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1.1. Environmental Impact of WasteEnvironmental Impact of Waste

Driving Forces
• Population growth rates (urban / non urban)
• Socio-econom ical Development (GDP)
• Changing household consum ption patterns

& distribution channels
• Increasing production and use of

hazardous materials
• Increasing production and use of non

hazardous materials

Responses
• W aste m anagem ent

• W aste collection
• Controlled landfill sites
• Incineration
• Recycling

• W aste m inimisation
• Cost recovery
• (Non Observed Econom y)

Inform al sector

Im pact
• Human health
• Epidem ic diseases
• Disruption of scenic

landscape
• Smells

Pressure
• Increased volum es of

hazardous/non-hazardous
wastes requiring collection and
treatm ent/disposal

• Increased waste transport
• Increasing num ber of disposal,

treatm ent and incineration sites

State
• W ater / soil contamination
• Emissions of gases



DrivingDriving ForcesForces

•• Population growth rates (especially urban)Population growth rates (especially urban)

•• SocioSocio--economic development (GDP)economic development (GDP)

•• Changing household consumption patterns &Changing household consumption patterns &
distribution channelsdistribution channels

•• Increasing production and use of hazardousIncreasing production and use of hazardous
materialsmaterials

•• Increasing production and use of non hazardousIncreasing production and use of non hazardous
materialsmaterials



Pressure /Pressure /
StateState

•• Increased volumes ofIncreased volumes of
hazardous/nonhazardous/non--hazardous wasteshazardous wastes
requiring collection andrequiring collection and
treatment/disposaltreatment/disposal

•• Increased waste transportIncreased waste transport

•• Increasing number of disposal,Increasing number of disposal,
treatment and incineration sites,treatment and incineration sites,
adding competition for land useadding competition for land use

•• Water/soil contaminationWater/soil contamination

•• Emissions of gasesEmissions of gases



ImpactsImpacts

•• Human healthHuman health

•• Epidemic diseasesEpidemic diseases

•• Disruption of scenic landscapesDisruption of scenic landscapes

•• SmellsSmells



ResponsesResponses

•• Waste collectionWaste collection

•• Controlled landfill sitesControlled landfill sites

•• IncinerationIncineration

•• RecyclingRecycling

•• Waste minimisationWaste minimisation

•• Cost recoveryCost recovery

•• Informal sector (Non Observed Economy)Informal sector (Non Observed Economy)



2. International Waste Indicators2. International Waste Indicators
((Commission of Sustainable Development)Commission of Sustainable Development)

Core IndicatorsCore Indicators

•• Generation of Hazardous WasteGeneration of Hazardous Waste

•• Waste Treatment and DisposalWaste Treatment and Disposal

Other IndicatorsOther Indicators

•• Generation of WasteGeneration of Waste

•• Management of Radioactive WasteManagement of Radioactive Waste



3. Regional Waste Indicators3. Regional Waste Indicators
(Lead indicators(Lead indicators -- NEPAD/AEONEPAD/AEO--2 Themes2 Themes--Issues IndicatorIssues Indicator--Data Matrix, May 2005)Data Matrix, May 2005)

•• Solid waste collection by type (mSolid waste collection by type (m33, t) (industrial, domestic,, t) (industrial, domestic,
medical, agricultural)medical, agricultural)

•• Total hazardous waste generatedTotal hazardous waste generated

•• (%) of population served by municipal waste collection(%) of population served by municipal waste collection

•• (%) share of urban/rural population served by municipal(%) share of urban/rural population served by municipal
waste collectionwaste collection

•• Per capita waste collected (safe disposal)Per capita waste collected (safe disposal)

•• (%) of population with access to waste disposal service(%) of population with access to waste disposal service



4. Waste Definition4. Waste Definition
•• Materials that are not prime products (i.e.Materials that are not prime products (i.e.

products produced for the market) for which theproducts produced for the market) for which the
generator has no further use for his own purposegenerator has no further use for his own purpose
of production, transformation or consumption,of production, transformation or consumption,
and which he discards, or intends or is requiredand which he discards, or intends or is required
to discard.to discard.

•• It excludes residuals directly recycled or reusedIt excludes residuals directly recycled or reused
at the place of generation (i.e. establishment)at the place of generation (i.e. establishment)
and waste materials that are directly dischargedand waste materials that are directly discharged

into ambient water or air.into ambient water or air.



Approaches to waste classificationApproaches to waste classification

ActivityActivity--oriented breakdownoriented breakdown
•• For example according to the InternationalFor example according to the International

Standards Industrial Classification of allStandards Industrial Classification of all
Economic Activities (ISIC)Economic Activities (ISIC)

MaterialMaterial--oriented breakdownoriented breakdown
•• Paper, metal, glass, wood may come from variousPaper, metal, glass, wood may come from various

activities. However, a waste material, e.g. aactivities. However, a waste material, e.g. a
solvent, can be produced from one activity only.solvent, can be produced from one activity only.

Ideal situation is the crossIdeal situation is the cross--classification of the twoclassification of the two
breakdownsbreakdowns



Waste ClassificationsWaste Classifications

•• Draft ECE standard statistical classificationDraft ECE standard statistical classification
of wastes (1989)of wastes (1989)

•• Regulation (EC) No 2150/2002 of theRegulation (EC) No 2150/2002 of the
European Parliament and of the council ofEuropean Parliament and of the council of
25 November 2002 on waste statistics25 November 2002 on waste statistics



5. Generation of Waste by Sector5. Generation of Waste by Sector
(Table R1)(Table R1)

•• Agriculture and forestryAgriculture and forestry

•• Industrial activities: Mining andIndustrial activities: Mining and
Quarrying, Manufacturing industries,Quarrying, Manufacturing industries,
Energy Production, ConstructionEnergy Production, Construction

•• Other ActivitiesOther Activities

•• Municipal Waste: householdsMunicipal Waste: households

•• Total waste generation: hazardous wasteTotal waste generation: hazardous waste



Table R1: Generation of WasteTable R1: Generation of Waste
by Sectorby Sector



ISICISIC

•• International Standard IndustrialInternational Standard Industrial
Classification of all Economic ActivitiesClassification of all Economic Activities --
Rev. 4Rev. 4

•• Allows to link environmental pressure toAllows to link environmental pressure to
economic activitieseconomic activities

http://http://unstats.un.org/unsd/cr/registry/regcst.asp?Clunstats.un.org/unsd/cr/registry/regcst.asp?Cl=27=27



ISICISIC -- ExamplesExamples
•• AA (01(01--03)03) -- Agriculture, forestry and fishingAgriculture, forestry and fishing

•• BB (05(05--09)09) -- Mining and quarryingMining and quarrying

•• CC (10(10--33)33) -- ManufacturingManufacturing

•• DD (35)(35) -- Electricity, gas, steam and airElectricity, gas, steam and air
conditioning supplyconditioning supply

•• EE (36(36--39)39) -- Water supply; sewerage, waste
management and remediation activities

•• FF (41(41--43)43) -- ConstructionConstruction



6. Management of Waste6. Management of Waste

Activities include:Activities include:

•• Collection, transport, treatment andCollection, transport, treatment and
disposal of wastedisposal of waste

•• Control, monitoring and regulation ofControl, monitoring and regulation of
the production, etc.the production, etc.

•• Prevention of waste production throughPrevention of waste production through
inin--process modifications, reuse andprocess modifications, reuse and
recyclingrecycling



7. Municipal Waste7. Municipal Waste
Waste collected by or on behalf of municipalitiesWaste collected by or on behalf of municipalities
•• Includes waste originating from:Includes waste originating from:

•• HouseholdsHouseholds
•• Commerce and trade, small businessesCommerce and trade, small businesses
•• Office buildings, institutions (schools, hospitals,Office buildings, institutions (schools, hospitals,

government buildings)government buildings)
•• Also includes:Also includes:

•• Bulky waste (white goods, old furniture, mattresses)Bulky waste (white goods, old furniture, mattresses)
•• Waste from selected municipal servicesWaste from selected municipal services
•• Waste from street cleaning servicesWaste from street cleaning services

•• Excludes waste fromExcludes waste from
•• Municipal sewage network and treatmentMunicipal sewage network and treatment
•• Municipal construction and demolition waste.Municipal construction and demolition waste.



Table R2: Management of MunicipalTable R2: Management of Municipal
WasteWaste

•• Municipal waste collectedMunicipal waste collected
•• Municipal waste imported for treatment/disposalMunicipal waste imported for treatment/disposal
•• Municipal waste exported for treatment/disposalMunicipal waste exported for treatment/disposal
•• Municipal waste managed in the countryMunicipal waste managed in the country

of whichof which:: RecycledRecycled
CompostedComposted
Incineration (with energy recovery)Incineration (with energy recovery)
Landfill (controlled landfill)Landfill (controlled landfill)

•• Percentage of total population served by municipal wastePercentage of total population served by municipal waste
collectioncollection

•• Urban population served by municipal waste collectionUrban population served by municipal waste collection
•• Rural population served by municipal waste collectionRural population served by municipal waste collection



Table R2: Management ofTable R2: Management of
Municipal WasteMunicipal Waste



Table R2: Data sources ITable R2: Data sources I

Waste volumes:Waste volumes:

•• Municipalities: Contracts and accounts withMunicipalities: Contracts and accounts with
transport companies and landfillstransport companies and landfills

•• Transport companies: Volume of wasteTransport companies: Volume of waste
transported, number of trucks used,transported, number of trucks used,……

•• Landfills: Volumes/weight of waste orLandfills: Volumes/weight of waste or
number of trucksnumber of trucks

•• Trade statistics for import/exportTrade statistics for import/export



Table R2: Data sources IITable R2: Data sources II

Population served:Population served:

•• Municipalities: coverage of wasteMunicipalities: coverage of waste
collection, population,collection, population, ……

•• National statistics: rural and urbanNational statistics: rural and urban
populationpopulation



Table R3: Composition of MunicipalTable R3: Composition of Municipal
WasteWaste

•• Paper, paperboardPaper, paperboard

•• TextilesTextiles

•• PlasticsPlastics

•• GlassGlass

•• MetalsMetals

•• Organic materialOrganic material

of whichof which: food and garden waste: food and garden waste

•• Other inorganic materialOther inorganic material



Table R3: Composition ofTable R3: Composition of
Municipal WasteMunicipal Waste



Table 3: Data sources:Table 3: Data sources:

•• Usually, the composition of municipalUsually, the composition of municipal
waste is determined from the physicalwaste is determined from the physical
analysis of waste samples using surveyinganalysis of waste samples using surveying
methods.methods.



Table R6: Selected Waste VariablesTable R6: Selected Waste Variables
at City Levelat City Level

•• Percentage of city population served by municipalPercentage of city population served by municipal
waste collectionwaste collection

•• Total amount of municipal waste generatedTotal amount of municipal waste generated

•• Municipal waste collected from householdsMunicipal waste collected from households

•• Municipal waste collected from other originsMunicipal waste collected from other origins

•• Total amount of municipal waste collectedTotal amount of municipal waste collected

of whichof which: Recycled: Recycled
CompostedComposted
IncineratedIncinerated
LandfilledLandfilled



Table 6: Selected WasteTable 6: Selected Waste
Variables at City LevelVariables at City Level



8. Hazardous Waste8. Hazardous Waste

•• Waste, that because of their chemical reactivity,Waste, that because of their chemical reactivity,
toxic, explosive, corrosive, radioactive or othertoxic, explosive, corrosive, radioactive or other
characteristics, cause danger, or are likely to causecharacteristics, cause danger, or are likely to cause
danger, to health or the environment.danger, to health or the environment. HazardousHazardous
waste refers to the categories of waste to bewaste refers to the categories of waste to be
controlled according to the Basel Convention on thecontrolled according to the Basel Convention on the
control ofcontrol of transboundarytransboundary movements of hazardousmovements of hazardous
waste and their disposal.waste and their disposal.



Basel ConventionBasel Convention

•• Basel Convention on the control ofBasel Convention on the control of
transboundarytransboundary movements of hazardousmovements of hazardous
wastes and their disposalwastes and their disposal

•• Adopted in Basel in March 1989Adopted in Basel in March 1989

•• Entered in force on 5 May 1992Entered in force on 5 May 1992

•• TodayToday -- 170 parties170 parties

http://www.basel.int/text/conhttp://www.basel.int/text/con--ee--rev.pdfrev.pdf (English)(English)



Table R4: Management of HazardousTable R4: Management of Hazardous
WasteWaste

•• Hazardous waste generatedHazardous waste generated

•• Hazardous waste importedHazardous waste imported

•• Hazardous waste exportedHazardous waste exported

•• Hazardous waste managed in the countryHazardous waste managed in the country

of whichof which: Recycled: Recycled

IncineratedIncinerated

LandfilledLandfilled

Other, specifyOther, specify



Table R4: Management ofTable R4: Management of
Hazardous WasteHazardous Waste



Table R4: Data sourcesTable R4: Data sources

•• National inventory of hazardous wasteNational inventory of hazardous waste
producersproducers

•• Regular reporting by these producersRegular reporting by these producers

•• National inventory of treatment facilitiesNational inventory of treatment facilities

•• Regular reporting by these treatment facilitiesRegular reporting by these treatment facilities

•• Reporting on import/export of hazardousReporting on import/export of hazardous
wastewaste



9. Waste Treatment and Disposal9. Waste Treatment and Disposal

•• Waste treatment:Waste treatment: physical, thermal, chemical orphysical, thermal, chemical or
biological processes that change the characteristicsbiological processes that change the characteristics
of the waste in order to reduce its volume orof the waste in order to reduce its volume or
hazardous nature, facilitate its handling or enhancehazardous nature, facilitate its handling or enhance
recoveryrecovery

•• Waste disposal:Waste disposal: waste management operationwaste management operation
serving or carrying out the final treatment andserving or carrying out the final treatment and
disposal of waste (ldisposal of waste (landfillandfill, incineration, dumping at, incineration, dumping at
sea)sea)



Table R5: Waste Treatment andTable R5: Waste Treatment and
Disposal FacilitiesDisposal Facilities

•• Treatment plantsTreatment plants

•• Incineration plantsIncineration plants

•• Landfill sitesLandfill sites (controlled)(controlled)

•• Other waste treatment/disposalOther waste treatment/disposal
facilitiesfacilities



Table R5: Waste Treatment andTable R5: Waste Treatment and
Disposal FacilitiesDisposal Facilities



Table R5: Data sourcesTable R5: Data sources

•• Municipal, regional or national inventory ofMunicipal, regional or national inventory of
waste treatment and disposal siteswaste treatment and disposal sites

•• If necessary, additional information directlyIf necessary, additional information directly
from the most important sitesfrom the most important sites


