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Part | : Overview of the climate
change

» “The scientific evidence is
unequivocal: climate change is @
threat to human wellbeing and
the health of the planet. Any
further delay in concerted global
action will miss the brief, rapidly
closing window to secure a livable
future”. (IPCC,2024)
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http://www.google.com/imgres?imgurl=http://www.whataretheywaitingfor.com/wp-content/uploads/2010/02/Global-Climate-Change.jpg&imgrefurl=http://www.whataretheywaitingfor.com/global-climate-change.html&usg=__t0kU8q5XOWTayp7fzohx8IL9d_E=&h=1341&w=1432&sz=190&hl=en&start=2&sig2=orHaeXgUIDjUlmdZ5vmhaA&zoom=1&um=1&itbs=1&tbnid=AysvcOlHK2vvdM:&tbnh=140&tbnw=150&prev=/images%3Fq%3Dclimatechange%26um%3D1%26hl%3Den%26sa%3DN%26rlz%3D1T4SKPB_enTH333TH333%26tbs%3Disch:1&ei=hbhwTeOXF4KyvwPQgti_AQ

“No challenge poses a greater threat to our
planet and to future generations than
climate change”

A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (relative to 1951-1980, °C)
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Evidence of Climate Change

Warming Oceadns
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Glacier collapse buries most of

Swiss village

-The village of Blatten has

been devastated after a

massive chunk of the

Glacier collapsed into the

valley. | »

-Climate change is turning
warnings into real-life
tragedies.

-

-Scientists now fear that all o
SV}/IS? glaciers could vanish BRC : 28 May 2025
within a century.




Evidence of Climate Change

Decreased Snow Cover

Satellite observations reveadl
that the amount of spring
snow cover in the Northern
Hemisphere has decreased
over the past five decades
and that the snow is melting
earlier.
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Evidence of Climate Change:

Antarctica is turning green !

« Vegetation covered less
than 0.4 square miles of the
3 Antarctic Peninsula in 1986
but had reached almost 5
square miles by 2021.

& e+ As fossil fuel pollution

& continues to heat up the
world, Antarctica will keep
on warming
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Evidence of Climate Change

Sea Level Rise

Global sea level rose about 8
Inches in the last century

Exireme Events
The number of record high temperature events has
been increasing, while the number of record low
temperature events has been decreasing
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The greenhouse gas content of the
atmosphere is being altered by human
activity

The result of this change is global warming
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Impact of Greenhouse gases (GHGs) and
Short-Lived Climate Pollutants (SLCPs) on

Climate Change

«  Mifigating CO,, CH, and Black Carbon (BC) is very important to
achieving the 1.5:C target by 2050

« SLCPsresponsible for up to 45% of current global warming

The ﬁreenhﬂuse Effect ' CLIMATE MITIGATION PATHWAYS

Avoided global warming by 2050

Some solar radiation

Busi iiiiii
H 3 - = Lo s —t u:ual
is reflected by the Some of the infrared radiation Black Carbon (BC) + () o
4 Earthand the passes through the atmosphere. Methane (CH.,) - | — CO;actions only
» ’/ atmosphere. Some is absorbed and re-emitted Hl_{droﬂuorocarbons ' 0.1°C = E::I;cm actions
in all directions by greenhouse (HFCs) Mo
“ gas molecules.The effect of this All Short-Lived 0.6°C =i COSLEP actions
is to warm the Earth’s surface Sl o el : ™ @CACHHECD
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Most radiation is abserbed
by the Earth’s surface =5 e Infrared radiation

and warms it. Earth's surface ~ is emitted by the
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SIMULATED TEMPERATURE CHANGE
UNDER VARIOUS MITIGATION SCENARIOS
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More Greenhouse Gases

Warmer Earth
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https://ourworldindata.org/grapher/ghg-emissions-by-sector-stacked

Global Warming Potentials (GWP) of
GHGs and SLCPs

GWP values of 100-
year time horizon
has been used in
many studies

GWP is presented
as kgCO,-eq
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Emissions of Short-Lived Climate

Pollutants (SLCPs)

Methane emissions caused by human activities are one of
M ETH a N E (C I I ) the most significant drivers of climate change. Methane is
4 also the main precursor of tropospheric ozone, a powerful

greenhouse gas and air pollutant

SOURCES Methane is one of the fastest IMPACTS
growing greenhouse gases in the
atmosphere. Human activity
causes 2/3 of emissions, Responsible for 40% of warming

since the industrial revolution

425

AGRICULTURE

times more powerful than
x carbon dioxide over a
20-year period

o0
@)

PP Increasing emissions are driving a rise in
lH me HEALTH tropospheric ozone alr pollution, which
= causes 1+ million premature deaths

annually. Methane Is responsible for
roughly 1/2 of these deaths.
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Since methane does not last long In the
atmosphere, efforts to reduce it will bring
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Emissions of Shori-Lived Climate
Pollutants (SLCPs

BLACK CARBON (BC) Pikalon (PML ) s Soriirios 5 rmats shmate.

SOURCES  Black carbon is one of many particles and IMPACTS @ ! LIFETIME IN ATMOSPHERE:

gases that are emitted when diesel, coal, Aboibie sanbabit and U P TO 2 WEE KS
and other biomass fuels are burned. converts it to ?,ea,
Since black carbon does not last long

in the atmosphere, efforts to reduce it

@ will bring immediate benefits for
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Open burning and climate change

ﬁgiiw aL'i""*’h"‘:‘ ‘ = . .
StopForeﬁt B Open Burning is one of

S the major causes for
d Climate change

: — ‘__:,g

& Black carbon emission
1 from open burning is

3 casing a significant

Impact
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Climate impact from open burning

even worse than open dumping

m Methane emission m Fossil CO2 emission m BC emissions

O ——

77%

Open burning open dumping Open burning open dumping

Padang City-Indonesia Steung Saen Municipality-Cambodia



Forest burning and accelerating
climate crisis

The NASAwearthqdata fire map |ES Institute for Global

Environmental Strategies




Food waste impacts on accelerating
climate crisis

Globally, about one-third of food

- r.o;:_l C ‘zf?r‘lluman consumptlon M Methane emissions
;']Qst:‘g;:: "’“tgd.‘_ \mslnting. 1o about’ /4 from food waste
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T2 ;;‘»‘;\;‘@9‘; t disposal site is
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E# LW GWP per tonne of
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Global warming potential (GWP) of

Refrigerants

Importance of natural refrigerants

GWP of Select Refrigerants GWP — kg of CO,-eq

*CFCs/HCFCs: High GWP — Not
suitable

*HFCs: Moderate GWP —
Acceptable in specific cases
*HFOs/Natural Refrigerants: Low
GWP — Preferred
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Towards Net Zero ?

Three types of emissions

Scope | Scope 2 Scope 3
Direct onsite i Indirect onsite | . Upstream and downstream
emissions L emissions o emissions '

* Net zero puts forth the idea that companies will first cut their emissions and then
only purchase offsets for that which absolutely cannot be reduced. This is called
‘true net zero’

IGE Institute for Global
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Are we on frack to reach net zero by
20507

Global GHG emissions from Pakistan 0.93%

Target: 50% emission reduction by 2050 and aims to shift to 60% renewable energy
by 2030

Increase in global greenhouse gas emissions Reduction in global greenhouse gas emissions

projected by 2030, compared to 2010, needed by 2030, from 2010 levels, to keep

based on available national action plans warming to no more than 1.5 degrees Celsius
=2 r & e .

P e ——_

e Tl T -
Source: UNFCCC NDC synthesis report (Nov 2023)
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Part Il: Life Cycle Assessment : Holistic
approach for systematic
carbon/climate impacts assessment
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The Concept of Life Cycle Assessment

(LCA)

» LCA s “a technique for assessing the environmental impacts associated with a product,
service at all stages in their life cycle — from extraction of resources, through the
production and use of the product, reuse, recycling or final disposal” (source: ISO 14040)

[ )
Goal & Scope
Definition

i 1

Inventory Analysis
(LCI)

k

Direct applications:
Interpretation === « Product development
and improvement

ad mproveme
I 1 o poiy making

» Marketing
Impact Assessment

\ (LCIA) Ji ‘_&Other )
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Key stages of an LCA

1.Goal and Scope
1. Objective: Define study objectives and system boundaries.
2. Importance: Establishing the purpose and context of the assessment.
2.Inventory Analysis
1. Objective: Compile a comprehensive inventory of inputs and outputs at
each life cycle stage.
2. Example: Raw material extraction, manufacturing, fransportation.
3.Impact Assessment
1. Objective: Evaluate potential environmental impacts identified in the
inventory.
2. Example: Climate change, human toxicity. Acidification, Eutrophication
4.Interpretation
1. Objective: Analyse findings, draw conclusions, and communicate resulfs.
2. Importance: Supporting informed decision-making.

IGE Institute for Global
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» A tool to provide tangible information to
stakeholders Pmﬁmg Mgnufacturing

Diytibution

The life cycle of agr=my
product '

» Connected to “national sustainability
Ogendo” Extraction of

raw material

» Methodology for estimating and mifigating
carbon and other impact

» Helps to identify priorities easily,

product

» Ensure to target policies effectively " Disposhl or

possible
recovery

LCA allows decision-makers to compare two products and select the
product that has the lowest impact

IGE Institute for Global
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How is LCA used?

By manufactures

- Product development
- Product improvement
- Product comparison

* By supply chain managers
« Choose company they should source from
* By public policymakers
» Support for regulatory measures and policy instruments
« Environmental labelling

IGE S Institute for Global
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Part lll: Assessing the climate impact

from the waste sector in LCA perspective

Recycling Remanufacting Reuse
Refurbishing

F) -—

energy material input production distribution use disposal
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Assessing the climate impact from the

waste sector in LCA perspective

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

Waste Collection and transportation A Fossil
. —3 fuel

CO,
Operation activities _, Electricity 492
P /Fossil fuel> e N,O
- IR CH4
BC

Treatment/final disposal




Assessing the GHG/SLCP savings

potentials through resource recovery

[ Energy, Enue.:.mns
materials

........

Avolded

GHGs/SLCPs
HIMI1SSi0NS

Energy, materials
Recovery of ;
materials/energy Pre-processing : Sorting ,
avoided production from cleaning, baling

‘ri] = ] -
Emissions
ﬁ. e.g: GHG/SLCPs

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

Energy, ]
Em_qulon:, materials

e.g: GHGs /SLCPs



Application of LCA- Quantification of

emissions and avoidance

900 kg of Recycled Plastic 1400 kg of Crude Oil as Raw

2= o

: ’5/ “w'_l ¢
27 mivovlaoonTed
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Application of LCA- Quantification of

emissions and avoidance

Anaerobic digestion

[

Biogas production form organic waste

Biogas production

Organic waste

Energy

Composting
Compost production from organic waste




Unavailability of
tangible v

: ; Too many
information

assumptions Cq Uses for
- B climate impacts

@) e P

ﬂ_ Limited or no data fro m wq S‘l.e
about

) ‘ open burning mqnqgemenf
socipiicon (nmalend) o and possible
solutions

‘ resources at the )
city level

AN

Awareness-raising and capacity  Allocate fund and resources for data
development at city level gathering/surveys at city level

Introduce alternatives for waste avoidance
at burning places




Part IV; Emissions

Quantification Tool (EQT)
assessing the climate
Impacts from waste sector




Objectives: Emissions Quantification Tool

(EQT)

Emission quantification tool

v

v
Decision,;making tool User Manual

Monitoring Communication

ﬁ; Reporting
»

[ Undertake a rapid assessment of GHGs and ~ WKeep records and monitor the
Short-Lived Climate Pollutants (SLCPs) — progress made on mitigating -
from BAU with alternative solutions and  GHGs and SLCPs emissions from
find the most suitable options for the city. chosen waste management options



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




Emission Quantification Tool (EQT): A Pathway to Climate-Friendly
Waste Solutions

The Emission Quantification Tool (EQT) was developed by the Institute for Global Environmental Strategies (IGES) as a science-based t

| designed to
empower policymakers and practiioners to estimate emissions, plan climate-friendly systems, and monitor achievements. Initially launched in 2013 in
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 its launch, the EQT has undergone confinuous improvement based on user feedback and evolving national and global requirements. In 2018, Version I

3

ntroduced significant updates to enhance functionalit

d usability. The Iatest 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

his short

ool is available to users free of charge. To help us understand how it i ing used and fo improve future vers =k you o compi

survey. Your cooperation allows us i p s s, and to ensure the toof continu ‘0 meet user needs.

&P User's Manual

Emission

Quantification Tool (EQT) versioni

for Estimation of GHGs/SLCPs from Salid Waste Sector

p Introduction

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

p What are the Key Features of the EQT?

p Why Use the EQT?

p Contact

DOWNLOAD LINK:
HTTPS://WWW.IGES.
OR.JP/EN/PROJECT
S/WASTE-EQT
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NIRMALA MENIKPURA, PhD Senior Fellow, Institute for Global Email:
Environmental Strategies (IGES) nirmala.menikpura@mx.iges.or.jp
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