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#1=2(Chevron Corp) AA/Negative/A-1+ AA/Watch Neg/A-1+" & P . s
¥ Figure 3.2 > Coal, oil and natural gas production in the NZE
2422 (Exxon Mobil Corp) AA/Negative/A-1+ AA/Watch Neg/A-1+" 200
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22cix|@(Royal Dutch Shell PLC] AA-/Negative/A-1+ AA-/Watch Neg/A-1+* 150 /\/\\ “
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SR(TOTAL SE) A+/Watch Neg/A-1 A+/Negative/Al

Av/Stable/A As/Watch Neg/A-1

oil
Av/stable A /Viatch Neg
Coal
Av/stable As/viatch Neg
1990 2000 2010 2020 2030 2040 2050
A+/Stable/ A+/Watch Neg/ EA. All rights reserved.
N ) X X - Between 2020 and 2050, demand for coal falls by 90%, oil by 75%, and natural gas by 55%
L3 (ConocoPhillips) A/Stable/A-1 A/Watch Neg/A-1'
P EA0|E (Woodside Petroleum Ltd) BBB+/Negative/- BBB+/Watch Neg/-
ZHLICH AREY F4|2IAHCanadian Natural Resources Ltd) BBB/Stable/A2 BBB/Watch Neg/A-2"
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. IHZF LWL =MUE BIMoM SIS0 HEO
The green swan N
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Central banking and financial stability o
in the age of climate change A‘iOIZ °H:|'—T'— erxol'
Patrick BOLTON - Morgan DESPRES - Luiz Awazu PEREIRA DA SILVA
Frédéric SAMAMA - Romain SVARTZMAN
January 2020
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<— Stabilization

Innovation - - - —»

World system of human societies

Social structure layers
STE4: Norms and values
Customs, norms, religion

|

STI4.1: Recogmbon of the moral

implications of fossil fuel:
s(\'\ STES: Education system

Estimated time needed to
trigger social tipping

Very slow (>30 years)

Policies and regulations STI;J. C!lma!e Slow (=10-30 years)
Infrastructure SEHION
STI1.1: Removal of
l £ alossﬂ fuel subsidies
1
' STE2: Human STE1: Energy production
Technology settlements and storage system
Governance @ STI2.1: Carbon :STH e T Rapid (=5-10 years)
o neutral cities energy generation
| t
v ¥ ‘_ﬂ STE6: Information
feedbacks
STI6.1: GHG

Resource allocation,
market exchange

STE3: Financial market

& STI3.1: Fossil fuel
divestment

information disclosure

e

Very Rapid (<1 year)

Earth’s climate system
Climate tipping elements

GHG emissions
and land use Climate impacts,

windows of opportunity

! 1
! Positive feedbacks |
I between the STEs |
! 1
! 1
| World-Earth]
system |
feedbacks |

—> Direct

) == Indirect
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COLORADO PUBLIC EMPLOYEES'
RETIREMENT ASSOCIATION

e

Fossil Fuel Stocks

0= 222tz H7|Z0| 3 A2 £}
=2 Al
Divestment Analysis =

M
iRl A FXHxte] &4 0|

November 22 2022

FORBES.COM
1,000+ Google Employees Urge Company To Divest 401(k)s From Fossil Fuels
A recent study estimated Google employees lost out on $1.15 billion because of fossil fuel inv...
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A Sustainabilty
oy Investing
Forum

|SH3tet 38243
7| BlA7| BHE

AFAgE o o4 SABAT oHUT oA AFARE AAN2TR FE2T7E QU

N 7|2 QAF| BHE (climate minsky moment)

2015 OFAFHL  F2E2HF0| “Breaking the Tragedy of the Horizon -
climate change and financial stability” 340 A XS 015

+ W47 BUE 7 3 BO| X THIT} ARARA S2Usts 33ARY

& flA7| GUE: J|B|A30] (3 SRS Q40|
3 L 20
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Climate risks

Transition risks
+ Policy and regulation
+ Technology
development
+ Consumer preferences

Physical risks

+ Chronic (eg.
temperature,
precipitation,
agricultural
productivity, sea
levels)

+ Acute (e.g. heatwaves,
floods, cyclones and
wildfires)

Climate and economy feedback effects

Ag2ag 2gHade A2

POl et

AE AA,

i
)
%!

AERA =8

Micro
Affecting individual busi

Businesses

« Property damage and business
disruption from severe weather

« Stranded assets and new capital
expenditure due to transition

« Changing demand and costs

« Legal liability (from failure to
mitigate or adapt)

qh 1

Households

+ Loss of income (from weather
disruption and health impacts,
labour market frictions)

« Property damage (from severe
weather) or restrictions (from
low-carbon policies) increasing
costs and affecting valuations

Macro
Aggregate impacts on the macroeconomy

+ Capital depreciation and increased investment

« Shifts in prices (from structural changes, supply shocks)

« Productivity changes (from severe heat, diversion of investment to
mitigation and adaptation, higher risk aversion)

« Labour market frictions (from physical and transition risks)

+ Socioeconomic changes (from changing consumption patterns,
migration, conflict)

+ Other impacts oni I trade,
space, output, interest rates and exchange rates.

fiscal

Economy and financial system feedback effects

7|2Heet 382123

e
S | | °7I-EI1*HO| ol Al O 7t
AAA T4 FE45713L F87189 713g23 #YE 8%
N HMA 16570 F2 ZY 2N FELE/[H U FHEH2Y, ALY SO 74 (241114 7|F
© NGFSE SMEE JXS A 017, =Y, Z8A, A B, 53, Y2, H7IEE, 250 59
MA 1447] 2| 0] Hofst D QO ImF, T HIZH 23 (BIS), M A28, oecD & 217 7| 20| S%
< 0N s 2¥, 282 ¥, 28US 0 7Y
N 20194 48, SMFE S0 Bt A0t R
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Financial system contagion

(EH: NGFS Climate Scenarios for
central banks and supervisors,

Network for Greening the Financial System
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BAAA
A=Y
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(%p) (%)
2030 2040 2050 2030 2040 2050 2 i
u DEAMY 37 6.6 102 u ALY -30.8 -42.4 -51.0
"5 HEALY 0.0 0.0 0.1 5 KEAMY -0.9 =27 -6.9
ygatc 87.0%
(15C ALZIR) (1.5¢ ALt2Q)
(%p) (%)
2030 2040 2050 2030 2040 2050 oz 903%
= EAHY 63 98 188 u DAY 97 514 87
» 5 HEAMY 0.0 0.1 0.4 » 5 HEAMY =20 -73 -125 0% 20% 40% 60% 80% 100%
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astiEd 482 5274
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=87
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sHEF

Partnership for
Carbon Accounting
Financials

N/ PCAF

Qutstanding amount,

Attribution factor, =
f ¢ Enterprise Value Including Cash,

2o 4823 278 BIY 4 Y= AUARL 4851 J&UT

The i Standard

Financed Emissions
Themesundad, A

Facilitated Emissions
Theioa Sandard /.8

e Id

o3
A B C
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