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Biofuels

As governments strive to 
reduce carbon emissions 
and find viable alterna-
tives to fossil fuels, the 

search is on for sustainable sources 
of biofuel. First generation biofuels 
have raised concerns over food 
security and biodiversity loss as they 
demand fertile land. Produced from 
agricultural crops such as maize, 
sugar cane and rapeseed, the end 
products (bioethanol and biodiesel) 
often require intense cultivation and 

the use of irrigation and chemicals. 
Though second generation biofuels 
show promise, they are generally 
manufactured from fibrous plant 
materials and require extensive 
processing to extract useful sugars. 
It has been suggested that, with 
processing and transport costs 
factored in, neither first nor second 
generation biofuels are actually car-
bon neutral. Welcome to the third 
generation.

The oceans cover 70 per cent 

of the planet and are often more 
efficient at removing carbon from 
the atmosphere and utilising sunlight 
energy than terrestrial systems. They 
offer vast regions for mass cultiva-
tion of biomass, with little competi-
tion for space, yet they are relatively 
underutilised. In addition, temperate 
seas naturally produce vast quanti-
ties of a product rich in biofuel 
substrate: seaweeds. These marine 
plants (algae) grow far more rapidly 
than terrestrial plants and some, 

Kelp is at hand
Laila Sadler introduces third generation biofuels - seaweed

Seaweed under water 
landscape. (Photo:

Scottish Association for 
Marine Science)
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