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SUSINCHAIN online tool
http://susinchain.herokuapp.com/index 



Online Industrial DSS
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Criteria is in square brackets, red – economic, green – environmental, blue – social, black – applicable to a few aspects; AIB – 
amount of insect biomass; AIF – amount of insect frass; DEU – direct energy use; DWU – direct water use; ENV – integrated 
environmental impact; FCE – feed conversion efficiency; FWP – fair wage potential; LS – labor safety; NRF – nutritional value of 
feed; RES – renewable energy share; TAC – total annual cost

Key factors identified for 
Multi-Objective Optimization (MOO) 



Sustainability is complex and … complicated…

Criteria is in square brackets, red – economic, green – environmental, blue – social, black – applicable to a few aspects; AIB 
– amount of insect biomass; AIF – amount of insect frass; DEU – direct energy use; DWU – direct water use; ENV – 
integrated environmental impact; FCE – feed conversion efficiency; FWP – fair wage potential; LS – labor safety; NRF – 
nutritional value of feed; RES – renewable energy share; TAC – total annual cost

𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐴𝐴𝐴𝐴𝐴𝐴 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹

𝐴𝐴𝐴𝐴𝐴𝐴 =
𝐴𝐴𝐴𝐴𝐴𝐴
𝑁𝑁𝑁𝑁𝑁𝑁 1− 𝐹𝐹𝐹𝐹𝐹𝐹  𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹

𝐷𝐷𝐷𝐷𝐷𝐷 = 𝐸𝐸𝑒𝑒 �𝐹𝐹𝐹𝐹,𝐶𝐶𝐶𝐶,𝑈𝑈𝑈𝑈𝑈𝑈,𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐸𝐸ℎ �𝐶𝐶𝐶𝐶,𝑈𝑈𝑈𝑈𝑈𝑈,𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐸𝐸𝑡𝑡 �𝑇𝑇𝑇𝑇𝑇𝑇 ∗ 𝐿𝐿 ∗ 𝐻𝐻𝑒𝑒 ∗ 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸

𝐷𝐷𝐷𝐷𝐷𝐷 = �𝐹𝐹𝐹𝐹,𝐶𝐶𝐶𝐶𝐶𝐶 ∗ 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊

)𝑅𝑅𝑅𝑅𝑅𝑅 = % 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 + %𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + (%𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

𝑇𝑇𝑇𝑇𝑇𝑇 = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂

𝐿𝐿𝐿𝐿 = �𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 ∗ 𝑁𝑁𝑖𝑖 𝑆𝑆𝑆𝑆𝐿𝐿𝐿𝐿
𝐹𝐹𝐹𝐹𝐹𝐹 =

𝑅𝑅𝑅𝑅
𝑅𝑅𝑅𝑅𝑅𝑅 𝐶𝐶𝐶𝐶𝐹𝐹𝐹𝐹

𝐹𝐹𝐹𝐹𝐹𝐹 = 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 ∗ 𝑁𝑁𝑁𝑁𝑁𝑁



Designing Decision Support Tool



Modular Life Cycle Approach 



Structure of Decision Support Tool
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Methodological insights: LCA

Outcomes

Basis

Results Impact Categories
• Climate Change
• Human Health
• Resource Depletion
• Ecosystem Quality
• Land Use
• Water Use
• Acidification
• Eutrophication
• Minerals Use
• Fossil Fuel Use
• Carcinogens …

ISO DN 14040-14044

Sustainable Degree of Product, Pt

Life Cycle Thinking

Inventory and Analysis

Estimate environmental impact of technologies and productsMain Objective

55 9 26 6

1 t of Meat/Fish

Technologies and Products 
Comparative Possibilities

Raw Materials

Equipment and Components Production

Waste and Pollution Flows

More Sustainable Equipment Selection
Product Sustainability Determination
Environmental Labeling
Technologies Improvement 
Food Innovation

Quantified Data

1 
annual

1 kPt
=

More efficient, less 
harmful  and less resource 

consuming products

PEF

• Hotspots
• Best options
• Cradle-to-grave
• FU
• Comprehensive methods
• Potential impacts



Baseline LCA and LCC data



Structure of Decision Support Tool



System boundaries overview

Smetana, S., Spykman, R., & Heinz, V. (2021). Environmental aspects of insect mass production. Journal of Insects as Food and Feed, 1-20.



Industrial blueprint scheme 
for sustainable insect value chains



Structure of Decision Support Tool



Screenshot of online Industrial DSS



Take away messages

1. Proposed DSS based on modular approach to 
Life Cycle Assessment, economic costs and 
social factors allows to define the optimal insect 
production chains for four insect species based 
on multi-objective optimization (MOO). 

2. The scenario factors include scale of production, 
location (within EU), and objectives of 
production. 

3. They result in the recommendations for the feed 
compositions. 

4. Validation of scenarios are required…
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for your attention! 
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