
When I first read about the idea to try and 
build a boat made entirely from recycled plastic 
collected from beaches in Kenya, I thought the 
guys involved were crazy. 

We had recently moved to Nairobi after my 
wife got a job there and I stumbled upon their 
story in a local magazine. Ben Morison, Ali Skanda 
and Dipesh Pabari had founded an organisation 
called Flipflopi to raise awareness about plastic 
pollution – especially the thousands of discarded 
flip-flops and tons of single-use plastic that wash 
ashore along Kenya’s coastline every year. Now 
they wanted to show that this waste could be put 
to good use and were working with traditional 
boatbuilders on Lamu Island to build a 20-metre 
dhow, the beautiful sailing boats made in East 
Africa, which they planned to sail down to the tip of 
the continent.

I could immediately see from their plans that 
they would have some serious technical problems. 
But, as a product design engineer and surfer with 
a deep passion for recycled materials, I was also 
excited by the challenge.

I contacted Ben and Dipesh to share my view 
on the problems they would encounter. They 
welcomed my feedback and told me they had 
another problem: their early prototype was already 
falling apart! The recycled beams and ribs for the 
dhow were breaking and had big air bubbles inside. 
I immediately volunteered to come on board and 
try to help figure out a solution. 

My main task was to see how we could engineer 
the recycled beams to have a similar structural 
integrity to wood. The first thing we did was throw 
out the sand. You see, the local recycling factory 
was using sand as a filler to make the beams 
more cost effective and durable. Sand is three to 
four times heavier than plastic and increases the 
pressure a beam can handle, but it also reduces 
the tension it can absorb, making it rigid and 
brittle. That’s fine for things like paving stones – 
which the factory normally manufactures – but not 

for structural beams in a boat, which need to have 
a degree of flexibility for negotiating swells and 
absorbing constant movement.

Another problem was the mix of different types 
of plastic in the recycling process, which made 
the end product weaker. If you use the same type 
of waste material, it sticks together far better 
when it’s melted down and reconstituted. Getting 
around that was fairly simple: we employed waste 
pickers to manually sort through the hundreds and 
thousands of different pieces of plastic and group 
them together before melting it down.

Using this refined process, we made samples 
and sent them to a lab to be analysed for strength 
and flex, and to see how they compared to the 
wood normally used by the boatbuilders. From 
there we could work out the implications for the 
design – primarily, how much bigger or wider 
we’d need to make the beams to get similar 

characteristics to a wooden boat. The dimensions 
of the beams and ribs had to be increased by 
about 30% to compensate for the lower strength of 
the material. Then the real fun began – making the 
actual beams. 

The process was basically like baking a huge 
cake. We made a mould, squirted the plastic mix 
inside using an extruder, and then flattened it 
manually by hand or with any tools we could find, 
after which it was left to cool down and set. 

The problem with plastic is that it gasses 
out when you heat it up because some of the 
molecular chains break down and turn into 
gas – especially if you’re mixing lots of different 
waste streams. Most plastic parts are made in a 
closed injection mould, with thin walls and very 
high pressures. Even if you have a bubble in there 
it’s usually so small that you don’t even see it. 

But in the open mould process we were using, 
those bubbles were swelling up significantly –                                                                
sometimes to the size of a large mango – which 
made the structural integrity of the beam 
completely worthless. 

We’d already figured out that we needed to 
make the recycled material more uniform, which 
meant the plastic would be less prone to gassing 
out when it was melted down. The next step 
was to manually pressurise the mould as much 
as possible during production. We did this using 
everything from heavy weights to car jacks, which 
we used to clamp the mould shut. It was a pretty 
rough, do-it-yourself approach – definitely not      
what they teach you in engineering school – but 
that was always the idea, to work with what we 
had available.

Kenyans are known for their incredible 
resourcefulness and are already geniuses at 

recycling and extracting value from discarded 
material. Ben and Dipesh’s vision from the 
beginning was to show that if we could build a boat 
in this low-tech environment, using locally sourced 
waste and traditional knowledge, it could be done 
anywhere. And if you can build a boat, you can 
build a table, or a boardwalk, or hundreds of other 
things. That process, in turn, can be adapted and 
replicated anywhere in the world.

The new beams we made were definitely an 
improvement. After consulting with the dhow 
builders, we decided to construct a smaller dhow; 
the reduced size made it easier to build. In the 
end we settled on a nine-metre-long prototype, to 
more accurately test how the different changes 
we introduced would perform. Once the ribs 
and beams were assembled, the entire dhow 
was covered in waterproof panels made from 

recycled flip-flops. Finally, a sail was made using    
traditional cotton. 

The Lamu boatbuilders are consummate 
craftsmen with knowledge and skills that have 
been passed down from generation to generation, 
and it was incredible to learn from them in turn. 
The master dhow builder, Ali Skanda, comes from 
a family of carpenters who trace their roots back to 
the very first settlers to arrive on the island in the 
1300s. His father and grandfathers were among 
the first to carve the ornate wooden doors and 
construct the beautiful dhows that have become 
synonymous with the island.

These craftsmen have a very different way of 
working and designing to a modern engineer, so 
it was inevitable that there would be challenges 
on how to deal with problems and find solutions. 
But Ali is equally passionate about the ocean 
environment and the project, and we could always 
talk openly with one another. This allowed us to 
find solutions that fused the past and present, 
and in the end create something new. It took two 
years, 10 tons of plastic waste and over 30 000 
repurposed flip-flops to complete the boat – the 
first of its kind in the world. Her maiden voyage 
was from Lamu Island to Zanzibar, more than 500 
kilometres away, and she sailed like a dream. 

The voyage was supported by The United 
Nations, which has since adopted the project as a 
flagship model for their environmental programme. 
The plan now is to raise funds to build a bigger 
boat and circumnavigate the world to spread the 
message further – but it has never really been 
about the boat itself. Flipflopi is just a vessel for 
the message that single-use plastic doesn’t make 
sense and there is immense value in the material 
we discard every day. When people see the boat, 
they are immediately intrigued and want to know 
more, which is exactly what we hoped to achieve. 
Rather than preach and tell people what not to 
do, Flipflopi is spreading a positive message about 
what can be done, by everyone, everywhere.
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The mighty Flipflopi, made from 100% recycled plastic, embarks on her maiden voyage | image courtesy @theflipflopi



– Stage 1: Making the beams –
Plastic is collected and sorted at the local waste centres. Only polyethylene plastics are selected. After this it goes to the recycling factory, where it is melted down below boiling point to 

avoid harmful emissions. The melted solution is poured into the handmade moulds, which are pressurised manually to produce the beams.

– Stage 5: Cladding the exterior – 
After all the ribs and panels have been assembled, the entire dhow is covered in waterproof  panels made from recycled flip-flops that have been stitched together under the supervision of  a 

local artist. 30 000 flip-flops in total are used in the construction of  the dhow.

– Stage 3: Building the skeleton –
Once the frame is constructed, the individual ribs are assembled and the dhow starts to take shape, calling for a tea break! The original spec of  20 metres has been scaled down to               

nine metres, allowing the team to work with the beams more readily for the prototype. 

– Stage 2: Laying the foundation –
Beams are transported to the boatyard on Lamu Island, where they are cut and assembled to lay the foundation for the structure of  the dhow under the supervision of  master dhow builder, 

Ali Skanda (holding the grinder above). The boatbuilders employ traditional techniques, much as they would if  building a wooden dhow.

– Stage 6: Launch day! –
Finally, a sail is made using traditional cotton that is hand-sewn and fastened to the mast. Then it's the big day! Co-founder Dipesh Pabari, understandably stoked as Flipflopi sets off on her 

maiden voyage to Zanzibar 500 kilometres away. Up next, the world!

– Stage 4: Putting meat on the bones –
Once the skeleton and ribs have been constructed, the boat is clad with brown exterior beams, also made from recycled polyethylene plastic. The beams are screwed and fastened          

together using stainless steel and messing bolts.
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