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Challenge: Food Waste
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Composition of Food Waste In Malaysia 
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Malaysia
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Source: United Nations Environment Programme, 2017 Source: Solid Waste and Public Cleansing Management Corporation (SWCorp), 2021



First Challenge: Avoidance of food waste to landfill

Solution: Use of Black Soldier Fly (BSF)

Hermetia illucens

• Not a disease vector
• Harmless to human
• Adult flies do not eat, 

eventually dies after 
mating and laying eggs

• Lifecycle: 45 – 50 days
• The larvae are voracious 

consumers of organic 
waste



Video



Food Waste as Feeding Source on BSFL:
Challenge VS SolutionRaw Food Waste Treated Food Waste

Digestibility barrier: Complex carbohydrate and fiber 

reduce larval growth and conversion efficiency

Microbial contamination: Increases BSFL mortality 

rate

Low oil recovery: Poor hydrolysis of triglycerides into 

free fatty acids

Longer Rearing Time: Raw food waste requires >20 

days for BSFL to reach maximum nutrient accumulation

Improve feed digestibility: SCW hydrolysis makes 

nutrients directly available for consumption 

Depathogenation: Disinfects raw food and improve 

survival rate of BSFL

Enhance oil recovery: Efficient hydrolysis improves 

fatty acid availability in food waste for lipid accumulation

Accelerated Process: Raw food waste can be 

processed in less than 60 minutes

Subcritical Water (SCW) Technology



Subcritical Water Solution

Structure content in the waste 
before hydrolysis process Hydrolysis

✓ Lignin degradation 
✓ High temperature and 

high pressure in SCW

- Break down of lignin-hemicellulose 
bond exposing recalcitrant biomass for 
sugar and nutrient recovery
- Converting biomass into simpler and 
smaller molecules

After hydrolysis processFormulation

Vegetables and fruits waste

Hemicellulose

Lignin

Cellulose

Subcritical water (SCW)

Lignin

Cellulose

Hemi
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Image of Proof of Concept (PoC)

Expected Achievements:
• Comparative dataset (Raw VS SCW) with >20% increases in BSFL biomass using SCW pretreatment and increase in lauric acid
• Replication of simplified BSFL food waste systems in other countries for community income generation
• Reduce food waste on the landfill and strengthen collaboration among all actors
• Stimulate economic activity and foster new businesses through insect-based products



Co-Creation Ecosystem
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“WASTE IS ONLY 

A WASTE

IF WE WASTE IT”





SWOT Analysis

S
Strengths

W
Weaknesses

O
Opportunities

T
Threats

• Rapid 

processing time 

on food waste

• Triple-stream 

revenue 

• Limited existing 

BSFL rearing 

facilities

• Technical 

complexity of oil 

extraction &high-

end product 

development

• Increasing 

regulatory 

pressure to divert 

food waste from 

landfills

• High market 

demand for lauric 

acid

• Competition from 

conventional 

waste treatment 

technologies

 

• Market 

acceptance for 

insect-based 

products



KEY PARTNERS KEY ACTIVITIES VALUE 

PROPOSITIONS

CUSTOMER 

RELATIONSHIPS
CUSTOMER 

SEGMENTS

KEY SOURCES CHANNELS

COST STRUCTURE
REVENUE STREAMS

• University (MJIIT, 

UTM + ASEAN 

Partners)

• Industry Collaborator

• Government 

Agencies 

• City Councils

• Waste Provider 

(Household/Market)

• Industry Players

• Operational cost – SCW maintenance and utilities

• Capital investment for BSFL rearing infrastructure

• Laboratory analysis and quality control

• Product development 

• SCW pretreatment on

      food waste

• BSFL rearing and harvesting

• Oil extraction from BSFL 

biomass

• SCW pretreatment reactor

• Skilled technical and 

research personnel

• Continuous supply of food 

waste feedstock

• Sale of triple stream resource – Larval biomass, frass and lauric acid

• Training and capacity-building services

• Government and 

sustainability 

programs

• Exhibitions and pilot 

demonstrations

• Accelerated resource 

recovery via SCW 

technology – Reducing 

rearing time of BSFL on 

food waste with >20% 

increase in biomass yield

• Sustainable lauric acid 

source - High lauric acid 

content as an alternative 

to vegetable oil sources

• Municipalities and 

waste manager

• Livestock and 

aquaculture industry

• Pharmaceutical and 

oleochemical sectors

Business Model Canvas (BMC)

• Technical advice and 

consultancy on BSFL 

operations & product 

development

• Training program and SOP 

development for stakeholder
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