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We used to learn about the natural world – now we are 
learning from the natural world. Learning from nature 
can be a life-improving experience for us.  ‘Biomimicry’ 
is providing more and more opportunities for scientists 
and engineers to use some of the best ideas from 
nature’s engineering successes. Here are ten 
projects that have made a difference.

We hope you enjoy reading about them.



Surfboard designers in California have incorporated 
a skeg, or fin, on their surfboards which is based on 
the flippers of humpback whales.

The fin improves the manoeuvrability of the surfboards in the same  
way that a humpback whale uses its fins to keep its huge body agile  
in the water.

The tubercules, or little nodules, on the whale’s fin provide lift and  
reduce drag in the water.  This tubercule technology has also been  
used on the blades of wind turbine sails, allowing them to generate 
electricity from lower wind speeds than previous designs.  The same 
tubercules could also be used to increase the efficiency of aeroplane 
wings and create a 32% saving in fuel consumption. 01

Surf’s up

32% fuel saving
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In Zimbabwe a shopping centre has been built which uses similar principles to those 
employed by termites. They keep the internal temperature of a termite mound  
around a steady 31°C, despite large fluctuations in the external temperature.

The Eastgate, a mid rise building in Harare, does not have conventional 
air conditioning units. Instead, like the termite mound, it has a ventilator 
which changes and adjusts air flow around the building system.

This system has helped reduce the building’s energy consumption to just  
10% of a conventional building saving $3.5 million in the first five years of  
The Eastgate’s life.

<10% = +£3.5m

Welcome to termite towers 
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We usually only know that the proboscis of a mosquito 
has passed through our skin when the insect is long 
gone and the itchy red bite mark appears. 

Engineers are developing a hypodermic needle 
that enters the skin in a similar way.  

Tiny little serrations on the outside of the needle make it 
easier for the needle to penetrate the skin, enhanced by 
a vibrating action, reducing or eradicating the
sensation of pain.

Inject like a mosquito
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Observation of the way in which burrs stick in animal fur 
led to the invention of Velcro - a two part tape system 
where one tape is covered in tiny hooks and the other
in tiny loops.

Sticky business 

The hooks and loops fuse the two tapes together  
creating a robust sticking system.
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The leaves of lotus flowers are self-cleaning and have 
inspired a paint that is used on the façades of buildings.

The bumpy surface causes water to bead and roll off, carrying with it  
dirt particles as the droplets run down the surface of the building. 

Any particles of dirt that accumulate during dry periods are washed  
away as soon as it rains.

Leaves of the lotus

H20
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Researchers have developed a shark skin mimicking 
paint which reduces drag.

The paint is applied on aeroplanes, ships and tankers in a way that recreates a 
texture like the skin of a shark. This replicates the same kind of anti-turbulence 
qualities that shark skin has.

If applied to every aeroplane currently in use throughout the world, the paint 
could save a volume of 4.48 million tonnes of fuel every year.

Shark paint anti-turbulence
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New full colour IMOD electronic displays take their inspiration 
from the way light is reflected on a butterfly’s wing.

By mimicking how wavelengths interfere with each other, nature’s purest and 
most vivid colours can be recreated on screen, even in bright sunlight.

In comparison to LCD screens, IMOD (Interferometric MODulation) displays  
also consume 33.7% less energy and emit 94% less CO2 equivalents.

As beautiful as a butterfly wing
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Inspiration



The process happens when a special catalyst is used to split water into 
oxygen and hydrogen atoms.

The reaction uses sunlight to convert carbon dioxide and water into oxygen 
and energy.  However, whereas plants create energy in the form of sugars, 
this process creates energy in a form that can either be re-combined with 
the oxygen in a fuel cell to generate electricity, or converted into a
liquid fuel.   

Ultimately, water and carbon dioxide could provide everything needed  
for clean energy production which has the potential to be much  
cheaper than petrol.

Fuel created from sunlight and water may seem almost 
impossible, but artificial photosynthesis aims to produce 
a clean ‘solar’ fuel.

Hug a tree
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Drinking water is a precious commodity,  
especially in some parts of the world. 

Scientists are looking at ways to harvest drinking water from mist and dew in 
much the same way that a creature known as the thorny devil lizard collects 
water in the desert.

The unique shape of its body traps and condenses airborne water particles 
and funnels the liquid to its mouth. Beetles in the Namib Desert employ similar 
methods to fog-basking and collect water on their wing casings. Architects  
are designing buildings that harvest water by mimicking this condense and  
collect method.

Water, a precious commodity
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The original bullet train, travelling at 200 mph, was 
incredibly noisy as it caused a sonic boom every  
time it went through a tunnel.

Thankfully, a bird-loving engineer noticed that the kingfisher, when hunting  
a fish, can enter the water without its long beak making any ripples at all.

Learning from the blueprint of a kingfisher’s beak he redesigned the front of 
the bullet train so it could avoid making sonic boom ripples. Happily there  
were no more ear-splitting sonic booms and as a bonus the train can travel 
10% faster on 15% less energy consumption.

Nature really can teach us some valuable lessons.

Sonic boom

10% faster
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