


Director Sam Gueterbock - “We were contacted by National 
Geographic researchers in Tonga who were working on a coral 
reef conservation project which found unprecedented levels of 
plastic pollution in the otherwise pristine reef of the Ha’api region. 
Currently these islands have no waste management system, 
instead they dump plastic directly into the surrounding ocean. 

The isn’t a isolated case, over 80% of ocean plastics pollution 
originated from the so-called emergent nations, despite being 
responsible for less than 30% of plastic consumed. The high start-
up costs of industrial scale waste management and recycling are 
the biggest reason for this, which is why we believe the solution lies 
in a small scale recycling facility costing around $8000 dollars to 
install (about 5% the value of the smallest industrial machines).”

Following their research into the communities requirements via 
‘plastic diaries’ they found a need for beams for construction, 
fences, livestock shelter etc... timber is expensive and imported.  
Furthermore it is a multi purpose material and uses a high volume 
of extruded plastic in a relatively short time period making it a 
fantastic solution for the problem.  As well as being able to use 
the plastic the machines will enable the communities to process 
and shred different types of plastics which can be re-sold as raw 
material.  Dealing with the past, present and future uses of the 
material.

Sculpted Design’s further goal is to create an affordable 
model for communities around the world to create 
their own recycling plants; accessing production cost 
machines with the expertise and resources of Sam and 
his partner Rahul Patel.

Sculpted Design’s initial goal 
is to build small scale recycling 
facilities on three islands in 
Tonga. They are currently 
developing a versatile plastic 
extrusion machine capable of 
producing beams to be used as a 
replacement for timber.



Myself (Sam Gueterbock) and Rahul Patel - Whilst studying mechanical 
engineering we Bristol co-founded a recycled 3D printing business, where we 
designed and built machines to recycle old prints into fi lament to be re-used.  
This evolved into building other small scale recycling machines with the goal of 
the Tonga project in mind. We used the machines to produce furniture and artist 
commissions to fund the development of the machines.  

Kelsi Finney - Co-founded the Ha’apai Environmental Protection Agency (In 
Tonga) and collaborated on community projects related to improving education, 
children’s health care, youth leadership and environmental issues in Tonga. 
Originally from the US and has been working as a Peace-corps volunteer 
in Tonga for the last 3 years.   Last year Kelsi also set up a portable, small 
scale glass recycling project in Ha’pai to turn waste glass bottles into sand for 
construction, which is still being used by the local community to process over 
2000 bottles per week.

Viliami Lolohea - Villami is the First Secretary of the Tongan High Commission 
in London. He has co-managed a number of environmental projects in 
Tonga, including a project which turns waste mining aggregate into low-cost 
construction materials such as bricks and cement. The aim of this project was 
to improve the quality of housing in Tonga whilst minimising the effects of sand 
dredging on costal erosion. Viliami has extensive local connections both in 
Ha’apai and the main island, and has granted us the use of a well equipped 
workshop on the main island to assemble the machines if required. 

Financially there are no persons of signifi cant control, only crowdfunded patrons 
so far.  We’re hoping to be granted funding form National Geographic and 
Australian Aid.

Our small workshop in Croydon where we’ve build the existing prototypes of 
the machines, these however are no longer in our possession since we sold them 
to the St Helena Government to enable them to set up a similar project.  Once 
we have secured suffi cient funding to begin work on the machines for Tonga we 
should have moved to a larger workshop in Dulwich.

Rahul and I started the recycled 3D printing business which also involved us 
doing demonstrations at schools and corporate events. This gave us some good 
publicity and someone from Peace Corps heard about us and put Kelsi in touch 
with us, since she was looking for a way to solve the plastics problem where she 
was working in Tonga. 

Who is already involved 
practically and fi nancially?

Where are you based?

Where did it begin?



We’ve had locals keep ‘Plastic Diaries’ and collected numerous photos of the 
various make-shift waste dumps on the islands to determine how much of each 
plastic type is being consumed. 

We settled on the beam extrusion process after some extensive discussions with 
local collaborators. Proposed end use products ranged from tiles to key rings to 
sell to tourists, we settled on beams because it’s the easiest way of consuming a 
large volume of plastic in a short space of time. We realised that by producing 
multi purpose beams, rather than application specifi c properties the project 
success is less reliant on an unpredictable market demand. Locals specifi cally 
expressed desire for fence posts for livestock, since there were very few trees on 
the islands and timber is expensive. 

Initially efforts will be focussed on clean up operations in the local 
environment, something which will be managed by Kelsi and Villiami. As the 
project gets underway and the collection truck is organised in each location and 
will continue to operate managed by the local waste authority. 

The local government have agreed to supply a manager in a publicly funded 
role to each of the sites. 
Kelsi and Villami have a proven track record in environmentally focussed 
recycling projects in the area which have continued to operate long after they 
were set up. As mentioned above, Kelsi’s raised funding to purchase a set of 
glass crushing machinery to turn waste bottles into construction sand. The project 
has been running for 2 years now processing over 2000 bottles per week. The 
legacy planning is the most challenging element of the project but we believe 
that by working with Kelsi we can future proof this project in the same way. 

The fi rst step towards our long term goal for Sculpted Design/the project is 
to secure pre-seed private investment between £50-100k to develop a low 
cost commercially viable version of the machine. We’re currently working with 
Circulate Capital and head of investments at Sky Ocean Venture to develop a 
scalable business plan based around the idea that we will lease these machines 
to communities around the world (eliminating prohibitively high start-up costs). 
This is focussed around the idea that we can’t solve the plastics problem simply 
by expecting people to do the right thing, it has to make commercial sense 
for the emergent nations, and given the current cost of recycling machinery, 
it doesn’t.  Our low cost set-up eliminates the costly logistical challenge 
presented by industrial scale recycling, creating value close to where the waste 
is produced. Thereby giving local people a commercial incentive to recycle 
plastic.

What did you do to ascertain the 
communities needs?

Where are the plastics coming 
from?

Once you have set up the small-
scale facilities what will be their 

legacy?

What is the ambition of your 
project long term and how do you 

intend to fund that?



i)  Fundraising: Applications sent. Website dedicated to the project with 
an option to donate to the project (Due to be completed by March)

ii)  Testing and development: Due to begin in May/June, we will be 
working with volunteers from Buro Happold (London based engineering 
consultancy) to develop, construct and test an improved version the the beam 
extrusion machines we’ve previously sold  This testing and development will 
include testing the mechanical properties of the beams, testing different plastic 
types, and optimising the extrusion speed. 

iii)  Construct three extrusion machines and package for shipping. Aiming 
to ship machines to Tonga mid July. 

iv)   Travel to Tonga (August), and begin working on the three proposed 
sites ready for when the machines arrive. Site 1 is in a community centre, site 2 
in a disused boat house, site three will be in a repurposed shipping container. 
Co project leader and local teacher, Kelsi Finney, will be working with a local 
National geographic coral reef research scientists to educate young people in 
the community about the effect plastic is having on their delicate ecosystems. 

v)  Install machines and begin training locals, testing, and collecting 
plastic. The local government has assigned a local manager in a paid role at 
each site. (Late August/September)

vi)  Set up collection scheme working along side the local waste authority, 
who have already donated two collection trucks to the project. Work with local 
vendors to fi nd feasible alternative to single use plastic packaging, some of 
whom have already been very co-operative in providing data about how much 
plastic packaging they consume. (September)

vii)  Fieldwork period ends.  Villami and Kelsi will continue collecting 
data, monitoring the volume of plastic collected and recycled at each site. (Late 
September)

viii)  Rahul and I will publish online resource detailing the construction, use, 
and maintenance of the machines. 

Long term we will to continue monitoring the project at each site to gain a better 
understanding of the strengths and weaknesses of the machines/project, to 
guide future machine development.  

What are the specifi c stages of the 
project?



3 x Beam extrusion machines (Designed and built by us in the UK)

The specifi c details of the machine are yet to be fi nalised, as will result from the 
testing and development phase along side a professional engineering team 
from Buro Happold. 

3 x Shredder machines (Purchased from a manufacturer in China and 
shipped directly to Tonga). 

We’ve used these machines before and proved robust and reliable. They’re 
designed to enable factories producing a regular amount of plastic waste 
reduce the volume, and hence cost of collection. 

Our fundraising goal is £27,000 which will allow us to set-up the fi rst pilot 
project in Tonga at all three sites. within this budget our primary objectives are:

i) To further the machine development and construct a robust, reliable and low 
cost machine capable of turning a variety of waste plastic into useful beams. 
ii) Construct and install three small scale recycling facilities at each of the three 
sites in Tonga to signifi cantly reduce the volume of plastic they are forced to 
dump at sea due to lack of resources. 
iii) Educate local collaborators about the operation and maintenance of the 
machines, as well as educating about the detrimental effects of plastic pollution.
iv) Work with the local community to not only recycle plastic, but reduce plastic 
consumption by targeting local vendors using single use plastic packaging. 

Failing to achieve this target our plan is to downside the project to just one site, 
however rather than setting a deadline by which we will decide whether of not 
to downside the project, we are planning to continue fundraising until we do 
achieve out target. 

£3000  Airfare for Sam and Rahul 
£1,000  Accomodation and per diem
£4,000  Testing and development in UK
£9,000  3 x Shredder purchase 
£7,000  3 x Extruder build
£1,500  3 x sets of tools for maintenance/spare parts 
  + ancillary; sorting containers and fi tting onsite
£1,500  Shipping

What is the breakdown of the 
project’s £27,000 budget?

What specifi c equipment are you 
building and shipping out there?

What is the initial fundraising 
goal and what do you hope to 

achieve within that budget?



Beam Extrusion machines
for illustration purpose only

Shredder machines
for illustration purpose only


