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Let’s Talk TrashLet’s Talk Trash

Waste Generation:Waste Generation:

* Population Size* Population Size

* Production and Consumption* Production and Consumption

(per capita income)(per capita income)



Population GrowthPopulation Growth

World population grows by more than World population grows by more than 
200,000 each day: 1 Billion every 12200,000 each day: 1 Billion every 12--14 14 
yearsyears

By 2030, the world’s urban population By 2030, the world’s urban population 
is expected to reach 5 Billion: 2 Billion is expected to reach 5 Billion: 2 Billion 
in Slumsin Slums



Waste GenerationWaste Generation

1) Developed Countries 1) Developed Countries ––
 

High IncomeHigh Income
Population Population –– 1.0 Billion1.0 Billion
Waste: 3 lbs/capita/dayWaste: 3 lbs/capita/day

2) Developing Countries 2) Developing Countries ––
 

Middle IncomeMiddle Income
Population  Population  -- 3.0 Billion (~ 30% live in slums)3.0 Billion (~ 30% live in slums)
Waste: 1.7 lbs/capita/dayWaste: 1.7 lbs/capita/day

3) Developing Countries 3) Developing Countries ––
 

Low IncomeLow Income
Population Population -- 2.4 Billion (~ 65% live in slums)2.4 Billion (~ 65% live in slums)
Waste: 1.3 lbs/capita/dayWaste: 1.3 lbs/capita/day



Waste Collection and DisposalWaste Collection and Disposal

1) Developed Countries 1) Developed Countries ––
 

High IncomeHigh Income

Collection Collection ––
 

100% 100% 
Proper Disposal Proper Disposal ––

 
100% 100% 

2) Developing Countries 2) Developing Countries ––
 

Middle IncomeMiddle Income

Collection Collection ––
 

60%60%
Proper Disposal Proper Disposal --

 
30%30%

3) Developing Countries 3) Developing Countries ––
 

Low IncomeLow Income

Collection Collection ––
 

40%40%
Proper Disposal Proper Disposal ––

 
5%5%



Main Problems in Developing CountriesMain Problems in Developing Countries

Insufficient CollectionInsufficient Collection

Inappropriate Final Disposal Inappropriate Final Disposal 

Worsening Trend in the Near Future, Worsening Trend in the Near Future, 
particularly in Slums and Lowparticularly in Slums and Low--Income Income 
NeighborhoodsNeighborhoods



Uncollected WasteUncollected Waste

Accumulates on the streetsAccumulates on the streets

Dumped on Vacant Land or Bodies of       Dumped on Vacant Land or Bodies of       

WaterWater

Burned by Residents in their BackyardsBurned by Residents in their Backyards



Typical LowTypical Low--Income NeighborhoodIncome Neighborhood



Cairo, EgyptCairo, Egypt



Douala, CameroonDouala, Cameroon



New Delhi, IndiaNew Delhi, India



Jakarta, IndonesiaJakarta, Indonesia



Amman, JordanAmman, Jordan



Manila, PhilippinesManila, Philippines



Waste DisposalWaste Disposal

Most Waste in Developing Countries is     Most Waste in Developing Countries is     
sent to Open Dumpssent to Open Dumps

Sanitary Landfills have:     Sanitary Landfills have:     
* Bottom Liner* Bottom Liner
* Daily Cover* Daily Cover
* Methane and * Methane and LeachateLeachate

 
Collection           Collection            

SystemsSystems



Waste Disposal:Waste Disposal:
 Sanitary Landfill in Guangzhou, ChinaSanitary Landfill in Guangzhou, China



Waste Disposal:Waste Disposal:
 Open Dump in Manila, PhilippinesOpen Dump in Manila, Philippines



Waste Disposal:Waste Disposal:
 Open Dump in Phnom Penh, CambodiaOpen Dump in Phnom Penh, Cambodia



Bali, IndonesiaBali, Indonesia



Bali, IndonesiaBali, Indonesia



Impact of Waste Management Impact of Waste Management 
Practices on the AtmospherePractices on the Atmosphere

Open Burning: Open Burning: 

* Gaseous Emissions: some Toxic, some * Gaseous Emissions: some Toxic, some  

Greenhouse GasesGreenhouse Gases

* SO* SO22

* * NONOxx

* CO* CO22

* Acids: * Acids: HClHCl, HF, SO, HF, SO33



Impact of Waste Management Practices Impact of Waste Management Practices 
on the Atmosphereon the Atmosphere

Open Burning:Open Burning:

* Heavy Metals: * Heavy Metals: PbPb, Hg, , Hg, CdCd, As, As

* Particulates* Particulates



Impact of Waste Management Practices Impact of Waste Management Practices 
on the Atmosphereon the Atmosphere

Open Dumps: Gaseous Emissions Open Dumps: Gaseous Emissions 

* * VOCsVOCs

Methane Methane (GHG)(GHG)
Benzene Benzene (Cancer)(Cancer)
Toluene Toluene (Cancer)(Cancer)
XyleneXylene

 
(Leukemia)(Leukemia)

* Some * Some VOCsVOCs
 

react with react with NONOxx

 
to form Oto form O33



Waste Management and Climate ChangeWaste Management and Climate Change

Decomposition of Organic Waste in Dumps Decomposition of Organic Waste in Dumps 
and Landfills in Anaerobic Conditions and Landfills in Anaerobic Conditions 
Generates MethaneGenerates Methane

Methane is about 21 Times Stronger than COMethane is about 21 Times Stronger than CO22

as a GHGas a GHG

Landfills / Dumps Account for about 11% of Landfills / Dumps Account for about 11% of 
Anthropogenic GHG EmissionsAnthropogenic GHG Emissions



Impact of Waste Management Impact of Waste Management 
Practices on Coastal AreasPractices on Coastal Areas

Canals and Rivers Carry Garbage into Canals and Rivers Carry Garbage into 
Coastal AreasCoastal Areas

High High ColiformColiform Count, other BacteriaCount, other Bacteria

High BOD, which can Deplete OxygenHigh BOD, which can Deplete Oxygen



Impact of Waste Management Practices Impact of Waste Management Practices 
on Coastal Areason Coastal Areas

Dumps Generate Dumps Generate LeachateLeachate (Pesticides,  (Pesticides,  

Solvents, Heavy Metals, other), which   Solvents, Heavy Metals, other), which   

Pollutes Bodies of WaterPollutes Bodies of Water

Wildlife can Suffer Injuries by Eating     Wildlife can Suffer Injuries by Eating     

Plastics, Metals, other materialsPlastics, Metals, other materials



Impact of Waste Management Impact of Waste Management 
Practices on the OceansPractices on the Oceans

“Great Pacific Garbage Patch”“Great Pacific Garbage Patch”



Impact of Waste Management Practices Impact of Waste Management Practices 
on the Oceanson the Oceans



Beach in AlbaniaBeach in Albania



Manila BayManila Bay



MaldivesMaldives

http://www.bestpicturegallery.com/index_best_picture_gallery_6.htm


MaldivesMaldives



MaldivesMaldives



MaldivesMaldives



MaldivesMaldives



MaldivesMaldives



MaldivesMaldives



Emerging SolutionsEmerging Solutions

1) Working with Scavengers1) Working with Scavengers
2) Wet / Dry Collection Systems2) Wet / Dry Collection Systems

* Inorganic Waste Recycled     * Inorganic Waste Recycled     
* Organic Waste Composted or for Pig     * Organic Waste Composted or for Pig     

FarmsFarms
3) Low3) Low--Tech, LowTech, Low--Cost, and LaborCost, and Labor--

 Intensive Systems More Appropriate to Intensive Systems More Appropriate to 
LowLow--Income CommunitiesIncome Communities



Emerging Solutions:Emerging Solutions:
 Working with ScavengersWorking with Scavengers

1) Micro1) Micro--enterprisesenterprises

2) Co2) Co--operativesoperatives

3) Public3) Public--Private PartnershipsPrivate Partnerships



The Informal Recycling Sector in The Informal Recycling Sector in 
Developing CountriesDeveloping Countries

1% of the Urban Population: up to 15 1% of the Urban Population: up to 15 
Million Worldwide, with an Economic Million Worldwide, with an Economic 
Impact of US $ BillionsImpact of US $ Billions

Scavengers Traditionally PoorScavengers Traditionally Poor



When the Informal Recycling Sector is When the Informal Recycling Sector is 
Supported:Supported:

Create JobsCreate Jobs

Reduce PovertyReduce Poverty

Supply Inexpensive Materials to Supply Inexpensive Materials to 
IndustryIndustry

Reduce PollutionReduce Pollution



When the Informal Recycling Sector is When the Informal Recycling Sector is 
Supported:Supported:

Conserve Natural ResourcesConserve Natural Resources

Save Cities in Waste Collection and Save Cities in Waste Collection and 
DisposalDisposal

Reduce Imports, Increase ExportsReduce Imports, Increase Exports

It can Reduce Greenhouse Gas It can Reduce Greenhouse Gas 
EmissionsEmissions



Economic Impact of Informal Economic Impact of Informal 
Recycling ActivitiesRecycling Activities

In Brazil, 90% of the Materials     

Recycled by Industry are Recovered by 
Catadores (30,000 tons / day)

In Buenos Aires, an Economic Impact 
of US $ 170 Million / Year



Bali, IndonesiaBali, Indonesia



Cali, ColombiaCali, Colombia



Buenos Aires, ArgentinaBuenos Aires, Argentina



HaitiHaiti



PalestinePalestine



1) Micro1) Micro--enterprisesenterprises

Informal Refuse CollectionInformal Refuse Collection

In Mexico City 1,700 Informal Refuse In Mexico City 1,700 Informal Refuse 
Collectors Earn Up to 7 Times the Collectors Earn Up to 7 Times the 
Minimum Wage, with an Economic Minimum Wage, with an Economic 
Impact of Nearly US $ 15 Million a Impact of Nearly US $ 15 Million a 
YearYear



Mexico City: Informal Waste CollectionMexico City: Informal Waste Collection



2) Scavenger Co2) Scavenger Co--operativesoperatives

In Colombia, more than 100 Scavenger In Colombia, more than 100 Scavenger 
CoCo--operatives exist, Recovering over operatives exist, Recovering over 
300,000 tons of recyclables / year300,000 tons of recyclables / year

They have a National and Regional They have a National and Regional 
AssociationsAssociations

Recovery is legal, and they focus on Recovery is legal, and they focus on 
Source Separation ProgramsSource Separation Programs



2) Scavenger Co2) Scavenger Co--operativesoperatives

1,000 Cooperatives in South America1,000 Cooperatives in South America

In Brazil, Scavengers Organized a In Brazil, Scavengers Organized a 
National Movement, with 500 National Movement, with 500 
Cooperatives and 60,000 MembersCooperatives and 60,000 Members



National March in BrasiliaNational March in Brasilia



““GritoGrito
 

dos dos ExcluidosExcluidos” in Brazil” in Brazil



““GritoGrito
 

dos dos ExcluidosExcluidos” in Brazil” in Brazil



Meeting with President Lula Meeting with President Lula dada
 

SilvaSilva



2) Co2) Co--operativesoperatives

National Movements in Argentina, National Movements in Argentina, 
Colombia, Brazil, Chile, and UruguayColombia, Brazil, Chile, and Uruguay

In process in India and ParaguayIn process in India and Paraguay

Latin American Network Created in Latin American Network Created in 
20052005



Scavenger CoScavenger Co--op in Manilaop in Manila



3) Public3) Public--Private PartnershipsPrivate Partnerships



3) Public3) Public--Private PartnershipsPrivate Partnerships



Housing for Scavengers in BogotaHousing for Scavengers in Bogota



Scavengers and PovertyScavengers and Poverty



Waste Management and Climate Waste Management and Climate 
Change: OpportunitiesChange: Opportunities

Recycling: Source SeparationRecycling: Source Separation

Diversion of Organic Waste from      Diversion of Organic Waste from      

Dumps and Landfills:Dumps and Landfills:

* Pig Farms* Pig Farms

* Composting* Composting



RecyclingRecycling

Energy Savings from Recycling:Energy Savings from Recycling:

* Glass               4 * Glass               4 --
 

32 %32 %

* Paper             23 * Paper             23 --
 

74 %74 %

* Steel               47 * Steel               47 --
 

74 %74 %

* Aluminum     90 * Aluminum     90 --
 

97 %97 %

Energy SavingsEnergy Savings:  Fewer Power Plants, Less :  Fewer Power Plants, Less 
Burning of Fossil Fuels            Reduced GHG Burning of Fossil Fuels            Reduced GHG 
EmissionsEmissions



Bali, IndonesiaBali, Indonesia

Most Important Tourist Destination Most Important Tourist Destination 

in the Country: Over 2 Million Visitors in the Country: Over 2 Million Visitors 

a Yeara Year



Bali, IndonesiaBali, Indonesia



Bali, IndonesiaBali, Indonesia



Bali, IndonesiaBali, Indonesia



Bali, IndonesiaBali, Indonesia



Pig Farms / CompostingPig Farms / Composting

Benefits:Benefits:
* Can Reduce Substantially the Volume      * Can Reduce Substantially the Volume      

of Wastes for Disposalof Wastes for Disposal
* Extends the Life of Disposal Sites* Extends the Life of Disposal Sites
* Prevents Pollution at the Disposal     * Prevents Pollution at the Disposal     

SitesSites
* Prevents Generation of Methane           * Prevents Generation of Methane           

(GHG)          Fight Global Warming(GHG)          Fight Global Warming



Bali: Pig FarmingBali: Pig Farming



Bali: Pig FarmingBali: Pig Farming



Bali: Pig FarmingBali: Pig Farming



Bali: Pig FarmingBali: Pig Farming



Bali Hotel Waste Management ProgramBali Hotel Waste Management Program



Bali Hotel Waste Management ProgramBali Hotel Waste Management Program



Bali Hotel Waste Management ProgramBali Hotel Waste Management Program



Bangladesh: Waste Concern Program Bangladesh: Waste Concern Program 

First Composting Project Using CDMFirst Composting Project Using CDM

Reduction of 90,000 tons of COReduction of 90,000 tons of CO22

equivalent per yearequivalent per year

Created 1,000 JobsCreated 1,000 Jobs



Bangladesh: Waste Concern ProgramBangladesh: Waste Concern Program



Bangladesh: Waste Concern ProgramBangladesh: Waste Concern Program



ConclusionsConclusions

Solid Waste Management is a Serious Solid Waste Management is a Serious 
Problem in Developing Countries Problem in Developing Countries 

Improper Waste Management Pollutes the Improper Waste Management Pollutes the 
Environment and Poses Risks to Human Environment and Poses Risks to Human 
HealthHealth

An Increasing Number ofAn Increasing Number of Experiences Experiences 
Show that it is Possible to Protect the Show that it is Possible to Protect the 
Environment, Reduce Poverty, and Environment, Reduce Poverty, and 
Improve the EconomyImprove the Economy



More in my book:More in my book:
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