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Objective 

To quantify the GHG and NH3 production for three edible insect species to 

evaluate whether, on these two aspects, they form an environmentally friendly 

alternative to more common production animals. 

 

 

 

Conclusion 
• The insect species studied, could serve as a more sustainable alternative 

for the production of animal protein from the perspective of GHG and NH3 

emissions. 

Introduction 

Greenhouse gas production (GHG), as a cause of climate change, is considered  

one of society’s biggest problems. The livestock sector is the largest contributor 

of anthropogenic GHG emissions. Also, large amounts of ammonia (NH3), leading 

to soil nitrification and acidification, are produced by livestock. Therefore other 

sources of animal protein, like edible insects are currently being considered. 

Edible insects, when compared with the more common production animals, are 

similar regarding protein content and are leaner.  

  

Methods 

Three edible insect species, housed in cages representative for a commercial 

setting, were provided with commercial diets. The cages were placed in climate 

respiration chambers, in which the production of  CO2 and CH4 was 

determined. From these chambers air samples were taken which were analysed 

for NO2. Also, by means of reagent tubes the NH3 concentration in the incoming 

air, and in the chamber, was determined. The animals were weighed and their 

mass gain was calculated. 

 

 

 

Table 1: Crude protein and crude fat content in dry matter of mealworm larvae (Tenebrio 
molitor), house crickets (Acheta domesticus), migratory locusts (Locusta migratoria), ground 
beef, chicken and pork. 

                

    Mealworm (1) House cricket (1) Locust (2) Beef (3) Chicken (3) Pork (3) 

Protein (g/kg) 585 697 649 508 652 434 

Fat (g/kg) 266 165 186 499 303 483 

Abstract 

Production of edible insects has been suggested to be more environmentally 

friendly than that of the more common production animals. Greenhouse gas (GHG) 

and ammonia (NH3) emissions are relevant for determining environmental impact. 

Using climate respiration chambers, the direct production of GHG’s and NH3 were 

quantified. The results show that the insects studied had a lower production of 

both GHG and NH3 per kg of gained mass (growth). Therefore, these insect 

species could form an environmentally more favourable alternative to common 

livestock. 

Results 

Production of GHG’s  (CO2  equivalents) and NH3 by several animal species per kg 

of fresh mass gain (4).  

Discussion 
• Contrary to pigs and cows, these edible insects do not produce methane, 

which partially explains the low production of GHG’s. 

• Also, insects convert feed very efficiently. 

• Further research is dedicated to a Life Cycle Assessment, that takes the 

total production cycle into account rather than only direct GHG and NH3 

emissions.  
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Note the factor 100 scale difference between insect and mammal bar diagrams 
 

Note the factor 10 scale difference between insect and pig bar diagrams 
 


