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A spiral of global surface temperatures
from 1880 to 2021

https://www.sciencealert.com/watch-global-temperatures-spiral-out-of-control-in-this-new-climate-change-animation



COP 26 >

- RAGE TO NET ZERO
Which countries have made a carbon neutral pledge?

CARBON NEUTRAL GOALS BY COUNTRY This map breaks down pledges by target year and level of commitment.

£ Nene Under Proposed Palicy
e Dioussien Logistatien Decurmant L preiovad
20 ) g

Target e
Yaa  Adeewd 0 2035 40

SWEDEN'S 2045 TARGET
5 the earliest commitment |
enshrined in law. / ] .

THE U.S. COMMITTED TO A 2050 TARGET,
with ¢ S0%-52% reduction emissions by 2030,
after refoining the Poris Agreement in 2021,

S @iz
iz

CHINA'S 2060 TARGET -
5 one of the most impactfl, =3
covering an estimated 25% of ')

globat emisslons. = L/

THE MAJORITY
of carbon neutrality gocts

3 ore only under dscussion,
N e YN 00 fh plan of action.

AUSTRALIA AND SINGAPORE
have corban neutral ambitions for
the second half of the 215t century,©
but no concrete dote. 2

= AL

W Kazaksstan

MEXICO AND OTHER MEMBERS

of the Carbon Neutrality Coolition
Ukraise

Ieetang
:‘::::‘: ( cgree to target net 2670 emissions
il 3 by 2050, but commitment is
o B Austratia

BHUTAN AND SURINAME

Target Year
URUGUAY'S 2030 TARGET (=) BRAZIUS 2050 TARGET
{under discussion} 5 the earliest was one of many new pledges are the only two countries that
corben neutral pledos. mede during the ULS Climats are carbon negative, removing
mare corbon than they emit.

Summit in April 2021,

Presereed by

L
ALIST
SOURCES: Fargy and CLinsts feellipance Ln Coalton, Clinces Action Trocher
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Carbon Neutrality vs. Net-Zero GHG Emissions M

A2 dJuna1an1eAIsuau (Carbon Neutrality) #a NS
gulluruielAiiaauanaassninenisuassfing

Carbon Neutirality
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Carbon Neutrality in PAS 2060 M

¢ Carbon neutrality means not adding new greenhouse

gas (GHG) emissions to the atmosphere. When

Carbon Neutrality

emissions continue, they will be offset by absorbing an

equivalent amount from the atmosphere, for example

through carbon capture and reforestation supported by

b M carbon credit schemes
Sl. PAS 2060
Carbon

Neutrality
¢ PAS 2060 is the internationally applicable

VERIFIED specification for the demonstration of carbon neutrality




ﬁ'l\lmai\‘lgi Net zero GHG emissions?

CO, emissions O , Temperature O
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Stylized figure
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To meet the goals of the Paris
Agreement - limiting global
warming to well-below 2°C above
pre-industrial levels and pursuing
efforts to limit warming to 1.5°C.

w
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N
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Temperature anomaly 1870 (°C)
— N
wn w

o

| Cumulative CO, emissions from 1876
to the end of 2010 of 1,930 GtCO,
05}

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Cumulative total CO, emissions from 1870 (GtCO,)

°CICERO 1 Gt CO, = 1 billion tonnes CO,

Climate Research



Emission pathway towards Net Zero

1s1Uane CO, dxanagudl 2350 GICO, wiliuialaidniay
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Race to Zero Partners
* Race to Zero is an umbrella campaign— gﬁ\ lcC amson
driven by science—that aggregates N/ N\ TaRcETS CJ COALITION
commitments to become net zero, absolute e WE ME
- e, o rEI'HrE I:I
zero, or climate positive from a range of PLEDGE Farly BUSINESS m

COALITION

leading networks and initiatives across the
climate action community.

q
Creia  RAGHOIIRG

* Networks and Initiatives that join Raceto @ S oo™ © == O DE
Zero are termed “Partners”

* The companies, cities, states and regions, A commitment to achieve net- NEUTRAL
investors, and other individual entities that zero emissions by 2050 or NOW
participate in these networks and initiatives earlier at organization level -

are termed “Members”.
8




wuInnNITWaIRIlug Net zero GHG emissions

Net Zero
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Low-carbon Planning Cycle un

N1SUSLLAUNIPSOUNTEIN

Base year
Emissions

¢ a . . . P
** Jsziiuiin baseline GHG emission Tracking
Progress

2 UaTuvasUansintisounsyan warlena
LOW-CARBON  [iulll
PLANNING analysis
CYCLE

lunisaafingiSounszan

¢ o Y]
** NMURUALUINUIYULAZ I LY Implemen

tation

‘ =Y o =N
*%* OEAHUNTITANLULNIY

¢ a a
** 1 USYUINYUNS



m%’luauvgmw%yuﬁmma\iﬁns (Carbon footprint of Organization: CFO)

* JSuraunisuassuazganaunivisaunszan (Greenhouse

. A o A
DIRNS gas emissions and removals) NNEVUIIMNNINTITHNIS

t rganization aiiuauraveansinsmeg lusUraeduvaefing

2

o’ o a 1
Asuaulaoan eI nauLInn

VOULVANISUTLLAU

INTERNATIONAL ISO
STANDARD 14064-1

First edition
2006-03-01

* Scope 1 N1NASY (NEIANISAAUNITUVDIDIANT)

Greenhouse gases —

* Scope 2 NNDOH (INNITWANWIULAEAINSBUIINNILUDNDIANS)

Part 1:

Specification with guidance at the

organization level for quantification and

| reporting of greenhouse gas emissions
and removals

* Scope 3 NNYINIMNNINTTNDUY INMNNIWUDNDIANT

Gaz 4 effet de serre —
Partie 1: Spécifications et ignes directrices, au niveau des organismes,
. olls de: do:

pour
des gaz & effet do sare

11



Scope of GHG emissions for an organization >

Scope 2
INDIRECT

Scope 3 Scope 3
& INDIRECT INDIRECT

0N o "
el transportation
s and dstrbution
@ nvesiments
5) company
faciities
oa00s
o 00

purchasad alectiaty, stean :
d: neating & coolng for own use Iaatiel SEA . m
" J francheses

9 =

x commuting
usSiness
|eased assets

use of sold
products

1
)
gl

end-of-life
traatment of

UPSTREAM ACTIVITIES

ource: WRI/WBCSD Corporate Value Chain (Scope 3) Accounting and Reporting Standard (PDF), page 5.

DOWNSTREAM ACTIVITIES



CFP vs CFP
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Useanil 1 n15Ua8uasAANaUA19TaUNIYINNINTIVRIRIANT [

v A

1) NM5UaRYNYLIaUNTZANTNATUIINNTSA IRLTBEAUT (Stationary combustion)

Y

2) N15UaRYA YT UNTZANTILAAVUINNLN AL
n15LAaauN (Mobile combustion)

14
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2) NM15Uaes9saunsLANTIANINNAIILUNIDY 9 Wi beu1anusey Audy a1n@en

Indirect GHG emissions from

purchased electricity, heat &

steam




UsSNNN 3 N15Ua08NYLITIUNTZAINNINDDUDY 9

UTT
Q00 OO 0O
| Scope 2 Scope 1
Indirect GHG |
emissions from
sources not owned or ol poopes Scope 3
directly controlled by e & - —
the organization E CHF SIINUIT s
goxds

Reporting company
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Useinnuaan1sadanung (Goal type) )

Fixed-level goal mﬁamﬁamsﬂfm@un']sLﬁu%wmn'\sﬂéaﬂﬁw Carbon neutrality No reference level
ISaunszaniusUvessyauUTiIin1sUaes (absolute  goal (Reach zero net
emission) TutiUrmane emissions by a certain
date)
Baseline n1saan1sudaslagn1sseylsunanguiung 30% reduction from Projected baseline
scenario goal ATANTSEINITUARYNYLIOUNTEAN I UDUIAR LAY 19D baseline scenario scenario emissions

91N baseline scenario emissions in 2030

18
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' Base year emissions R
é Goal kewes|
) Reduwrtion B EE EE EEEEEEE EEE
g relative to 9 -
: i £ ig
£l . Goallevel E =9
F E b=
; £ §s
3 :
; Year goal i adoped Target yearts)
|
Goal period
. Reduction
] relatve to
2l s e —
2
£
=)
&
£
§ Baseline scenario goal

Start year of baseline scenarnio Target year (5}
]




NANNISAIUSUNISYNg Net Zero

0% THE1.5°C
o _ . BUSINESS
- L The Carbon Law — halving global greenhouse gas PLAYBOOK

o
£

- emissions every decade
O The estimated yearly emission level for 2020 is 54 Gt CO,e

=

MRACITONIRD)

GHG Emissions (Gtonnes C0:e)

[ [ |
2020 2030 2040 2050



SETTING A FOUR-PILLAR CLIMATE STRATEGY

PILLAR PILLAR PILLAR PILLAR
Reduce your Reduce your value Integrate climate in Influence climate
own emissions chain emissions business strategy action in society

N
</
~
<

> >

o Target net zero and a first Target net zero and a first Integrate climate strategy Influence society and Le

=

E E halving of emissions in halving of emissions in into your vision, mission, value contribute to the15°C 25
I'E o less than 10 years less than 10 years proposition, products, services ambition beyond your own = E
i E and R&D roadmaps, aiming at business kEa
w= positive overall impact w=
=z =

2+ | + |
|+ |+

Prioritise, plan and reduce Prioritise, plan and reduce Move towards products/ Accelerate climate action by

scope 1and 2 emissions scope 3 emissions services that help customers working with the industry,
avoid and remove emissions investors, governments, em-
and implement circular ployees and civil society groups.

Fund quality climate projects,
counterbalancing remaining

business models

PLAN AND
PROCEED
PLAN AND
PROCEED

emissions

2 | * ]
I+ R
w % Assess and analyse scope Assess and analyse scope g
] 1and 2 emissions and 3 emissions and results of # S
23 results of reductions and reductions and disclose 22
E =) disclose those results those results publicly E a
= g publicly = g
< <

C
C



Science based Target setting >

ml companies reduce absolute emissions at the same\ @DA is a method for settin phySiCCﬂ intensit%

rate, irrespective of initial emissions performance.
Minimum reduction required for targets in line with 1.5°C targets (e'g' tonnes CO,e/tonne prOdUCt)'

scenarios is 4.2% in annual linear terms. The method provides sector-specific

Near-term SBTs (5-10 vrs) pathways for the following homogenous and
Scope 1and 2 (cover at least 95% of company-wide scope 1+2 energy—lntenswe sectors qllgned with well-
emissions) - 1.5°C: 4.2% in annual linear reduction below 2°C or 1.b°C pqthwqys

Scope 3 (cover at least 67%, if scope 3 emissions are at least
40% of total emissions from scope 1+2+3)->2°C: 2.5% in annual

linear reduction (Minimum) SBTi tool Sector Guidance
Long—term SBTs (Finalized) . Appqre| and footwear
Scope 1and 2 (cover at least 95% of company) = 1.5°C: 4.2% in *+ Power generation « Aviation
annual linear reduction * Iron & Steel * Power
Scope 3 (cover at least 95% of company) >1.5°C: 4.2% in * Aluminum « Financial institutions
annual linear reduction + Cement *ICT
* Pulp & Paper

Services/Commercial Buildings

Absolute Contraction Sectoral Decarbonization

Method (AC) Approach Method (SDA)




SBT Corporate Net Zero Standard >

By 2050 at the latest

To set near-term SBTs: 5-10
emission reduction targets ()l,
pathway)

Emissions (tCOze)

@ Beyond value chain mitigation: Company should take

action to mitigate emissions beyond their value chains

rs

.5°C

To set long-term SBTs: Target
to reduce emissions to a
residual level in line with 1.5°C
scenarios no later than 2050

ol TP 1.56°C-aligned

- Abatement within
the value chain

- Removals

Abatement or removals
beyond a company's value
chain

‘ MNet-zero emissions

@

e.g., purchasing high-quality REDD+ credits or investing in
direct air capture and geologic storage

p Emissions pathway

Neutralization of residual emissions: GHG emissions
when the company has achieved the long-term SBT
must be counterbalanced through the permanent
removal and storage of carbon from the atmosphere



Science based Target setting >

 Three methods for setting scope 1 and 2 targets

Absolute contraction: Reduce absolute emissions by the same

percentage to keep global temperature increase within well below 2°:C
(minimum 2.5 % annual linear reduction) or 1.5°C (minimum 4.2 %

annual linear reduction).

Physical intensity: Reduce emissions intensity per physical

production output with a unit that's representative of a company’s
portfolio (e.g., per pair of shoes for a footwear company), which, when
translated to absolute emissions reduction terms, is in line with the
absolute contraction approach..

Economic intensity: Reduce emissions intensity per economic

S5 e = value with a unit that's representative of a company's portfolio (e.g.,
APPAREL AND FOOTWEAR SECTOR revenue or value added), which, when translated to absolute emissions
SCIENCE-BASED TARGETS GUIDANCE reduction terms, is in line with the absolute contraction approach.

(e SCIENCE WORLD
% | BASED RESOURCES
% TARGETS INSTITUTE

A4

!

24



Science based Target setting >

AN

APPAREL AND FOOTWEAR SECTOR
SCIENCE-BASED TARGETS GUIDANCE

/- SCIENCE WORLD
L""f\ BASED RESOURCES
% TARGETS INSTITUTE

’ ] N A \:\\’:\'\\\\\g

1

Four methods for setting scope 3 targets

Absolute contraction: Reduce absolute emissions by the same percentage to

keep global temperature increase within 2°C (minimum 1.23 % annual linear reduction).
While 2:C is the minimum level of ambition for scope 3 targets, companies are
encouraged to pursue greater efforts toward a well below 2°C (minimum 2.5 % annual
linear reduction) or a 1.5°C trajectory (minimum 4.2 % annual linear reduction).

Physical intensity: Reduce emissions intensity per physical production output

with a unit that's representative of a company's portfolio, which, when translated to
absolute emissions reduction terms, is in line with the absolute contraction approach.
Alternatively, companies can drive physical intensity reduction to cap absolute emissions
at a base year level and achieve a physical intensity reduction at a minimum rate of 2
percent in annual linear terms.

Economic intensity: Reduce emissions intensity per value added by at least an
average of 7 % year on year.

Supplier engagement: Commit to having a specific percentage of suppliers (as

a percentage of spend or GHG emissions) with their own SBTs within five years from the
date the company's target is submitted to the SBTi for validation

25



52981 Approved SBTi (1)

ASICS .
H&M .
Kering .

Levi Strauss & Co. -

Skunkfunk .

Reduce absolute scope 1 and 2 GHG emissions 33% by 2030 from a 2015 base year.

Reduce scope 3 emissions from purchased goods and services and end-of-life treatment of sold
products 55 % per product manufactured by 2030

Reduce absolute scope 1 and 2 GHG emissions 40% by 2030 from a 2017 base year.
Reduce absolute scope 3 emissions from purchased raw materials, fabric, and garments 59% per
piece by 2030.

Reduce scope 1, 2, and scope 3 emissions from upstream transportation and distribution,
business air travel, fuel- and energy-related emissions 50% per unit of value added by 2025 from
a 2015 base year.

Reduce scope 3 emissions from purchased goods and services 40% per unit of value added

Reduce absolute scope 1 and 2 GHG emissions 90% by 2025 from a 2016 base year.

Reduce absolute scope 3 emissions from purchased goods and services 40% by 2025

Reduce absolute scopes 1 and 2 GHG emissions 37% by 2025 from a 2017 base year.

Reduce absolute scope 3 emissions from purchased goods and services, business travel, and
upstream transportation and distribution 15% by 2025

26



f29819 Approved SBTi (2)

Mars & Spencer .

Target Corporation

Tesco .

Walmart .

Reduce absolute scope 1 and 2 GHG emissions 80% by 2030 below 2007 levels and has a
longer-term vision to achieve 90% absolute GHG emissions reductions by 2035

Reduce scope 3 GHG emissions by 13.3 t CO,e between 2017 and 2030

Reduce absolute scope 1 and 2 emissions and scope 3 GHG emissions from retail
purchased goods and services 30% by 2030 from a 2017 base year.

80 % of suppliers by spend covering all purchased goods and services will set science-
based scope 1 and scope 2 targets by 2023.

Reduce scope 1 and 2 GHG emissions 60% by 2025, using a 2015 base year.

Reduce scope 3 GHG emissions 17% by 2030, using a 2015 base year. Scope 3 target covers
purchased goods and services (supply chain), fuel- and energy-related activities, upstream
transportation and distribution, and waste generated in operations.

Reduce absolute scope 1 and 2 GHG emissions 18% by 2025, from 2015 levels.

Work to reduce CO,e emissions from upstream and downstream scope 3 sources by one
billion tons between 2015 and 2030.

27



Figure 1 |
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TIER 4 TIER 3 TIER 2 TIER1
RAW MATERIAL RAW MATERIAL MATERIAL ANISHED OFFICE, RETAIL,
EXTRACTION PROCESSING PRODUCTION PRODUCTION DISTRIBUTION
Cuftivation and Procassing of raw Production and ASSEMBLY
antraction of raw materials into yam finishing of materials Aszombly and Corporate real estate
matariaks from the and other intermediate (2.0, fabric, tims) that ~ manufacturing of final mat imlbved in
garth, plants, or products. go directly imto products. production procass.
animals finished product.
[ [J
LOGIESTICS
Shipping of matenals and
products across value chain.

Source: WRI authars.

© W
CONSUMER USE END OF LIFE
Constmer care: Reussa, racycle,
washing, drying, dry tandfill.
cleaning, eic.




Estimated GHG Emissions for the Apparel Sector, 2019

i @ e

TIER 4

RAW MATERIAL
EXTRACTION

Cultivation and extraction
of raw materials from the
earth, plants, or animals

Total Apparel GHG Emissions: 1.025 billion tonnes CO,e (1.025 Gt)

i @r N

TIER3

RAW MATERIAL
PROCESSING

Processing of raw materials
into yarn and other
intermediate products.

r\

TIER 2

MATERIAL
PRODUCTION

Production and finishing of
materials (e.g, fabric, trims)
that go directly into

finished product.

& - T

i

TIER1

FINISHED
PRODUCTION
ASSEMBLY

Assembly and manufacturing
of final products.

Source: WRI Authors.

2111.22
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Figure 3 | Breakdown of Emissions for a Selection of Companies with Approved SBTs

- TOP SCOPE 3 CATEGORIES

W0 40% Purchased goods & services

B 71% Upstream transportation & distnbution
m 2.7% Capital goods

M 1.9% End of life

M 1.7% Downsfream leased assets

M 6.6% All other scope 3 categonies combined

;msﬁsmgﬁgﬂgﬂlﬂﬂamgﬁsﬁﬁ

Noates: This is 2 snapshot in time {early 2021) and & not intended o capture the emissions profile of all companies with approved SBTs. The fop Scope 3 categones ane calculzted as the averages of
appraximately 20 companias with approved scienca-based targets.
Saurce: WRI authors.



Key Interventions for Reducing Emissions towards Net Zero

) ©® Ay =

TIER 4 TIER 3 TIER 2 TIERT

1 Maximize material efficiency

2 Scale sustainable materials
and practices

3 Accelerate development of
“next gen” materials

4 Maximize energy efficiency

5 Eliminate coal in material and product manufacturing

6 Shift to 100% renewable electricity

72
250
A

<

N

Source: WRI Authors.

2111.22

WORLD RESOURCES INSTITUTE



UISTNISUANAIUTUNISAAN DL S DUNSTLIN

Maximizing material efficiency

— Design, material selection, and methods of
manufacturing, reduce the amount of fiber
and materials that go to waste in each
stage of production

Scaling sustainable materials and practices

— Increase the use of more sustainable
materials (e.g., recycled polyester) and
practices (e.g., conservation tillage for
cotton)

Accelerating the development of innovative
materials

— Investment in next generation materials,
including textile recycling, bio-based
materials, and plant-based leather

Maximizing energy efficiency

— Expand energy efficiency efforts across
manufacturing facilities

Eliminating coal in manufacturing

— Replace coal as a thermal energy source for
materials and product manufacturing

Shifting to 100 percent renewable electricity

— Deploy renewable electricity across the
supply chain

32



Projected Emissions with Interventions in Gigatonnes, 2019-2030

1.588

Maximize material efficiency
W 0.039 Invest in and scale sustainable materials and processes
Roadmap interventions: 0.656 ™ 0 Accelerate the development of next generation materials
W 0.062 Maximize energy efficiency
M 0.105 Eliminate coal in textile mills and manufacturing facilities
W 0.424 Shift to 100 percent renewable electricity in manufacturing

\\5“"}\

o

10025

With six interventions: 0.934 - - - -

Gap to be addressed: 0.37

45% reduction: 0.565 - - - -

Gigatonnes CO.e

2019 2030

Source: WRI Authors. > WORLD RESOURCES INSTITUTE
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Assoc. Prof. Dr. Thapat Silalertruksa

Department of Environmental Engineering, Faculty of Engineering
King Mongkut’s University of Technology Thonburi (KMUTT)
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University of
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wind Solar Biomass Biogas

O o

Low-impact Large Municipal
Hydropower Hydropower Solid Waste

Geothermal
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Why alternative fuel? UTr

Carbon
neutral

Ethanol



Carbon
neutral

--------- -’L--------------\------------\:------------&-:----------------
Fuel, Fertilizers, S Fuel, Electricity,
Agro-chemicals e AEa s ' ’
Fuel g Nl Chemicals, water Chemicals, water

Feedstock Ethanol
processing conversion

Land use change Feedstock cultivation

& harvesting Bio-ethanol

C-stock loss, ( fG":ie':iSSif’“-? . Emissions By-products,
] e.g. rue chemical used, Emissions
Food competition N-fertilizer application) and wastes and wastes
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CO, Emission per kWh (Generatio

n)

0.8

= ' o o w a 0w )
A9af 1 AmsUdesimdeunssand miunisuds/nsldlnihdmsulasinis T-VER wnsgiudugs

sl (EFgecy)

o el o . A" EF
W13 NNe2Ua4 SAToT)|
U w.a. 2563 U w.q. 2564
ANSUARLAIEDUNSEANA S UNSHER/
tCO,/ MWh 0.4394 0.4401

kg-CO,/kWh

Power Generation mean Gross Energy Generation of EGAT and Net Energy Generation of IPP, SPP and VSPP

Unit : kg-CO,/kWh

Cco, 0.636 0.646 0.634 0.604 0.587 0.573 0.581 0.571 0.571 0.571 0.570 0.560 0.551

Cco, 0530 0530 0.532 0.532 0.507 0493 0.471 0.459 0445 0.442 0.433 0.407 0.399

*EF based on natural gas as fuel

Source: EPPO (2023)




CO, Emission per kWh (Consumption)

0.9 -

kg-CO,/kWh

Unit : kg-CO,/kWh

co, 0.727 0739 0.713 0.676 0.652 0.636 0.644 0.634 0.634 0.630 0.624 0.614 0.609

coO, 0584 0588 0586 0.587 0558 0.538 0512 0500 0489 0486 0477 0446 0.435 Source: EPPO (2023)




Example of CO, emission calculation when using Electricity (Solar PV)

Activity data refers to all the material and energy
amounts involved in the studied product/system/system

Grid electricity = 0.4401 kgCO,/kWh
Electricity (solar PV) = 0 kgCO,e/kWh

Electricity used (kWh)

Activity Data
4

Unit: kg or t CO,e Emission factor is the factor that used to convert those quantities into the

resulting GHG emissions: the amount of GHG emitted/‘unit’ of activity data
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GHG Emissions
(Tonnes CO,e/GWh)

#7981 GHG emissions vaun1suaalwilrenidoiwdednee

1600

Lifecycle CO,-equivalent emissions (g/kWh)

1400

Median values

1200
1069 calculated by
1000 IPCC 2014
888 T B
800 i i
000 500
230
400 i
200 T 41 24 12 11
1 E T T T — T T

85
[] 45 28 26 26

Ll =lw  eim Coal Gas Blomass Solar, Hydro Nuclear Wind,
$€ & K d\q\\ C &€ & rooftop onshore
v & S &° N &Oe\'
i N
[1 Average Emissions Intensity 1 Range Between Studies SOU rce: IPCC (2014)

Source: WNA (2011)
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LASEENINYUILU (LU Industrial symbiosis)
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Selected global milestones
for policies, infrastructure
and technology deployment
in the NZE

No new unabated

coal plants approved
for development

Mo new oil and gas

Universal energy access

All new buildings are
zerc-carbon-ready Most appliances and

60% of global car cooling systerms sold
sales are electric are best in class

50% of existing

buildings retrofitted
Hﬂﬂmm S0% of I"II’.'H'-"‘fI truck o rero-ca Mﬁ.rgad?
fledds appraved for technologies in heavy sales are electric

industry demonstrated
development; no Mo new ICE car sales 50% of fuels used
new coal mines or = in aviation are
mine extensions 1020 GW annual solar low-amizsions More than 85%
and wind additions of buildings are

zero-carbon-ready
Phase-out of Owerall net-zero

unabated coal " emissions electricity in
advanced economies e e

Net-zero emissions

electricity globally Almaost 70% of

Phase-out of all electricity generation
unabated coal and oil | globally from solar PV
’ power plants and wind

B 50% of heating demand 1
et by heat pumps

2020 2025 2030 2035 2040 2045 2050
150 Mt low-carbon hiydrogen 435 Mt low-carbon hydrogen
850 GW electrolysers 3000 GW electrolysers

7.6 Gt €O, captured

M Buildings M Transport ¥ Industry M Electricity and heat Other
49
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Smart environmental management practices (Thermal energy)

\/
0’0

\/
0’0

\/
0’0

\/
0’0

Steam leakage control

Improvement in condensate recovery system
Steam network optimization

Installation of a three-way valve at boiler feed
water line to save energy

Improvement in the insulation of pipelines
Performing boiler combustion analysis and
tuning

Installation of new steam traps

Reduction in steam generation

Steam traps maintenance and steam condensate improvement
Installation of central heat exchanger to recover hot wastewater
energy

Installation of RO plant to reduce blowdown energy losses and
chemical consumption in boiler

Installation of new efficient steam boiler

Steam condensate monitoring and establishing benchmarking
Optimize air pressure at machine and insulation of pressure
reducing valve (PRV)

Steam pipelines replacement

Installation of steam flow meter at boiler



Smart environmental management practices (Electrical energy)

+» Installation of energy-efficient lights

+ Installation of energy-efficient motors

+*»* Replacing air conditioners and installation of
central rooftop air conditioning unit

** Replacement of spray booth motor

¢ Installation of a new efficient compressor

+» Start monitoring specific electricity consumption

(kWh/m)

*» Rectify faulty energy meters and collect data
through computers

s Performing thermal imaging and replaced
heated molded case circuit breaker and
magnetic contractors

+» Installation of energy-efficient servo motors

¢ Installation of absorption chiller

** Replacement of electrical chillers with air coolers

+» Installation of energy sub meters at department



Key takeaways >

* Aims to net-zero GHG emissions
* GHG inventory and estimation is important
 Decide the base year and set the short- and long-termed targets

* 4 Pillars Climate Strategy

— (1) Reduce your own emissions, (2) Reduce your value chain emission, (3) Integrate climate in
business strategy, (4) Influence climate action in society

* Two primary ways for the sector to reduce emissions in line with science:
— Aggressively deploy energy efficiency and renewable energy across the value chain

— Substitute materials with lower environmental impacts.

 Life cycle thinking (LCT) should be used to support decision making for life cycle
management of the businesses

* Don't look to your left, Don't look to your right, the only direction is forward
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