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Insects as Feed 

 
With rising income levels and a multiplying global population, the demand for 

meat and seafood is likely to increase with 70 percent to 2bn tonnes by 2050  

from 1.2bn tonnes currently .  The increase in demand, also requires more feed 

ingredients that are hig h in protein, such as soybean meal and fish meal but 

both face sustainability questions that limit their potential  for growth .  In the 

search for  alternatives, insect meal is the forerunner, given its high quality 

protein profile.   

¶ Insects as feed could play a crucial role in supporting conventional meat  

productivity improvements .  Insect meal has the same high quality claims and 

are providing similar functionalities as fish mea l ð improving animal health and 

production efficiency.  As such insects are considered an exceptional source of 

protein for pets, farmed and aquacultured animals.   

¶ In order for insect proteins to reach their full potential, legislation is required 

to incl ude all waste as insect feed.  Using waste to rear insects is particularly 

interesting because it plays into the idea of a òcircular food production 

systemó ñ one in which waste products can be reinvested into the system so 

that more food and less waste is produced.  

¶ This could also tilt both the environmental and cost balance to the benefit of 

the insect meal industry.  In our base case we expect the industry to measure 

1 million tonnes (USD2.5bn) by 2030 and geometric expand to 7.3m ton nes 

(USD13.1bn) by 2045.  Current total fish meal and oil production is about 6m 

tonnes. 
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EXECUTIVE SUMMARY  

In the next 10 years, t he demand for meat and fish is likely to grow  by 30% to 1.6bn tonnes per 

annum from 1.2bn tonnes and in the next 30 years by 70% to 2.0bn tonnes.  In part, this is because 

the world population is growing. In part, it is because there is a growing appetite around the world 

for animal -based proteins that comes from the increase in income in developing countries. The 

build up  in demand for meat and seafood, also requires more feed ingredients that are high in 

protein, such as soybean meal, fish meal and fish oil.  Both fish meal and soybean meal are 

environmental friendly protein sources but they do face sustainability questio ns that limit their 

potential to feed the growing demand from livestock, poultry and fish farming.  

Already today fisheries agencies around the world manage forage fish by adjusting fishing 

pressure to achieve long term maximum sustainable yield .   As a result, the inclusion of fish meal 

and fish oil in feed recipes has shown a clear downward trend, and has partly been replaced by 

vegetable substitutes like soy bean meal and rape oil.  Fish meal and fish oil are limited resources 

and will increasingly be used a s strategic ingredients at lower concentrations and for specific 

stages in production.  The situation is slightly different for soybean meal, which is the l argest 

source of protein for livestock and poultry feed.  Although soybean meal is beating all other  meals 

on energy use and climate change impact, the crop comes with significant sustainability concerns 

given that growth in production area is causing deforestation, especially in Brazil.  This 

environmental pressure together with efforts from the EU and China (the two largest importers of 

soybeans) to diminish trade reliance, is driving investigation of crops (canola meal, lupin and other 

pulses, algae, brewerõs spent and also insect meal) that can serve as full or partial replacements .   

Of the alternati ves, insect meal  is the forerunner, given its high quality protein profile .  Insects 

are part of the natural diet of both wild pigs and poultry. They constitute up to ten per cent of a 

birdõs natural nutrition, rising to 50 per cent for some birds, such as turkeys.  However, f ulfilling 

the insect protein potential for use in animal feed will require legislation to broaden the range of 

feedstocks, including waste, that can be used to farm insects .  Given that insects can  be reared on 

food waste, insect meal could provide a solution for a number of waste streams, including manure, 

catering waste, unsold products from supermarkets or food industries etc.  This could also tilt the 

environmental and cost balance to the benefit of insect meal (Currently about 10 per cent of the 

food made available to consumers is lost through waste . Including waste at the level of agriculture 

production, processing and distribution it is about 1/3 that is lost ).  Using waste to rear insects is 

particularly interesting because it plays into the idea of a òcircular food production systemó ñ one 

in which waste products can be reinvested into the system so that more food and less waste is 

produced (animals only use about 60 per cent of the energy and protein in animal feed, the rest of 

which they excrete ).   

In the EU in particular, regulations are changing to the benefit of i nsect proteins.  Since 2017 

insect protein has been allowed in the EU for aquafeed where it mostly competes with fish meal.  

Adoption of insect protein in animal feed is set to accelerate after the EU agreed that from 2022 

onwards processed animal proteins (PAPs) and insects are allowed to feed non-ruminant animals 

including pig, poultry, horses and pets. (The ban on feeding PAPs to ruminants, such as cows and 

sheep, will continue.)   

Currently the insect industry is geared towards providing high quality prot eins in pet food and 

as an alternative for fish meal/oil in aquaculture . However, as prices decline  and insect meal 

becomes more competitive to soybean meal , we expect insect meal to enter into certain segments 

of the piglets and poultry markets .  Using different penetration scenarios we believe that the 

potential of the insect industry is between 7.3m tonnes (USD13.1bn) and 14.9m tonnes (USD20.9bn) 

in the next 20 to 30 years. That compares with a current market size of the fish meal & oil indust ry 

of 6m tonnes. A demand of 10m tonnes of insect meal would require 650 insect meal production 

facilities with a capacity of 15,000 tonnes of insect meal (DM) per annum.  
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Key 6 graphs 

Fig. 1:  Global demand for animal food  
(bn tonnes /year)  

Fig. 2:  Sources of protein supply 
(g/capita/day)  

 
 

Source: Bryan, Garnier & Cie est   Source: FAOSTAT 

Fig. 3:  Global protein consumption  
(billion kg)  

Fig. 4:  Source for additional protein 
production (2020 to 2050)  

  

Source: Bryan, Garnier & Cie Source: Bryan, Garnier & Cie 

Fig. 5:  Global compound feed market of 
1.1bn tonnes  

Fig. 6:  Potential volumes for the insect 
industry (m tonnes)  

 
 

Source: Alltech  Source: Bryan, Garnier & Cie estimates 
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The growing demand for 
food, feed  and proteins 

Animal products including beef, pork, poultry and fish, are recognized as a source of 

high quality food providing proteins, other nutrients and energy.   Farmed animals 

convert plant and other raw materials into food products for people.  

However, livestock farming has a significant environmental impact  and could pose a 

hurdle to provide for the growing demand for food and proteins . There are three big 

environmental issues with the production of mea t and dairy: 1)  land use, 2) feed and 

water sourcing, and 3) climate change. Meat production demands a disproportional 

larger part of agricultural land, preventing food production to keep up with demand.  

And the environmental impact on land and water degradation, biodiversity loss, 

deforestation , greenhouse gasses, climate change, is slowing down agricultural 

productivity.   

Since food, water and land are scarce in many parts of the world, livestock is an 

inefficient use of resources. O ur analysis shows that while globally, meat and dairy 

provide just 20% of calories and 40% of protein, it uses the vast majority ð 75% - of 

agricultural land . (Approximately 40% of the world land mass is used for agriculture and 

of that 60% is for livestoc k and 40% for crops. From the 40% used for crops, 60% is eaten 

directly by people and another 40% is used for animal feed. ) 

Furthermore, livestock farming  produces 65% of agricultureõs greenhouse gas emissions 

mostly (40%) through enteric fermentation (bur ps) and the rest (25%) through manure. 

That meat production is highly inefficient for producing food and proteins , is 

particularly true for  red meat. T he production of one kilogram of beef requires 10 

kilograms of grain ð to feed the animal ð and roughly 17,000 litres of water. Pork is less 

intensive and chicken even less. To produce pork meat, 5.3kg of grains and 5,500 litres 

of water are necessary.  For chicken that is 2.6kg and 3,600 litres.  Indeed beef stands 

out for its unproductive water use, produci ng one of the lowest calories (172kcal) and 

proteins (16g) for a cubic meter of water.  And pork is the second lowest on calories 

(261kcal) and third lowest on proteins (38) per cubic meter of water.  By contrast 

vegetal crops are more productive.  Especia lly the potato stands out for its productive 

water use, yielding more food per unit of water than any other major crop. For every 

cubic meter of water applied in cultivation, the potato produces 5,811 calories (kcal) of 

dietary energy, compared to 3,569 in  maize, 2,381 in wheat and just 1,772 in rice. For 

the same cubic meter, the potato yields 158 g of protein, double that of wheat and 

maize, and five times that of rice.  

Livestock farming is an inefficient 
use of land and water and 
produces the majority of 
agricultureõs greenhouse gas 
emissions. 
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Fig. 7:  Contribution of farmed animal 
products  

Fig. 8:  Feed (kg, lhs) and water input (litres, 
rhs) to  produce one kilogram of 

different animal products  

 
 

Source: Bryan, Garnier & Cie, Poore and Nemecek  Source: Bryan, Garnier & Cie  

 

We calculate that in the next ten years (by 2030), demand for animal proteins will 

increase by 30% and in the next 30 years (by 2050) by 70% driven by: 

¶ Population growth : according to the most recent estimate by the World Bank, 

there are 7.8 billion people - and that might reach 9.7 billion by 2050 (+25%).  

¶ Rising income in developing countries and adaption of the òwesternó animal 

protein rich diet : According to the latest data from FAOSTAT, the average 2018 

world food supply measured 2,927 kcal/capita/day.  Estimates for 2050 range 

from 3,100 to 3,250 (averaging a 10% increase).  And the expected share of 

animal-based products will rise to 22% in 2050 (from 1 8% in 2020). Kcal derived 

from animals would increase to 702 by 2050 from 525 in 2018 (+34%).    

¶ Increased demand for sustainable, organic grown food are putting additional 

pressures on global natural resources.   
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Fig. 9:  Composition of animal food 
(kcal/capita/day)  

Fig. 10:  Global demand for animal f ood  
(bn tonnes/year)  

 
 

Source: FAOSTAT Source: Bryan, Garnier & Cie est  
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into account its indirect impacts (i.e. cropland s replacing pasture) .  More than three -

quarters (77%) of global soy (350mt)  is fed to livestock for meat and dairy production. 

Most of the rest is used for biofuels, industry or vegetable oils. Just 7% of soy is used 

directly for human food products such as  tofu, soy milk, edamame beans, and tempeh.    

Also producing fish meal and fish oil is resource intensive, as about 20% of wild -caught 

fish is used for feed production . This has led to forage fish such as anchovies and 
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Fig. 11:  World population  Fig. 12:  Sources of protein supply 
(g/capita/day)  

 
 

Source: World Bank, The Lancet  Source: FAOSTAT  

Protein demand from a growing global population  

Although on average 40% of world protein supply is from animal products, the numbers 

vary greatly by region in function of the average living standards.  In North America, 

Western Europe and Australia, over 60% of protein supply comes from animal products 

compared to only 35% in Asia and 22% in Africa.  As income increases the amount of 

animal-based products in diets tend to go up.  Hence, the expectation is that by 2050, 

the share of animal -based products in the total food supply will rise to 22.1% (from 

17.9% in 2018) and that the kcal derived from animals wou ld increase to 702 by 2050 

from 525 in 2018 (+34%).   Combining these findings with the expected evolution of the 

global population, should, over the next 30 years, lead to a 70% increase in demand for 

animal product s.  That in turn should not only increase demand for pasture but also 

demand for animal feed grown on arable land  (for all grains about 50 to 60% is used in 

feed ð and even 77% of soy). Given the scarcity of agricultural land, it is unlikely that 

supply will be able to match demand  with the curr ent agricultural set -up. 

Nevertheless, we estimate that about 30% of the increased need for proteins over the 

next 30 years will be supplied for by the existing meat and dairy industry.  Science and 

technology are driving productivity gains and we believe here is still a significant  

potential for increased efficiency by implementing best practices on a global scale  

(seasonality considerations, supplementation, fertilization of pastures, AI, increasing 

feed, genetic improvement, precision feeding etc) .   As a result we expect further 

upside for production per animal in both developed as in developing countries.  In 

developed countries, production per animal is likely to be supported by increases in 

genetics allowing for a better feed conversion ratio and the use of by -products.  In 

developing markets there is a significant catch -up to the level of production per animal  

in developed countries. Currently, m eat production per animal in Asia and Africa is 

about half to where it is in North America (44% for cattle, 61% for poultry, 65% for pigs) 

and dairy production is only a fraction of developed country levels.  In Africa beef meat 

per animal is 152 kg and in Asia it is 167 kg.  That compares with 296 kg in the 

European Union (up from 162 kg in 1961) and 362 kg in the USA (up from 215 kg in 

1961). In Africa dairy production per animal is 190 kg and in Asia it is 840 kg comp ared 

to 6,100 kg in the European Union and 10,200 kg in the USA.  If global productivity 

levels would be as high as in the USA, meat production would by 25% higher than it is 

today and global milk production would be 8x higher!  Given global supply chains 

coupled with the urgency to increase productivity (given growing developing countries 
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demands), we would indeed assume that over the next 30 years productivity 

improvement would lead to a 20% increase in protein production.  Because 

improvements in FCR through selective breeding, demand for feed will increase less 

and should be partially matched by increased crop yields but also will need to be 

supported by insect and algae proteins as additives and precision feed.  

Additionally we expect a decline in food waste and loss or use as feed stock, to provide 

15% of the increased need for proteins.  Currently almost  20% of the food made 

available to consumers is lost through over -eating (10%) or waste (9%), a study from 

scientists at the University of Edinburgh suggests.  Furthermore insects are able to use 

by-products of the food chain as feed and genetic companies are developing animal 

breeds that will be able to use better that same food waste and loss.  

After increase d productivity in the existing meat and dairy industry  (29%) and the use of 

food waste (15%), the remaining 56% of increased demand for proteins should be 

provided by alternative protein sources (we expect 29% from plant -based alternative s, 

18% from cultured meat and 1% from insects).  Indeed, novel technologies and 

disruptive innovations from plant -based and insect proteins to cultured meat, should be 

offering an alternative for the traditional products.  From those technologies, the 

plant -based alternative is further advanced and is making big strides to become cost 

competitive while at the same time being able to improve food sustainability and offer 

a more healthy alternative to meat.  For insects, we expect that consumers are most 

like ly to accept it as an ingredient (e.g. in bars and flour) but their main usage is likely 

to be in feed (for the conventional  meat industry) as an alternative to fish and soy 

meal.   

Cultured meat technologies is still facing significant barriers to commerc ializing: 

lowering costs and improving taste. Careful attention to texture and judicious 

supplementing with other ingredients could address taste concerns. And in order to 

accomplish cost-competitiveness, innovation is needed in four critical areas: cell l ine 

development, cell culture media, bioreactors and bioprocessing, and scaffold 

biomaterials.  We expect growth in cultured  meat to accelerate from 2035 onwards and 

together with the continued growth in plan -based alternatives, could start denting 

traditi onal protein production from 2040 onwards.  

Fig. 13:  Global protein consumption (billion 
kg) 

Fig. 14:  Source for additional protein 
production (2020 to 2050)  

 

 

Source: Bryan, Garnier & Cie Source: Bryan, Garnier & Cie 
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waste or use as feed stock 
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insects) could provide 15% of the 
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supply the other half of the 
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from plant -based alternatives 18% 
from cultured meat and 1% from 
insects). 
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The 70% increase in demand of proteins for food and the resulting increase in demand 

for feed , coupled with the accelerating urbanization, climate change and increased 

biofuel production represent major risks for long -term food security and competition 

for land use.  AgriTech is developing different solutions .  One of those is the 

development of novel feed proteins, including algal, yeast, bacterial -derived and 

insect-derived proteins.  Among them, insect -derived proteins are the most promising  

as the natural diets of many ani mals, both farmed and wild, already include insects.  

Insect meal to fill the need for more feed  
Especially the pet food and the aquafeed markets are currently looking towards insects 

and microalgea as an alternative  protein  sources given that availability  of fish meal is 

limited , prices are high and volatile  and they want to improve their sustainability 

claims.  But also in the poultry and pig industry, demand for  alternative  high-quality 

protein is rising.  

Indeed, insects (and microalgae) can have the same high quality claims and are 

providing similar functionalities as  fish meal/oil . They are considered an exceptional 

source of protein for pets, farmed and aquacultured animals .  Similar to fish meal/oil, 

insect meal improves animal health and production efficien cy. 

 

In our base scenario we expect that over time (20 to 30 years) insect meal could 

provide 2.5% of protein content o f pig feed, 5% of the proteins for aquaculture and 

chicken feed and 10% in pet food.  In that base scenario, the demand for insect meal 

would be 5.8m tonnes. ( our best case scenario is for 11.9m tonnes).  That compares 

with a current  market size of the fis h meal and oil industry of 6.0m tonnes and which 

according to different forecasts is expected to rise to 10.5m tonnes in 2025 and 13.9m 

tonnes by 2030.  In our scenario where i nsect meal is developed as an viable and 

qualitative equal alternative, we do not expect the fish meal  and oil industry to grow 

much beyond its current size .  Indeed, already over the past 25 years  fishmeal 

production has not increased and the inclusion of fish meal in fish feed for marine fish 

has dropped to 12% from 50% (and has been replaced with soybean protein 

concentrate ).  We believe that in future, insect meal could be a high valued protein 

source replacing fish meal.  

Furthermore there is an additional market for insects in human food. Although there is 

a significant aversion to eating insects by Western consumers, insects have historically 

contributed to the diets and cultural practices of humans and is , accordin g to the FAO, 

consumed by about 2bn people on a regular basis (ébut mostly for snacking).  The 

addition of insects as an ingredient (e.g. in snacks/protein bars for athletes or in flour  

that than can be used for bread, pizza, pasta etc ) is likely to contri bute to a more wide 

spread acceptance. In our base case we expect insect proteins to take up 0.5% of 

protein demand for human food and in our best case 1.0%.  That would add 1.5m tonnes 

and 3.0m tonnes respectively bringing the total market demand for inse ct proteins in 

the next 20 to 30 years, to a range of 7.3m tonnes to 14. 9m tonnes and USD13.1bn to 

USD20.9bn.  Given the price differential between feed and food proteins we expect 

that around 35% of the market would be food applications, with feed applica tions 

accounting for 65%. 

 

Edible insects (and microalgae) for 
animal feed products are fulfilling 
the same functionalities as fish 
meal/oil (high protein ingredients 
that improve animal health, 
weight gain and FCR) 

In our scenario, insect proteins 
could represent 5.8m (3%) to 
11.9m (7%) tonnes out of the 170m 
tonnes global protein market for 
animal feed.  

And even a low penetration in 
human food could add another 
1.5m to 3.0m tonnes (but at 
significantly higher pri ces). 
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Insects as novel feed 
protein source  

The ability to convert substrates into a high -protein product positions insects as a novel 

feed ingredient that could displace proportions of soybean and fish meal.  Insects can 

be farmed in a rang e of locations, climatic conditions and production scales.  

Indeed, given the role that insects play in natural ecosystems as biological waste 

processors and decomposers, means that they can be reared from a vast range of 

feedstock substrate materials, pot entially allowing for better cost advantages  and more 

sustainable label .   

On top of that, the natural diets of many animals, both farmed and wild, include 

insects. If allowed to do so within the production environment, fish, poultry and pigs 

would consume insects as part of their natural behavior. Edible insects, such as black 

soldier fly, mealworms, lesser mealworms as larvae, house cricket and the European 

migratory locust ,  look well -suited as part of animal feed and also for human 

consumption.  However, whilst, according to the FAO, the consumption of edible insects 

is common practice for at least two billion people , it is a staple that for western 

consumers is rather unusual.   Adaption in the feed industry seems to be much swifter.  

Generally, insects are reared, euthanized humanely and then processed by crushing to 

separate the protein and oil content, both of which are considered high -value products. 

This process leaves a concentrated and dry meal containing 56 ð82% protein, which is 

similar to fish meal and soybean meal protein content.   Furthermore, as well as 

containing healthy fats and oils, contain essential amino acids, fatty acids, vitamins and 

minerals, offering good n utritional content for feed.  The amino acid profile and 

digestibility of meals is also important in feed formulation. Some studies suggest that 

insect meals could have competitive amino acid profiles to fish meal, including a range 

of essential or indispe nsable amino acids, however, composition and digestibility vary 

by insect species, life stage, feedstock diet and rearing system.  

Available evidence suggests that insect -based feeds are comparable with fish meal and 

soy-based feed formulae in terms of prot ein and nutritional properties, with the 

exception of fish oils, which cannot be sourced from insects but are required in 

aquafeed.  

A key by-product from insect biomass production is the insectsõ excrement, known as 

frass, which is high in nitrogen and ca n be applied to soil as a fertiliser, offering an 

additional income stream and thus contributing towards the commercial viability of 

insect farming businesses. A second and potentially high value by -product is chitin, 

found in exoskeleton skin sheddings, and with potential use in pharmaceuticals, textiles 

industries and agriculture.  

  

Edible insects are regarded as one 
of the most sustainable animal 
protein sources. They are in 
general, rich in protein and 
contain essential amino acids, 
fatty acids, vitamins and minerals.  
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Fig. 15:  Proximate composition (percentage of dry matter) of insect and reference substrates  

 Housefly 
pupae 

Black soldier fly 
larvae 

Black soldier fly 
pupae 

Yellow 
mealworm 

Fish 
meal 

Soybean 
meal 

Crude protein 62.5% 56.1% 52.1% 52.0% 71.0% 51.6% 

Fat 19.2% 12.8% 19.7% 33.9% 9.2% 2.5% 

Ash 5.6% 12.6% 13.9% 3.9% 19.9% 6.8% 

Total indispensable amino 
acids 

41.8% 37.1% 39.3% 42.3% 41.5% 44.4% 

Digestibility Organic matter 83.2% 84.3% 68.1% 91.5% 82.1% 80.6% 

Source: Protein quality of insects as potential ingredients for dog and cat foods, Bosch et al. in Journal of Nutritional Science  

Insect farming and processing requires a feedstock substrate and energy, water and 

land to operate the farming facility. The extent of the environmental impact will 

therefore depend on the insect species, substrate(s) used, the use of by -products from 

insect production, and the power and heat source for the insect rearing facility. 

Impacts can also vary by geography and location of the insect farm. A literature review 

completed by a study from the WWF, taking into account a range of environmental 

factors, suggests that the overall environmental impact of insect production is lower 

than those of the production of soybean and fish meal (Figure 16). While this review 

included both grey and academic litera ture, it is important to note that there is limited 

literature available and further research is required to quantify the environmental 

impact of different insect production systems and to determine the rearing conditions 

required for optimal environmental  outcomes. The literature suggests that the greatest 

reductions in impact will be in land use (compared to soy production) and biodiversity 

(compared to both soy and fish meal production). This is due to the high risk of habitat 

conversion for soybean production and the reduction of fish stocks for providing fish 

meal for use in aquaculture.  

A literature review completed by 
a study from the WWF, taking 
into account a range of 
environmental factors, suggests 
that the overall environmental 
impact of insect production is 
lower than those of the 
production of soybean and fish 
meal 
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Fig. 16:  Summary of literature on the environmental impact of insect farming relative to soy 
and fish meal production.  

 
Source: The future of feed: a WWF roadmap to accelerating insect protein in UK feeds  

Product range 

Insects have been farmed for various commodities including food (cockroaches), dies 

(cochineal beetle), silk (silkworm) and honey (honey bees), fish bait (mealworms), lac 

for nail polish and wood varnis h (lac insects), animal testing (fruit flies), plastic 

breakdown (caterpillar larvae of the greater wax moth  together with the 

microorganisms in its gut ), pet food (crickets), etc.  

But t he urgency to find alternative protein sources for feed has resulted in a high 

market acceptance and market recognition for insect s The most common insect 

products are:  

¶ Insect Meal:  Is the highest added-value product for animal feed to supplement 

or replace non-sustainable sources of proteins thanks to high protein content 

(>60%), more particularly for aquaculture.  Given its high digestibility it is also 

well suited for pet food.  

¶ Insect Oil:  Insect oil is obtained by the process of defatting insect proteins, is 

highly digestible and provides a sustainable source of energy for many animals.  

¶ Insect Puree: Puree is a hypoallergenic f resh product combining all the macro 

and micronutrients of insects, particularly well -suited for wet formulation of 

pet food  

¶ Fertilizer (Frass): Frass is derived from insect droppings, is rich in nitrogen, 

phosphorus and potassium, necessary for good plant growth.  It eliminates the 

need for chemical fertilizers and provides eligibility to organic farming.  

Key players in the global edible insects for animal feed market include Protix, Ynsect, 

Agronutris, Aspire Food Group, EnviroFlight, LLC, Enterra Feed Corporation, 

The urgency to find alternative 
protein sources for feed has 
resulted in a high market 
acceptance and market 
recognition for insects. For fish, 
poultry and pigs, insects are 
already natural feed.  
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Entomotech S.L., Kreca Ento-Feed BV, DeliBugs, Haocheng Mealworms Inc, Entomo 

Farm, NextProtein, Beta Hatch, Nutrition Technologies, Hexafly Biotech, Entobel, 

HiProMine, InnovaFeed, Nusect, Protenga, and Mutatec. 

In countries where eating insect s is part of the culinary tradition, they are often eaten 

whole: snacking them, stir frying, grilling on skewers or popping them into soups or 

stews. Sometimes they are grinded, used as flavoring and sometimes made into powder 

and mixed with salts and spic es.  Western countries without this tradition, have also a 

more processed approach to food.  In North America, Canada, and the EU, insects have 

been processed into non-recognizable forms, such as powders, flour , burgers and 

minced meat, fitness bars, pasta , crackers, bread , snacks but also beer  and milk 

alternatives.  

Production process 

The production  process at an insect farm does not differ from other livestock farms: it 

rears or buys animals (in this case insects), provides food, water, growing conditions, 

encourage them to breed, harvest periodically and process them.  Most insect farms are 

fully i ntegrated and their production platform is mostly automated.  The standard 

processing procedure usually includes: 

¶ Harvesting and cleaning: Insects at different life stages can be collected by 

sieving followed by water cleaning (i.e. swimming in water for 2 4 hours) when 

it is necessary to remove biomass or excretion. Before processing, the insects 

are sieved and stored alive at 4 ᴈ for about one day without any feed.  

¶ Killing and inactivation: Insects are killed by freezing which also inactivate any 

enzymes and microbes on the insects.  

¶ Heat-treatment: Sufficient heat treatment is required to kill pathogens so that 

the product can meet the safety requirement.  

¶ Drying: To prevent spoilage, the products are dried to lower the moisture 

content and prolong the she lf life. Longer drying time results from a low 

evaporation rate due to the chitin layer, which prevents the insect from 

dehydration during their lifetime. In general, insects have a moisture level in 

the range of 55 -65%. A drying process decreasing the moisture content to a 

level of less than 10% is good for preservation.   

The production process at an 
insect farm does not differ from 
other livestock farms: it rears or 
buys animals (in this case insects), 
provides food, water, growing 
conditions, encourage them to 
breed, harvest periodically and 
process them.   
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Fig. 17:  Elaborate insect processing  

 

Source: Wageningen University & Research 

Environmental impact  

While there are environmental benefits of using insects compared tot chicken, pig or 

beef in human food, the conclusions for animal feed are more balanced: there does  not 

seem to be a major environmental benefit to prefer insect meal for feed over fish meal 

or soybean meal.  The benefit compared to fish meal is limited to the risk of overfishing 

and depletion of forage fish, but all other indicators including energy demand, climate 

change, land and water use are in favor of fish meal.  However, given the increased 

demand for farmed fish and as a result fish meal and oil, there is no other option than 

to formulate compound fish feed with insect meal.  

The benefit compared to soybean meal is mainly at the land use level (depending on 

the assumptions of feed input for insect f arming), while on cumulative energy demand, 

climate change impact, aci difi cation and eutrophication the benefit is to soybean meal.   

However, given that insects can  be reared on food waste , providing a potential solution 

for a number of waste streams, including manure, catering waste, unsold products from 

supermarkets or food industries etc., could tilt the environmental balance  to the 

benefit of insect meal.  

Insect meal as feed 

There are not that many studies on the environmental impact of insect meal as an 

alternative for fish meal or soy bean meal. Nevertheless the main conclusion seems that 

there is no environmental benefit to prefer insect meal over fish meal or soy bean meal.  

The benefit compared to fish meal is limited to the risk  of overfishing and depletion of 

forage fish , but all indicators including energy demand, climate change, land and water 

use are in favor of fish meal.  The benefit compared to soybean meal is mainly at the 

land use level (depending on the assumptions of feed in put for insect farming), while on 

cumulative energy demand, climate change impact, aci difi cation and eutrophication 

the benefit is to soybean meal.   

There is no environmental benefit 
of insect meal over fish meal o r 
soybean meal:  the benefit 
compared to fish meal is limited 
to the risk of overfishing and 
depletion of forage fish, and the 
benefit compared to soybean 
meal is mainly at the land use 
level.  



AgriTech Insects as feed 

Alternative proteins ð the trend towards meat, dairy and feed substitutes.  

 
19 

The main issues to use insect meal as feed are about using waste streams as feed and 

scaling up of insect production: òIntensifying industrial insect farming with standard 

and energy-efficient facilities and developing suitable insect -specific substrates to 

address nutritional composition and environmental aspects will be essential for insect 

meal as a future protein source supply for aquafeeds.ó 

One of the earlie st insect meal  life cycle assessment (Thevenot et al. , 2017), based on 

data provided by the French mealworm producer Ynsect, concluded that per kg of 

protein, mealworm larvae meal production had a larger impact on the environment 

than those of soyabean meal and fish meal as sources of protein in livestock an d 

aquaculture feeds.  Not only was the impact larger on cumulative energy demand, 

climate change impact, acidification potential but also for eutrophication potential, 

and for land use.   The conclusion of the authors was that using mealworm meal in 

animal feed does not currently decrease environmental impacts of livestock.  However, 

the mealworm diet contributed the most to impacts in all the categories. On the pilot 

farm that was used for the study (of Ynsect), the insect diet contained a mix of flours 

from raw materials that can be used directly in animal feed. Since the FCR was 1.98 x, 

feeding mealworm meal to poultry or fish would decrease the economic and 

environmental efficiency of these production systems.  Hence, the conclusion that 

research efforts should focus on identifying alternative sources of feed for insects that 

have lower environmental impact.  However, the quality and composition of the insect 

diet can strongly influence the nutritional composition of the insect meal. This directly 

influences ingredient ratios in animal feed formulation and consequently has a positive 

or negative influence on environmental impacts of animal supply chains.  Furthermore, 

by increasing competition for raw materials (currently biomass is used in animal feed, 

biogas production or composting) and byproducts ( insect manure, oil, and chitin, which 

could replace manure from other animals and compost, used cooking oil, and chitin 

from crustaceans, respectively) , the emergence of a new insect  supply chain might 

indirectly  worsen environmental impacts of  other types of agriculture production.  

Fig. 18:  Comparison of  life cycle impact assessment  of one kg of protein of mealworm larvae 
meal, soybean meal, and fish meal delivered in France.  

 Mealworm larvae meal 
(France)  

Soybean meal 
(Brazil)  

Fish meal (Peru)  

Cumulative energy demand (MJ)  217.37 31.17 25.62 

Climate change (kg CO2 eq)  5.77 4.09 1.69 

Acidification  (g SO2 eq) 39.38 17.61 6.59 

Eutrophication (g PO4 eq)  23.03 16.45 2.63 

Land use (m2a)  6.35 4.34 0.01 

Source: Alexandre Thévenot, Mealworm meal for animal feed: Environmental assessment and 

sensitivity analysis to guide future prospects  in Journal of Cleaner Production , 2018 

 

A more recent life cycle assessment of food industry side streams transformation via 

Black Soldier Flies into intermediate products applicable for fee d and food purposes 

(Smetana et al. , 2019) indicated that the fresh BSF biomass from a high productivity 

pilot industrial scale (Protix, Buhler) is almost twice more sustainable than fresh 

chicken meat.  However, while being competitive against animal -derived egg protein 

and microalgae, BSF meal had a higher environmental impact than plant -based meals 

but also than fish meal and whey concentrate . 

While being competitive against 
animal-derived egg protein and 
microalgae, BSF meal has a 
higher environmental impact 
than plant -based meals and also 
than fish meal and whey 
concentrate . 
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Fig. 19:  Environmental impact comparison of main protein sources used for 
feed and food (per 1 kg of product)  

 

Source: Smetana et al., Sustainable use of Hermetia illucens  insect biomass for feed and food: 

attributional and consequential life cycle assessment, 2019 in Resources, Conservation and 

Recycling  

  


