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Scenarios and warming levels structure our understanding across the
cause-effect chain from emissions to climate change and risks

a) ARG integrated assessment framework on future climate, impacts and mitigation

\ ------- influence m = =

/

\ Socio-economic changes

(

L influence

Mitigation Policy

WA [mpacts / Risks Source: IPCC ARG
CrossSection Box 2, Figure
1: Schematic of the AR6

that change

Adaptation Policy

CO; emissions for SSP-based scenarios Temperature fgr SSP-based scenarios over the Riskg fram eWOI’k fOI’ asSessl ng
and C1-C8 categories 21t century and C1-C8 at 2100 can be
represented s future greenhouse gas
“burning embers” . . .
. crsgs | BT ’ emissions, climate change,
color shading s owS o . .
C1-C8 category . P risks, impacts and
100 color shading shows threatened systems m |t|gat|0n .
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Scenarios and warming levels structure our understanding across the
cause-effect chain from emissions to climate change and risks (continued)

b) Scenarios and pathways across AR6 Working Group reports c) Determinants of risk
Category - GHG emissions scenarios RCPy** in
limit warming to 1.5°C (>50%) Climatic _ )
with no or limited overshoot S R Impact- v i'ﬁ{'“’hembﬁ””\i\’

limit warming to 2°C (>50%)

Hazard

| C5 ~ limit warming to 2.5°C (>50%) | Response
C6 limit warming to 3°C (>50%) Intermediate (SSP2-4.5) RCP 4.5
7 limitwarming to 4°C(>50%) High (S5P3-7.0)

Source: IPCC ARG
CrossSection Box 2, Figure 1. Schematic of the AR6 framework for assessing future

greenhouse gas emissions, climate change, risks, impacts and mitigation.
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Risks are increasing with every increment of wa

a) High risks are now assessed to occur at lower global warming le

Global surface temperature change Global Reasons for Concern (RFCs)

relative to 1850-1900

rming

vels

risk is the potential for
adverse consequences

in AR5 (2014) vs. ARG (2022) Risk/impact
0 2Eh - .
§cs very high d Bl Ve high
shading represents the .
4 uncertgmtp ranges for high 4— - High
the low and high . Moderate
emissions scenarios
3 i . S | Undetectable
___—intermediate —
) I 7 - | Transition range
ow 5 .
very low 15—~ ® = = = Confidence level Source . I PCC AR6

= -
1 2011-2020 was /

around 1.1°C warmer

f
|

assigned to
transition range

Figure SPM.4:

han 1850-1900 : e s ¢
A thanisSies 2 AR5 AR6 AR5 ARG AR5 AR6 AR5 ARG AR5 AR6 [_(;W ‘ .Ver;I high SUbset Of assessed
s Damel, Do DM e RS 1 e CITIALE OUtCOMES
1950 2000 2015 2050 2100 systems events impacts events 2 and aSSOC|ated
L lobal and regional
b) Risks differ by system g . : g
Land-based systems Ocean/coastal ecosystems C||mate r|SkS
- 8°C5
e.g. over 100 million | | :
additional people 4 . R
_exposed s e.g. coral : : :
' 3 ; reefs decline | : :
H ‘ >99% |° e
: c " : P . e.g. coral i .
| e.g. increase in the - - K 1. ’ | reefs decline | |l | . . ‘ Ik :
| length of fire season | 1 B | It s . iR by 70-90% i J 2 i
\ / e . . ‘ S |§.
Wildfire Permafrost Biodiversity Dryland ~ Tree ~ Carbon Warm-water Kelp  Seagrass Epipelagic Rocky Salt
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Risks are increasing with every increment of warming (continued)

) Risks to coastal geographies increase with sea level rise and depend on responses

O® O® O®

Global mean sea level rise relative to 1900
. | . o
100 / very high e [
low-likelihood, high impact // hiah
storyline, including ice-sheet , ; 9 ) |
75 instability processes 7 intermediate 75 I
g low
50 W very low 50 [
25 . 25 I i ‘ - 1 | |
| ‘ ‘ | ‘

(e}

O®
Risks are

‘ assessed with
! medium confidence

‘ No-to-moderate
response

®

Maximum potential
response

__1986-2005
0 g—— baseline 0
Urban Arctic Large tropical Resource-rich
1950 2000 2050 2100 atoll islands communities agricultural coastal cities
deltas

d) Adaptation and
socio-economic pathways

Heat-related morbidity and mortality Food insecurity

(availability, access)

. gc4a
affect levels of climate
related risks 3 | SSP3 SSP1
. i: P
Limited adaptation (failure to proactively 7 ' :
adapt; low investment in health systems); 15 l s
incomplete adaptation (incomplete ' N | | s

adaptation planning; moderate investment
in health systems); proactive adaptation "
(proactive adaptation management; higher 0
investment in health systems) '

L
high——> low
Challenges to Adaptation ¢

. Limited Incomplete Proactive
adaptation adaptation adaptation

' The SSP1 pathway illustrates |
a world with low population
growth, high income, and
reduced inequalities, food
produced in low GHG
emission systems, effective
land use regulation and high
adaptive capacity (i.e., low
challenges to adaptation).

| The SSP3 pathway has the

| opposite trends.

Source: IPCC ARG
Figure SPM.4:
Subset of assessed
climate outcomes
and associated
global and regional
climate risks.
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IPCC 2018 Special Report: Global
Warming of 1.5 °C

« ¢ ¢« ¢ g » HI € i
0 Q S a removals

Fossil fuel and industry AFOLU BECCS

Billion tonnes CO, per year (GtCO2/yr) Billion tonnes CO, per year (GtCO2/yr) Billion tonnes CO, per year (GtCO2/yr) Billion tonnes CO, per year (GtCO2/yr)

A A_B_R_

P1 P2 P3 P4
A U A A 0) A U A U
A A A
A U A
A BECCS A A U
BECCS

FIGURE SPM.3B, IPCC, 2018, Special report Global Warming of 1.5°C. 15
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Exhibit 1

Internal carbon pricing is most prevalent in energy, materials, and financial-
services industries.

Use of carbon pricing by industry sector,' %

| ]
.I. S l ' Msaterials Tech media telecom Consumer Insurance Conglomerates Real estate

. m - Energy Financial industrials Travel logistics, | Pharmaceuticals, Business Healthcare
I I * I services infrastructure | medical devices serices
(3 4
Cu'r*n Y
L — use internal
carbon
prcng 1
O 2 BB o
guite'\

B No

And do not
pian fo begin
within 2 years

a Internal Carbon
Pricing 3

29

to begin
within
2 years 14
| I |
26

33

Not reported 52 47 35 24 37 3t 51 53 43 76 59 88 T

Detesmined by a sampling of the top 100 compenies rarked by 2019 revenus

uece Responses from 2,600 companies reporbing o the Carbon Disclosure Project 2015

U McKinsey & Company, 2021, The state of internal carbon pr
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Exhibit 2

The internal pricing of carbon emissions varies within and between industries
and regions.

.I_ S l ' Distribution of internal carbon prices in 2019,

n ® Americas @ Asis @ Europe Other region = Madian
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infrastructure services
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medical devices telecom SEMVICES
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Polycentric Approach
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A~ 1990w 6 ¢ acid rain
program (
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£ ICAP
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"fHOl”  ye EUETS

Four "trading periodsn
1. January 2005 to December 2007
2. January 2008 to December 2012

3. January 2013 to December 2020

A The proposed caps for 2020 represents a 21% reduction of greenhouse gases. This target has been reached six years
early as emissions in the ETS fell to 1.812 billion (10°) tonnes in 2014

4. January 2021 to December 2030

The EU ETS operates in 30 countries: the 27 EU member states plus Iceland, Liechtenstein and
Norway

The EU ETS is linked to the Swiss Emissions Trading System since 1 January 20

Banking and borrowing

A within a certain trading period, banking and borrowing is allowed. For example, a 2006 EUA can be used in
2007 (banking) or in 2005 (borrowing). Interperiod borrowing is not allowed. Member states had the discretion
to decide whether banking EUAs from Phase | to Phase Il was allowed
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€ bubble ¢ 1 € offsets¢ ET € netting ¢
é € banking { M # A |
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€ Joint implementation 1 JIC

(https://offset.climateneutralnow.org/ )
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A Jan 18, 2023 g The Guardian

A Revealed: more than 90% of
rainforest carbon offsets by
biggest certifier are worthless,
analysis shows

A Investigation into Verra
carbon standard o VCSB finds
most are phantom credits
and may worsen global
heating

A Verra D N 1 T
j A 7] n oEg

y € cap and
W Bf ae
ADX)] Xvw /

A How to Sell Carbon Neutral
Fossil Fuel That Doesn t Exist

A Energyf r ps dgd Total, Royal
Dutch Shell { idea

A Planet-warming natural gas
can be erased by paying
villagers to protect forests.

A 2020w 3¢

A J_ A = b Royal Dutch Shell 1
D #& A= pP3i g Carbon
Neutral LNG (

A VCS @ o' 30
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1. Carbon credit pricing by types

https://8billiontrees.com/carbon -offsets -credits/new -buyers -market -guide/carbon -credit -pricing/

New Buyers Guide | July 10, 2023

‘ Carbon Credit Pricing by Type

Project Type:  Volume Sold (MtCO2e):  Average Price: Price Range:
Wind 12.8 $1.9 $0.3-518
REDD+ 11 $3.3 $0.8 - $20+
Landfill methane 7.9 $2 $0.2-819
Tree planting 3 $7.5 $2.2 - $20+
Clean cookstoves 3 $4.9 $2 - 820+
Run-of-river hydro 1.5 $1.4 $0.2 - $8
Water/purification 1.2 $3.8 $1.7-%59
Improved forest management 0.8 $9.6 $2-817.5
Biomass/biochar 0.7 $3 $0.9 - $20+
Energy efficiency - industrial-focused 0.7 $4.1 $0.1-S$20
Biogas 0.6 $5.9 $1-820+
Energy efficiency - community-focused 0.6 $9.4 $3.3 - §20+
Transportation 0.5 $2.9 $2.2-56.8
Fuel switching 0.5 $11.4 $3.5- 20+
Solar 0.3 $4.1 $1-89.8
Livestock methane 0.2 S7 S$4.- 520+
Geothermal 0.1 $4 $2.5-$8
Agro-forestry 0.1 $9.9 $9-811



https://8billiontrees.com/carbon-offsets-credits/new-buyers-market-guide/carbon-credit-pricing/
https://8billiontrees.com/carbon-offsets-credits/new-buyers-market-guide/carbon-credit-pricing/
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Cost Cost

MAC
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Carbon Price
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€ climate club ¢
Barrett, S € 2003 . Environment and Statecraft: The Strategy of Environmental Treaty -making. Oxford University Press.

Victor, DG € 2006 . Toward effective international cooperation on climate change: Numbers, interests and institutions. Global Environmental
Politics, 6 ¢ 3¢ , 90103.

Victor, DG € 2011 . Global Warming Gridlock: Creating more Effective Strategies for Protecting the Planet. Cambridge University Press.
Nordhaus, W. € 2015 . Climate clubs: Overcoming free -riding in international climate policy. American Economic Review , 105¢ 4 , 1339-70.
Nordhaus, W. ¢ 2021 . Why Climate Policy Has Failed. And How Governments Can Do Better. Foreign Affairs, October 12, 2021.

Daigee Shaw, Yu-Hsuan Fu € 2020 Climate Clubs with Tax Revenue Recycling, Tariffs, and Transfers, Climate Change Economics, 11-¢ 4C .
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1. 5 2030
240 226-385 / tCO2e

o

220

W

160

140

60

120
2 2030
/tCO2e 100 63-127 /tCO2e
80
40
N ] |||" "I
ol == ----IIllllllllllllll III

Py m
@ cC
® m
m m m = m m m m m
— = m — = m S m i 4 AqQ @ o »
n nm n o n m 7 v oM M «n
7] - m m m m m m m m m - wn - - wn wn
—_ 4 +H4 - 44 4 o A~ m 2
wn wn nwm nwm wn wn wn = —
U) N—
- i
m
— w .
~ ~ ~ wn ~ ~
M~ - m
wn - ) ® ETSs
U World Bank (2024) <20% 260%

State and Trends of Carbon Pricing 2024



U World Bank (2024)
State and Trends of Carbon Pricing 2024

2022

Carbon
taxes

@® ETSs

® Carbon tax

Source: Based on I4CE Data.*
Includes revenue usage from largest
carbon pricing instruments by
revenue in 2022
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A successful carbon taxes model in British Columbia, Canada

A E
A G
A’ K Y " etWi h 1072 TH ° %I
" T
Ao &
ABC Q6 2007CR013w 1 wd ' 0.74B e @'
AG a | NG 08 H P1 TH 0 W

A & & x Yamazaki, Akio. 2017. Jobs and climate policy: Evidence from
British Columbia s revenue -neutral carbon tax.  Journal of Environmental
Economics and Management, 83: 197 (216.
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Carbon pricing in the UK is complex...
EU ETS
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F= HA "W B TR, 2R

FR = F—PEEL FPEEL 5 PEEL
2007.4-2012.9 2012.10- 2014.04- 2016.04-
2014.03 2016.03

I A A EE A

PR AT
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ArEh ALY
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R HA R =
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CBAM

A 2023/05/16 CBAM Regulation
CBAM

A Official Journal of the European
Union pp.52 -104

A 2023/08/17 CBAM Implementing
Regulation for the transitional
phase CBAM

A 2023/09/15 Official Journal of the
European Union pp.94 -195

A 2023/10/01 I 2025/12/31
A 2026/01/01

I

A
A +
A Precursors
A EUETS
CBAM
( )
S
(embedded |HB| tCO2e/
emission
intensity)
k(tCOZe/ ) j

CBAM

CBAM

CBAM
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CBAM 1/2

I

A 2023/03/30 A
A lj Addressing carbon A precursors
leakage risk to support decarbonisation NJ A
A CBAM. i mandatory
product standards, MPSNJ
* A UK CBAM rate
2023/12/18 2027 CBAM £/t CO2e

To

A
2027/01/01 A

2024/03/21 CBAM
lj Introduction of a UK carbon border A UKA - PAN et
adjustment mechanism from January 2027  NJ A BE gz

U 2024/03/21 | 2024/06/13 .
A Carbon Price Support (CPS) Rate

A  ETS Carbon Price Floor (CPF)

CPSRate=CPF-ETS
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CBAM 2/2

BASE CBAM RATE ADJUSTMENT LIABILITY
T N\
. [ /\ |
I e |
: minus : @
I EHED | Effective* Uk Effective* |
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