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• Introduction
• Rising  demand for animal protein  has been due to:

– population growth, 
– increasing wealth,  
– Urbanization
– Increased awareness of  consumption of  animal protein

• In order to meet demand, there has been increased use of fish meal in fish feed 
formulation. 

• Unfortunately, 90 percent of fish caught is considered food grade and could have been 
eaten by humans.

• About 20 million tons (a quarter of the world’s commercially caught fish) is used to 
produce fishmeal for livestock production.

• Out of this 20 million tons used for fish meal annually, about 70 percent (14 million 
tons) is directed to aquaculture, followed by pig and poultry.

• One queries the rationale for using caught fish to feed fish in aquaculture.
• Increasing  animal protein supply is limited by the

– costs of feed, especially the protein sources such as fishmeal and soybean meal, which represent 
60–70% of production costs.

• The urgency to find a cheaper alternative livestock feed ingredient for fishmeal and 
soymeal has led to the recognition of insect protein . 
– This has low requirements for land and water and a high conversion efficiency of feed into insect 

biomass. 
– Insect production systems bring valuable ingredients from organic waste materials from 

agriculture, food industries and other sectors back into the food chain.
– Insects as a feed can significantly reduce the environmental footprint of livestock production if 

mass-production delivers protein quantities comparable to fish or soy.



• Insect farming and the SDGs
• Insect rearing shows great potential  towards achieving the Sustainable 

Development Goals (SDGs). 
– Insects as a source of feed/food offers opportunities to increase food 

security (SDG 2). 
– Human consumption of insect-based food is becoming an increasingly 

popular alternative source of proteins.
– It is estimated that 2 billion people currently consume insects or insect-

based food .
• Positive effects of improved waste management, on human health and 

well-being (SDG 3). 
• Insects are environmentally beneficial 

– they have high feed conversion efficiency, ensuring the achievement of 
SDG 13 (climate action) and SDG 6 (clean water and sanitation).

• Insect farming at industrial scale is able to improve the sustainability of 
global food chains (SDG 9).

• A wide range of suitable insects exists, e.g. Black Soldier Fly (BSF) 
larvae, house fly maggots, crickets mealworms, silkworms and locusts-
grasshoppers-crickets. BSFs are considered to have the most potential 
for feed.



• Black Soldier Flies
– Widespread in tropical and warmer temperate regions 
– 14-day pupa stage under optimal conditions. 
– Adults do not feed but rely on body fat reserves 

obtained during  the larval stage. 
• Are not unsanitary or a vector of diseases. 

– Naturally live and grow in high population densities. 
– Larvae can feed on different waste streams . Can reduce 

the mass of organic waste by 60% in 10 days. 
– Relatively low input (space, water, energy) needed for 

rearing, 
– Low greenhouse gas emissions. 
– High nutritional quality; 

• whole dried BSF larvae contain on average between 36-48% 
protein and 31-33% fat contents depending on the nature of 
the substrate. 

– Other products: Oil, fertilizers, compost, biodiesel etc. 



• No longer bugged by insect cost project
– The feed compounded was substituted with 30% 

BSFLM. The control feed has conventional animal 
protein sources.

– The BSF larvae was purchased at N400/kg. If we had 
produced ours, it would have been cheaper and 
therefore lower cost of the BSFLM feed.

– The table below shows the price/kg of the feed we 
are using in our project vis-à-vis imported feed in 
Nigeria.

Feed type 3mm (N) 4mm (N) 6mm (N)

Local (No BSF) 700 580 497

Local (with BSF) 640 530 445

Imported 933 820 780



• The choice of study area – Oyo and Ogun to Ebonyi and 
Cross River plus Oyo later.
– In Ebonyi State, Ikwo, Abakaliki and Ebonyi LGAs
– In Cross River State, Yala, Ogoja and Bekwara LGAs
– In Oyo State, Oyo West, Egbeda and Lagelu LGAs 

• No place to compound our feed in the new study area, so 
we came to do this in Ibadan, with the attendant logistic 
problem.

• Used plastic tanks (500 liter tank) for uniformity of pond 
size. Tanks were also bought in Ibadan. Quantity could not 
be obtained in the study area.

• We interacted with the ADP staff to identify the fish 
farmers we are using.

• We have established the demo plots in the study area.  
The feed are 2 types: 30% replacement of fish meal and 
normal (0% replacement)



• At UI, arrangement is being put up to have 0%, 10%, 
20%,…,100% substitution of the fish meal with BSFLM. The 
yield, cost and the quality of fish will be tested at these 
various levels including the smoking quality of fish.

• We will start the baseline survey before the end of 
November.
– Questionnaire is being finalized with the MSU team 

• So, farmers are very much interested in the project.
• We are also planning to establish the BSF colonies across 

the LGAs.
• The gain for the farmers is 
– not just the reduction in the cost of feed for the same quantity 

of fish. 
– But, more important  is the quantity  of caught fish that would 

have been used in producing fish meal that is saved. 
– Also, the organic matter (frass) produced by the BSF is a source 

of fertilizers for crop production.



• Challenges
• Regulatory issues. In Nigeria where certain classes of insects are eaten by humans, regulatory 

issues may not be a major problem in using insects as replacement for fish meal in livestock 
feed.

• Scaling production. To benefit from economies of scale, maximize returns, and compete with 
other sources of livestock feed inputs, 
– startups must find reliable, consistent ways to scale production. 
– Currently, the scale of the existing feedstock industry dwarfs the production capacity of insect-for-feed 

startups. One ton of even really high-quality insect meal will not move the needle for a feedstock 
manufacturer that regularly processes millions of tons in highly industrialized processes. 

– Specific challenges include securing sufficient breeding stock, raising capital to support infrastructure 
investments, and managing risk in an industry without a spot market or secondary procurement source.

• Managing Inputs especially wasted food. The cost of securing inputs is also essential because 
as the demand for waste agricultural produce increase, what is gotten for almost free will 
attract a price eg brewery waste and cassava peels in Nigeria.

• Logistics for feed, tanks and fish seed to the study area ssetc
• Attitude of farmers to change to an innovation: This is also not much of a problem as farmers 

have shown promise to want to adopt this feed type for their fish production.  Already, the 
teething problems at the onset are being removed: 
– getting adult flies to mate in captivity, 
– building custom infrastructure, 
– managing input costs and variable qualities, 
– finding customers willing to change the status quo, 
– investing in technologies that maximize yield and improve quality, etc.

• Ethics: Animal welfare is to be considered. 
– Insects are regarded as ‘mini-livestock’ and should therefore be slaughtered in a humane way. 
– There is consensus that insects have nociceptors, or pain receptors, and can therefore react to harmful 

stimuli. 
– Some experts believe freezing to be the best method, though it is regarded to be relatively costly; therefore, 

many resort to heating.


















