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Rapid urbanization, population growth, economic growth, and resulting changes in waste production combined 

with financial constraints and social vulnerability are placing significant pressure on solid waste management 

(SWM) systems in rapidly growing cities of the global south. Especially when these cities are located at the coast 

or at major rivers, insufficient SWM leads to marine litter, causing significant environmental and public health 

risks. In 2019, Dar es Salaam in Tanzania was identified in a modelling study conducted by UN-Habitat and the 

University of Leeds as the number one marine litter hotspot in Africa, caused by insufficient SWM infrastructure, 

low willingness and ability to pay for services, weak enforcement of legislation, as well as low public awareness 

(Mapunda, Kimwaga and Kasuwi 2023). In Dar es Salaam only 6% of the plastic waste generated is sorted for 

recovery (UN-Habitat 2021), and this challenge has escalated over time, while the current SWM system has 

struggled to keep pace with the growing volumes of solid and plastic waste produced (Mcilgorm and Xie 2023). 

Despite the existence of multiple financing mechanisms—such as user charges, local taxes, government transfers, 

and international grants—the city’s SWM system remains financially fragile, with most funding streams 

insufficient to cover capital-intensive infrastructure or long-term operational costs. This situation is the reason for 

22,500 tonnes of plastic leaking through Dar es Salaam’s waterbodies into the Indian Ocean every year (IUCN 

2018). As such Dar es Salaam is a representable case study area for the generally increasing interest in exploring 

diverse financing mechanisms and strategies that municipalities can adopt to support effective and equitable waste 

management operations (Ezeudu and Bristow 2024). 

This applied research is grounded in the Dar Safi, Bahari Safi project (hereinafter referred to as “Dar 

Safi”), which aims to reduce marine plastic litter. Within a one-year feasibility study (2025) Dar Safi identified a 

Material Recovery Facility (MRF) for mixed municipal solid waste to be the key infrastructure component which 

improves all other segments of the SWM value chain. As an MRF has less site requirements than a landfill, it can 

easier be positioned to gain logistical benefits, such as reduced distance and time between the waste sourcing areas, 

the MRF and the recycling/ disposal sites. As a result, existing infrastructure for waste collection (waste trucks) 

can be used more efficiently, reducing costs and enabling increased service coverage without any new investment. 

Furthermore, transport costs to recycling centres can be reduced, making recycling financially feasible also for 

lower value materials. At the same time, the MRF technology makes the recovery of material more efficient than 

the manual process practiced currently by waste pickers at major dumpsites. Through this, new and improved 

value chains can be established. The feasibility study showed that food waste can best be used for Black Soldier 

Fly larvae production (BSF), other organic waste (e.g. garden waste) can be used for biochar production through 

pyrolysis linked to the sale of carbon credits, and low-value waste with high calorific value can be sold to the 

cement industry as Refuse Derived Fuel (RDF). Finally, the size (processing capacity) of the MRF reduces unit 

costs through an economy of scale. The feasibility study provided evidence to assume a full recovery of operational 

expenditures (OPEX), including adequate material replacement, however insufficient revenues for financing 

capital expenditures (CAPEX). 

To prove this hypothesis, this study explores within the prevailing enabling environment to which extent 

and under which conditions an MRF focused on marine plastic litter reduction in the specific context of Dar es 

Salaam can operate in a financially sustainable manner. The study combines a review of existing financing 

mechanisms for SWM with a detailed financial assessment of the MRF-based system in Dar es Salaam. The 
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financial analysis evaluates CAPEX, OPEX, and potential revenue streams, including the sale of recovered 

materials and participation in carbon credit markets.  

In this abstract we present preliminary results which still undergo a validation process. By May 2026 

exact figures will be available and presented in the final paper. Current results from the assessment indicate that 

conventional revenue sources—such as collection fees paid by waste producers and tipping fees—are unreliable 

in the local context, particularly due to low willingness and ability to pay. Collection fees are just sufficient to 

sustain private waste collection companies, enabling a collection coverage of 36% (UN-Habitat 2021), however 

no significant tipping fee can be expected as a revenue to the MRF. The CAPEX of the MRF (excluding additional 

costs for BSF and RDF production) is at 10,000-14,000€ per tonne of daily waste processing capacity, with an 

OPEX of 6.5€ per tonne. Revenues from valuable materials can cover only 65-80% of OPEX, while leaving no 

financing capacities for CAPEX. The findings highlight the importance of diversified revenue streams, especially 

including RDF, BSF and climate finance. The sale of RDF increases MRF revenues by 40-50%, while increasing 

CAPEX by 30-50% and OPEX by 25-30%. Estimates show that per tonne of waste processed to RDF, the MRF 

can generate 0.25-0.5 tonnes of carbon credits. Biochar production enables long-term carbon sequestration and the 

generation of tradable carbon credits worth 25€ per tonne of organic waste, and additionally increases the value of 

frass (high value fertilizer) in the BSF process. The study shows that organic waste (about 70% of the MRF input) 

can be handed over to BSF and pyrolysis operators without generating any additional costs to the MRF.  

The study concludes that an MRF for mixed municipal solid waste is a key infrastructure component of 

plastic-focused SWM systems that can sustainably recover OPEX while currently functional mechanisms are 

insufficient to finance CAPEX. Hereby sustainable OPEX recovery is enabled by the sale of high-value materials, 

the sale of RDF and handing over of organics to BSF and pyrolysis operators at no costs. Integrating carbon-based 

revenue mechanisms can enhance the financial sustainability, while simultaneously contributing to climate 

mitigation and circular economy objectives. This study presents the financial feasibility of the first of its kind MRF 

in Tanzania (in terms of processing capacity and level of mechanization), which will serve as a demonstration 

system for multiple other SWM interventions in rapidly growing coastal cities of the region.  

We thank the German Federal Ministry for the Environment, Climate Action, Nature Conservation and 

Nuclear Safety for financing the Dar Safi project, we thank all Dar Safi partners for contributing to the MRF 

concept and the stakeholder engagement, we thank all private waste operators who provided data and experience 

as input to the financial models, and we thank the Tanzanian government authorities for endorsing Dar Safi.  
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