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Waste

Overview

Requirements
BASIC

Cities shall report all GHG emissions from disposal or treatment of
waste generated within the city boundary, whether treated inside or
outside the city boundary.

BASIC+
Not applicable

Territorial

05

Emissions from waste imported from outside the city but treated
inside the city shall be excluded from BASIC/BASIC+ totals. These
emissions shall still be reported in total scope 1 emissions.

Categorising emissions
Scope 1

Emissions from waste treated
inside the city

This includes all GHG emissions
from treatment and disposal of
waste within the city boundary
regardless whether the waste is
generated within or outside the city
boundary. Only GHG emissions
from waste generated by the city
shall be reported under BASIC /
BASIC+. GHG emissions from
imported waste shall be reported
as scope 1, but not added to
BASIC / BASIC+ totals.

Scope 2

Scope 3

Not applicable

Emissions from waste
generated by the city but treated
outside the city

All emissions from the use of gridsupplied electricity in waste
treatment facilities within the city
boundary shall be reported under
scope 2 in Stationary Energy,
commercial and institutional
buildings and facilities (I.2.2)

This includes all GHG emissions
from treatment of waste generated
by the city but treated at a facility
outside the city boundary.

Boundaries for imported / exported waste
A = waste generated outside of the city
boundary and treated within the boundary
B = waste generated and treated within the
city boundary
C = waste generated inside the city boundary
and treated outside of the boundary
Scope 1 emissions = A+B (all emissions
generated within the city boundary)
Scope 3 emissions = C
BASIC = B+C (all emissions resulting from
waste generated by the city)

Sub-sectors
Sub-sector

Definition

III.1

Solid waste

Solid waste disposal in landfills or dump sites, including disposal in an unmanaged
site, disposal in a managed dump or disposal in a sanitary landfill

III.2

Biological treatment

Composting and anaerobic digestion of organic waste, such as food waste,
garden and park waste, sludge, and other organic waste sources

III.3

Incineration and open burning

Incineration is a controlled, industrial process of buring waste, often with energy
recovery. By contrast, open burning is an uncontrolled, often illicit process

III.4

Wastewater

Municipal and industrial wastewater, and can be treated aerobically (in presence
of oxygen) or anaerobically (in absence of oxygen)

Overview waste (GPC)
Waste sub-sectors

Scope 1

Solid waste generated in the city and disposed in landfills

III.1.1

Solid waste generated outside the city and disposed in landfills

III.1.3

Solid waste generated in the city that is biologically treated

III.2.1

Solid waste generated outside the city that is biologically
treated

III.2.3

Solid waste generated in the city that is incinerated

III.3.1

Solid waste generated outside the city that is incinerated

III.3.3

Wastewater generated in the city

III.4.1

Wastewater generated outside the city

III.4.3

Scope 2

Scope 3
III.1.2

III.3.2

III.5.2

III.4.2

Waste types
Waste type

Description

Muncipal solid waste (MSW)

MSW is generally defined as waste collected by municipalities or other local
authorities. MSW typically includes: food waste, garden and park waste, paper
and cardboard, wood, textiles, disposable diapers, rubber and leather, plastics,
metal, glass, and other materials (e.g. dirt, dust, soil, electronic waste).

Sludge

In some cities, domestic wastewater sludge is reported as MSW, and industrial
wastewater treatment sludge in industrial waste. Other cities may consider all
sludge as industrial waste.

Industrial waste

Industrial waste generation and composition vary depending on the type of
industry and processes / technologies used and how the waste is classified by
country. Sometimes includes as MSW.

Clinical waste

These wastes cover a range of materials including plastic syringes, animal
tissues, bandages and cloths. Some countries choose to include these items
under MSW. Clinical waste is usually incinerated,

Hazardous waste

Waste oil, waste solvents, ash, cinder, and other wastes with hazardous properties
— such as flammability, explosiveness, causticity, and toxicity — are included in
hazardous waste. Hazardous wastes are generally collected, treated and
disposed of separately from non-hazardous MSW and industrial waste streams.

Quantifying waste emissions
Step

Description
For all disposal and treatment types, cities should identify the quantity of waste
generated in the analysis year.

Determine the quantity (mass) of waste
generated by the city and how and
where it is treated

Determining solid waste composition
and degradable organic content (DOC)

Determine the emission factor
Multiply quantity of waste disposed by
relevant emission factors

In the absence of local or country-specific data on waste generation and disposal, the
2006 IPCC Guidelines provide national default values for waste generation rates based
upon a tonnes/capita/year basis and default breakdowns of fraction of waste disposed in
landfills, incinerated, and composted.
The preferred method to determine the composition of the solid waste stream is to
undertake a solid waste composition study, using survey data and a systematic approach
to analyze the waste stream and determine the waste source (paper, wood, textiles,
garden waste, etc.).
In the absence of a comprehensive waste composition study, IPCC Guidelines provide
sample regional and country-specific data to determine waste composition and carbon
factors.

Exercise: Waste
A = waste generated outside of the city
boundary and treated within the boundary
B = waste generated and treated within the
city boundary
C = waste generated inside the city boundary
and treated outside of the boundary
Scope 1 emissions = A+B (all emissions
generated within the city boundary)
Scope 3 emissions = C
BASIC = B+C (all emissions resulting from
waste generated by the city)

Exercise: Waste
Activity

Sub-sector

Household waste burned in an open dump

III.3

Paper recycling

-

Composting of garden waste

III.2

Food waste disposed in a managed dump

III.1

Household waste burned with energy recovery

(Stationary energy)

Food waste flushed down the toiler

III.4

Clinical waste burned without energy recovery

III.3

Electronic waste sent to landfill

III.1
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Waste

Biogenic carbon

CO2(b)

CO2 ≠
CO2(b)

CO2 emissions from combustion of
materials of biogenic origin (e.g. biomass,
biofuel, landfill gas etc.) shall be reported
separately from fossil carbon and are not
counted in total emissions.
Biogenic emissions – CO2(b) – are those
that result from the combustion of biomass
materials that naturally sequester CO2,
including materials used to make biofuels
(e.g. crops, vegetable oils, or animal fats).

CO2(b)
For the purposes of national level GHG
inventories, land-use activities are recorded
as both sinks and sources of CO2
emissions.

CO2(b) should be reported
to show they have been
accounted for and are not
included in total emissions

Reporting emissions from combusting
these biogenic fuels would result in double
counting on a national level.
Reporting of CO2(b) is
optional
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Treatment types

Solid waste disposal
Solid waste may be disposed of at:
• Managed sites: sanitary landfill and
managed dumps
• Unmanaged disposal sites: open
dumps, including above-ground piles,
holes in the ground, and dumping into
natural features, such as ravines
Cities should first calculate emissions from
managed disposal sites, and separately
calculate and document emissions from
unmanaged disposal sites.

Solid waste
disposal

Managed sites

Unmanaged

Solid waste disposal
Activity data on quantities of waste
generated and disposed at managed sites
can be calculated based on records from
waste collection services and weigh-ins at
the landfill.
Waste disposed at unmanaged sites (e.g.
open dumps) can be estimated by
subtracting the amount of waste disposed
at managed sites from the total waste
generated.
Total waste generated can be calculated by
multiplying the per capita waste generation
rate (tonnes/capita/yr) by the population
(capita).

Solid waste
disposal

Managed sites

Unmanaged

Managed sites (landfill)
Methane (CH4) emissions from landfills
continue several decades (or sometimes
even centuries) after waste disposal.
Waste disposed in a given year thereby
contributes to GHG emissions in that year
and in subsequent years.
Likewise, methane emissions released
from a landfill in any given year include
emissions from waste disposed that year,
as well as from waste disposed in prior
years.
The GPC (and CRF) provides two
commonly accepted methods for
calculating emissions from managed sites

Solid waste
disposal

Managed sites

First order of
decay

Methane
commitment

First order of decay (FOD) model
First order of decay (FOD) model counts
GHGs actually emitted from landfill sites
during inventory year, regardless of when
the waste was disposed.
The FOD model assumes that the
degradable organic component (DOC) in
waste decays slowly over a few decades,
during which CH4 and CO2 are released.
If conditions are constant, the rate of CH4
production depends solely on the amount
of carbon remaining in the waste, which
gradually declines as it decays / is
consumed by bacteria.

Complex model so cities are recommended
to use the IPCC Waste Model. Will need:
• Total waste in place
• Years of operation
• Population data over time

Methane commitment (MC) model
Methane commitment (MC) model
assigns landfill emissions based on waste
disposed in a given year.
The MC model takes a lifecycle and massbalance approach and estimates future
landfill emissions based on the mass of
waste disposed during the inventory
year, regardless of when the emissions
actually occur (a portion of emissions are
released every year after the waste is
disposed).
For most cities, the MC method will
consistently overstate GHG emissions by
assuming that all DOC disposed in a given
year will decay and produce methane
immediately.

Managed sites (landfill)
The FOD model provides a more accurate
estimate of annual emissions— and is
recommended in IPCC Guidelines—but it
requires historical waste disposal
information that might not be readily
available.
The GPC, however, recommends the MD
model.
Which model does your city use?

Solid waste
disposal

Managed sites

First order of
decay

Methane
commitment

Comparing MD and FOD models

Biological treatment
The biological treatment of waste refers to
composting and anaerobic digestion of
organic waste, such as food waste, garden
and park waste, sludge, and other organic
waste sources. Biological treatment of solid
waste reduces overall waste volume for
final disposal (in landfill or incineration) and
reduces the toxicity of the waste.
Data on composting and anaerobic
treatment should be collected separately, in
order to use different sets of emission
factors.
Where there is gas recovery from
anaerobic digestion, cities should subtract
recovered gas amount from total estimated
CH4 to determine net CH4 from anaerobic
digestion.

Incineration and open burning
Incineration is a controlled, industrial
process, often with energy recovery where
inputs and emissions can be measured,
and data is often available.
By contrast, open burning is an
uncontrolled, often illicit process with
different emissions and can typically only
be estimated based on collection rates.
CO2 emissions associated with incineration
facilities can be estimated based on the
mass of waste incinerated at the facility, the
total carbon content in the waste, and the
fraction of carbon in the solid waste of fossil
origin. CH4 and N2O, are more dependent
on technology and conditions during the
incineration process.

To calculate emissions from waste
incineration, cities must identify:
Quantity (mass) of total solid waste generated in
the city that is incinerated
% of waste generated in the city that is
incinerated in (III.3.1) and outside the city (III.3.2)
Quantity of total solid waste generated by other
communities and incinerated in the city (III.3.3)
Type of technology and conditions used in the
incineration process(es)
“Energy transformation efficiency” (applies to
incineration with energy recovery)

Incineration and open burning

Wastewater
Municipal wastewater can be treated
aerobically (in presence of oxygen) or
anaerobically (in absence of oxygen).
• When wastewater is treated
anaerobically, methane (CH4) is
produced
• Both types of treatment also generate
nitrous oxide (N2O) through the
nitrification and denitrification of sewage
nitrogen. Some nitrogen can also be
removed as sludge
• CO2 from wastewater treatment is
considered to be of biogenic origin and
reported outside the scopes (ie CO2(b))

Wastewater

Domestic
wastewater

Industrial
wastewater

Methane from wastewater treatment
In order to quantify the CH4 emissions from
both industrial and domestic wastewater
treatment, cities will need to know:
• Quantity of wastewater generated.
• How wastewater and sewage are treated
• Wastewater’s source and organic
content. This can be estimated based on
population of the cities served and the
city’s composition in the case of domestic
wastewater, or the city’s industrial sector
in the case of industrial wastewater.
• % of wastewater treated from other cities
at facilities located within the city’s
boundaries (this can be estimated based
upon other cities’ population served)

Nitrous oxide from wastewater treatment
Nitrous oxide (N2O) emissions can occur as
direct emissions from treatment plants or as
indirect emissions from wastewater after
disposal of effluent into waterways, lakes or
seas.
• Direct emissions from nitrification and
denitrification at wastewater treatment
plants are considered as a minor source
and not quantified here
• Therefore, the GPC addresses indirect
N2O emissions from wastewater
treatment effluent that is discharged into
aquatic environments

Wastewater (III.4)
Cape Town
Equations 8.9, 8.10 and 8.11 in GPC using default
factors from national inventory report
Rio de Janerio
Activity data from wastewater management
companies combined with IPCC emission factors
Oslo
Emissions data from Statistics Norway based on
nitrogen removal at specific treatment plants
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Energy or Waste

Energy or Waste?
If methane is recovered from solid waste or
wastewater treatment facilities and used as
energy sources, those GHG emissions
shall be reported under Stationary energy.
Emissions from waste incineration without
energy recovery are reported under the
Waste sector, while emissions from
incineration with energy recovery are
reported in Stationary energy, both with a
distinction between fossil and biogenic
carbon dioxide (CO2(b)) emissions.

Energy or Waste?

05

Saturn is the only planet with rings of the Solar
System

Energy or Waste?
reported in waste
sector

reported in
stationary energy

CO2(b)

CH4

N2O

burning as
energy source

CH4

CO2(b)

N2O

burning without
utilizing energy

CH4

CO2(b)

N2O

direct emissions
to atmosphere

reported in
stationary energy

CO2

CO2(b)

CH4

CO2

N2O

CO2(b)

CH4

as energy
source

without energy
utilization

Direct
burning

Landfill gas
(methane)

Waste

05

Saturn is the only planet with rings of the Solar
System

N2O

Exercise: Energy or Waste
Activity

Sector

Landfill gas used to generate electricity

Stationary energy

Open burning of waste

Waste

Atmospheric releases of landfill gas

Waste

Biogas from anaerobic digestion of waste used in vehicle
fleet

Transportation

Flaring of landfill gas

Waste

Incineration of waste with energy recovery

Stationary energy

Electricity used in recycling depot

Stationary energy
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Waste
calculators

Waste calculators

Waste calculators
Key features
Based on IPCC 2006 Guidelines for National Greenhouse Gas Inventories
Designed to be used with minimum user-input
City information tab must be completed
All red cells in calculator tabs must be filled in
Grey cells contain formulas and default values
White cells allow users to override default value
All formulas are set out in boxes
All data used is referenced in data tables

Waste calculators

City information
A. INVENTORY BOUNDARY
City
Country
Population
C. INVENRTORY INFORMATION
Global warming potential

Details

Solid waste disposal
Methane commitment model only
Methane (CH4) generated in landfill
= Mass of solid waste sent to landfill *
Methane generation potential (L0)
Methane (CH4) generation potential
= L0* degradable organic carbon (DOC) *
Fraction of DOC that is degraded (DOCF) *
Fraction of methane in landfill gas (F) *
16/12 (molecular weight ratio of CH4 and C)
Corrections if collection efficiency < 100%

Exercise: Solid waste disposal
City information

Details

Region

Asia

Sub-region

South-Eastern Asia

Total waste deposited in landfill

1.000 metric tonnes

Landfill gas collection efficiency

75% (intermediate soil cover and active gas collection)

% of landfill gas used as energy

0%

Management of landfill

Managed
368 tCO2e (5AR; Population = 1,000,000)

Biological treatment
Methane (CH4) emissions
= Mass of organic waste per treatment type
(composting or anaerobic digestion) *
Emission factor for treatment type –
Amount of methane recovered (assume 0)
Nitrous oxide (N2O) emissions
= Mass of organic waste per treatment type
(composting or anaerobic digestion) *
Emission factor for treatment type

Exercise: Biological treatment
City information

Details

Total organic waste treated biologically

1,000 metric tonnes

Type of waste (wet or dry)

Wet waste (most commonly used for waste)
Composting (75%)

Treatment type (must add to 100%)
Anaerobic digestion (25%)
137 tCO2e (5AR; Population = 1,000,000)

Incineration and open burning
CO2 = Mass of waste incinerated *
[Fraction of waste * Dry matter content *
Fraction of carbon in dry matter * Fraction
of fossil carbon in total carbon component *
oxidation factor * 44/12 (molecular weight
ratio of and CO2 and carbon)]
CH4 = Mass of waste incinerated *
Emission factor
N2O = Mass of waste incinerated *
Emission factor
For each waste type

Exercise: Incineration
City information

Details

Region

Asia

Sub-region

South-Eastern Asia

Management

Incineration

Total waste sent for incineration

1,000,000 metric tonnes

% waste containing type i matter (must
add to 100%)

Food waste (50%); Paper (20%); Wood (5%); Garden waste (10%); Plastics (15%)

CH4: Type of incineration / Technology

Batch type incineration / Stoker

N2O: Type of waste / Type of
technology / Weight basis

MSW / Batch type incinerators / Wet weight
460,887 tCO2e (5AR; Population = 1,000,000)

Wastewater
Methane (CH4) emissions
= (Organic content of wastewater – Organic
component removed as sludge) * Emission
factor – Amount of CH4 recovered
Organic content of wastewater
= Population * City-specific per capita
biochemical oxygen demand
Emission factor
= Maximum CH4 producing capacity *
Methane correction factor * Fraction of
population in different income groups * %
utilization of treatment type per income group

Wastewater
Nitrous oxide (N2O) emissions
= N2O emission from wastewater effluent + N2O
emissions from centralized treatment processes
N2O from wastewater effluent
= [(Population * protein consumption * Fraction of
nitrogen in protein * Fraction of non-consumed protein
added to wastewater * Fraction of industrial and
commercial co-discharged protein) – Nitrogen removed
with sludge - N2O emissions from centralized
wastewater treatment processes] * Emission factor *
44/28 (conversion of N2O-N into N2O)
N2O emissions from centralized treatment
processes
= Population * Degree of utilization of modern
wastewater treatment plants * Fraction of industrial and
commercial co-discharged protein * Emission factor

Exercise: Wastewater (dom-com)
City information

Details

Proxy region

Asia_MiddleEast_LatinAmerica

Proxy country for wastewater treatment

Indonesia

Proxy country for protein consumption

Malaysia

Garbage disposal

No garbage disposals

Climate (wet/dry)

Wet
171,132 tCO2e (5AR; Population = 1,000,000)
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Practical

Practical

Practical
Task
1

Identify all different types of waste generated across your city from residential (municipal),
commercial and industrial sources. List them in Table 1

2

Where does your city’s waste go? Identify all waste treatment facilities within your city
boundary, and any out of boundary waste treatment facilities used by your city. Complete Table
2

3

Estimate GHG emissions for all sub-sectors using (a) the CIRIS calculators and (b) by scaling
down national waste data from BUR3

4

Record your data in Table 3, clearly documenting methodologies and data sources used. For
now, assume all your city’s waste is treated outside of your city boundary. Where no GHG
emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, use “NE”.

5

Consolidate the above information into Table 4 and identify what activity data and emission
factors you will need to estimate GHG emissions for Waste, and where you will source this
from, including (a) quantity of waste generated by waste type, (b) quantity and location of
waste treated by treatment type

20m

40m

HW

Practical
Task
1

Identify all different types of waste generated across your city from residential (municipal),
commercial and industrial sources. List them in Table 1

2

Where does your city’s waste go? Identify all waste treatment facilities within your city
boundary, and any out of boundary waste treatment facilities used by your city. Complete Table
2

3

Estimate GHG emissions for all sub-sectors using (a) the CIRIS calculators and (b) by scaling
down national waste data from BUR3

4

Record your data in Table 3, clearly documenting methodologies and data sources used. For
now, assume all your city’s waste is treated outside of your city boundary. Where no GHG
emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, use “NE”.

5

Consolidate the above information into Table 4 and identify what activity data and emission
factors you will need to estimate GHG emissions for Waste, and where you will source this
from, including (a) quantity of waste generated by waste type, (b) quantity and location of
waste treated by treatment type

20m

40m

HW

Workbook

Table 1: Waste types
Sub-sector

Residential (municipal)

Commercial

Industrial

Waste types

Checklist: Waste types
Waste types

Treatment types

All waste

All organic waste

Paper / cardboard

Landfill sites

Municipal solid waste

Food waste

Wood

Unmanaged waste disposal

Sludge

Garden and park waste Textiles

Composting

Industrial waste

Sludge

Nappies

Anaerobic digestion

Clinical

Rubber / leather

Open burning

Hazardous

Plastics

Incineration with energy recovery

Construction

Metal

Incineration without energy recovery

Glass

All wastewater

Other

Domestic wastewater
Industrial wastewater

Practical
Task
1

Identify all different types of waste generated across your city from residential (municipal),
commercial and industrial sources. List them in Table 1

2

Where does your city’s waste go? Identify all waste treatment facilities within your city
boundary, and any out of boundary waste treatment facilities used by your city. Complete Table
2

3

Estimate GHG emissions for all sub-sectors using (a) the CIRIS calculators and (b) by scaling
down national waste data from BUR3

4

Record your data in Table 3, clearly documenting methodologies and data sources used. For
now, assume all your city’s waste is treated outside of your city boundary. Where no GHG
emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, use “NE”.

5

Consolidate the above information into Table 4 and identify what activity data and emission
factors you will need to estimate GHG emissions for Waste, and where you will source this
from, including (a) quantity of waste generated by waste type, (b) quantity and location of
waste treated by treatment type

20m

40m

HW

Workbook

Table 2: Waste treatment facilities
Sub-sector
III.1

Solid waste

III.2

Biological treatment

III.3

Incineration and open burning

III.4

Wastewater

In boundary

Out of boundary

Practical
Task
1

Identify all different types of waste generated across your city from residential (municipal),
commercial and industrial sources. List them in Table 1

2

Where does your city’s waste go? Identify all waste treatment facilities within your city
boundary, and any out of boundary waste treatment facilities used by your city. Complete Table
2

3

Estimate GHG emissions for all sub-sectors using (a) the CIRIS calculators and (b) by scaling
down national waste data from BUR3

4

Record your data in Table 3, clearly documenting methodologies and data sources used. For
now, assume all your city’s waste is treated outside of your city boundary. Where no GHG
emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, use “NE”.

5

Consolidate the above information into Table 4 and identify what activity data and emission
factors you will need to estimate GHG emissions for Waste, and where you will source this
from, including (a) quantity of waste generated by waste type, (b) quantity and location of
waste treated by treatment type

20m

40m

HW

Calculations
Estimate GHG emissions for all sub-sectors
using:
(a) the CIRIS calculators
(b) by scaling down national waste data from
BUR3

Recommended waste sector methodologies:

Use local activity data and emission factors

Use a proxy city

In Module B, we already estimated GHG
emissions for all waste sub-sectors using the
proxy city approach (Kuala Lumpur)
We’ll then compare the different results, discuss
any differences and choose a preferred method
to use for now

Scale down from national

Use CIRIS calculators

Data sources

Source: BUR3

Source: https://global-recycling.info/archives/1451

Note: Population for Malaysia in 2017 = 31,600,000

Source: https://www.mdpi.com/2227-9717/7/10/676/htm

(a) Waste calculators

Workbook

Solid waste disposal
Solid waste disposal

Region

Asia

Sub-region

South-Eastern Asia
Source: https://global-recycling.info/archives/1451

Total waste deposited in
landfill

Assume 38,200 metric
tonnes per day, of which
17.5% is recycled. 89%
of the remaining waste is
sent to landfill. Scale
according to your city’s
share of the national
population

Landfill gas collection
efficiency

0%. Assume most do not
have active gas collection

% of landfill gas used as
energy

0%. If assuming collection
= 0, then this will be 0 as
well

Management of landfill

No further information so
assumed Uncategorised
(MCF = 0.6)

Source: https://www.mdpi.com/2227-9717/7/10/676/htm

Solid waste disposal
Solid waste disposal

Region

Asia

Sub-region

South-Eastern Asia

Total waste deposited in
landfill

Assume 38,200 metric
tonnes per day, of which
17.5% is recycled. 89%
of the remaining waste is
sent to landfill. Scale
according to your city’s
share of the national
population

Landfill gas collection
efficiency

0%. Assume most do not
have active gas collection

% of landfill gas used as
energy

0%. If assuming collection
= 0, then this will be 0 as
well

Management of landfill

No further information so
assumed Uncategorised
(MCF = 0.6)

17.5 % recycled

Scale

= 38 200 * 0.825 * 365 * 0.89 * (your city population / 31 600 000)

Per day

Remaining 89% sent to landfill

Biological treatment
Biological treatment

Total organic waste
treated biologically

2.49 Gg of waste in
Malaysia is treated
biologically (=2,490
tonnes). Scale according
to your city’s share of the
national population

Type of waste (wet or dry)

Wet waste

Treatment type

No data found so assume
50/50 split between
composting and
anaerobic digestion

Source: BUR3

Incineration
Incineration

Region

Asia

Sub-region

South-Eastern Asia

Management

Incineration

Total waste sent for
incineration

Assume national
incineration capacity of
210 tonnes MSW per day

% waste containing type i
matter

Food waste (45%) Paper
(10%) Nappies (12%)
Plastics (10%) Metal (5%)
Glass (5%) Other (13%)

CH 4: Type of incineration /
Technology

Assume: Continuous
incineration / Stoker

N2O: Type of waste / Type
of technology / Weight

Assume: MSW / Batch
type incinerators / Wet
weight

basis

Source: https://www.mdpi.com/2227-9717/7/10/676/htm

Wastewater
Wastewater

Proxy region

Asia_MiddleEast_LatinA
merica

Proxy country for
wastewater treatment

Indonesia

Proxy country for protein
consumption

Malaysia

Garbage disposal

No garbage disposals

% urban high income

80%

% urban low income

20%

Climate (wet/dry)

Wet

Industrial wastewater

Assume no industrial
wastewater

(b) Scale down using national data
Scale down national GHG emissions data from BUR3 for all four GPC sub-sectors using population as a
scaling factor:
•
•
•
•

Solid Waste Disposal
Biological treatment of Solid Waste
Incineration and Open Burning of Waste
Domestic Wastewater Treatment and Discharge

Note: Population for Malaysia in 2017 = 31,600,000

Your population
Scaling factor =
Malaysia population

Biennial Update Report 3

Note: Population for Malaysia in 2017 = 31,600,000
Note: all emissions in CO2e: CO2e = CO2e * scaling factor

Source: BUR3

Biennial Update Report 3

Note: Population for Malaysia in 2017 = 31,600,000
Note: all emissions in GHG. CH4 and N2O will need converting using GWP: CO2e = CO2 + (CH4 * 25) + (N2O * 298) * scaling factor
Source: BUR3

Use a proxy city

City waste calculations
Let’s look at the results
- Different methodologies and data sources
yield different results
- Big difference for biological treatment. Why?
- Can use different methodologies and data
sources for validation
- Next: break emissions down by scope

Results for a city with 1,000,000 residents

Practical
Task
1

Identify all different types of waste generated across your city from residential (municipal),
commercial and industrial sources. List them in Table 1

2

Where does your city’s waste go? Identify all waste treatment facilities within your city
boundary, and any out of boundary waste treatment facilities used by your city. Complete Table
2

3

Estimate GHG emissions for all sub-sectors using (a) the CIRIS calculators and (b) by scaling
down national waste data from BUR3

4

Record your data in Table 3, clearly documenting methodologies and data sources used. For
now, assume all your city’s waste is treated outside of your city boundary. Where no GHG
emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, use “NE”.

5

Consolidate the above information into Table 4 and identify what activity data and emission
factors you will need to estimate GHG emissions for Waste, and where you will source this
from, including (a) quantity of waste generated by waste type, (b) quantity and location of
waste treated by treatment type

20m

40m

HW

Table 3: GPC table
Sub-sector

III.1

III.2

Solid waste generated in the city and disposed in
landfills
Solid waste generated outside the city and disposed
in landfills
Solid waste generated in the city that is biologically
treated
Solid waste generated outside the city that is
biologically treated
Solid waste generated in the city that is incinerated

III.3

Solid waste generated outside the city that is
incinerated
Wastewater generated in the city

III.4
Wastewater generated outside the city

Scope 1

Scope 2

Scope 3

Practical
Task
1

Identify all different types of waste generated across your city from residential (municipal),
commercial and industrial sources. List them in Table 1

2

Where does your city’s waste go? Identify all waste treatment facilities within your city
boundary, and any out of boundary waste treatment facilities used by your city. Complete Table
2

3

Estimate GHG emissions for all sub-sectors using (a) the CIRIS calculators and (b) by scaling
down national waste data from BUR3

4

Record your data in Table 3, clearly documenting methodologies and data sources used. For
now, assume all your city’s waste is treated outside of your city boundary. Where no GHG
emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, use “NE”.

5

Consolidate the above information into Table 4 and identify what activity data and emission
factors you will need to estimate GHG emissions for Waste, and where you will source this
from, including (a) quantity of waste generated by waste type, (b) quantity and location of
waste treated by treatment type

20m

40m

HW

Table 4: Action plan
GPC
Solid waste
Biological treatment
Incineration and open
burning
Wastewater

Data

Where from?

Action

Lead

The end
Next time: IPPU and AFOLU

