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HENDERSON
ho company, S

either public or private, REIMAGI NING
can achieve its full potential.

It will ultimately lose the CAPITALISM
license to operate from key | N A WO R I. D

stakeholders.

LARRY FINK, CEO, BLACKROCK 0 N F I R E
P l

BlackRock Larry Fink’s 2018 Letter to CEOs World Economic Forum 2019

Without a sense of purpose,
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= Anthropogenic or Not
= QIFRI}I|=HL0f| OfE Herof CHet IPCC Hot:
*  “More likely than not” (2X} 2114, 1995)
« “Likely" (3Xt E11A, 2001)
« "Very likely" (4Xt 211X, 2007)
«  "Extremely likely” (5XF 211X, 2013)
* “Unequivocal” (6Xf E11X{, 2021)

Global Land
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1 1
1900 1950 2000 1900 1950 2000 1900 1950 2000
Year Year Year
models using only natural forcings — ObSErVAtONS

models using both natural and anthropogenic forcings

(EX:IpccaXHE 7HE 1M, 2007) 12
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The Paris climate agreement: key points

Temperatures
2100

+Keep warming “well below
2 degrees Celsius”

« Rich countries must
provide 100 billion
dollars from 2020,

Financing
7_020-2025

Specialisation
®

+Developed countries must
continue to “take the lead”
in the reduction of

«Continue efforts to limit as a “floor” greenhouse gases
the rise in temperatures : .
o «Amount to be updated - Developing nations are
to 1.5 degrees Celsius by 2025 encouraged to “enhance

Burden sharing

#

*Developed countries must provide
financial resources to help
developing countries

+Other countries are invited to provide
support on a voluntary basis

their efforts” and move
over time to cuts

Review mechanism
2025

* Areview every five years.
First mandatory world
review: 2025

« Each review will show an
improvement compared with
the previous period

&
Ly G

Emissions goals
2050

=y

+Aim for greenhouse gases
emissions to peak “as soon
as possible”

«From 2050: rapid reductions
to achieve a balance between
emissions from human
activity and the amount that
can be captured by “sinks”

Climate-related
losses

*Vulnerable countries have won
recognition of the need for
“averting, minimising and
addressing” losses suffered
due to climate change

oAFP

13
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7 >1000 ppmCO,eq
I 720-1000
580-720
100 [~ 530580
B 480-530
430-480

RCP2.6 RCP8.5
@) o2 XE 2 $3 (1986-2005 4 OfH| 2081- 2100 42| X|E 25)

Q)

HIO|Ef#|0] AL X He

ALt BhEY (GtCO,/yr)
2100 0 WGIII AR5 AlLt2|2

| RCP AlL}2|R:
Hi =2 —— RCP8.5

—— RCP6.0 L
~—— RCP4S5

—— RCP2.6
-100 ! !

1950 2000 2050 2100
il

(EX:IpcCSAHE7FE 1M, 2014)
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Hi =2
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RCP4.5
: = RCP2.6 ; - o< ‘
-100 [ — I I I I T (%)
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(EX:IpcCSAHE7FE 1M, 2014)
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Every tonne of CO, emissions adds to global warming

Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO.)

°c
3
SSP5-8.5
The near linear relationship R b
2.5 between the cumulative 55P3-7.0 _d
CO, emissions and global SSP2-4.5 -
warming for five illustrative
2 scenarios until year 2050 SSP1-2.6
SSP1-1.9
1.50C
1.5 - ——— — — — ——————————— -
1.1°C
gy S U ——— I
1 NN
__ 1% 13
Historical global I (T} O
warming ! o 1o
0.5 ) 1 Q
a 1A
1
|~o %ulaﬁve CO; emissions since 1850
0 1
: 3000 4000 4500 GtCO:
1
-0.5 : Future cumulative
C — sspi-1.9  CO:emissions differ
B | — — — SSP1-2.6 across scenarios, and
! i S5p2-4.5  determine how much
. : ggsgg g warming we will
L - N
oo = - ey e . o experience
3 o o o o =E=] o (=} Qo
now o w = BN 1% £ u
o o S © o S () =]
HISTORICAL PROJECTIONS

Cumulative CO; emissions between 1850 and 2019 Cumulative CO, emissions between 2020 and 2050

Source: IPCC AR6 WGI (2021) 16
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Global total net CO2 emissions

Billion tonnes of CO,/yr

50
0 TN In pathways limiting global warming to 1.5°C
"MJ_"\V\.\: . .. .
= \ with no or limited overshoot as well as in
}\\ pathways with a higher overshoot, CO2 emissions
30 \\\ are reduced to net zero globally around 2050.
N
N\

20
10

0
-10
20

P4
2000 2020 2030 2040 2050 2060 2070 2080 2090 2100 Source: Special Report on Global Warming of 1.5°C (IPCC, 2018)

Timing of net zero CO2

Line widths depict the 5-95th
percentile and the 25-75th
percentile of scenarios

Pathways limiting global warming to 1.5°C with no or limited overshoot

——————— Pathways with higher overshoot

_—Y———— Pathways limiting global warming below 2°C
(Not shown above)

17
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Emissions pathways
IPCC AR5 pathways: Baseline range

IPCC SR1.5 pathways (15th to 85th percentile range): >66% chance below 2°C Projected warming until 2100 relative to preindustrial levels

E IPCC SR1.5 pathways (15th to 85th percentile range): 1.5°C with no or limited overshoot ®1tol5°C 15t02°C ®2t03'C @®3t04'C @>4°C

80

]

X

53 70 Reference—

br] No policy

2 60

H -

.g " /’—_7 Current policy

?'; 40 i B Current policy-

8 Continued ambition
? / —— Updated pledges-

<~ Continued ambition

S
(=]

— Updated pledges-
\; = Increased ambition

— - lllustrative 50% .
1.5°C scenario

L
-10
1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 0O 10 20 30 40 50 60 70 80 90 100

Years Likelihood of projected warming until 2100 (%)
GtCO,, gigatonnes of carbon dioxide; IPCC ARS, IPCC Fifth Assessment Report scenario; IPCC SR1.5, IPCC Special Report on 1.5°C scenario; NDCs, nationally determined contributions.

o

Global COz emissions from ene
)

Source: Ou et al., Science, 2021, 374(5) 18
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Our house is on fire already!

“..I don’t want your hope.
I don’t want you to be hopeful.
[ want you to panic.
I want you to feel the fear that I feel every day.
And then I want you to act...
I want you to act as if the house is on fire.

Because it is.”

Greta Thunberg, a 16-year old Swedish climate activist at 2019 Davos WEF

19
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Climate is everything! (7|7} M&LC})

BY JUSTIN WORLAND

CLIMATE IS EVERYTHING.

Now, spurred by alarming science, growing public fury and a deadly
pandemic, government officials, corporate bosses and civil-society leaders are
finally waking up to a simple idea whose time has come: climate is
everything. (TIME. April 15, 2021)

20
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olLx] £E2| 247IA HiE, MIA| BHEZF2 73%

20179 MA| 247tA HIEE: 53.7 Gt CO,eq

Source Sector Greenhouse
Combusted Waste ga S
0.6%

Cos = co
32-0% ron and steel

2
75.2%

24.4% =

Natural Gas

19.3% -
Buildings Residential
Commercial and public services
171%

Transport Road 1.3%
Aviation 1.8%

15.5% Rail 0.5% 15.3%
Shipping 0.3%

\ \\ Other transport
Direct Emissions

36.3%

Agrici
Livestock and manure

B
Agricultural
Rice ct
Forestry and

Landfil
| Other

Other Energy Energy industry own use and losses 7.8%
\ 14.9% |Coal mining 3.2%
* ° Oil and gas extraction, refining and

processing 3.9%

7 N,0 5.0%
g

Other direct F- 2.0%
(ZX: NAVIGANT Consulting, ASN Bank = 11A]) emissions 0.6% gases 6 pp)
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Global GHG emissions by sector
49.4bn ton CO2 eq (“16)

Korea's GHG emissions by sector
727m ton CO2 eq ("18)

Agriculture,
, Forestry &

‘ o~ Land Use

T Stewatg S~ 184%

’ Industrial
\_ process
\_7.8%

Energy 86.9%
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The Grand Energy Transition
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B Agriculture B Electricity
- ]
O Building FADAC
O LULUCF
B Transportation
@ Industry
Curpol NZ2050 NZ2050 Nuc NZ2050_NoCCS NZ2050_NoCCS_Nuc
800 800 800 800
700 700 700 700
600 600 600 600
500 500 500 500
400 400 400 400
300 300 300 300
200 200 200 200
100 i i 100 i 100 i 100
nogg ° U ° ujn : ° ag o ufsfuls
o 1 lH OB EEEE IH L L e )
-100 -100 -100 -100
-200 -200 -200 -200
UV O o w,m o unm o n O VO n O n O nn O n O VI O o n O v O n O WO WO WwmoO wmwo uwumoO o wmowo wm n o
SERSRS8S88¢8 SERSSR8888 SE8SSs8888 g§a8s888c88 825888348
Source: Kim, McJeon, Jung, Lee, Bergero, Eom, 2022, “Integrated Assessment Modeling of Korea’s 2050 Carbon Neutrality Technology Pathways,” 25

Energy and Climate Change https:

www.sciencedirect.com/science/article

ii/S2666278722000058
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= o FHI|RE 2050 EAFES 22 2030 NDC
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CurPol NZ2050 NZ2050_Nuc NZ2050_NoCCS NZ2050_NoCCS_Nuc
1400 1400 1400 1400 1400

1200 1200 1200 1200 1200 I

1000 1000 1000 1000 I 1000 I
800 800 I I I 800 I 800 I I I 800 I
| 600

600 _-.l
|I

TWh

600 600 600

- -.
400 II I | 400 400
200 I l 200 200 200 Source: Kim, McJeon, Jung, Lee, Bergero, Eom,
2022, “Integrated Assessment Modeling of
I 1 l Korea’s 2050 Carbon Neutrality Technology
0 0 h o Oonmo®boOno 0 0 Pathways,” Energy and Climate Change
o wouw;n 1O Wwowmowowmao o v owowuono N oOwWwowWwowWmono : ; : :
o3 o & oNom N 3o N Nom 1 SggSo@mmIg I oS o N Nom M N O NN mom i https://www.sciencedirect.com/science/article
§5E58888¢¢8 §222222N§2 RRERRRERRRR §RERSRRREE 8558538383238

pii/S2666278722000058

| Qil Qil cCs M Gas Gas CCS W CHP

26

W Coal Coal CCS M Nuclear M Biomass Biomass CCS
M Geothermal MW Hydro Hydrogen Solar B Wind
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Kazakhstan

ﬁa’slanﬁnn_ Massa(’husetls V'lr%‘nia & "
M Finland carbon tax (1990 ) M Japan carbon tax (2012 ) M Ontario CaT (2017 - 2018) . | | i <7
2 25% — M Poland carbon tax (1990 ) W Australia CPM (2012-2014) M Alberta carbon tax (2017 ) ’ S
o Norway carbon tax (1931 ) W Québec CaT (2013 3) Chile carbon tax (2017 3) ‘.sm ',3: J
a Sweden carbon tax (1991 ) Kazakhstan ETS (2013 ) M Colombia carbon tax (2017 )
E Denmark carbon tax (1992 %) UK carbon price floor (2013 ) W Massachusetts ETS (2018 ) o d\ . . | Rs;uhlir of e
w W Slovenia carbon tax (1996 ) Shenzhen pilot ETS (2013 ) B Argentina carbon tax (2018 ) L Ukraine =) bl
(L] M Estonia carbon tax (2000 ) M shanghai pilot ETS (2013 ) Canada federal OBPS (2019 ) ,61 T - W AT hgﬁ‘
5 M Latvia carbon tax (2004 ) M Beijing pilot ETS (2013 ) M singapore carbon tax (2019 ) :
= W EUETS (2005 3) M Guangdong pilot ETS (2013 3) W Nova Scotia CaT (2019 ) i
[} M Alberta TIER (2007 ) M Tianjin pilot ETS (2013 ) I saskatchewan OBPS (2019 ) i
€ 0% — W Switzerland ETS (2008 3) M France carbon tax (2014 ) Newfoundland and Labrador carbon tax (2019 ) §
5 M New Zealand ETS (2008 -2 W Mexico carbion tax (2014 ) W Newfoundland and Labrador PSS (2019 ) i
= M Switzerland carbon tax (2008 -») Spain carbon tax (2014 3 M Canada federal fuel charge (2019 ) :
E Liechtenstein carbon tax (2008 =) Hubei pilot ETS (2014 ) W Prince Edward Island carbon tax (2019 ) H
%’n BC carbon tax (2008 ) Chongging pilot ETS (2014 3) W South Africa carbon tax (2019 ) £
— W RGGI(2009 3} M Korea ETS (2015 ) Northwest Territories carbon tax (2019 ) i SR,
© M iceland carbon tax (2010 ) M Portugal carbon tax (2015 %) M Mexico pilot ETS (2020 ) :
e M Tokyo CaT (2010 ) M BC GGIRCA (2016 ) W virginia ETS (2020 ) .
s M Ireland carbon tax (2010 ) I Australia ERF Safeguard Mechanism New Brunswick carbon tax (2020 )
w I Ukraine carbon tax (2011 ) (2016 ) Germany ETS (2021 )
15% — Saitama ETS (2011 ) M Fujian pilot ETS (2016 ) China national ETS (2021 )
M california CaT (2012 ) I Washington CAR (2017 %)

w
~

0% —

I TN EE I

I N EN O mEew g
I TEEE EE ) FhEw B
I TEEN EE ) Iew

46
41 =
38 I I
32
24 I I I I I
21 I I Mexico
9 10 15 16 19 I B A.a
5% — Number of --ll EEEREER
implemented initiatives ‘
|
Califgrnia Colombia Ar;gen%\a China* Australia
|4 - A WfSrAa ™2
;2 4 5 6 7 8
0% O ETS 1ted or scheduled for implementation [ Industry (.3 Buildings b All fossil fuels (tax only)
o T T T T T T T T T N N A N TR N N B | @ cCarbon tax ted or for imp ¥ power T Waste Al solid fossil fuels
s No g e e N o o s No v g e N o oo o Wmw e N @ o ) ETS and carbon tax implemented or scheduled B Transport M Forestry & Liquid fossil fuels
9 o N A DA O S S8 S S S8 S S8 s5558s5s5s5s553y % Estimated coverage - Aviation o agriculture @ Shipping
[ Q) =) S o
FEIFITETIIFIITEITTRTTRRIERA8RFS

Source: State and Trends of Carbon Pricing 2021 (World Bank Group)
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LANDSCAPE OF CLIMATE FINANCE IN 2019/2020

Global climate finance flows along their life cycle in 2019 and 2020. Values are average of two years’ data, in USD billions.

SOURCES AND INTERMEDIARIES

Which type of organizations are sources or
intermediaries of capital for climate finance?

Government Budgets $38

National DFls
$120

Commercial Fls

Households &
Individuals $55

Corporation $123

INSTRUMENTS

What mix of financial
instruments are used?

Grant $36

Low-cost
Project Debt $47

Project-level
market rate
debt $232

Project-level
equity $51

Unknown $5

Debt $105

Balance Sheet
Financing
$260

Equity $155

PUBLIC PRIVATE puLic FINANCIAL JlPRIVATE FiNANciAL JETNE 2
MONEY MONEY INTERMEDIARIES | INTERMEDIARIES WYVoiday{INTy())

BN USD
6325
AVERAGE

USES

What types of
activities are financed?

Adaptation
$46

Multiple
Objectives $15

N
Mitigation ‘

$571
) Y /’

CLIMATE
POLICY
INITIATIVE

< ]: Global Landscape of Climate Finance 2021
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What is the
finance used for?

Water & Waste $22
Infra. & Industry $36

Others &
Cross-sectoral $50

Land Use $14

T2mlN

Transport $175 ‘
\

S

-

Energy ‘
Systems $334
\
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Global climate finance flows along their life cycle in 2019 and 2020. Values are average of two years’ data, in USD billions. AVERAGE r!?l[rll(;él\&

SOURCES AND INTERMEDIARIES INSTRUMENTS USES SECTORS
Which type of organizations are sources or What mix of financial What types of What is the
intermediaries of capital for climate finance? instruments are used? activities are financed? finance used for?

e e Grant $36 Adaptation Water & Waste $22
- ; $46
Low-cost Infra. & Industry $36
National DFls Project Debt $47
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We are accelerating NET ZERO NUMBERS

change towards zero
carbon grids at scale CLIMATE GROUP ‘ INCDP

RE100 is the global corporate renewable energy Countries Regio ns

initiative bringing tegether hundreds of large and

ambitious businesses committed to 100% Members
renewable electricity. +

BP's statement on reaching net zero by Microsoft will be carbon negative by 2030
2050 - what it says and what it means

Jonathan Watts breaks down the oil company’s statements on its
plans to cut carbon emissions in the coming decades

Cities Companies

The Climate 234 697

Jonathan Watts l d
. ; [ X Remove ¢ P e ge
Wed 12 Feb 2020 15.39 GMT Carbon negative historical ca
e by 2930 CUEERE  Amazon is committed to building a : )
tainable busi F Out of 198 countries, 713 regions, 1,177 cities
. sustainable business T1or our .
Apple commits to be 100 and 2,000 companies.

customers and the planet. In 2019,
Amazon co-founded The Climate

Pledge—a commitment to be net- ’\ N E T Z E R O BETA
zero carbon across our business by @

percent carbon neutral for its
supply chain and products
by 2030

2040, 10 years ahead of the Paris T R AC K E R

Agreement.

Already carbon neutral today for corporate emissions worldwide,
the company plans to bring its entire carbon footprint to net zero

Microsoft President Brad Smith, Chief Financial Officer Amy Hood and CEO Satya Nadella preparing to announce Microsoft’s
20 years sooner than IPCC targets plan to be carbon negative by 2030. (Jan. 15, 2020/Photo by Brian Smale)
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el 24%tA =T 48 M3 Scope 1,2,3 HIE

Scope 2
INDIRECT

. Scope 3

“ INDIRECT

Q00

Scope 1
DIRECT

Scope 3
INDIRECT

I

purchased
goods and . trans| i -
% portation
services L ﬂ E' jin | and distribution
purchased electricity, steam, aull :
d: heating & cooling for own use H nm | investments
leased assets e 6‘
® @
" facilities ﬂ
capital . !%
goods e franchises
e employee processing of &2 .n
fueland X commuting sold products g% .
energy related F‘Q ( S | mi -i
activities -ﬂ- =— pisiness =
=== - travel conr:p?ny sk oid leased assets
transportation WD products 5
and distribution waste end-of-life
generated in treatment of
operations sold products
Upstream activities Reporting company Downstream activities

World Resources Institute (2011)
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*There is potential for overlap where domestic mechanisms rely on credits initially issued by other existing mechanisms.
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TASK FORCE on

CLIMATE-RELATED '“
FINANCIAL CDP
DISCLOSURES

DISCLOSURE INSIGHT ACTION

K-ESG
> PC F Partne shpf r ; }/ Ftol=2tel v1.0
C'arbo A u g / &
Finan Is N
/ A M\\\_

An industry-led partnership to facilitate transparency and
accountability of the financial industry to the Paris Agreement

HARNES

THE WALL STREET JOURNAL.

English Edition ¥ Print Edition | Video = Podcasts | Latest Headlines

Home World U.S. Polics Economy Business Tech Markets Opinion Books &Ars Real Estate Life & Work Style Sports ~ Searh Q
CFO JOURNAL

Finance Teams Gear Up for Potential New SEC Climate Disclosure Rules

CFOs have been recruiting ESG specialists and testing new technology ahead of potential rules on climate-risk and emissions disclosures
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Cleantech 2.0: Will it be better this time?

Cleantech 1.0

expectations

On the At the Sliding Into
‘ Rise Peak the Trough
Activity beyond
Supplier early adopters
proliferation
Negative press begins
Mass media

hype begins
Early adopters

Supplier consolidation
and failures

What happened?

1 . i {
- Al Gore's film . :‘c‘:::c:\lrd
- Obama’s ARRA ;I:::z;f;‘.'::::ﬂ o venture capital
- C h | nese so | ar lots of customization funding
needed

- Disappointmengt

Less than 5 percent of
the potential audience

S2W|OT EZE AMMA 2022

—

Global ICT Standa‘réis Conference 2022 %
_, 1Sl

> — * ¥

Cleantech 2.0 ?

Climbing Entering
the Slope the Plateau
High-growth adoption
phase starts: 20% to 30% . . .
of the potential Different this time?
audience has adopted
thio tnoueslon - Increased urgency
Methodologies and best - Paris Agreement
practices developing —

National climate policy
Electrification
- Lead by Global 1,000

Startup companies hes sdonted I Third-generation products, )
first round of venture b 5 out of the box, product - ESG investments
capital funding suites
Second-generation
products, some services
Technology Peak of Inflated Trough of Plateau of
Trigger Expectations  Disillusionment Slope of Enlightenment  pyoqyctivity
>

Source: https://nicolas-sauvage.medium.com/cleantech-2-0-why-will-it-be-

better-this-time-1657e8c2edad time
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Today's Power Market

Centralised  Predictable  Vertically integrated ~ One way

Generation

X

Transmission

T

Distribution

N

End customers

Source: Deloitte

X&oHs Y B

Tomorrow'’s Power Market

Distributed Intermittent

Mobility Intermittent
infrastructure generation

Generation
£ es
= =
ot
Self healing Networks

Electric mobility @
A

Distributed
generation
Demand-side
management
((( (((]))) ))> — (( ))
Home automation (¢ Tj
W,
Connected
devices

s 25

Smart cooling
& heating

Communication
infrastructure

Horizontally-networked

SEN|CT EE AMBA 2022
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Bi-directional

™S o;

Wind  Photovoltaic

(PV)

X

Transmission

Energy
storage

Power, gas,

heat, water
infrastructure

T

Distribution

(P

Advanced
metering
infrastructure (AMI)
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“Climate Moonshot" to save our warming planet?

Companies supporting global decarbonisation outperform

Indices, rebased

4 Breakthrough
+4+'+ Energy

== EIP Climate Tech Index == Nasdaq

Leading cleantech fund backed by
prominent private investors

= % MARKETS BUSINESS INVESTING TECH POLITICS CNBC TV  WATCH

ESG IMPACT

Bill Gates says climate tech will
produce 8 to 10 Teslas, a Google, an
Amazon and a Microsoft

2019 2020 2021

Source: Energy Impact Partners
©FT

Blackrock CEO Larry Fink: The next
1,000 billion-dollar start-ups will be in
climate tech

Climate Capital Batteries + Add to myFT

TPG $5.4bn climate fund backs long_ The next 1,000 unicorns “won't be a search engine or

c media company, they will be businesses developing
duratlon battel’y Stal‘t'up green hydrogen, green agriculture, green steel and
green cement,” says Larry Fink Chairman and CEO of
BlackRock at the #MGISummit.

Form Energy’s technology will help grids manage fluctuating amounts
of wind and sun

Larry Fink, chairman and CEO of BlackRock.
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