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Abstract 

This study evaluates the feasibility of a Mechanical Biological Treatment (MBT) facility for managing 450 tons of 

municipal solid waste (MSW) daily in Egypt, comparing two pathways: Mechanical Sorting with Composting and 

Mechanical Sorting with Biodrying. The analysis integrates a mass balance framework with financial modeling to 

assess the technical outputs, economic performance, and environmental impacts of each pathway. Data includes a 

450-ton daily waste processing capacity, local market dynamics, regulatory frameworks, and GHG emission 

calculations aligned with international protocols. 

Technically, composting excels in resource recovery, converting 38% of the organic fraction into nutrient-

rich compost and supporting agricultural applications and 17% of medium-grade RDF, while reducing landfill 

dependency to under 10% of total input. In contrast, biodrying focuses on producing energy-efficient Refuse-Derived 

Fuel (RDF), with outputs of 17% high-grade and 13% low-grade RDF, suitable for industrial applications (Figures 1 

and 2). However, biodrying is more energy-intensive, requires sophisticated infrastructure, and does not offer 

composting’s agricultural benefits. 

Economically, composting is more viable with a Net Present Value (NPV) of USD 22.5 million, an Internal 

Rate of Return (IRR) of 37%, and a payback period of 3.8 years, compared to biodrying’s NPV of USD 0.99 million, 

IRR of 29%, and 4.9-year payback (Tables 1 and 2). Environmentally, composting reduces greenhouse gas emissions 

by 48.5% compared to landfilling, emitting 28,496,004 kg CO₂e annually, while biodrying achieves a 28.5% 

reduction, emitting 39,552,723 kg CO₂e annually. These findings establish composting as the optimal pathway, 

balancing technical efficiency, economic returns, and environmental benefits to align with Egypt’s Vision 2030 and 

sustainability objectives.  

 

Figure 1: Mass Balance of MBT with Mechanical sorting of MSW and composting of organic waste and green waste 
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Figure 2: Mass balance of MBT with mechanical sorting & biodrying of MSW and composting of green waste 

Table 1: Key financial indicators 

Indicators Composting  Biodrying  

Net Present Value (‘000 USD) 2.55 0.99 

Internal Rate of Return (IRR) 37% 29% 

Benefit -Cost Ratio (BCR) 1.6 1.5 

Payback Period (years) 3.8 4.9 

Table 2: Sensitivity analysis results 

Scenario NPV (USD 

‘000) 

IRR Discount 

Rate 

BCR Payback 

Period (years) 

Baseline Scenario 2,550 37% 29% 1.5 3.8 

Revenue Reduction (20%) 445 28% 29% 1.1 5.1 

CAPEX Increase (10%) 2.109 34% 29% 1.5 4.2 

OPEX Increase (10%) 2,100 33% 29% 1.2 3.9 

CAPEX & OPEX Increase 

(10% each) 

1,773 32% 29% 1.3 4.3 

Salaries Increase (20%) 2,389 36% 29% 1.4 4.1 

Electricity and Fuel Cost 

Increase (20%) 

2,471 37% 29% 1.5 3.8 

Maintenance and Spare Parts 

Cost Increase (20%) 

2,513 37% 29% 1.5 3.8 
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