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• Act as contaminants deteriorate conventional bale quality

• Too little to sort & recycle, not economically viable 

Concerns about Biodegradable bio-based plastics 

Consider the application and production capacity, we first focus on PLA

Really?



Sorting Model + Economic Assessment
A systematic, data-driven framework designed to simulate the material flows within Material Recovery Facilities 

(MRFs) based on material flow analysis (MFA) approach, coupled with economic viability assessment

(Sapu tra Lase et  al . 2022)



What have we done?
Material flow analysis of PLA packaging at MRFs with Cost -Benefit Analysis CBA

▪ Scenario: BAU and +NIR PLA 

▪ Scenario: Increasing market penetration 

(Li et al., 2025, Resources, Conservation & Recycling, in revision)

‒ 99% for virgin, 97.4% for degraded PLA 

products (Chen et al., 2021).

‒ 97.8% (Titech) and 99.6% (Gertman et 

al.,2013) from mixed PET waste stream.

‒ 88.04% (CE Delft, 2019)

NIR Sorting efficiency



PLA flow at MRF

PLA does not disturb PET recycling under the current market share!



Labor cost 56,250€ per person per year
Industrial reference & 

Expert judgement

Electricity (0.162€/kW)
electricity price × electricity 

consumption (kWh)

Industrial reference & 

Expert judgement (details 

can be found in SI Table 

S14)

Repair and maintenance 6.5% of TIC
Industrial reference & 

Expert judgement

Insurance 2.0% of TIC
Industrial reference & 

Expert judgement

Fuel (1600 EUR/m3) Fuel price × material load Cimpan et al., 2016a

Disposal Cost (140 

EUR/t)
140 EUR/t × Residue amount (t) Cimpan et al., 2016a

Overall 

Sorting Cost 

(EUR/t)

€ 186
Overall plant OPEX/plant 

annual capacity (75 ktonne)

CAPEX: 40.6 M€Economic assessment

Sensitivity analysis: 

±25% change of cost parameters in CBA



Cost Parameters 0.165% 0.57% 1% 3% 5% 10% 15% 20%

NIR sorter (incl.conveyor&hopper) 230,000 € 230,000 € 230,000 € 230,000 € 230,000 € 460,000 € 460,000 € 460,000 €

Air compressor/blower 39,000 € 39,000 € 39,000 € 39,000 € 39,000 € 78,000 € 78,000 € 78,000 €

Installation cost (8% eq) 21,520 € 21,520 € 21,520 € 21,520 € 21,520 € 43,040 € 43,040 € 43,040 €

Project management cost (7%) 20,336 € 20,336 € 20,336 € 20,336 € 20,336 € 40,673 € 40,673 € 40,673 €

Contingency Cost (10%) 31,086 € 31,086 € 31,086 € 31,086 € 31,086 € 62,171 € 62,171 € 62,171 €

Annualized capital cost (7-year lifespan) 48,849 € 48,849 € 48,849 € 48,849 € 48,849 € 97,698 € 97,698 € 97,698 €

Labor (56,250 €/year, person) 168,750 € 168,750 € 168,750 € 168,750 € 168,750 € 168,750 € 168,750 € 168,750 €

Electricity (0.16 €/kWh) 50,976 € 50,976 € 50,976 € 50,976 € 50,976 € 50,976 € 50,976 € 50,976 €

Maintenace (6.5% Capex) 3,175 € 3,175 € 3,175 € 3,175 € 3,175 € 6,350 € 6,350 € 6,350 €

Insurance cost (2% Capex) 977 € 977 € 977 € 977 € 977 € 1,954 € 1,954 € 1,954 €

Depreciation cost (15%) 7,327 € 7,327 € 7,327 € 7,327 € 7,327 € 14,655 € 14,655 € 14,655 €

Total Operation cost 231,205 € 231,205 € 231,205 € 231,205 € 231,205 € 242,685 € 242,685 € 242,685 €

Allocated Costs (Input PLA share*plant 
OPEX) 24,515 € 84,694 € 148,585 € 445,756 € 742,927 € 1,485,877 €2,228,810 €2,971,708 €

Disposal saving (140€/t) € 14,899 € 48,998 € 85,199 € 253,574 € 388,727 € 843,053 € 1,235,127€ 1,685,135

Revenue (Market value of sorted 
PLA,250€/t) € 29,351 € 90,248 € 154,903 € 455,621 € 756,399 € 1,508,317€ 2,260,230€ 3,012,164

Costs-Add NIR PLA 



PLA sorting cost

Break-even point: 2.4% of PLA at MRF input waste stream



Sensitivity analysis

Low (<1%) : Labour cost

High : Sorted PLA price & Disposal cost



Break-even point (PLA price & disposal cost)



Break-even point (NIR sorting efficiency)



Take-Home Message

❑ PLA is unlikely to disturb PET recycling under the current market share

❑ PLA sorting can be economically viable when it reaches 2.4% at MRF input

❑ Improvement in NIR sorting can facilitate PLA sorting investment 



www.prosperbioplastics.eu

info@prosperbioplastics.eu
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Thank you.



Model Output_Process yield
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