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The World Bank / Solid Waste Mgt

• Developing Countries 

- Waste characteristics (quantity, composition)
- Collection

- Recycling
- Disposal

• The World Bank - Loans and carbon finance
- Waste management projects, examples
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Cities in Developing Countries 

• Cities with population of a million +:    296
• Regional distribution

- Africa 36

- East Asia/Pacific 75
- Europe and Central Asia 37

- Latin America and Caribbean 58
- Middle East/North Africa 33
- South Asia 57



Waste Generation Rate

Average Generation Waste
Income           Income Rate Quantity*
Level $/capita/yr kg/capita/day tons/day

Low $370      0.5 500
Middle $2,400 0.7 700

High $22,000 1.6 1,600

* Assumed population 1.0 million.



Composition & Moisture Content

Income Level
Material Low Middle High

Food 40-85% 20-65% 20-50%

Paper 1-10% 15-40% 15-40%
Recyclables 4-25% 5-26% 11-43%

Fines 15-50% 15-50% 5-20%
Moisture 40-80% 40-60% 20-30%

• More biomass organics and moisture – beneficial to LFG 
and composting projects



Inadequate Waste Collection Operation







































Waste Collection Rate

• Rate varies significantly
• Example: Conakry, Guinea 

- Population: 1.3 million

- Waste quantity: 510 tpd
- Post Bank project, collection rate: 85%, 430 tpd

- Pre Bank project, collection rate: 40%, 200 tpd













Disposal Sites: Open Dump, Modified 
Dump, Landfill with Gas Recovery



Disposal Site - Waste Pickers

• Waste picking – unhealthy work environment
• Children and women, often work as pickers









































World Bank Loans

• Founded 1944 for post-war reconstruction
• Role to alleviate poverty in developing countries
• Bank loans with waste management components 

– Collection, transfer stations, landfills
– Commitments: $570 million, 68 active projects 

(40 countries)



World Bank - Carbon Finance

• First carbon fund (1999) to catalyze the market
• 2007, 10 Funds, supported by 13 governments and 

56 private and public companies 
• Administered funds: $1.8 billion (March 2007)
• Payments tied to performance verified by 3rd 

party
• Contributes to sustainable development and 

mitigates climate change



Greenhouse Gas (GHG) Emissions / 
Waste Management (Methane)

• 21x global warming potential (GWP) of CO2

• Methane – 15% of GHG
• Landfills

– GHG emissions 730 million tCO2e / year
– 12%+ global anthropogenic methane emissions
– 4th largest source of non-CO2 GHG emissions



Waste Management / Carbon Finance

• Landfill gas recovery
• Composting
• Recycling (methodology under development)
• Wastewater treatment sludge management



International Climate Bodies

• Intergovernmental Panel on Climate Change 
(IPCC)

• UN Framework Convention on Climate Change 
(UNFCCC), voluntary program (1994)

• Kyoto Protocol, legally binding pact, ratified 2004
1. Clean Development Mechanism (CDM), 
2. Joint Implementation (JI)

3. International Emissions Trading (IET)
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World Bank - Carbon Finance     
Project Cycle

• Project Idea Note (PIN)
• Letter of Intent (LOI)
• Project Design Document (PDD)
• Validation
• Emission Reduction Purchase Agreement (ERPA) 
• Registration/Verification/Certification
• Bank projects: 9 LFG / 1 composting, ERPA +

- Other projects moving to ERPA
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