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LIMITING GLOBAL
WARMING T0 1.5°C ENTAILS

2020 2030

LIMITING GLOBAL
WARMING TO 2.0°C ENTAILS

f‘c Y United Nations [ <A CHANGE
N/ v

CONFERENCE
AN /4 &

Source: IPCC Special Report on Global Warming of 15°C

7 RACE TO NET ZERO

CARBON NEUTRAL GOALS BY COUNTRY
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~ 2050
NET

A ) L &
‘e, Thailand’s
l Ambition

040 060 200 2080 200 2030: NDC 40%

I I .

2050: Carbon Neutrality
NET

zcEgo 2065: Net Zero GHG Emissions

WORLD RESOURCES INSTITUTE

d Paris Agreement

To achieve a balance between anthropogenic emissions by sources and removals

Which countries have made a carbon neutral pledge? by sinks of greenhouse gases in the second half of this century

Canada RUSSia
2050 UK 2060 !
o 2050 apan
W SA s EU : : 2
2050 2050 China «
Saudi Arabia . 2% “Rok
Costa Rica . 2060 India 4. 0
81 P 2050 2070 Thailand
Uszmanalanuszne d
\Uviune Net-zero emissions B@Zil‘ v * Fiji
uwazdnnin 60 Uszimmegszwing y 2‘_”?“ Australia  * 2050
finrsuntvinedainam Chile South Africa 2050 NZ
2050 2050

2050
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“Higher education institutions have the power to redesign RACE TO
the future. Not only are universities, colleges and schools committing to
ambitious decarbonization plans; these institutions also have the capacity - and

indeed the responsibility - to support and educate our leaders of tomorrow”

<
»e
RsiTigs s cOV

SYMPOSIUM 202¢

Together we can make an AvPn Eh e ApRIL s

impact . . Universities & Colleges of the world:
UnlverSltywqxl\fi--Ngw.S\ C/ sign up to the Race to Zero,
“Every university and college LT T T O e e . a global initiative for a
should show leadership and ! ﬁ;;f;;ig;ggg:felgglf;;erﬂ | Zero Carbon World
sign up to the Race to Zero for Read more
Universities and Colleges”
0 Alok Sharma, COP26 President 0
- Institutions involved Institutions committed
PROGRESS TOWARDS NET ZERD “mvejscevmyinv [zt 2
POWER, POTENTIAL, AND ' © Climate Leadership NG -

EDUCATION IMPERATIVE OF HIGHER @S NETWORK 11.11.2024 11,666,888

* Since 2019, over 500 higher education institutions representing 4.6 EDUCATIUN'S KEY HUI-E IN

million students, and 60 networks representing more than 17000 SHAPlNG A SUSTA'NABLE S[][:|ETY." Days until Cop 29
colleges and universities, have committed to be Net-Zero by 2050 - _ THE PRESIDENTS' CLIMATE P
at the latest, through either the Global Universities and Colleges LEADEHSHIP EUMMITMENTS e K ¥a [

U N IS

< econd
for the Climate Letter or The Presidents’ Climate Leadership WHRNCETO RO :L‘g'g’ﬁ;ﬂ}'ﬁ‘;:‘g‘ O eauc Nature
Commitments. More announcements are expected e

announcements in 2020 and 2021 ahead of COP 26.

www.educationracetozero.org | #RacetoZero
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. Institutions involved

Institutions involved : 311
from 25 Countries
Institutions committed : 125

Institutions committed Som Tl Coniitrins

0 L

555 .

o beiE e

North . .
America

Asia
Institutions involved : 368

2 .
North America % from 25 Countries
Institutions involved : 413 ~ Institutions committed : 34
from 11 Countries : from 16 Countries
Institutions committed : 356 Afﬂca
from 4 Countries
Oceania

South America . :

Institutions involved : 62 Af"f:a % . Oce'anl'a -

from 9 Countries Institutions involved : 49 Institutions involved : 17

Institutions committed : 18 from 14 Countries from 3 Countries

from 6 Countries Institutions committed : 8 Institutions committed : 14

from 5 Countries from 3 Countries

Source : www.educationracetozero.org
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Net Zero Target

Net- Zero Target

122 Institutions 2060 and Other

« Argentina, Brazil, Colombia, Denmark, Indonesia, Japan,
Liberia, Spain, Sweden, Uzbekistan, Venezuela, Poland,
Thailand, India, Mexico, Pakistan, Chile, Canada, United
Kingdom, United States

7 Institutions

« Australia, United States, Saudi Arabia, Canada,
United Kingdom

105 Institutions

+ Brazil, Canada, Chile, Colombia, Costa Rica, Egypt, Finland,
Germany, Italy, Latvia, Mexico, Morocco, New Zealand,
Nigeria, Peru, Philippines, Portugal, Russian Federation, Spain,
Sri Lanka, Switzerland, Turkey, Uganda, United Arab Emirates,
France, India, Thailand , Australia, United Kingdom} United
States

Net- Zero Target
2031 - 2040

Net- Zero Target
2026 - 2030

244 Institutions

+ Australia, Chile, Cyprus, Czech Republic, Fiji, France,
Japan, Korea, Republic of, Netherlands, Palestinian
Territory, Occupied, Philippines, Poland, Portugal,
Spain, Taiwan Province of China, Australia, Egypt,
Italy, Malaysia, Mexico, Slovakia, Sweden,
Switzerland, United Arab Emirates, Canada, United
Kingdom, United States

77 Institutions

« Australia, Canada, Germany, Chile,
Colombia, Egypt, Finland, India,
Iraq, Pakistan, Uzbekistan, United
States

Net- Zero Target
2041 - 2050

Net- Zero Target

By 2025

Source : www.educationracetozero.org

Source:
www:educationracetozero.org
THE RACE TO NET ZERO Report, How global universities are performing

awahAtyuovMSUDUWawsuURua:
msyvdmsudaamsuauansidugue

D>
e

ERDI-CMU

[Tl PR

Universities claiming to have achieved net

zero emissions for all scopes

Acharya Nagarjuna University
Aix-Marseille University

American University

Arizona State University (Tempe)

Bakrie University

Charles Sturt University

Comillas Pontifical University

Federal University of Mato Grosso do Sul
Kaohsiung Medical University

University of Malakand

National Changhua University of Education
Pontifical Bolivarian University (UPB) — Medellin
Universiti Sains Malaysia

Simon Fraser University

University of Tasmania

Tecnoldgico de Costa Rica

University of Victoria

35

30

25

20

15

2020-29 2030-39 2040-49

Already
achieved

India

France
United States
United States
Indonesia
Australia
Spain

Brazil

Taiwan
Pakistan
Taiwan
Colombia
Malaysia
Canada
Australia
Costa Rica
Canada

B Scopes1and2
M All scopes

2050
or later
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Cornell University Ithaca Campus Baseline GHG Inventory Greenhouse gas emissions 2022 by scope and source
FY 2008 - FY 2022

- 3500
Emission 3011
MIT CAMPUS GREENHOUSE FY 2022 Net Emissions Categories 3000
GAS EMISSION SOURCES FY23 \l 159,966 MTCO2e | | University Facilities
300k 50% Reduction from 2008 Baseline g University Vehicles 2500
B Purchased Electricity 2000
MIT Owned Buildings: W Faculty & Staff Commuting 1546
Fuels (178,151) B StudentC "
udent Commuting 1500
1 98 875 Buildings: Purchased 250k B Air Travel B Scope 1
(4 Electricity (12,613) 1000
- I T&D Losses 657 O Scope 2
MTCO2e (gTOSS) Leased Buildings (4,680) v l Carbon Sinks 500 347 268 B Scope 3
. 200k Net Emissions 129 124 27 13 10 15 145
Fugitive Process [ [ [ - ——
Gases (2,300) ) 0
o~ > 5 & & A oy A e & >
o I3 o ; R o & 2 2 X &
Fleet Vehicles (627) 8 -] —5&’ . ‘(\3?., ;,‘?f" Q?}\ 00\\ & Q'bQ & \dbqo «'.@‘j ’6@4
v 150k 2 & N < & & > S
c & 3 o Xl L O v
T&D Losses from Purchased o ] \0“ “;é\ ;;&‘ L)Q‘?’
Electricity (505) Z : 0@ > <
c o
= W
MIT CAMPUS GREENHOUSE GAS EMISSIONS = 100k
Figure 2: Greenhouse gas emissions of the University of Bern, 2022. Greenhouse gas emissions shown by source, expressed
200,000 in t CO4., and attributed to the various scopes by color.
160,000 50k
University of Oregon Energyflow 2012: Inputs, Activities, and Emissions
120,000
40000 0 Inpu1§ rrrrrrrrrrrrrrrrrrrrrrrrrrrrr Activities ————— - Emissions
(MMBTU) (MMBTU) (MTCDEf
40,000 ° 2 | Solar>0.1%
7] Vehicle Fleet 1%
o C  Biodelsel >0.1%
o)
o = i -
014 2005 2016 2017 2018 2019 2020 2021 2022 2023 Taxis/Ride share E | Bepescn Business Travel 2%
Wat S wind14% .
ler _8 Commuting 8%
Total Gross Tissue paper | o Nucearid% 34,608 WreDE
otal Gross Campus Total Net Campus mScope1 mScope2 mScoped :
Emissions Emissions with Solar Offset Office paper | P F g 7
Non-transport fuels | e R
Figure 5: UVA GHG Emissions by scope (MTCO2e), 2010-2022 Sanitary waste I Aie Travel 13%
WFH energy
360000 s e o e e e e e e e e e e e e e m e Telecommunication services UNIVERSITYof Propane 0.1%
Coerng I TASMANIA
= Coal 2%
300,000 314% Refrigerantgas [l £
Security [N S —
__ 250,000 Accommodation [ £ ol bahtng & Plg Leads Scope 2
@ ] = 2,000 MTCDE
g Computer equipment [N S (3%)
£ 200000 Transport fuels NN -g
z Livestock [N O
k=l
g 1000 Weste water I 5 . Scope 1
| = Natural Gas 48% 24,200 MTCDE
g 100,000 nese t 0%
E Natural gas | NEEEEEEEEE Building Heat 48%
Staff commuting
0000 Fights
Electricty R M — Office of Sustainability
0 construcion [ Notes: - By o . s s
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 . MMBTU: Milions of Brish Thermal Units =
Scope 1 m Scope 2 Scope 3 0% 5% 10% 15% 20% 25% 2: MTCDE: Millions of Tons of Garbon Dioxide Equivalent

Although renewables such as hydro, wind, and solar do produce emissions in their production cycles, these emissions are insignificant and not included.



Aadagnvwanisus:tidu CFO tus:QuuKkIdONeNAY

2
153 kg CO,e/m
2.9 Mt C0,¢/capita
ol . T 526 kg €0,e/1000 $
ey ® < ey il 0y
L » R
“atl N ) ,:77", e /,,’_}' C:Ta ~
. S O R ‘ { B ialae | 5 B
s 1T FEy - Ichh 3 Lineburg 5M~ 7Bu'ken|eld aLondon 9Po1sdam 12 Leicester 16 Leuven ROYE N
k. L g 9 < R S
')/,» ) § He 4 '.;l'j. i ,,
L X - ¢ S 14
IseollegePark\isuankam Isllcwllaven Zanshurgh LF A S e }‘
ol g 1877 A . €
\‘ 15 20 ¥ 4 & —/ -0 o /
e & A Y S5 ;“\
P e 3
N p RS &
) {/ S V 3 \\\\. g_/\?*--—.__\‘ 7
el ). % ¥ g >
e Qegras ¢ N\ \ \r\ 11Shangha|
- o ’s v A A \,_7
£ N o \ /
| 5 ‘--\' AP A N 4
e, y \10
= D 4 -
;l i \'\ { "“1
\ L \‘ 4 Johor Bahru IOShgapore s v \\
§ | A L "‘// ',_".\ B £ - Iw
|\~ g \ ‘ d P & \ N
I Fay o | { 19,
: L ¢ v ,
¢ 17 o ;
I f 14, \\,
2Mca 17 Cape Town 1mel)oume/198nsbane

Fig. 1 Locations and carbon footprint (CF) performances of 20 universities fully rated allowing a relative comparison and ranking 1-20 in total CF
performance Table 1. The lowest CF/best performance each found for constructed area (green), per capita (red), and per expenditures (blue) is given
the same column height, these three minimum CFs are marked by an asterisk (ETH Zurich, University of Lineburg). In each category, the relative
column heights correspond to the absolute values, as shown in Fig. 3. For calculation of the CF performances, see Appendix: Table 3 and Fig. 7.
Carbon offsets specified for three universities (see Fig. 3a-c) not considered here. The absolute CFs of Leuven University are shown numerically as
an example. Mt = metric tons
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Council of University Presidents of Thailand u:)// THAILAND
R energy mobility further impacts
university, country
| | O ||m L] L 0 0 ] 00 0 H u [m]

U Lineburg, Germany

U Potsdam, Germany
U Cork, Ireland

U Talca, Chile

UAM Mexico City

KU Leuven, Belgium

UCB Birkenfeld, Germany
NTU, Singapore

DeMU Leicester, GB

U Melbourne, Australia
KH Leuven, Belgium

U Brisbane, Australia

King's College London, GB

U Cape Town, RSA
ETH Ziirich, CH

U Mankato MN, USA

U Pittsburgh PA, USA

UM College Park MD, USA

0% 10% 20% 30% 40% 50% 60% 70% 80% 920% 100%

ll electricity & heat

m electricity = heat O (heating) gas |

m transport

m staff commuting

® campus vehides m all commuting ® student commuting

B all business trips B internat. business trips O domestic business trips

ID fresh- & wastewater

B office supplies (e.g. paper) B chemicals, gases, detergents B all waste materials I

Distribution pattern of partial carbon emission impacts at eighteen universities: energy consumption
(red/orange/yellow), mobility impacts (blue/green/white), and other impacts.

Source: Helmers et al. (2021)
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[[’? mslKq, n1sIKIBUlRIVE (Grant, Loan, etc.)

S~ @ THE WORLD BANK

Renewable Energy,
Energy Efficiency, CCUS

n1so9NUIASTIU

9a1nANEUDL, 03 INA0AEUBLL. nalnsiA1, ulsurgnivnisAdL

Carbon Pricing, Carbon Tax (CT),
Emission Trading Scheme (ETS),
Crediting Mechanism,
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Science-Based Targets

. SCIENCE
BASED
" TARGETS
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ASUBUWANIUNVBIB9ANT (Carbon Footprint of Organization: CFO)
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nisUaony GHGs n1voou: Scope 2

nisUaongy GHGs nioasv: Scope 1
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(Carbon Capture, Utilization
and Storage: CCUS)
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The Greenhouse Gas Protocol

FEUYWMAIUARENIYITaUNTTAN

AMAUALUINIG UNISATUI/USSLEY

A Corporate Accounting and Reporting Standard

REVISED EDITION

\NUTIUITIUTOYALAzIEDN Emission Factor

B NIN1SATUIUNTISUERENYEIDUNSZAN

organization level for quantification and
reporting of greenhouse gas emissions
and removals

R ——

O QTR of L clrabn s ATISSTs o s SUDIESSn
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SAUSAULASLAAINA LUTZAUDIANS
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1. szyunaslaasingisaunszan 1. szywmasUdesfingiFounszan

1.1 AMYUAYIULYAVDIBIANT (Organizational Boundaries)

2. AMRUALUINIG UNSAT U/ /USSIEiU

1.2 NMUUATHAAIBLITIUNTLINNALNINIGTTIHIY

3. NUTIVTINTOYAKALLADN Emission Factor

1.3 N"MUUAYIULUANIIII89U (Reporting Boundaries)

4. IMN15ATUUNSUAREAIYLSOUNTZAN

5. SAUSAULASLLAAINA LUSZAUDIANT
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Stationary Combustion msienvsiagiud i Boiler, Generator, LPG tank, Fire pump waz Brush cutter dlusu

T Wi HCO2aly
Stationary Combustion
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Biogas m3 |m| |U— IW
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Diesel B10 L (30000 ) (
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Gasohol 81/95/E20 L (30000 ) )
083 Gasoline L (30000 ) | [ 0.6554
msleiivrmahinivan B
— LPG kg (10000 ) (03111
s Lec L ‘30000 ) (16797 ) (05039

Submit

GWP HFCs

Stationary Combustion Sources
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Biomass kg (30000 | (o000 ) (00000 ) (00005 ) (00000 ) (00000 ) (00000 ) (00000 ) (00000 ) (00000 ) (00405 ) (001 ) [Teo_EF_ |
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1. Reduce campus
energy demand

Implementing energy
conservation programs
Driving energy efficiency
Using energy management
systems and smart
appliances

2. Replace fossil fuel

dependent appliances

Replacing fossil fuels with
electricity for campus
(electrification)

Transitioning away from gas

Future proofing for
alternative fuels and
technologies that are
currently not commercially
available or scalable

3. Establish campus

microgrids
Building onsite renewable
energy (campus or
precinct microgrids)
Installing battery
energy storage

Digitalisation and
smart grids

4. Source renewable

energy

Implementing renewable
energy purchase
agreements

Creating demand for
renewable energy supply in
the local grid

Onsite Block Chain

Based Energy Trade

™

/)’
‘—L >
N o <
P 4

Demand Side Management
High Efficiency Equipment

Virtual Power Plant
Blockchain P2P
Zero Export

Weather Forecast

Demand Response

smart city

Whnuy

Cross Platform <422,

Intelligent Data
Collection

cultural Research

(ZRDI-CMU

HUDNVUSKISYANISANBISOUNS=DNUDVUKIININAUITYVIKI

12 MW PV on 250 Buildings
Rooftop among 5 Local Feeders

Battery Coupled with Hot /
Cold Water Energy Storage

NFIEMT NI
1 cum"[ MINISTRY OF ENERGY

ACTION

17,840

ODO?.SSLIS 0 8,216.00 O 85,641.77 O 916.00

CMU SMART CITY INFORMATION

‘ Yool dnrerumafvam D 26612563 Tan
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MOBILITY

Encourage sustainable
commuter travel

Implementing bike-share
programs with end-of-trip
facilities

Lobbying for better public
transport or active transport
facilities to campus
Building enabling
infrastructure for walking
and cycling within campus
Giving incentives for
sustainable travel

Reduce the need for staff
and students to travel to
campus (work from home
/ virtual attendance where
feasible)

Charging for private vehicle
usage on campus

6. Transition to a zero

emissions vehicle fleet

Transitioning own fleet
vehicles to electric vehicles
Building car-share policies
and schemes

Enabling access to
renewable energy or
biofuels

7. Implement sustainable

business travel
Encouraging virtual
meetings/conferences
Encouraging public modes
when available
Using airline carbon offsets
as a last resort

HUDNVUSKISYANISANBISOUNS=DNUDVUKIININAUITYVIKI
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8. Replace energy
intensive equipment
e Upgrading Heating,
Ventilation and Air
Conditioning (HVAC),
lighting and other energy-
consuming systems
e Replacing gas with
electricity

9. Retrofit campus
buildings

¢ |Installing smart HVAC
systems

e Building shared office and
low footprint spaces for
work and study

¢ Retrofitting existing
building stock to increase
energy efficiency

10. Construct new

sustainable buildings

Incorporating sustainable
building practices and
policies

Reusing existing buildings
and materials to reduce
building waste

Including green

infrastructure/green
spaces on campus

HUDNVUSKISYANISANBISOUNS=DNUDVUKIININAUITYVIKI

SMART ENERGY
MONITORING

R Time Data

Solar Energy

Energy Storage

EV charging station
Building Management
Air-conditioning

Chiller (whole area within university)

EV charging

.

station

/2

Solar Energy
Generated electricity 144 KW
System efficiency 97%

Invertor status

Air-conditioning
Energy consumption 100 kW

Room temperature

Lightmg
Energy consumption 20 kW

Status :

Energy Storage ”

Power level : 80%

Charging status

[ ARutuwWNITIF0S L. WssMaen @in
| 2 IsAuUSUESMSTUMWLAUSNISEEISUTY
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AND RECYCLING

11. Participate in a
circular economy

¢ Reviewing waste contracts

e Encouraging behaviour
change programs to
support initiatives

e Assessing and replacing
single use materials

12. Implement material
recovery on campus

e Share schemes
and networks for
wasterecovery/donations

e Composting schemes

aausuwe:nmMsAvnauld 90% Ifu

4,050 au/ aausuuninfudusinmsAvnauld Usunnu CBG 1Gusnuudn

18,000 nn./u

ifsuIiiwidouns:onAaald

47.32 rtonco,u

isuIMUsLIufiSouns:oniaald 8 125 au/u

9,396 TonCO,/U

ifguIUsUufudouns:oniaald

290 TonCOZ/U

N
LT
UsinaulwihAwaaldna:T8Tuguesousa

5,200 whu

AaiBuvsunuisiSouns:aniaald

292 TonCO, WEE  acusiuimvorrisoinnisivnauld = 10 900
- 500 cu ' 4

IAsuIrUsLuiwidouns:anAaald Toncozm

1,160 ronco, 0

ug.asaunuu
Gunuuon VOEWAIaann
aryeslnasvandoyni
walasinnliauasn

Street Furniture 91nUY:S
[BLAauInnd 300 ya

Recycle o
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, ©Oe
TEY 4 Admiaaya usInedeIEeoTs
ua u aoon 31U8 u 0 IasumsSusooainuiuditien (Green Office)

HUNNUUHBNLIEY UHIBNENGNSUTHU

GREEN OFFICE

usdaditinonudied (Green Office)

13. Implement sustainable
procurement practices

CMU Library

Green office

s
s=Aauvs:anA Us:=30 2554
. o o .
PI’OVIdI!’lg pO|ICIeS swiadidoy (nav) '&\ &
and guidelines on
the procurement of
environmentally friendly
prOdUCts that are made ulmﬂlnanaim.gaunmngudmﬁnm wningrdudoalni winyde Simdadmu fusnefoyanaumnul Fudd WU (FCO)
. nmadion Sentinel-2 a guinmafin unImendedodtml winalve Swsadmy
locally, with post-consumer
recycled content,
recyclable, energy efficient,
and bio-based products
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14. Purchase offsets

e Using verified carbon
offsets or carbon ‘
credits to offset residual & pr——"
emissions that can’t ; '
currently be abated

Carbon neutrality
Tree P-REDD" D4 10
TSLp-REDD" DW 5
T o
T s

i

|

e Using offsets in parallel o R " R i S
2 < A 000 | [ Systom: WGS 1984 UTM Zone T ol 20 S w2566 X uil 20 S w2566 x

with emissions reduotion = L & @ ¥ Uttimate Goal
initiatives without i o wo  um o o m o

replacing opportunities
for actual emissions
reduction on campus
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15. Act as an amplifier

16.

of change

Magnifying knowledge

and expertise to influence
change

Acting as living labs
Testing solutions at scale
on campus and in local
communities

Convening and connecting
key stakeholders

Engage with
student bodies

Embedding student
engagement in
decarbonisation initiatives
Enabling student-led
sustainability leadership
groups

Supporting student-led
initiatives and innovation
on campus

17.

Encourage net zero
aligned education,
research and
innovation

Providing meaningful
experiential learning
opportunities for students
Supporting research and
innovation from staff and
students in the university
and external contexts
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NETZEROCAMPUS.ORG (Google Chrome Recommended)

& NET ZERO CAMPUS = Q 2566

4 Dashboard
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& NET ZERO CAMPUS

A Dashboard
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Us:1nnyov Carbon Pricing

Carbon Tax (CT)

Emission Trading Scheme (ETS)

 Result-Based Climate Finance
2. Internal Carbon Pricing (ICP)
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Carbon Tax: NM@A1SuUDU
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Carbon Taxes in Europe
Carbon Tax Rates per Metric Ton of CO,e, as of March 31, 2023

LT
Ccz

SK

BE

€44.19
#9

AT

€32.50
#11

HU

BG

Carbon Tax Rates per Metric
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2023 Carbon Taxes in Europe ((As of March 31, 2023)

Carbon Tax Rate (Per Ton of CO,e)

Year of
Implementation

MT cif v s HR cy Ton of CO,e
€120.16 €120.16 €17.30 |
W e N
Lower Higher
Note: The carbon tax rates were converted using the EUR-USD currency conversion rate
as of August 31,2023 (USD 1 = EUR 0.9186).
Source: World Bank, "Carbon Pricing Dashboard.”
9 TAX FOUNDATION @TaxFoundation

Euros U.S. Dollars
Austria (AT) €32.50 $35.38 2022
Denmark (DK) €24.37 $26.53 1992
Estonia (EE) €2.00 $2.18 2000
Finland (FI) €76.92 $83.74 1990
France (FR) €44.55 $48.50 2014
Germany (DE) €30.00 $35.38 2021
Iceland (IS) €35.40 $38.53 2010
Ireland (IE) €48.45 $52.74 2010
Latvia (LV) €14.98 $16.31 2004
Liechtenstein (LI) € 120.16 $ 130.81 2008
Luxembourg (LU) €44.19 $48.11 2021
Netherlands (NL) €51.07 $55.59 2021
Sweden (SE) €115.34 $ 125.56 1991
Switzerland (CH) €120.16 $130.81 2008
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nalnsiAnATSuUauU (Carbon Pricing)
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Carbon Tax: NM@A1SuUDU
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nalnsiAnATSuUauU (Carbon Pricing)

Emission Trading Scheme (ETS)
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Emission Trading Scheme (ETS)

100

emissions (tons)
(&) ~
o (6)]

N
[6)]

Command-and-control
50-ton reduction at each plant

‘emissions emissions
new new
emissions emissions

100

Cap-and-trade
100-ton reduction overall

excess
emissions | emissions

unused
allowances

new
emissions

Plant A ZEULAE  both plants Plant A Plant B | SRS
tons
- 50 50 100 75 25 100
cost per . .
ton reduced S $200 $100 $200
cost of $7,500 $5,000
reduction $5,000 $10,000 $15,000 - payments  + payments $12,500
from Plant B to Plant A

© 2012 Encylopaedia Britannica, Inc.
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SECTOR COVERAGE

SECTORS COVERED BY EMISSIONS TRADING ACROSS SYSTEMS

The graphic shows sectors (types of economic activity) covered
by an ETS in force in 2023. Systems are listed clockwise alpha-
betically, with the numbers in the outermost ring indicating the
share of aggregate emissions covered by the system as per the
most recent available data. Upstream coverage in a sector is
indicated with an arrow. Sectors are considered covered when
at least some entities in the sector have explicit compliance
obligations. Typically, not all facilities in the sector are regulated
because of limits like inclusion thresholds. In addition, not all
gases or processes of a given sector may be covered. The jurisdic-
tions’ respective factsheets provide more information on system
coverage. The graphicincludes only sectors which are covered by
at least one ETS. See “Notes on Methods and Sources” for further
details.

. The Fujian ETS covers the electricity grid

@ Beijing, Chongging, Fujian, Guangdong, Hubei, Shanghai, Shenzhen, Tianjin
€ Beijing, Shanghai

D Beijing, Shanghai, Shenzhen

. Fujian, Guangdong, Shanghai

nalnsiAnATSuUauU (Carbon Pricing)
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NN
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WV
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Aviation
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=
Industry @
Power @
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coverage
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s1AAsSuauneldnalnuov ETS

PRICE EVOLUTION IN SELECTED ETSs FROM 2018 TO 2023

120

100

(o8]
(@)

(o))
(@)

N
o

Carbon Price (USD/tCO,e)

2018 2019 2020 2021 2022 2023

Note: Based on data from ICAP Allowance Price Explorer. Prices for the RGGl initiative and for California and Québec CdT, come from the primary market, whereas for the other systems the prices reflect
the secondary market
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ETS and Carbon Tax
Implemented or Scheduled

ETS Implemented or
Scheduled for Implementation

Carbon Tax Implemented or
Scheduled for Implementation

Iceland

r
ETS or Carbon Tax
Under Consideration Washington .
Oregon
California Pennsylvania
RGGI
North Carolina Morocco —— '
. Durango ‘ N
Hawaii Guanajuato o
Zacatecas Querétaro

Yucatdn
Jalisco

Senegal —

State of Mexico
Nigeria
Cote d'lvoire
Colombia — ,
Gabon ———
] Botswana
British Columbia = Uruguay I
Newfoundland Chile — south Afri
Alberta and Labrador Argentina ou rica
Saskatchewan

Manitoba —l

Prm!e Edward Island

Nova Scotia

New Brunswick

\Sakhalin

=——Japan

Republic of Korea
{ ?—Tukyo

Saitama

Thailand ——

~— Vietnam

Malaysia

Singapore

CMU =
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Sweden
Norway
Denmark
’ Germany Czech Republic

Netherlands Finland

(Kingdom of the)

Belgium - f # Estonia
UK — ! Latvia
Ireland : Lithuania .

| —— Ukraine

Luxembourg
Liechtenstein
France
Catalonia
Portugal

North
Macedonia

Hungary
Bosnia &
Herzegovina

Albania
Montenegro

.Tokyo
‘ . Saitama
.,— Shanghai

ﬁ Fujian

f , Taiwan, China*
Shenzhen

, / Guangdong

Aew Zealand

(except Shenzhen)

(xiii) Instruments are considered “scheduled for implementation” once they have been formally adopted through legislation and have an official, planned start date. Instruments are considered “under consideration” if the government has

announced its intention to work toward the implementation of a carbon pricing initiative and this has been formally confirmed by official government sources. Some countries that have mechanisms implemented also have additional
instruments under consideration. For subnational jurisdictions only the subnational instrument is reflected.
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160

140

120

2023 USD 61—122 per t/COe

2030 Carbon Price Corridor

o o o
o =] w

(8°001/asn) @214 uogied

40

20

0

Uruguay CT
Liechtenstein CT*
Switzerland CT*
Sweden CT*
EUETS*

Switzerland ETS*
Norway CT*

United Kingdom ETS*
Finland CT*
Netherlands CT*
Ireland CT*

France CT*
Luxembourg CT*
Canada CT (Federal fuel charge)
Canada ETS (Provinces and Federal)
Iceland CT*

Prince Edward Island CT
Austria ETS*

New Zealand ETS
Germany ETS*
Queretaro CT*
California ETS
Québec ETS
Denmark CT*
Portugal CT*

United Kingdom CT*
Washington ETS
Nova Scotia ETS
British Columbia ETS*
Latvia CT*

Spain CT*

Yucatan CT*
RGGIETS

Zacatecas CT*
Beijing ETS
Guangdong ETS
Massachusetts ETS*
Korea ETS

Durango CT*

South Africa CT
Shenzhen ETS
Shanghai ETS

China ETS

Hubei ETS

Colombia CT

Chile CT

Chongqing ETS
Fujian ETS

Tianjin ETS

Tokyo ETS

Mexico CT
Singapore CT
Argentina CT

State of Mexico CT*
Estonia CT*

Japan CT
Kazakhstan ETS
Saitama ETS
Ukraine CT

Poland CT*
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Emission Trading Scheme (ETS)

@hgs:uu  aonaleu | @ )

KUOISN  JuUUNlaWNOUSU  ADNUNWUUDY  uosaovneginsaa  aaaol

KUNLSN StUU Thailand V-ETS anoulkaa

* Thailand Voluntary Emission Trading

System: Thailand V-ETS
LU2AQUA:SUILUUYODSUU Thailand V-ETS

N i . ISudiidunisAnun/Wauuas:uuful 2553
rﬂS\)ﬂ']SU’]SO\)StUUUO?nEJan‘S‘]UﬂjsuaOUﬂ"IUISOUﬂS‘COﬂ

* https://carbonmarket.tgo.or.th/
ssuumsBoneandlumsuaosimsidouns:onmaatinslovoous:ndlng
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Emission Trading Scheme (ETS)

s:UU ETS Aunlsdavoondunn

=\ a A
C wnulfsuddenvesanninglsy The European Green Deal
A r .

d v a [ o

LU lyﬁ‘u’ﬂﬂ&l 2562 ) a o e soca N'IGI‘JﬂT‘i'éhﬂiy
aumwelsy laauaununisufsy Tl " d .

- : - | o 1.‘" P Emissions trading C arhon Rouder ol Yla‘]a éa Na ﬂﬁgﬂﬂ@a
Lﬁs”ﬁﬂq“aga\‘i“?ﬂaauﬁﬂuctﬂu 22 & for road transport ' Adjustment ”

and buildings U Emission Mochanism o
"The European Green Deal” Puirnrriz N”ﬂ‘iwﬂﬂllﬂ'ﬁ\l‘l’lﬁ

» % for power, ndustry,
marntime &

B Lang e, \ Marime. Carbon Border Adjustment

9 w Land Lse \ Energy Z
ﬁ'ﬁ:ﬁ'\ﬁ C e, and axation .

o ¥ R T —R e Mechanism (CBAM)

n1‘sm‘lnmﬂqmawnssumu‘luag‘ 0 \ Reguaton / 2030 \ , Energy & 2
Usaemamsuanansidueu (carb sy P\ ChMATE PR e TSR AR .
! e , TARGETS / ' S
/ 2 tenewable

neutral) melull 2593 (q.¢1.2050) b NG ey B\ /muaauan

' \ Directive

- J / / \
u.azwmﬁ]wmunwanmsﬂaam‘fm % Al!::::-w » — 14 carbon content 2839
- v - ~ 3 » < Infrastructure » < s !

- \ : Y oo b
ISaunszanawmsull 2573 (A.¢.2030) o L0\ Relaton . aum?lml.‘n‘lawqu‘[‘iﬂ
NNLANIaLAL 40 VD= € cadads b€ Martme B % y,
- . i b T for carsand  / \ Inibiative
Lﬂulumwna1saaaz 50-55 il ReFueley
» < Aviation » <
Iniative
European I
"
#EU GrLCHDeal » & - Commission
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Emission Trading Scheme (ETS) _ . L
s:uU ETS Aunisdvoandudn

JUnNn

o=t 40 WNARIY EU

luayan ETS |

Timeline Y84 EU-CBAM

Y \
o

GOEEE 4
allowances

¥ o k7 o v ¥ ] o = o Wi &
B 'umm.,mawm;ﬂumagam‘sﬂaaﬂmmiaunmn fndndosdoluougm -
uddsliidoso/danau CBAM Certificate o0 ETS luUaanmgl GHGs =
y — o . . - aiee - Vas - .
nszuruMsiAvyaAves EU ssazaUasuEY 3 Tusn C02 CBAM Certificates nuBnaleiiunig ]

'Ld Jrass o -
A | <
+

[ ’
o o -

v
. . UNUNTHAR
ﬁqguu a2 2554 1 UN37R: 2500 1 4N37A 2569, Fan: anzaumiusEinmglsy (2566)
Unsuils il CBAM Budeduld https://www.dft.go.th
a oo o A v ] a
AUTIUAIS T GuilnaveAuld agnaAuzULUY
=3 3

vuuturivas " ARUAguALM (aWEu1eents *  diudhdesda/dwau CBAM Certificate

European a4 Annex 1) 1auA (1) Huud (2)

audiunanisuaeefneisounsean

Commission

Twih (3) Yo (4) wanuazmanndn

=
(5) asgiiilen " 9maiinsveneTensiudiinTaungy

" g1aAsRUARNINMTURBEITITaUNIEINIUY
a8y (Indirect Emissions)

" FruaudSuinfigiaunssananis
n1sUaaBuuUNIaAS (Direct

Emissions) Embedded Emissions
@ Direct emissions ANTZUIUNT
HAnAuA (Scope 1)

Page 32
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wanuan EU | luSusas CBAM

CBAM
certificates
fudndudunlu EU

& )
fowsluiusel CBAM

- [V L

tNaUIUAUNUNTURRENY
GHGs Titiguiiudunu

voIHaRLY EU
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Emission Trading Scheme (ETS) _ . L
s:uU ETS Aunisdvoandudn

o/ a = < 1 = 4 v @ Y
ﬁ‘l/i'iﬁﬁ)lalliﬂ']Lﬂiﬂﬂ@@ﬂﬂ{]‘i’i&l'}‘c’lLﬂ‘Uﬂ']ﬁiﬁJL‘L!EJﬁJﬂ']iUE]u ﬂ']ﬂ‘U\‘iﬂ‘UKL?I‘U 2561

dladou n.a. 2564 i Junusganilidusnguunesiessaniieauslidauasssuilenusumsvoudunsuuny
. o v a o/ c‘ o ¥ 7 7 a a‘d 1 (3 a d' 44' o ¥
(border carbon adjustment: BCA) dwsudumimhitandsansgouisnmninisudssasveuludiinames eshwinisinsanly

a3y wag Jesunisialuavesasueu (carbon leakage)
“Ingazimnusdiogisenaunsundrduaamdssnainduleuiges 1udaInaauiinIn1vesansg,

iaanduyulun1suguanIungvsg”

“Tnwansg azdaniuarsssuilouiiaz
Auraanduyuiigussnaunisluansss
paswunIulunIsUNUAnIUNY N8 VDY

y a1337 Aun1sudeeinwizaunszan”

/

L

Y

Y
-«

Source:
https://www.whitecase.com/publications/alert/legislation-

impose-border-carbon-adjustment-fee-imported-steel-and-

other-carbon
|
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Crediting Mechanism

nalnnisriilasvnisaafsiSouns:=on

L4 C Y A = - ]
iWunalnmaavasf Q Baseline Emission (BE)
[ - ° o - L]
« 10unalnfuanueu: Project-based Q (Business as usual: BAU)
o
- ovAnsdavrionssuksalasvnIsaaf1BISou c .
, 2 Carbon credit
ns:onWoaausultunisuaasfnsisouns=anik “
s y o _ £
dindnsainisadussnoaiuuna (Business- 3 Project Emission
(PE)
as-Usual: BAU) 5
- UsuiuiisiSauns:annaaldisenia “Asuau Project end

Insaa (Carbon Credit)”

i 3 i . Emission Reduction (ER)
+  ovAnsawIsndovlemsuauinsaald = Baseline Emission (BE) — Project Emission (PE)

«  SIAWDLAISUDUIASOAITUNISANAVS:KIVRED

na:u1g
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Crediting Mechanism
Step 1 Step 2
Measure your emissions today Create a plan and set
and set a date by which a interim targets for a / Baseline Emission \
company would become ‘net company’s own emissions | TTTTTmmmmmmmmmmT Il
zero® (ideally well before 2050). reductions along the way. 1

Bonus: Consider fully

compensating for one’s

* own historical emissions by — (Emission Reduction
purchasing a corresponding
’ . amount of removal credits.
: Microsoft have done this. Project Emission
Emissions
(tCO2e)
Net-zero
emissions K Baseline Project /
Time
|| e, A
Carbon
credits
purchased I B R RRERRRREEE Step 4
Gradually increase the amount of Carbon Removal
I purchased. Net zero
I is achieved once emissions have been
I reduced as much as possibleanda =000 | @ |mmmmsememmee-o----- g - - - - - ===
""""""""""" . corresponding amount of removal
: credits are purchased. #‘ year year
Step 3
In the near term, compensate for any residual Baseline Project
emissions by purchasing a corresponding amount \ /

of high-quality voluntary
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Asaldunisyvavicdazus:ine: Carbon Credit

. Implemented

Under Development

Canada Federal
GHG Offset System

Washington Crediting
Mechanism

California Compliance
Offset Program

Mexico Crediting
Mechanism

Québec Offset
Crediting Mechanism

Alberta Emission
Offset System

British Columbia
Offset Program

Saskatchewan GHG
Offset Program

" Nova Scotia

RGGI CO,
Offset Mechanism

Colombia Crediting
Mechanism

Chile Crediting
Mechanism

Republic of Korea Offset
Credit Mechanism

Kazakhstan Crediting
Mechanism

Switzerland CO,
Attestations Crediting

Mechanism Sakhalin Oblast

UK Woodland 7
Carbon Code #
Spain FES-CO, .

Program

»

J-Credit Scheme

China GHG Voluntary
Emission Reduction Program

India Crediting
Mechanism

Vietnam Crediting

Mechanism + .
Thailand Voluntary Taiwan, China GHG Offset
Emission Reduction Management Program
Program ] &
Sri Lanka Carbon
Crediting Mechanism
Indonesia Crediting
Mechanism
Indo-Pacific Carbon
Offsets Scheme
South Africa Australia Emissions

Crediting Mechanism Reduction Fund

po

CMU =
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| Pilot Crediting Mechanism

\7 Joint Crediting Mechanism

Beijing Parking Offset
Crediting Mechanism

Beijing Forestry Offset
Mechanism

Saitama Target Setting
Emissions Trading System

Saitama Forest Absorption
Certification System

h

‘ : ‘— Tokyo Cap-and-Trade
. \f Program

F Fh]ian Forestry Offset
. Crediting Mechanism

Chongging Carbon
Offset Mechanism

¢

Guangdong Pu Hui Offset
Crediting Mechanism

Circles represent crediting mechanisms in subnational jurisdictions and cities. “Implemented” crediting mechanisms have the required framework (e.g., legislative mandate) as well as the supporting procedures, emission reduction protocols and

registry systems in place to allow for crediting to take place. For subnational jurisdictions, the color reflects the status of subnational instruments.
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GLOBAL VOLUME OF ISSUANCES BY CREDITING MECHANISM TYPE (2018—2022)

600 International

. Independent
500 . Domestic

Clean Development
Mechanism (32%)

Climate Action
Reserve (2.5%)

400

American Carbon
Registry (4.6%)

300

200
) l I
0

2018 2019 2020 2021

Gold Standard (8.2%)
Plan Vivo (0.4%)

Million tCO.e

Verified Carbon
Standard (42%)

Thailand Voluntary
Emission Reduction
Program (0.9%)

California Compliance
Offset Program (2.4%)

Australia Emissions
Reduction Fund (3.7%)

British Columbia
Offset Program (1%)

Alberta Emission
Offset Program (1.3%)



Top 4 carbon offset programs in 2023 crv :%

Carbon Offset Market Name of carbon Project Locations Projects Sector
Program Volume (in M) credits issued
-=/ 746 M carbon Verified Carbon Units Projects dominant in Covers all sectors
- credits (70% (VCUs) _developing countries
Verified Carbon share) i é
___________ s AR T B N S
C 184 M carbon = Verified Emission  Over 80 countries,  : Covers all sectors,
p s ~credits (17% @ Reductions (VER)  mostly developing ' excluding REDD+
Cold (Sé;;\dard share) natlons pl"OjeCtS
American 63 Mcarbon : Emission Reduction : United States  Covers AFOLU
egistry ~ credits (6% Tons (ERTs) projects, industrial
American Carbon share) processes and
Registry (ACR) Wastes
" . 66M carbon Climate Reserve United States, Agriculture, forestry,
w . credits (6.2% @ Tonnes (CRTs) | Canada, Mexico -wastes, energy, and
| : share) - non-carbon

Climate Action : ; : : ¢ ;
R|esefve (CAR) : g -emission reductions
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INTERNATIONAL ISO
STANDARD 14066 Thls) Sg’l u
INTERNATIONAL ISO ISO 14064-2 JonKualna=danuzundaiksunisdausuniau
STANDARD 14065 N1sAaaiu N1sAsIvEDU lla: N1SS19VIU
nwanisUaagKsoaausuruinsIisSauns:on
—— INTERNATIONAL ISO Tus:aulasvnas
roquiromef STANDARD 14064-3 L. A . _
o mum ISO 14064-3 JoniKuala:galu:undaiKksSun1sasdvaau
i - L o - n
eaviiond ISO 14065 JoNKUQdIKSUKUDYDIUASIDEDUADIIL
it B —_— t5Iana:nauaauisisouns:on
o ISO 14066 A WA WAISaNa:Anu:ITovdudiksu
Spec rasdsvaaunulsid/gnouaau
gree)
i Greenhouse gases —
3 Part 2:
i Specification with guidance at the
project level for quantification,
monitoring and reporting of
greenhouse gas emission reductions
or removal enhancements
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B lasvnisaafsisauns:nninauasaluuiasgiuvavds:inAlng
T-VER

O (Thailand Voluntary Emission Reduction Program: T-VER

RIS : N A ‘
G R @ FREEENEY - - E

rver  T-VERAD? s:uOsuuaHanineunitieodov  duoaumswauunlasoms  @usaidumeuan  s:0ouds  giudoyaua:add  apdlkaa  adaslAsomis T-VER = ==
> 4 _—

\

aunasdun:wboulasons

R LESS dsznA!"! RsIAUSNIS

T-VER
B E - — - — S: I!I -
s a’%nsumswmsmuun:tyuuingon%qr-vm 1a: sus

-

B Ay T L T —
DINSZUUATUEAY 1AzDINNISWAAAIWSDU AIRSUIASINISIASINANSSUARNIUISAUNSI AN =S8

UaSUSDVAISUDULASAC

s:ldgudsaamuisouns=onmaAaavasi

¢ o bk

WavVIUKLULI8UHSD AsIWuUs:ansmwiu mslds:uvuuav mistderuwisuzlwwa ASIWUUS:ansmw
wavviunidnaunu mMswaalwwiuazns aisiseu: LASDVaUA

i - — -
172 uwraaula=sia rAamMANLIcAr
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Standard T-VER l1a: Premium T-VER

' PREMIUM
T-VER

ANUBYSNY
Conservativeness

ANUasIUs:IGu
Relevance

Hanmsiugu

Do no Net ;
- H ith SDG accessible
6 US.mS + lr:;?c‘:,s' & Rights
AMUaUYsal 1

Completeness

AWED0AED)

Consistency

O

1) nsaun1sAauliulasens T-VER d#9AAR0NUNIATEIY ISO 14064-2

v = 2 b o = a 3 o o=
2) fesUszliunalasnunazussinidunsrena1daziinduannisaniiulasenis

2) uuanen1sasvdauanldlduaznisniuasuliuiunisuase wazdidaudaglviinanisnaiuiagedsdululifagg
2 ! o 4 a o a a o a ad X o v a
fiiiaunszanvaslasens doAARIANANASEIN ISO 14064-3 3) dengaumsantiusudiuninannsanivauunanduduiu fMuuaiuisy
o a 4o X
3) asvdeuaNuldlalasinisuazniudaulsunaingisaunssaniag lassnmsidaaudy

v a o s o v & & = v a 3 '
QU?SLSJ‘L!J'I'Iﬂuﬂﬂﬁ’l%iﬂiﬁiﬂﬂ'ﬁﬂ’lﬂﬂuﬁﬂﬂ 4) Ysuunsaa AAYU LATNNLNUNIYLIDUNITINADINAYUBE AT
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Us:innuavlasvnis T-VER

yu1aUoLIASLNIS
Renewable Energy
(1) wanuryuIBBurSoWAIURTS (7) nasUsulasuansnianouidu « YulQIdnuUIN
naNNudoIwaiwoasa 8SSUBIA . =
(2) N1siwuUs:AnSMWIUNMSWARIWWA (8) nstEdaanaInuyuIdn gunalan
na:N1swanAdIuSau . YUl Q?Kflj

(3) n1slds:uuvuduansasru: (9) nisdanNIsve:yauoy
(4) nsldouwarnuzIwwA (10) mMsdan1stinidosusy
(5) NsIWUUS:ANSNIWIASDIBIUF (11) nasurfsidinunauunidus:losu

(12) N1SIANISUNFBYMAINNSSL

Energy Efficiency Land Use (Agriculture & Forestry)

(6) nisiwuUs:ansnawnasidwadiu (13) N1sam AABU NazNIsANINU
TuornsnazIsvssunazlunsoiSou AsiISauns:=an9nNNIAUIILD
na:NISINUAS

(14) n1sANIU NNINU 1a:/rnSa nastdus:TosuanfinsiSouns:an
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|
\ N9NSSU
|

mswanwawulwwi

NNWANIUKLUIBEU

(Renweable Energy)

MIsImUUS=AnSmw
wawu

(Energy Efficiency)

nsuandv/aull na:
msousnénSoWuwi
(Afforestation and

Reforestation)

nsinuAs

(Agriculture)

UszinnlAsamsdug

AaIMSWANFARRISIU
(Installed Capacity)
Tuinu 5 MW

10muremsanldwasiu
souluinu
20 GWh/year

1Uhrurelunisan/
AninuinsISouns:an
Tuifu 1,000 tCO,eq/year

1hruefunisan/
AnnuAnsiSouns:an
Tuinu 1,000 tCO,eq/year

10muelunisan
fsiSouns:=an
Tuiinu 20,000 tCO,e/year

MAINISWANFARAMISI
(Installed Capacity)
Tuifu 15 MW

ihruenisanldwasau
souluinu
60 GWh/year

iWmwrelumsan/nninu
MyiSouns=an
Tuinu 16,000 tCO,e/year

inwrelumsan/nninu
MviSouns=an
Tuinu 16,000 tCO,e/year

1Ururelunisan
finsiSouns=an
Iuinu 60,000 tCO,e/year
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yunauovlasvns
e ¢ Yulaldnuin
AMAIMSWANAAAISIL
(Installed Capacity) . yulal ﬁﬂ
uINN9g 15 MW
- yulalkeyy
ihremsanldwaniu
SOULNNIN
60 GWh/year
Wmwelumsan/ininu

MyiSouns:an
UINN31 16,000 tCO,e/year

Wmuelunisan/ininu
MyiSouns:an
UINNJ1 16,000 tCO,e/year

10muelunisan
fMsISouns:=an

UINNJ1 60,000 tCO,e/year ) L o )
Source: DVANISUSKISTANSANBISOUNS:DN (DVANISUKIBU)



Uonazdonkuafunisnilasvais T-VER

]
Gd

T-VER

fllomswiauLnitsomsaaiadouns:on
mpddaslomuuosgusoalsandlng

~
ISP ——

THERTOOLENERGY.1
L B
ussnslindarmlit
ICalcotution fo Esieaion Factor of Elcriony Guesrabon
ana Emciony Gansumgson)

aiuiloa

5,

W00 IUHYUL3BUHSD
wadoouildnaunu
\Eawaowoasa

:I
MsIWUUS:EnEnw
msldwaooiulu

EﬂF‘HSlla:[SD\)‘\u uas
tun$Zau

e

MsiuUs:ansmw
mistgwdoviuiu
o1msuazlsvoiu ua:
tunsaEou

9

msthingdinuadun
tgus:loud

s:jgulsaomuisauns=anmMAaUAs

¢

MstiuUs:ansnwlu
mswaalwwiua:=nms
Waanwsau

®

msusuwdsuais
MANULBUSSSUBG

®

msusuWasuas
H'IF]DTU[EQJUSSSUU'IE

ol

-_—

msdanisthide
20aHNSSY

[©

mstds:uuuudo
a15150uz

=

mstdiaqgnaunuyu
wa

=

msiBiagnaunuyu
wa

|’/\J \u

mMsaa Qodu ua:ms
AntAufigisauns:on

B

mstdenuwiruwih
A,
[ X )

msdanisuezyaroe

msdonsugzyanos

o

i

MSANJU ANLAU uaz/
HSanmsldus:losd

snmadiliua: InMylSauns:an
MsINuas
1AdaviionsAudeu

£ r

%

MSIWUUS:ENEMw
[GECRLT ]

msdansuide
yusu

msdamsunde
yusu

" I
dua o aun,
AU (Other)
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nusanvniswasunlasvnisaaiisisou
nsNN1AEUASHAIULIASTIUYDY
Us:infilne (Standard T-VER)
Alaniswasurlasvnisaadiisisou
nsNN1AEUASHAULIASTIUYDY
Us:inflng

T-VER-TOOL (ngnauus:innlasonis)
s:109U3Sn1saasiSouns:anN1IA
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PAS 2060: 2014 Specification for the ® SBTi Corporate Net Zero Standard
demonstration of carbon neutrality ® IWA 42:2022, Net Zero Guidelines
; j SCIENCE TZTEE%%
PAS 2060:2014 | BASED
| TARGETS | STANDARD
K = —_I’: DRIVING AMBITIOUS CORPORATE CLIMATE ACTION

BSI Standards Publication \\ SCIENCE
&,

BASED
TARGETS

Specification for the demonstration
of carbon neutrality

SBTi CORPORATE
NET-ZERO STANDARD

ISO 14068 -1: Climate change management - Version 1.2
March 2024 +3 w?|
Transition to net zero, Part 1: Carbon Neutrality Net Zero Guideline.s’- |
Accelerating the transition to net zero. = |
INTERNATIONAL I1SO |
STAN DARD 14068' 1 1WA 42:2022(E)

irst edition
2222222

Climate change management —
Transition to net zero —

Part 1:
Carbon neutrality
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* anudunananienisuay (Carbon Neutrality)
* nsUasefinwiIaunszangndilugud (Net Zero Emission)

By 2050 at the latest
510 10 years Reduction of greenhouse

PPEET XTI ' N N gas emissions within the value chain Th h
_ nterim ! !
-3 : S e ens e corporate net zero pathway
< ‘ of carbon emissions
< 1
% Netsam by Abatement or removals beyond
E or before | a company's value chain

2050 |

-~

H ’ Net zero emissions

1.5°C aligned

emissions pathway

NET
( ?—4
= ZER( 2z
WS PATHWAY

Net
: Negative
y Emissions

Residual emissions
addressed with

Carbon Removal Projects

Carbon Dioxide Emissions in ktCO2/yr

NET
255G

GHG emission (tCO,e)

2070

5
(9 south pole

[ whnemsaafsidounson
MsQanaufBiEouns:on
| Usuhaufisidaunszoniaadiunisto

AsSusulASGaLNBAIBY

- Net Zero

Source: Net-Zero to Net-Negative: A Guide for Leaders on Carbon | world ic Forum g)
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e anudunaramneatsuau (Carbon Neutrality)

* nsUasefinwiIaunszangndilugud (Net Zero Emission)

Global/ National Scale

Corporate/Organization Scale

Net Zero CO2 emission

Net zero emissions

Carbon Neutrality

Net Zero GHG emission

Net Zero Emission

Net zero carbon dioxide
(CO,) emissions are
achieved when
anthropogenic CO,
emissions are balanced
globally by
anthropogenic CO,
removals over a specified
period. Net zero CO,
emissions are also
referred to as “carbon

neutrality”

Net zero emissions are
achieved when
anthropogenic emissions
of greenhouse gases to
the atmosphere are
balanced by
anthropogenic removals

over a specified period.

Condition in which,
during a specified period
of time, the carbon
footprint has been
reduced as a result of
greenhouse gas (GHG)
emission reductions or
GHG removal
enhancements and, if
greater than zero, is then
counterbalanced by

offsetting

Condition in which
human-caused residual
GHG emissions are
balanced by human-led
removals over a specified
period and within

specified boundaries

A state of balance
between anthropogenic
emissions and
anthropogenic removals.
In most cases, it is
important to specify
either net-zero CO2
emissions or net-zero
GHG emissions, which
also includes non-CO2
GHGs.

IPCC

IPCC

ISO -14068-1

IWA 42:2022

SBTi
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B ™\ SCIENCE
NET S G VE
ZER( ‘2
] (J
uomHuuaQlla:
HLUOMVNISSUSDY SBTi CORPORATE
NET-ZERO STANDARD
; ) Version 1.2
March 2024
[ag ovANISUSKISPANISNBISOUNS:IN (DVANISUKIYU)
(ﬂii N
T:‘ IWA 42:2022(€)
TGO IWA 42:2022(E) SBTI
Y2 " L Net Zero Guidelines >BTI CORPORATE
ForuakazuLININIsIUTeINIs NET-ZERO STANDARD
Udoefinaisounszangnidugud (November 2022)

Version 1.2 (March 2024)
(October 2023)
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Net Zero Guidelines

SBTI CORPORATE
NET-ZERO STANDARD

Tolanelussauaenns, NAANMY, 9IUBLIUN
waT yAna

Tolamnizszauaenns

Tolamnizseauaenns

UseiiuATaUARUNITLTOUNIEANIY 7 Biln

UseiliuATauARUNITLIUNIEaNIY 7 Biln

UseiiuATauAgunITIToUNsEanie 7 viln

NATUIATOUAGUAINTIUNINIINTIUAL
99y lngduunfanssunudanivug
AISUBUWANTUNVBY BUA.

NATUIATOUAGUAINTIUNINIINTIUAL
19904 1NYFLUNNANTIUAIN GHG Protocol
(Scope 1, 2, 3)

NATUIATOUAGUAINTIUNINIINTIUAL
1149984 1A8LUNNAINTTUAIN GHG Protocol
(Scope 1, 2, 3)

52AU9ANS: An1sAnualzu Tnedaliin
314U 2018

STAUNAANI, UBLIUY uae YaA: (N3
nuualgu

#n1simuadgiu lagdasdsiiindnl 2018

#n1snmuadgnu Inedaddaiiondnt 2015

SLAUDIANST: ANITNNUALTINNNY Net Zero il
WUl 2050

fin1snvuatdinune Net Zero Luiiud 2050

finsivuadvanagegnisidu Net Zero Tudl
2050
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(Residual Emission)
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