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Infroduction: Impact of Greenhouse gases
(GHGs) and Short-Lived Climate Pollutants

SLCPs) on Climate Change

achieving the 1.5:C target by 2050

The Greenhouse Effect

Some solar radiation
is reflected by the
4 Earth and the

‘ atmosphere.
9

Most radiation is abserbed
by the Earth’s surface
and warms it. ‘

Some of the infrared radiation
passes through the atmosphere.
Some is absorbed and re-emitted
in all directions by greenhouse
gas molecules.The effect of this
is to warm the Earth’s surface
and the lower atmosphere.

Infrared radiation
is emitted by the
Earth’s surface.

CCAC,2022

SLCPs responsible for up to 45% of current global warming

CLIMATE MITIGATION PATHWAYS
Avoided global warming by 2050
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Mitigating CO,, CH, and Black Carbon (BC) is very important to

CO;+SLCP actions
(BC+CH4+HFCs)

UNDER VARIOUS MITIGATION SCENARIOS

www.ccacoealition.org/science



Each step of waste management

contribute for GHGs/ SLCPs emissions

All the activities in waste management emit GHGs and SLCPs
throughout the life cycle

Waste Collection and transportation [ SR ) Fossil
' fuel

Operation activities _, Electricity TR
P /Fossil fuel> : N,O
CH,
BC

Treatment/final disposal




Global Warming Potentials (GWP) of

GHGs and SLCPs

Type of Gas GWP20 GWP100

CO, 1 1 GWP values of 100-
. . year fime horizon
CH,- biogenic 84 28 has been used in
tudi
CH4-fOSSi| 85 30 many stuaies
N,O 264 245 GWP is presented

as kgCO,-eq
_BC 2100 590




Life cycle thinking: A holistic way for

quantification of emissions and avoidance

Anaerobic digestion

[

Avold conventional Avold organic waste

andfilline

Biogas production form organic waste

Organic waste Biogas production

Energy

Composting

| Compost production from organic waste
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Objectives: Emissions Quantification Tool

(EQT)

Emission quantification tool

\ 4
Decision,;making tool

v

User Manual
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Monitoring

b

Reporting

o

Communication

(J Undertake a rapid assessment of GHGs and
Short-Lived Climate Pollutants (SLCPs) — progress
from BAU with alternative solutions and

find the most suitable options for the city.

Keep records and monitor the

made on mitigating -
GHGs and SLCPs emissions from
chosen waste management options



Evolution of the Development of
Emissions Quantification Tool (EQT)

Version I- 2013 ‘ Version ll- 2018

*Developed on behalf
of Climate and Clean
air Coalition (CCACQC)

e Comprehensive
coverage of waste
management
technologies
eEstimated GHG & SLCP
emissions

e User-friendly design:
Help buttons & detailed
manual

* Expanded land(fill
scenarios: 3 landfill types
per scenario

* Open burning & landfill
fire emissions added
*Enhanced recycling
emissions, incl. virgin
production

*Black Carbon emissions
included

eImproved summary &
functional unit options
*Reference sheet for
ransparency

Version lll- 2025

e Updated emission
factors for electricity &
thermal energy

e Simplified input sheets
& enhanced user
interface

*New sheet for RDF
production emissions

* Additional bug fixes

e Upgraded visual
design & user help
guidance




Features of the Emission Quantification

tool : User friendly

= This tool is simple and step by step guidance has been provided 1o
users in all the sheets on how to enter the data and obtain the results

= Special skill is not required and ability to work with excel would be
sufficient

= Each and every sheet has designed a way that users can easily move
among the sheets , enter the data and obtain the results on their
preferred waste treatment options

X

GUIDE




Specifications of (EQT) : Designed to

cover both GHGs and SLCPs

» EQT designed to quantify the
overall climate impact from
waste sector and version lll is
released in January 2025.

» EQT estimates direct and
indirect greenhouse gasses
(GHGs) and Short-Lived
Climate Pollutants (SLCPs)
emissions, including potential
emissions avoidance/savings
through resource recovery
from waste.




Specifications of (EQT) : Cover full

range of waste management
technologies

= Tool cover the full range of waste treatment approaches

=  Accounts the emissions from relatively basic waste management technologies
to advanced technologies in both developing and developed countries

Open dumping Waste to Energy (WTE)

END
START = >
Data input Data input Data |nput Data mput Data input Data input Data input Data input Datainput Data input
Landfilling Open
Key data Transportation Composting . Incineration T - .
echnologies
sheet sheet Sheet AD sheet B el 8 burn.lng./
landfill fire
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(see the results )




Features: Accounting both GHGs and SLCPs

in Life Cycle Assessment (LCA) Perspective

= The tool accounts both SLCPs and other GHGs from waste
management considering all the phases of the entire life cycle

ks m:> . .
PI'G-I'OCGSS ng | ::} F Id |
iransporia’rion ! Inal disposa

Resource
Recover

= Both emissions and savings potentials 1s accounted across the life
cycle




Features: EQT assess the GHG/SLCP

savings potentials through resource
recovery

Energy, Emissions

Aralae

Avolded
GHGs/SLCPs

Recovery of
materials/energy
avmded pmduchon from

Energy, materials
Pre-processing : Sorting ,
cleaning, baling

Emissions
.g: GHG/SLCPs

bt

Transportation to I'_he
Treatment/Final disposal recycling /treatment facility f

Energy, ]
Em_qulon:, materials

e.g: GHGs /SLCPs



Features: EQT assess the GHG/SLCP emissions
and savings potentials through resource

recovery
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Features: Geographical Coverage

= This fool is designed to cover waste management systems in larger
geographical area; Asia, Europe, Latin America, Africa, Mena

= Current version of the EQT covers more than 60 countries in above
regions

= You can see the list of countries in the “key data” sheets and more
countries can be included into the list in the future.




Features: Technology Coverage

= Tool accounts the emissions from relatively basic waste management
technologies o advanced technologies with all types of
management and resource recovery options

Logistics
w : With electricity recovery Thel"mal treatments
ncineration

Without electricity recovery

Composting Anaerobic digestion

I
Managed (has landfill cover and liner) without
gas recovery

Biological treatments

Landfilling Technologies Managed (has landfill cover and liner) with gas
— Tecovery

Final disposal

IRILL

Unmanaged-deep (> 5m waste)

Unmanaged-shallow (<5m waste)

__Uncategorized

Open burning Landfill fire




Features: Ability of comparing Business
as Usual (BAU) practice with 4 more

alternative scenarios

= The key aim of the tool is to support local authorities and cities in quantifying
the overall climate impact of their current waste management systems and
comparing it with infended future scenarios

= Thus the design allow to compare baseline scenario with 4 more intended
scenarios/Future integrated system for enabling decision making.

" ""[ " Example: Business as Usual (BAU)

Collected waste by the city

Composting
Composting

Anaerobic Digestion (AD)
Treatment of separated waste

(point-source separated or separated after
collection)

Treatment of separated waste

(point-source separated or separated after Anaerobic Digestion (AD)
collection)

Anaerobic Digestion (AD)
Recycling Recycling

MBT

Treatment of Remaining mixed MBT

Incineration

Open
dumping/landfilling




Features: Flexibility of data entry

= The tool offers flexibility in data entry. If cities have their own data, they can
input it to obtain more accurate emissions estimations.

= In the absence of such data, cities can sfill use the tool by selecting the most
appropriate default values provided by the developer for the country or
region..

1
Go to i Go tp Anaerobic Goto Go to Goto Go to Go to Mix Go to open bumin, Goto Goto
c tin, o tp Anaero 0 op g
I< edios { Transportation < - E>> E‘:gestmu Recycling RDF MBT Incineration waste and landfill fire uncollected Summary
1
1

GHG and SLCP emissions from Compostin: User input is required in green cells *

User Help X
Data Input Unit
Total amount of organic waste use for composting Tonnes/day 0

Amount of fossil fuel consumption depends on the location specific management
practices. For instance, pilot composting project in Battambang, Cambodia is

Amount of food waste use for composting Tonnes /day Helg utilized 2.0 L of diesel/tonne of organic waste for operational activities (e.g.
Amount of garden waste use for composting Tonnes /day shredding of organic waste, turning compost using wheel loader or compost
Type of fossil fuel use for operation activities Tvpe turners)

Total amount of fossil-fuel use for operational activities L/day Help

Total amount of grid electricity use for operational activities kWh'day

Compost production potential from waste kg /tonne L oK
% of compost use for the agricultural and gardening purposes % Help. R -

Choose the option for emission factors of chemical fertilizer production in

Help
your country Source Clear cells




Features: Input data requirement

1. Key Data 2. Technology specific data

Key data: Country/location
specific data e.g. basic data,
waste composition of generated
and collected waste, type of
energy consumption, country
specific emission factors

Technology specific data: Users are
asked to enter technology specific
data e.g. waste composition in each
treatment, type and amount of fossil
fuel used, amount of grid electricity
used, amount of resource recovered
and potential replacement of
conventional resources




Features: Emission factors and

default values

= The option has been given to the users to choose either the
country/location specific emissions factors or the default values

e.g. grid emission factors, calorific values of the fuel, efficiencies of gas and electricity
recovery, emission factors for avoided chemical fertilizer production

= Recently published emission factors of GHGs/SLCPs and GWP have

been used

Type of Gas GWP20 GWP100
Cco, 1 1
CH,- biogenic 84 28
CH,-fossil 85 30
N,O 264 265
BC 3200 900




Features: User friendly interface and

easy to understand resulis

H H (i) Avoided emission quantification through material recovery
S I_ C P S O n d G H G S e m I S S I O n S Becycled material can be vsed in finished or intermediary products and therefore equivalent quantity of material made of virgin inputs can be replaced. Avoided emissions from birgin production process will be caleulatad based on
from individual treatment s
H H Results: § v of the emissi
method is be disaggregated fssmmmdimio v
AT Emi fr eling activities (kg 'tonne of mined recyelable waste)
for e O C h p Ol | U TO nT O n d Type of emiszions Enssion aoidance Phaze/activity S S S B e . e .
b potentisl ' BAU Scenario | Seenario 2 Seenario 3 Seenario 4
p re S e n 1- p e r g O S Emissions CH, fossil - Direct (fuel consumption) 0.000} 0.010} 0.010} 0.010} 0.000
CH, Avoided Through material recovery 0.000) 0.021 0.021 0.021 0.000)
H H Net emissions 0.000) -0.011 -0.011 -0.011 0.000)
G H GS O n d S LC PS e m ISS | O n S Lees Emissions Direct (fossil fusl consumption) 0.000} 0.020} 0.020} 0.020} 0.000
H BC Avoided Through material recovery 0.000) 0.037 0.037 0.037 0.000)
and avoided ( as a result of
1 . Direct (fossil fuel consumption ) 0.000) 344.67)) 344.67)) 344672 0.000)
resource recove rY) p OTe n TI a | . Emisions Tndirect (Use of grid slectricty) 0.00) 178818 178818 17884 0.000
i Avoided Through material recovery 0.000) 1,837.693 1,837.693 1837693 0.000)
|S d l S p | O ye d gggg Net emissions 0.000) -1314.173) -1,314.173) 1314173 0.000)
Emissions Ditect (fossil fusl consumption) 0.000} 0.003 0.003 0.003 0.000
1eQl 1 NO  [Avoides Throush materal rscovery 0.000) 0.004 0.004 0.006 0.00
N eT e m I SS I O n S IS p re S e n Te d Net emissions 0.000) -0.003) -0.003) -0.003] 0.000)
p e r g O S p er ‘I'O n n e Of WO S‘I‘e Net |NetBC emissions (kg of BC/toune of mixed recyclable waste) 0.000] -0.017 -0.017 -0.017] 0.000
! impact |Net climate impact of GHGs (kg of CO-eg/tonne of mixed recvelable waste) D‘Dﬂl -1,315.13 -1,315.13 -1,315.23) D‘Dﬂl

Net climate impact from BC
and other GHGs shows
separately

} Type here to search




Features: Key
indicators
measure

enable for
decision
making

The summary sheet displays the summary of
SLCPs and GHG emissions from BAU
practice and alternative scenarios in both
table and graphs format

User can choose the unit of measurements
based on their preferences

The tool facilitates to measure the climate
Impact from scenarios for four types of
functional units

= 1.Emissions per tonne of
generate waste

= 2.Emissions per tonne of
collected waste

= 3.Emissions from yearly
generated waste

= 4.Emissions from yearly
collected waste



Features: User-friendly summary sheet
with clear and easy-to-understand

overall results

= Net GHGs/BC emissions from individual freatment method and
chosen scenarios have shown in table as well as in graphical format

Please choose the prefered "Unit' for emissions estimation . - [,
Calculate emizsions from yearly generated wazte

Summary of net GHE!SLCP emissions from waste management

Description Technology it BAU Ecenario 1 Scenario 2 Scenario 3 Scenario 4
CHy BC [ (] =i EC 5 H:0 = EC E T i EC E M0 Chiy EC 5 ]

“waste collection and
transpartation by the | Transportation 0.000 0.003 3.362 0000) 0000 0.001 3026 2.000) 0.000 0001 3.026 0.000) 0000 0000 2630 0000

Compasti 3,999 0.001 0360 0.282] 3.939 0.001 0,360 0.2 3593 0.001 0,360 0282
Traatment for separated [ ] L = = =
wasts nacrcbic digestion { s

= unit [IE
Fieeyeling . 9 -0.0M 00| AT 0005 -0.01 00T 4,307 0,003 .01 00| 4TS 0003
ere ko show the
. MET magnitude of

Treatment For mixed [ |ncineration small amaunt of
waste Landilling emizions) 37515 0.000 0.000 oono]  zsare 0000 0.000 cooo]  asars 0.000 0.000 0.000] 28TY 0000 0.000 0000

Oipen burningilandill 3700 0.650]

Tpen
Uncallected waste burningizeattered EXTil 0,325 .32 6,431 5021 0.325 6431 021 .32 56451
GHESASLEPS enission per tonne of generated [
srazte: gTonee 14.652 0.370 01l4| -76.736 0.048)  15.550 0114| -76.736 15,580 o3| -Trefz 0.045| o000 o000 0.000)  oooo]
EC emizzions from yearly generated waste: | Tommes 5.321.95 559,12 559,12 5.538.23 0.00
Climate impact from GHGs emiszions from | Toames of
yearly generated wiste: CO2-¢q 11,509, 868.49 8,316,236.23 8,376,256.23 §,365,551.43 0.00

Recommendation: Az faz az BC emissions iz concerned, Scenario 3 haz the lowest emissionz and which seemz to be the best aption for your city
A5 Fas 2 other GHGs emissions is concerned, Scenaria 3has lowest net GHG emissions Technalogical options used in this scenaria seems ta be the mast apprapriste chocies for the city

(GEGsELCT: emission per tamns of gensrated waste: ke'topme BEC auissivns fon yedy generoed wiste: Tones O limate impast fram GHGs emissions fram yeardy generaed waste: Tonnes of {{-eq
e L4H, )
HHLHH)
REILTR
g “ LHHL K
¥ ]
L]
N P - N
g |CH4BC €02 N0 | 4 BCO01 N0
0 HAL Scensrind
i
o ¥
Bl Scenwio | Seewrin?  Seeriod Scenariod

Seenwin ] Seewrinl  Sawind  Seearind

[ ) ncineration ix waste landfillin Jpen burning and landfill fire ncollected waste umma ser guide igures
| at I te landfilling Open b g and landfill f Uncollected wast S ry | User guid Fig

This is the
ultimate
results that
you need
for policy
and
decision-
making
process




% How to
The Emission Quantification Tool (EQT) was developed by the Institute for Global Environmental Strategies (IGES) as 3 science-based tool designed to E Q I 7
([

empower policymakers and practiioners to estimate emissions, plan climate-friendly systems, and monitor achievements. Initially launched in 2013 in

g

collaboration with the Climate and Clean Air Coalition - Municipal Solid Waste Initiative (CCAC-MSWI), the EQT was one of the pioneering tools for

measuring both greenhouse gas (GHG) and short-lived climate pollutant (SLCP) emissions in the waste sector.

Since ifs launch, the EQT has undergone continuous improvement based on user feedback and evolving national and global requirements. In 2018, Version
ntroduced significant updates to enhance functionalities and usability. The latest Version lll, released in 2025 in partnership with the UNEP International

Environmental Technology Centre (UNEP-IETC), includes advanced features to further support GHG and SLCP quantification at both city and national levels

This tool is availsble to uzers fre

11

of charge. To help us understand how it iz being uszed and fo improve future versions, we kindly ask you to complete this short

survey. Your cooperation allows us to track ussge across sectors and regions, and to ensure the toof confinues fo meet user needs.

User's Manual - Emission Quantificaticn Toal (EQT} for Exfimating Short Lived Climate Pollutants (SLCPx) and Ofher Greenhouse Gazes

Emission
Quantification Tool (EQT) versionn

for Estimation of GHGs/SLCPs from Solid Waste Sector

p Introduction

p The Emission Quantification Tool (EQT): Driving Climate Action in Waste Management
p What is the Emission Quantification Tool (EQT)?

p What are the Key Features of the EQT?

» Why Use the EQT?

p Contact

Let’'s move to EQT



Emission Quantification Tool (EQT) for Estimation of GHGs-SLCPs from Solid Waste Sector (Version III).xlsm

NIRMALA MENIKPURA, PhD Senior Fellow, Institute for Global Email:
Environmental Strategies (IGES) nirmala.menikpura@mx.iges.or.jp

IGES Institute for Global
Environmental Strategies
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