threads, I realised that by creating a tight fitting system and
creating open areas on top of   the shell both of these needs can be
addressed without the need for threads. 

The spiral mechanic remains mostly unchanged as well, as the spiral piece
functioned  exactly as I had hoped for model 4. With this however, I thought
it would be interesting to  see if the spiral would function just as well with
only 2 directional support rather than 4,  thus removing the cross support.
This was removed for 2 reasons. Firstly, to increase the  area available for
refilling the stud, increasing the efficiency of the refilling process, and 
secondly to save on materials.

The shell for model 5 remains mostly unchanged from
model 4, with the same size, shape,   and internal
reinforcements and features. The only difference
coming with the removal of   the threaded outer shell,
instead using a tight push fit and potentially glue in
order to put all  of the models pieces together.

The major changes to model 5 come with the newly
designed stud cap. Moving away from a   screw top and
instead focusing on a tightly fitting cap to close off the
model. With this, there   have also been cut outs
incorporated to ensure that the stud can be refilled
without the   need of removing the lower shell, thus
streamlining the refilling process further and  removing
the need for threads, reducing the risk of damage or
accidental loss of the lower  portion of the stud. Once the
stud is assembled, glue can be used if needed to ensure
that   the cap and shell aren't separated, although from
previous tests I feel that the tightness of  the print should
be enough.

3D model 5



3D Aluminum Renders of Model 5
Aluminum used as it is a relatively cheap, light, and durable metal. Predominantly used with  pre-existing football studs already.



SeedSculpt Stud Prototyping

3D model 5

3D print of Model 5

Stud filled with seeds Stud attached to boot

After testing, model 5 worked very very well. The entire model could be assembled and refilled without needing to be taken  apart!
The spiral mechanic worked as it did with the previous model, and being printed at scale worked and had enough strength to be
tested with seeds. The stud measures up the  same size as a 15mm stud as shown in the above photos. The only issues arouse with
the size of the top thread piece and the inaccuracies of 3D printing, as the indent inside the stud shell was too detailed to be
printed  accurately, resulting in the spiral model sitting slightly higher in the shell than it should've,   while also wobbling around
slightly when testing due to it being loose. This resulted in a final few iterations for model 6.

Scale model compared to normal studs



SeedSculpt Stud Prototyping

3D model 6

Not a lot changed with model 6, the spiral mechanic is the
same as model 4, and the cap /   top is the same as model 5
except the thread piece is slightly longer and wider to better
fit   into a boot. The only other change came with the shell
itself.

The spiral mechanic reverted back to the same as model 4.
This was done as when printed  to scale there is a lot of stress
on the rectangle piece and I believe it would be best to revert 
back to a stronger, more supportive shape.

After testing model 5, the lip of the stud shell for the spiral piece isn't deep
enough for the  intolerance / inaccuracy of a 3D printer, so for the next model I
exaggerated the depth of   this inner lip slightly to ensure that the spiral model
can sit within the shell and the entire   model can be assembled tightly. Along
with this, I reverted the support piece of the spiral  mechanic back to a cross, as
when printed to scale there is a lot of stress on the rectangle  piece and I believe
it would be best to revert back to a stronger, more supportive shape.

In terms of what was done with the shell, the shape was kept the same
as   model 5, but the inner lip support was lowered in order to combat
the issues  presented with the shell of model 5. This will hopefully allow
the spiral   mechanic to sit flusher with the shell and ensure that the
entire system can  close effectively.

The top piece / the cap of the stud
remains mostly unchanged due  to its
success with model 5, however a
small tweak has been done   to the
thread on top of the cap to try and
make for a tighter and  more effective
fit when screwed into a football boot.



SeedSculpt Stud Prototyping

After printing and testing 3D model 6, the slightly deeper shelf in the shell allows the spiral piece to fit  flusher
and spin with less resistance. Along with this, the resized thread on top of the stud fits perfectly  with a pair of
football boots, and holds enough tension to be screwed in and out of the boot.  Unfortunately, the spiral piece
for Model 6 broke due to a printing error, so the spiral from model 5 was used for testing. A new spiral piece
will be printed soon to complete model 6. Luckily, the spiral  piece is relatively unchanged for model 6, and the
main innovation for this model was the thread, which worked as intended.

3D Print of Model 6



Oliver (Sustainability stream)

there is still a risk for mud to clog, although it is much less
than the first prototype.

The functionality of a salt grinder, as well as more about what
sort of seeds will fit within the studs.

Maybe to remove the stress on the small mechanics inside the
stud, could look into creating something that fits over the stud, like
a degrading cap from a sugar-water  solution? Or something that
uses the studs to hold something onto the soleplate?  Similar to
the plantsoles idea you presented but on the outside of the shoe
rather  than the inside?

Kept the core idea strong, as well as actually strengthening the
core of the stud. Liked that it'll be stronger when printed, as
well as will print a lot easier, as well as less risk of mud 
clogging.

I will

Look into other prototypes for stud - like the cap idea?

Research into a separate field - mold making? Also how these caps would
stay together but   also slowly break down over a game? Still using the
stud concept but changing the focus.



SeedShell Stud Prototyping
After discussion with Oliver and the FabLab tecs,
there is the potential to go away  from creating a
mechanical model, and instead create a
degrading shell to cap over   pre-existing studs.
Using similar concepts to the seed bombs, these
shells could be   created to break down over the
game, removing the stress on the mechanics of
the  stud while also reducing potential waste.

Ingredients
and mixing Oven settings

Dismantled 2 pieces of stud (Aluminum
core and plastic   shell).  The core piece
could be   used to attach the shell? or
leave  space for an attachment piece?  Or
the shell could be replaced  and just have
the core left at the  end?

Kneading Setting the shape

In order to create the seed mixture
for the shell, Ill be researching into 
seed bombs and other precedents
where natural materials are used to 
create semi-solid objects.

Attempting to create molds without silicone
Mixing 2 parts flour with 1 part salt and water (for my first attempt I mixed 15mg of  flour with 7.5mg of salt and 7.5ml of water) creates a dough
substance that once  kneaded for a few minutes becomes fairly solid. I then imprinted the stud shell and  core into the dough, before baking it
for 30 minutes to solidify the mold. Once baked,   the mold was solid and will hopefully be functional with my seed mix. Avoiding silicone is
important for my assignment, "as  Silicone isn't the most  environmentally friendly material on the market. Producing silicone uses 
hydrocarbons derived from petroleum, which isn't sustainable. It's difficult to recycle,  and most facilities won't accept it." Whereas creating a
mold from flour water and salt is something that could be eaten by birds or wildlife when the molds durability  goes.

AI Mock-up

Finished moldBaking mold



SeedShell Stud Prototyping
Materials

Filling the mold

Using 100% organic green waste compost, Jovi air-dry white
clay, Manuka Tea Tree   Mcgregor seeds, Yates Bee Pasture
Pollen & Nectar seed mix, my salt dough mold,   aluminum
cores, and a multitool.

I then used a flat small tool from the
multitool to compact parts of   the mixture
into the mold. My mold had a solid hold on
the  aluminum cores at the bottom, allowing
me to stuff in the mixture   around the core
and ensure that the mix is nice and compact
in  order for the clay to do its thing and hold
solid. Once I was satisfied   that no more
mixture could fit in the mold, I flattened
down the top   of the mold as much as
possible and removed any excess mixture 
for later use.

Creating seed-bomb stud shells 

Mixing materials

Once I was confident that the mixture was packed in and
solid, I used pliers to remove the   aluminum core and
seedshell from the mold. The results are shown above! I
then removed  the aluminum core with my fingers so that
it could be reused for the next seedshell. I   repeated this
process until I created 8 shells, and then waited 48 hours
for the clay to set  before testing.

Using an old egg carton as a mixing bowl, I combined 5
parts compost to 2 parts clay. For  my first batch, I
combined 1 cup of compost (250g) with .2 cup of clay
(50g). Before I mixed  in the clay, I removed any solid bits
from the compost (twigs, bark, sticks, pebbles etc.), I then
sprinkled a bunch of Bee Pasture seeds into the compost.
Once my compost mix was  completed, I sliced up the 100g
of clay into small sections and mixed it through the
compost  seed mix in my hands until it formed a solid ball.



SeedShell Stud Testing
First Prototypes (dry)

SeedShells

Mix 1 Tester

First Mold

Implementing the first few models onto a pair of boots for display and testing was fairly straightforward. The mold
did a good job in ensuring that the studs were solid enough to withstand twisting with a stud-key when being
screwed into the  boots, as well as leaving enough room at the top of the thread for the studs to be secured tightly
(although some were shorter than others). For the initial testing and images, I replaced four screw in studs on the
left boot (2 at the front and 2   at the back). Each stud was replaced with a 15mm SeedShell prototype. The first
model I made crumbled pretty quickly, but I luckily made 2 extra shells that slid over the aluminum core and
allowed for easy replacement (something that I want  to implement further for when the studs are actually used).



SeedShell Stud Testing
First Prototypes (dry)

Clay Mold - Mold prototype 2
After looking at my SeedShell prototypes closer, I
realised that some of the recycled aluminium cores
were shorter, resulting in some of the molds having a
lot less thread showing at the top. This is due to studs
commonly coming in 3 different lengths, 11mm, 13mm,
and 15mm. I had created a mold for a 15mm stud, as
this allowed for the most seed mixture. What I didn't
account for was my array of recycled cores, which is a
mix of 13mm and 15mm. Therefore I thought it smart
to create a new mold, this time out of spare clay, to
accommodate for both sizes of cores I have, while still
avoiding the use of silicone due to it's environmental
harm. Once these clay molds begin to break down,
they can either be re-molded or re-used to create
further seed-shell studs or seed bombs.

Mix one was decently soluble, although it took some contact
while wet in order to break up the mixture. This is good, as for
the stud shells to be successful they need to be weakened by
water, but not completely solvent in it. Therefore mix 1
successfully pasted the water solubility test.

Mix one was also fairly durable when not wet, although some
of the first few crumbled as they weren't packed together in
the molding process strong enough, the later shells were
decently durable, could withstand enough force to be
screwed tightly into the boots, as well as be dropped from
over a meter and not break on impact with the ground.

Solubility test for Prototype Mix 1



SeedShell Stud Physical Testing

The physical tests for my first SeedShell mix prototypes went very well. The proof of concept, feasibility and validation of my idea were all
proven (apart from the growing part but due to time restraints that part is assumed). The studs hold up well enough to attach and function with
the boots, but also breakdown once used on a slightly wet grassy surface. Along with this, the aluminum  cores are left behind and new shells can
easily be replaced by sliding them onto the unscrewed core. 

Besides the proof of concept, mix 1 definitely had its flaws. The first came from a few of the original models crumbling due to not   being
compressed enough in the molding process (an easy enough fix). A more potent flaw was the fact that the majority of the  SeedShells only held
up for about a minute before breaking down. This is positive in terms of showing that the breaking down part  works, and also would allow for
more shells to be used during a game, however a minute is well short of what is feasible for any form  of football game - even if for an exhibition.
Players having to replace the shells every minute or so would result in a slow and boring  process.

In order to combat this, my next prototype mix will incorporate a greater part clay (starting with a 3/1 ratio of compost to clay rather  than a 5/1
ratio) to ensure greater structural integrity for the shells, hopefully expanding their lifespan to a more reasonable amount  of time. I will continue
to test my future mixes until a structural balance and reasonable ratio is acquired to move forward with.

Soleplate before

Soleplate after clean

Soleplate after

Back studs after clean

Back studs after

Front studs after clean

Front studs after



SeedShell Stud Prototyping
Mixing Materials

I then followed the same process as before, using a flat small tool from the
multitool to compact parts of  the mixture into the mold. My mold had a solid
hold on the aluminum cores at the bottom, allowing me   to stuff in the
mixture around the core and ensure that the mix is nice and compact in order
for the clay  to do its thing and hold solid. Once I was satisfied that no more
mixture could fit in the mold, I flattened  down the top of the mold as much as
possible and removed any excess mixture for later use.

Mix 2 for SeedShells

Filling the mold

The finished prototypes look much the same as the first batch,
however I'm hoping that by   increasing the compost-clay ratio
that they will last longer when tested. I will also allow for a  longer
drying period to see if that accommodates greater results. One
thing I have noticed  is on some of the prototypes the clay
compost split is visible, and this could be a contributing factor to
the low durability. If this is the case after testing, the next batch
will  have to use finer pieces of clay, meaning I'll probably end up
cutting them into much  smaller pieces in order to negate the
obvious separation between the materials and create   what is
hopefully a stronger mixture.

Using the same base materials as the previous mix, I increased
the compost clay ratio from  5:1 to 3:1, hopefully increasing the
durability of the mix when in contact with soil and  moisture. I
then followed the same method as mix one, by slicing up the
clay into smaller   pieces and mixing it in with the seeds and
compost by hand. This process was repeated  until I had a solid
ball of materials that could be used with my stud mold.



SeedShell Stud Mix 2 Testing
Pre Testing

During Testing

Before beginning physical testing, I screwed my studs into the soleplate of my boot. For mix 2 I chose to skip the solubility water test as this
concept was already proven with the testing for mix 1. This proved  that the clay, compost, and seed mix was soluble in water, thus removing the
need to test solubility with further mixes as despite ratios changing, the core materials are the same and their chemical makeup  and ability to
be soluble is also the same, however it may increase / decrease in time depending on the ratio of materials in the mix.



SeedShell Stud Mix 2 Testing
Post Testing 4 Studs post testing

After testing mix 2, the results were extremely promising. I spent 15 minutes
running on slightly damp   grass with the boots on, doing directional cuts and
other movements common with a game of football,  and as seen above, the studs
more or less degraded, but not until around the 15 minute mark. This is   exactly
what I wanted after mix 1s durability being too low. a 15-20 minute lifespan is
perfect for allowing enough time for a game to flow, while also ensuring that the
studs break down enough to plant   a meaningful amount of mix throughout the
game. A 15 - 20 minute life span allows roughly 5-6 breaks   within a game to
replace the studs, which for an exhibition / event game is perfectly reasonable.

With this, I think the mixture ratio for mix 2 is exactly what I wanted, and will be
closely followed for the  next mix (presentation mix).

Front left
stud

Front right 
stud

Back left
stud

Back right 
stud



Molding the studs

Making a complete stud set
New mold

Unfortunately, the clay mold I created previously
cracked during use. With this, I decided to   go back to
using the same method as the first mold I created,
except for both stud sizes. So,   following the same
method as before (mixing 2 parts flour with 1 part
water and 1 part salt)   I created 2 new molds for the 2
different stud sizes. 

Mixing the seed mix

Kneading it all together

Finished 6 stud set

Reproducing mix 2 for a full stud set Getting the molds ready



Finished stud set

12 Studs for packaging - 4x 15mm, 8x 13mm.

Full 6 stud set up on boot - 2x 15mm heel, 4x 13mm forefoot.

13mm stud

15mm stud 13mm stud



Plan for
Impact

Assessing impact holds paramount significance within
environmental projects. The Plan for Impact phase offers a
practical route, enabling the implementation of agile
variations of impact assessment methods that demand fewer
resources for execution. This is crucial for creating a cyclic
sustainable model - ensuring that everything is ready and
utilised efficiently to allow sustainable deployment  in the
next phase. (D4C 2021)

Along with this, there is my casebook prototype which
provides information for clubs to plan for more sustainable
systems and facilities. 











Deploy
Sustainably

Deployment involves refining concepts to facilitate their practical
implementation. This process encompasses a set of tools that aid in finalising
projects. Regardless of whether it pertains to a for-profit or non-profit endeavor,
most of these initiatives typically commence at a local and modest scale before
expanding and duplicating, allowing conceptual deployment at both a local and
global scale. (D4C 2021)

This phase focused on finalising Grass to Growth, through presentation and
marketing research, as well as polishing all of my prototypes. 









Brand Identity Mood Board



Potential names
SeedSculpt Studs

(mechanical model)
SeedShell Studs (Organic

Model)
4S (Seed shell soccer

studs)
HABITat

Grass to Growth
initiative 

Look into softer
fonts like this?

Grass to Growth - event name
Seedsculpt studs
Seedshell studs

 This is probably my weakest point in design, I’ve never really had a knack
for art or making  things look pretty, so while I understand marketing, I’m
not great at creating attractive  graphics. I think it’s good that I’m aware of
my difficulties with this, and that I don’t get to   hard on myself when I
struggle to create aesthetic work like some of my peers. Regardless   of
this, I still enjoy it, and hope that my logo generation is up to standard for
this  assignment.

Brand Identity Fonts



I like the classy and simplistic look of this, it's spaced a lot

tighter so more can be written.

l like how the font is soft, however might be a bit

unprofessional?

Used with DES300 Research proposal

I like the classy and simplistic look of this, it's spaced a lot

tighter so more can be written.

A bit aggressive

A sharper and thicker version of Glacial Indifference.

I like the growing aesthetic of the font but also is a bit too

childish in my opinion.

Brand Identity Fonts

Best to stick with glacial indifference for this style since it was used for previous work.



Draft Logos

From this, I think green is the obvious colour choice for my logo
and branding - as   my project is based on growth and healthy
environments, the peaceful emotional  nature of green colours fits
my brand identity perfectly.

Brand Identity Colours



Packaging and Marketing



Detachable Seed 
Planting Studs

Un i ve r sa l  f i t  seedshe l l  /  a l um inum foo tba l l  s t uds

Tacos  de  f ú tbo l  de  a l um in io  /  cásca ra  de
sem i l l a  de  a j u s te  un i ve r sa l

Sem iconch ig l i a  un i ve r sa le/ tacche t t i  da  ca lc i o  i n
a l l um in io

Un i ve r se l l  pas sende  Samenscha len-/A lum in i um-
Fußba l l s to l l en

通用型种子壳/铝制足球鞋钉

ユニバーサルフィットシードシェル/アルミニウムサ
ッカースタッド

Made in New ZealandHarry Bushell DES301

Ko  nga  anga  kakano  /  konumohe  e  t i ka  ana  mo
te  ka toa

Packaging and Marketing



FINAL RESULTS
P r o t o t y p e s  -  H e r o  S h o t s

Final Results
Hero Shots













Final Results 
Urban Space Mock-ups
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