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S2.1.2. Functional unit (FU) 

Mealworm protein was estimated as the amount of nitrogen multiplied by 6.25, a typical conversion factor 

that is also used for insects [28]. The protein content of mealworms was calculated to be 53.78% based on dry 

matter (DM). Since nitrogen is not only found in protein but is also bound to the chitin of the mealworm 

exoskeleton, the determined average nitrogen values were subtracted based on reported chitin-bound 

nitrogen values of 5-6% [29]. Taking into account the DM content at harvest (27%) and an edible portion of 

94.5% (without chitin), 1 kg of mealworm protein requires 7.30 kg of live mealworm mass. Whereas, for pork 

production, the edible protein fraction was calculated following the proportions found in the study by [30], 

which initially distinguishes between the edible fraction, i.e. meat plus edible organs and tissues, and the live 

weight product (LWP), which represents the actual weight of the animal before slaughter. The calculation for 

pork is carried out as follows: 

(1) 1 kg LWP = 0.60 kg edible fraction     1 kg edible fraction = 1.66 kg LWP 

Then the protein content within the edible fraction is calculated, which for pork corresponds to the 

following ratio: 

(2) 1 kg edible fraction = 0.150 kg edible protein    1 kg edible protein = 6.66 kg edible fraction 

Summarizing by relating 1 kg of edible protein to the LWP, we obtain the following formula: 

(3) 1 kg edible protein = (1.66 x 6.66)kg LWP    1 kg edible protein = 11.05 kg LWP 

 

S2.2. Life Cycle Inventory (LCI) 

The mealworm system production accounts for the feeding of the parent stocks and the process of rearing, 

killing, and storing mealworms. Concerning mealworms’ feed supply, the quantity in kg of each type of 

ingredient (i.e., maize, grain, etc.) was calculated on the basis of the total percentage composition of the dry 

mixture. The feed mixture was composed of wheat bran (70%), maize (12%), brewer’s yeast (10%), and lucerne 

(8%). On-farming electricity consumption for feed, rearing, and storage processes were recorded and 

elaborated based on data collected from [25]. The average low-voltage electricity mix was used, which ensures 

that electrical equipment within certain voltage limits (50 and 1000 V for alternating current; 75 and 1500 V for 

direct current). Diesel consumption for transportation from field to mealworm gate for all feed ingredients 

was calculated based on fuel consumption data sheet for crop and livestock use, according to Dreyer et al., 

2021 [25].  

The life cycle inventory of pork production considered feeding, fattening, and slaughtering processes 

data. Feed supply amounts were calculated based on Reckmann et al., 2013 [27], thus by relating the quantities 

to the functional unit considered in the study (1 kg of edible protein).  



Pork feeding, fattening, and slaughtering electricity consumption for machinery and rearing facilities was 

calculated considering the low-voltage electricity mix based on Ecoinvent database, thus considering the 

transmission of 1 kWh electricity at low voltage, which started from fed into the transmission network, and 

ended with the transport of 1 kWh of low voltage electricity in the transmission network over aerial lines and 

cables. For field operations, the average hourly fuel consumption was taken into account, corresponding to 

about 42 l/h and relating it to the distance, about 10 km. While, for the transport of animals to the 

slaughterhouse, a distance of 40 km was considered [27]. All data have been related to the FU considered in 

the study.   
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