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As discussions at COP26 draw to a close in Glasgow, it 
remains clear that there is a stark divide between the rate and 
magnitude at which the climate is changing and the world’s 
political ability to respond to the challenge within the nec-
essary time frame. Climate change continues to leave mil-
lions of people’s livelihoods and environments vulnerable 
and precarious, especially in developing countries (IPCC 
2014), while funding and donor support remain insufficient. 
Aside from making mitigation pledges, governments and 
development organizations are desperately seeking adapta-
tion options that are effective, socio-economically feasible, 
have a limited environmental footprint, and which can be 
put in place quickly.

Aquaculture is one of the fastest growing sectors glob-
ally, supporting livelihoods of millions, and providing vital 
nutrition, despite growing concerns for its environmental 
impacts and its vulnerability to climate change (FAO 2020). 
The aquaculture sector is exposed and sensitive to climate 
hazards and impacts such as drought, flooding, heatwaves, 
sea level rise, salinity intrusion, and ocean acidification 
(Barange et al. 2018). People in developing countries in 
Asia and Africa with low levels of education, investment 
capacity and technological skills, and particularly women, 
are amongst the worst affected by climate change impacts. 

Biofloc aquaculture techniques can be a viable adaption 
option for the poorest and most marginalized, can support 
progress towards multiple Sustainable Development Goals 
(SDGs) and deserves increased attention and scrutiny.

Biofloc aquaculture was developed in the 1990s but is 
increasingly popular because of its huge benefits over tra-
ditional aquaculture. Juvenile fish (e.g., catfish, climbing 
perch, tilapia) are cultivated for 4–6 months in small tanks 
(e.g., 2000 L capacity) or large tanks (e.g., 25,000 L)/tradi-
tional ponds with little or no-water exchange (Kathia et al. 
2017; dos Santos et al. 2021). Locally available formulated 
feeds provide nutrition daily—about 30% less than conven-
tional intensive aquaculture (Kathia et al. 2017). Probiotics 
are applied based on the tank requirements to convert unused 
feed, excreta and inorganic nitrogen waste into microbial 
biomass that is directly used as a suitable proteinaceous 
complementary feed for the fish (Khanjani and Sharifinia 
2020). This process reduces waste, water exchange and feed 
requirements, production costs, and refines water quality, 
reducing greenhouse gas emissions compared to conven-
tional aquaculture (Khanjani and Sharifinia 2020). Locally 
made cemented tanks or commercial biofloc tanks with 
10,000 L capacity can be purchased from as little as USD 80 
(Alibaba 2021). According to personal communications with 
farmers and government fisheries officers in rural Bangla-
desh, with other costs such as some minor equipment, feeds, 
fingerlings and little maintenance cost, 400–500 kg of fish 
can be harvested from this type of tank with a 30–40% profit 
margin per year if people cultivate at home using household 
labor.

Biofloc aquaculture does however present some limita-
tions. The amount of upfront investment may not be afford-
able to the extremely poor. To address this issue, develop-
ment organizations could subsidize biofloc activities, or 
offer interest-free loans. Uninterrupted power supply is also 
important (Betanzo-Torres et al. 2020), so biofloc aquacul-
ture will be suited only to the places where there is grid 
electricity supply that is at low risk of disruption during 
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extreme climate events. A backup generator may be needed 
in case there is a temporary loss of power, increasing the 
cost. While solar power can be an alternative, this also will 
increase the investment cost, thus for the ultra/extreme poor, 
financial assistance and credit mechanisms will be needed.

Despite these challenges, in parts of Asia and Africa 
where there are water shortages or pond aquaculture is dif-
ficult, biofloc techniques can offer an important novel liveli-
hood option (Pérez-Fuentes et al. 2013) that is less sensitive 
to climate hazards and impacts than conventional aquacul-
ture. In addition to providing income and job opportuni-
ties for unemployed marginalized and female household 
members (Fig. 1), it can increase fish consumption among 
those that commonly lack sufficient nutrition and therefore 
improve food security, and does not require extensive land 
use changes. Biofloc thus offers potential to contribute to 
SDGs including SDG 1 (no poverty), SDG 2 (zero hunger), 
SDG 3 (good health and wellbeing), SDG 5 (gender equal-
ity), SDG 8 (decent work and economic growth), SDG 12 
(responsible production and consumption), SDG13 (climate 
action), SDG 14 (life below water), and SDG 15 (life on 
land).

Development organizations, donors and NGOs, in col-
laboration with governments, should extend the biofloc 
technique to appropriate areas that are vulnerable to climate 
change, arranging training and providing basic equipment 

and/or finance for new biofloc farmers. Relevant inputs, 
credit, supply chain and marketing chains should also be 
developed, alongside further research investments to allow 
more comprehensive evaluation of the costs and benefits of 
biofloc.
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Fig. 1   Biofloc aquaculture in Noakhali, Bangladesh, operated by 
women. Photo credit: Md Alamgir Hossen
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