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CONTEXT 

Earthwatch, Tate & Lyle and Scripps Institute of Oceanography, have collaborated to 

investigate the sustainability of seaweed farming for the production of carrageenan, a 

gelling ingredient that is widely used within the food and drink and pharmaceutical 

industries. The research has explored the impacts that carrageenophyte seaweed farming 

has on the marine environment and local communities.  

 

KEY FINDINGS 

1. If designed sustainably, seaweed farming can have positive impacts on carbon 

sequestration, water quality and livelihoods 

2. The impacts, specifically to biodiversity and habitats, are localised and depend on 

specific issues, and as such, local research is needed to determine constraints, 

impacts and required actions. 

 

Impacts of seaweed farming 

Biodiversity: care should be taken to minimise impacts on local species 

Farmers need to be engaged and informed, to find alternatives to common aquaculture 

habits such as removing perceived “pests”, which may include important herbivores, 

dugongs and sea turtles. 

Care should be taken when developing seaweed farms to reduce impact on nearby sea 
grass population. Sea grass provides important ecosystem services, including conservation 
of corals. Reduced sea grass coverage or productivity may lead to changes in the nutrient, 
carbon and light environment affecting local biodiversity.  

Local studies are needed to understand the impact that the farm will have on nearby marine 

flora and fauna communities and to design measures to mitigate any adverse impacts. While 

some species (herbivores) will benefit from an increased food supply, others (e.g. 

invertivores and invertebrates) may decline.  

 

Habitats: seaweed farming should be planned to disturb local habitats as little as possible 

The location of seaweed farms should be carefully considered. Seaweed farms can be 

beneficial in areas that have been compromised by human activities or natural incidents, as 

they restore aquatic vegetation and related habitats. In more pristine locations, the 



 

introduction of seaweed farms can lead to negative impacts on seagrass and coral, by either 

covering, shading or invading these habitats.  

Native species of seaweed should be used on the seaweed farms to minimise the impact of 

the farm on nearby habitats. These species are less likely to have negative impacts on the 

surrounding environment if released from the farm confines. 

 

Carbon sequestration: seagrass displacement should be avoided to maximise carbon 

sequestration  

As both seagrass and seaweed retain carbon, the net impact of seaweed farming on carbon 

sequestration depends on the extent to which seagrass is displaced and the amount of 

seaweed introduced. Seagrass is particularly effective (studies show it may account for 10% 

of all marine-sequestered carbon) as a large amount of below-ground biomass is stored in 

sediment, which degrade very slowly. Sandy-bottom sites away from seagrass are 

preferable to minimise the loss of seagrass. 

 

Water quality: locations in coastal regions should be considered to maximise the 

environmental benefits of the farm 

Seaweed production can provide local benefits to seawater chemistry by raising pH levels, 

which could mean that seaweed farms could help mitigate ocean acidification, if located in 

appropriate coastal regions. 

Farms can also provide nutrient retention as seaweed is very efficient at absorbing 

nutrients. If located near fish or shrimp farms or locations with limited sewerage 

infrastructure, this retention capacity could be particularly beneficial. This nutrient 

remediation also means that seaweed farms could be beneficial to seagrass habitats, 

making the net impact hard to quantify.  

 

Livelihoods: seaweed farming can have positive and negative impacts on local communities 

and economies; localised studies should be undertaken 

To maximise the potential benefits, locations for seaweed farms within lower- and middle- 

income countries should be prioritised. Seaweed farming offers a viable alternative for 

people who were formerly engaged in destructive fishing practices, which cause greater 

environmental damage. There is a high potential for seaweed farming to have a significant 

positive effect on local economies across the Tropics, as the industry is valued at c. $12 

billion annually.  

Onshore locations should be considered, as these farms are more likely to employ women, 

offering a potential catalyst for women to increase their activity in the marketplace.  

The impact on communities and livelihoods depends on the location, the other employment 

opportunities, conditions, legislation and specific socio-economic factors.  



 

Impact on local fisheries 

Generally it is best to locate seaweed farms away from fish farms, however local studies 

should be untaken as there are potential benefits.  

Where seaweed farms are utilised to create new habitats or increase habitat complexity, fish 

abundance can increase, therefore depleting fish populations in adjacent habitats. Where 

these adjacent habitats are fisheries, the seaweed farm could have detrimental effects over 

the long-term, especially in combination with seagrass decline. Additionally, seaweed farms 

can lead to nutritional stress, entanglement and increased human-wildlife contact.  

However, for fisheries in areas that lack structures for habitats to form, the seaweed farm 

may have positive effects as provides structure and hence a habitat for herbivores. As 

mentioned above, seaweed farms can also provide nutrient retention to improving water 

quality near fish farms. Localised studies will help to determine the net impact of seaweed 

farms on fisheries. 

 

Indirect impacts: responsible management is needed on all seaweed farms.  

Care should be taken to avoid environmental harm through poor management of the farms. 

For example, plastic use and waste should be carefully controlled to minimise pollution, and 

wood for the ‘fixed bottom long-line’ seaweed farms should be sustainably sourced.  

 

Recommendations 

1. Use sandy-bottom habitats devoid of other plant life to minimise impacts on existing 

habitats and create new ones 

2. Use native seaweed species. This maintains genetic integrity and reduces the 

likelihood of habitat invasion. 

3. Farms should contain genetic diversity to reduce vulnerability to disease and climate 

change impacts. 

4. Locate farms in lower- to middle-income countries to maximise the socio-economic 

benefits on the communities/countries. 

5. Consider additional benefits of farms in selecting their location (areas where water 

quality and pH benefits would add socio-economic value) 

6. Location-specific validation is needed to determine constraints, impacts and required 

actions. 
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