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“Climate change is spawning a host of long-term and
short-term effects that affect businesses broadly and
fundamentally. The World Economic Forum ranks
climate risks among the top five business risks,
saying “climate change is striking harder and more
rapidly than many expected.”



Global Warming Wake-up Call No.1

Researchers drill the highest ice core ever recovered at 27,000 feet
elevation with the summit of Mount Everest in the background.
(Image credit: Dirk Collins, National Geographic)

The summit of Mt Everest in May 2019 with
noticeably less snow, where climbers queued for
hours (& Image: AFP/Getty Images)

Mount Everest covered in heavy snow, taken in May
1921 on an expedition ( 21 Image: Royal Geographical
Society via Getty Images)



Global Warming Wake-up Call No. 2: Melting of World Second Largest
Ice Sheet in Greenland

&@‘3 United | UN News
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Climate change: For 25th year in a row,
Greenland ice sheet shrinks

Climate change: Greenland’s biggest
ice shelf breaking up as

E <l : temperatures soar

‘ " ' ; P e L o : Ben Webster, Environment Editor

© WMO/Karolin Eichier | The polar bear's natural habitat is disappearing as ice c Monday September 142020, 5.00pm, The Times
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The Greenland Glacier Story and My Personal 5-days Sea
Journey in Greenland starting 218 July 2022 - incidentally
the highest melting day in Greenland this year

18 July 22:40

10
Melt Days o

Melt Anomaly §-25
(Days) H.30

NSIDC / Thomas Mote, University of Georgia
NSIDC / Thomas Mote, University of Georgia

July 18

o l Greenland Surface Melt Extent
nge

Naticnal Srew and lce Data Center, University of Colorado Boulder

Figure 1. The top left map shows cumulative melt days on the
Greenland Ice Sheet for the spring 2022 melt season. The top
right map shows the difference from the 1981 to 2010 average
melt days for the same period. The bottom graph illustrates daily
melt area for Greenland from May 25 through August 6, 2022,
with daily melt area for the preceding three years. The grey lines
and bands depict the average daily melt area for 1981 to 2010, the

inter-quartile range, and the interdecile range.

Credit: National Snow and Ice Data Center/T. Mote, University of
Georgia

High-resolution image




The Greenland Glacier Story

The Breaking of Ice from Greenland Ice Sheet (the Second

Largest in the World) _

* “showing signs the Vicious Cycle of Ice Melting: more
cracks, more ice breaks, less support to the glacier
edges, more ice breaks etc;

* More ice melting, less reflection, more heat absorbed by
the sea, more ice melting etc

—




The Greenland Glacier Story
Real Example of Climate Change Effect
llulissat Glacier: The Fastest Glacier in the World !

16 July 19:50 d W July, 05:5] . i 18 July 10:12

* |lceberg Mountains come and go in one or two days — Vicious Cycle of Ice
Melting !

* The earlier the melting, the darker the gracier, more heat absorbed, more ice
melts etc

* Faster movement of icebergs stirs up the ocean, ice melts faster



Huge Iceberg Mountain
FIoatlng and Moving in the Sea
Evidence of Considerable
Breaking and Melting of

Icesheet _—
* Ifthe Greenland sheet fully 3 -

melts, sea level in the world

would rise by about 7.4

metres, affecting the whole R

world .

llulissat Icefjord: World Heritage Site



The Greenland Story — Real
Example of Climate Change
Effect: Greenland Ice Sheet
Melting Alone to Cause Sea
Level to Rise !
Predicted sea level rise already
exceeds recent predictions

Number of
Melt Days

NSIDC / Thomas Mote, University of Georgia

Greenland ice sheet climate disequilibrium and
committed sea-level rise

Jason E. Box @™, Alun Hubbard?3, David B. Bahr?, William T. Colgan®, Xavier Fettweis ©°,
Kenneth D. Mankoff', Adrien Wehrlé®, Brice Noél©7, Michiel R. van den Broeke ©7, Bert Wouters ©78,
Anders A. Bjork® and Robert S. Fausto ®’

Ice loss from the Greenland ice sheet is one of the largest sources of contemporary sea-level rise (SLR). While process-based
models place timescales on Greenland's deglaciation, their confidence is obscured by model shortcomings including impre-
cise atmospheric and oceanic couplings. Here, we present a complementary approach resolving ice sheet disequilibrium
with climate constrained by satellite-derived bare-ice extent, tidewater sector ice flow discharge and surface mass balance
data. We find that Greenland ice imbalance with the recent (2000-2019) climate commits at least 274 + 68 mm SLR from
59 + 15 x 10°km? ice retreat, equivalent to 3.3 + 0.9% volume loss, regardless of twenty-first-century climate pathways. This
is a result of increasing mass turnover from precipitation, ice flow discharge and meltwater run-off. The high-melt year of 2012
applied in perpetuity yields an ice loss commitment of 782 + 135mm SLR, serving as an ominous prognosis for Greenland's
trajectory through a twenty-first century of warming.

Greenland ice loss will raise sea

levels by nearly one foot by 2100,
study shows
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Journal Nature \ge show that 3.3%
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Dilemma: Development Aspirations of Indigenous People in
Greenland and Anarctic Versus Minimisation of Climate Change
Impacts to the World. How to strike a balance and channel
necessary funds to meet the needs of indigenous people ?

20 July 15:44 D @

20 July 12:34




Th e | m pl |Catlo n S Human activities affect all the major climate system components, with
some responding over decades and others over centuries
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Figure SPM.8 | Selected indicators of global climate change under the five illustrative scenarios used in this Report

The projections for each of the five scenarios are shown in colour. Shades represent uncertainty ranges — more detail is provided for each panel below. The black
curves represent the historical simulations (panels a, b, ¢) or the observations (panel d). Historical values are included in all graphs to provide context for the
projected future changes.
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Realities
and
Scenarios

of Global
Warming

Atmospheric CO, concentration (ppm)
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Atmospheric CO, concentration and gIobaI surface temperature change
during the last 60 million years and projections for the next 300 years ~ gsps.g5
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Realities and Scenarios of Sea Level Rise
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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,)
e

SSP5-8.5
The near-linear relationship
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Economist’S Article on Climate Change: How much can financiers do about climate change ?

==
Who ShOUId be afrald 22/06/2020 Hotting up — How much can financiers do about climate change?| Briefing | The Economist
Risk of climate change by sector, %
2018 or latest, log scale
Physical risk* i
Real estate - X
© Utilities ‘ 8 :
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0.25 Hotting up
oI . How much can financiers do about climate change?
0_61 0t1 1' 1'0 The role that green investing can play must not be misunderstood or overstated
Regulatory riskt Briefing
Jun 20th 2020 edition

*Schroders’ estimate of potential change to enterprise value

TCarbon price of $75 on direct emissions, as % of market cap Jun 20th 2020
Sources: Schroders; Bloomberg; The Economist
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Global Drivers of Sustainable Finance

17 United
National
Development
Goals
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Global Governance
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Linkages between climate,

United Nation Environment Programme’s and 1SO 32210 Definition and green and sustainable finance
Clarifications on Sustainable, Green and Climate Finance

ISO/TC 322 Scope

“Standardization in the field of sustainable
finance to integrate sustainability
considerations including environmental,
social and governance practices in the
financing of economic activities”

Sustainable
Development

0 “ o S

Socioenvironmental

- Sustainable finance includes environmental, social, governance
and economic aspects.

« Green finance includes climate finance but excludes social and
economic aspects.

- Climate finance is a subset of environmental (green) finance.



Climate Finance in Paris Agreement

Article 2

’, This Agreement, in enhancing the implementation of the Convention,
including its objective, aims to strengthen the global response to the threat of

climate change, in the context of sustainable development and efforts to eradicate
poverty, including by:

(a) Holding the increase in the global average temperature to well be
2°C above pre-industrial levels and pursuing efforts to limit the temperature
increase to 1.5°C above pre-industrial levels, recognizing that this would
ignificantly reduce the risks and impacts of climate change;

(b) Increasing the ability to adapt to the adverse impacts of climate
change and foster climate resilience and low greenhouse gas emissions
development, in a manner that does not threaten food production; and

(c) Making finance flows consistent with a pathway towards low
reenhouse gas emissions and climate-resilient development.

$ This Agreement will be implemented to reflect equity and the principle of
common but differentiated responsibilities and respective capabilities, in the light
of different national circumstances.

[
a
-
=
.ogo
(o]
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A

Global Governance

Why the Paris Agreement is a model for
21st century global governance

Nations Unies
Conference sur les Changements Climatiques 2015

Paris, France

$100 BIEEION




Not So Encouraging Progress Since Paris Agreement; Need a lot more funds and
a lot more urgent actions |

Figure ES.3 Global GHG emissions under different scenarios and the emissions gap in 2030 (median estimate and tenth

current national plans fa“ to ninetieth percentile range)
short of what is required
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limiting global temperature with 1.5°C:
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renewable energy-based economy.

a 66% chance by 2100 and (range: 26-34)
30 minimum 33% chance over
the course of the century

Reduction in global greenhouse gas emissions 20
‘needed by 2030, from 2010 levels, to keep I I |
warming to no more than 1.5 degrees Celsius 2015 2020 2025 2030




Towards a carbon-neutral community; but channelling
of adequate fund is a pre-requisite

Key mitigation strategies Pathway
1. Integrated spatial planning

& S'ﬂgmw Mo
Reduce demand conservation, and lifestyle changes

A ; - AN : —~ -
\ PR N =l S 2""_'lv/:~'»' "f":"i’, L".'/- ll;-". LA ".f TSN )J\'/~‘\ :.‘—I
-i TOr A 1 HIUUST ) 1
\ : Vi v "N 2y )

4, Decarbonize electricity

Switch supply
Net-zero carbon
cities

Enhance carbon uptake 7. Enhance carbon ptake and



The Important Role of Climate Finance to

Channel Investment to Low Greenhouse Gas
Emission and Climate-resilient development

Source of capital

Carbon taxes
and auction of
allowances

General tax
revenue

CDM levy

Funds from
capital markets

Corporate
cash flow

Household
income

Manager of capital

National,
bilateral and
multilateral
financial
institutions

Commercial
financial
institutions

Corporate
actors and
institutional
investors
(private and
public)

Households

Project debt
(market based/
concessional)

Project level
equity

Balance sheet

financing

Credit
enhancement/
Risk
management
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Figure 4.4 | Change in annual investment flows from the average baseline level over the next two decades (2010 to 2029) for mitigation scenarios that stabilize concentrations
(without overshoot) within the range of approximately 430 to 530 ppm CO,-eq by 2100. Total electricity generation (leftmost column) is the sum of renewable and nuclear energy,
power plants with CCS, and fossil-fuel power plants without CCS. The vertical bars indicate the range between the minimum and maximum estimate; the horizontal bar indicates

Figure 4.5 | Overview of climate finance flows. Note: Capital should be understood to include all relevant financial flows. The size of the boxes is not related to the magnitude of the median. The numbers in the bottom row show the total number of studies in the literature used in the assessment. Individual technologies shown are found to be used in dif-

the financial flow. (WGlII Figure TS.40}

ferent model scenarios in either a complementary or a synergistic way, depending largely on technology-specific assumptions and the timing and ambition level of the phase-in of
global climate policies. {WGlII Figure SPM.9}

Unsettled issues and uncertainties Source: IPCC
* Nuclear?

* Natural gas (still fossil fuel) as a transition ?

* Brown, grey and green hydrogen

Technical and economic viability of large scale arbon capture and storage



Sustainable Cities and Climate Finance Needs
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Estimated demand for and supply of climate finance at the city level
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CLIMATE FINANCE AND
SUSTAINABLE CITIES

CITIES ARE AT CENTRAL STAGE IN CLIMATE CHANGE DEBATE
DEMAND

AN
AWM

USS$93 TRILLION
of low-emission infrastructure
over the next 15 years

70%
of this investment is likely to
be located/serve urban areas

$2.5 TRILLION TO $3 TRILLION
Infrastructure spending per year
Half of the amount needed
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Green Finance Task Force of Hong Kong Institution of Engineers “Green Finance:

Professional Report on Green Finance in Hong Kong, April 2017 represents a shift in the
global economy’s
transition to sustainability

s A T * Why environmental engineers: green finance and green industry
go hand in hand; mission to pursue environmental sustainability
through holistic and synergistic approach; well placed because of
multi-disciplinary strengths, expertise and experiences on
classifying and management green projects and project finance,
| | C Y, et * Aspire to show environmental leadership, nurture expertise, and

through the financing of
public and private green
investments and policies
that support sustainable
development.”

..... build capacity

Green Finance Task Force Members Examples of Recommendations in HKIE | Green Finance Development in Hong

Green Finance Taskforce Report April Kong during 2017-2022

Ir Elvis AU, Chairman, HKIE - Environmental Division (2016-17) 2017

R Need specific policy reform on green Government’s green finance policy and

O finance green bond grant etc

e — Clear policy signals and enabling Government green bond and strategic

F N ————— framework plan

R Banks to enhance their green finance Banks and financial institutions taking

R instruments an active role in enabling green finance
Capacity building needs of green Various institutions issuing guidelines

I Dr Alex GBAGUIDI, Committce Member, HKIE-Environmental Division flnance profess|0na|s and pr0V|d|ng tralnlng courses

Promote social benefits of green finance Government’s retail green bond to
enable citizens to participate
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Hong Kong'’s Journey on Green and Sustainable Finance R

FLIR AR F0 S O 5 R R
d more sustai

To support a greener an

tainable future

Landmark trip by a
delegation of
FSTB/EPD/SFC/HKMA
to Shenzhen to discuss
green finance in mid

The Hong Kong Monetary Authority (HKMA) and the Securities and Futures Commission
(SFC) co-hosted a press conference today (17 December) on the launching of Strategic Plan
by the Green and Sustainable Finance Cross-Agency Steering Group. The press conference
was co-hosted by Mr Eddie Yue, Chief Executive of the HKMA (second from left) and Mr
Ashley Alder, Chief Executive Officer of the SFC (second from right); and was joined by Mr
Daryl Ho, Executive Director (Banking Policy) of the HKMA (first from left) and Ms Julia
Leung, Deputy Chief Executive Officer and Executive Director, Intermediaries of the SFC (first

2017

Hong Kong as a
Regional Green Finance Hub

from right).
2017-2022 nefums g
. - Issuance of First
e 201,7 Felliey Government Green :
Address’s Bond V¢ o
Commitment on ALkt F A Bonl s Pature
April 2017 Making Hong Kong a - Green Bond Grant
- , . Green Finance Scheme
HKIE’s Green Finance Centre )
Task Force Report - Setting up C.ross-
. Agency Steering
2016 Group
FSDC’s Report on Mg - Issuance of retail
Green Finance green bond

THE NEW CARBON
Gréan Bond Framework - Launch of Core MARKETPLACE
Hong Kong Special Administrative Region Cl i m ate _ Vol u nta r
D i , y FROM HKEX

P i D o he o ou tttin car b on tra d in g
platform

Engineers (

Agreement with
Climate Finance &
2016 G20 Summit
with Green Finance
Focus B i

April 2017

Connecting capital with

climate opportunities

for a sustainable future




Government Policies on Climate Change and Green/Sustainable Finance

“Explore the feasibility
of the Government
issuing a green bond
to promote the
development of green
finance and to
demonstrate the

Government’s
commitment to
promote sustainable
economic
development. “(pg 18)

Chief Executive
Policy Address
Policy Agenda
2017

“To demonstrate the
Government’s
commitment to
promoting green finance, |
propose to launch a green
bond issuance programme
with a borrowing ceiling
of $100 billion. The sums
borrowed will be credited
to the Capital Works
Reserve Fund to provide
funding for green public
works projects of the
Government. The
measure will encourage
more issuers to arrange
financing for their green
projects through our
capital markets. “

Financial
Secretary
Budget Speech
2018-19

PRC to promote
comprehensive
green

transformation
...and endeavor to

have carbon
dioxide peak
before 2030 and
achieve carbon
neutrality before
2060

PRC QOutline of
14th 5-years
Plan

Four decarbonisation
strategies

I FER) o o

Net-zero Energy Saving and
Electricity Generation  Green Buildings

K
Hong Kong SAR ;
will strive to A O o Eaﬁﬁﬂ

Waste Reduction

Green Transport

achieve carbon
neutrality before

2050
Government
Policy Blueprint
Chief Executive on Climate
Policy Address Change Action
2020 Hong Kong's Roadmap to C arbon Neutr: ality Plan 2050
—

Ockber 2021

Hong Kong’s

CLIMATE
ACTION
~PLAND

Yoee



Hong Kong’s Government Green Bond Issuances

Government Green Bond Issuances

Milestone

March 2019 May 2019

November 2021 February 2022 May 2022

Institutional:

Retail:

(~USS 2.6 billion)

Geographical Locations of
the Projects Financed

g &

Waste Management and
Resource Recovery

i fh ﬂ

e P Qrma



Mass
balance

Energy
balance

Essentials of A Pragmatic Framework for Climate Change and Sustainable Finance Management

What-If Dimension

Realities Scenarios

Climate Change

and Impact

Based on over 30 years of experiences

Temporal Dimension

RISK and HAZARD

Spatial Dimension

Damage to be avoided, (L:gfbcoyrfle
reduced or managed Fosnlin
Technologies, assets,
projects and products to
be phased out or banned
Life cycle
4===) environmental
footprint

Technologies, projects,
products and green
investments to be brought in

Sustainable Finance



TFCD’s Climate Related Financial Disclosures and IPCC’s Climate Change Cause-Effects
IPCC’s Climate Change Casual Relationships Framework
Risk and Hazard Management: Need for st
Proactive and Upfront Screening and Scoping of X o)
Scenarios, Impacts, Linkages, Risks and 2
Opportunities

Non-CO,

Greenhouse

Figure 1
Climate-Related Risks, Opportunities, and Financial Impact
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Transmission channels

Climate risks to financial risks

Transition risks Micro
- Policy and regulation Affecting individual businesses and households

+ Technology Businesses Households

devel t
imtad « Property damage and business + Loss of income (from weather
« Consumer preferences

disruption from severe weather disruption and health impacts,

« Stranded assets and new capital labour market frictions)
expenditure due to transition « Property damage (from severe

« Changing demand and costs weather) or restrictions (from

« Legal liability (from failure to low-carbon policies) increasing
mitigate or adapt) costs and affecting valuations Underwriting risk

« Increased insured losses
Physical risks Macro « Increased insurance gap
« Chronic (e.g. Aggregate impacts on the macroeconomy

temperature,
precipitation,
agricultural
productivity, sea
levels)

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

- Capital depreciation and increased investment Operational risk

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

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

« Labour market frictions (from physical and transition risks)

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

« Other impacts on international trade, government revenues, fiscal
space, output, interest rates and exchange rates.

Finandal system contagion

Source:
NGFS

g i ) sept

2022
Climate and economy feedback effects Economy and financial system feedback effects




Climate Change and Sustainable Finance
Threats and Challenges based on International Experiences

Three Major Threats
» Threat of “Greenwashing”

» Threat of Misallocation of Capital to Ineffective and/or Inefficient
Technologies and Projects

» Threat of Information Overload, Misinformation and Digression

Three Major Challenges

» Challenge of Climate Change Scenario and Risk Analysis and
Management

» Challenge of Scope 3 Carbon/Environmental Footprint

» Challenge of Verifying Claims, Monitoring, Tracking and Adaptive
Management



1. What is a green investment (taxonomy issue) ? EU Sustainable Finance
Framework

UNEP’s First Attempt in 2016 on
Taxonomy on Green Investment

climate
change
adaptation

other
climate
change
mitigation
(e.g.
eforestation

Fig.1 Environmental Scope of Green Finance (G20, 2016; UNEP)

| Broad toolbox for compa arket |
| p
¥ — participants and financial intermegiaries
v= . | financial and financial Institutions to provide ( U S e A
- 4 [0 ceveiop sustainadie Investment
,.{\6} Investors with the information necessary to | l\/‘; 9 tons, whie preve L
{ washing

2018: THE FOUNDATIONS OF THE EU SUSTAINABLE FINANCE FRAMEWORK

1. EU TAXONOMY
= (0
Acommon classification of economic |
0 activities substantially contributing
to environmental objectives, using
sclence-based criterla )
+ Taxonomy Regulation: adopted

on 18 June 2020

2. DISCLOSURES 3. TOOLS

Comprehensive disclosure reqime for both non- - U AR

make sustainable Investment cholces

+ Sustainable Finance Disclosure Regulation (SFOR) + EU Climate Benchmarks Regulation applies
applies since March 2021 since April 2020

+ Corporate Sustainibility Reporting Directive (CSRD)

+ Standard for European green bonds (EuGB),
proposed by the Commission in April 2021

proposed by the Commission today
« Sustainability preferences: adopted by the
Commission in April 2021




What is a Green investment ?
EU Taxonomy on Sustainable Finance

Climate change mitigation

protection and restoration of

Climate change adaptation

sustainable and protection of
water and marine resources;

Substantially Do no Comply with

transition to a circular economy

contribute significant harm minimum

to at least one of the six + to any of the other five » | safeguards
environmental objectives environmental objectives

as defined in as defined in the proposed B8 | | pollution prevention and control;
the Regulation Regulation 4

biodiversity and ecosystems.

EU Taxonomy objectives China Green Bond Endorsed Project
(currently finalised) —  _g— Catalogue

U n Sett I ed | SSS u es l\:\ Climate change mitigation Objectives:

e Environmental improvement
= ®"Addressing climate change

® FOSSll gaS e More efficient resource utilization

* Nuclea

| Etirtidond

* X 5
TECHNICAL
REPORT -~

K

r

*

Climate change adaptation

Common
Ground
Taxonomy
1st draft

Catalogue:
4 |evels of sector/sub-sector detail
+ description of eligible activities

Substantially Do no Comply with

contribute significant harm minimum
stone of the six = I 1o any of the other five safeguards

tal objectives environmental objectives

as defined in fas defined in the proposed
the Regulation Regulation

Wherever
possible

————— -



Applying the taxonomy, is gasification technology a green or

grey investment ?

Credit: Enerkem

Enerkem's plant in Edmonton, Alberta, makes ethanol from
municipal waste.

This gasification plant is in
operation

Trash to treasure

More than a dozen gasification projects seek to turn waste into
energy, fuels, and chemicals.

COMPANY PROJECTLOCATION ~ COMPLETION DATE OUTPUT FEEDSTOCK
Aries Clean Energy Lebanon, Tennessee E 2016 § Electricity and biochar : Sludge and woody biomass
Linden, New Jersey 2020 Electricity and biochar Sludge
Lost Hills, California 2021 Electricity and biochar Agricuitural biomass
Edmonton, Alberta 2017 Ethanol Municipal waste
Minneapolis TBD Ethanol Municipal waste
Tarragona, Spain 80" Methanol Household and industrial waste
China 100 facilities by 2035° | Methanol and/or ethanol Noncompostable, nonrecyclable waste
Rotterdam, Netherlands TBD Methanol Noncompostable, nonrecyclable waste. including plastics
Varennes, Quebec T8D Methanol and/or ethanol
Undisclosed T8D* Fuel oil. gasoline. and diesel Woody biomass
Fulcrum BioEnergy McCarran, Nevada 2020 Syntheti for fuel hold garb
Gary, Indiana 2022 Renewable crude, jet fuel, and diesel | Household garbage
Red Rock Biofuels Lakeview, Oregon 2020 Naphtha, jet fuel, and diesel Woody biomass
Sierra Energy Monterey. California 2018 Electricity and diesel Municipal waste
Dunkergue, France 2020° Jet fuel and diesel Woody biomass
Velocys Immingham, England mid-2020s’ Jet fuel and diesel Household and office waste
Natchez. Mississippi 2024 Jet fuel and gasoline Woody biomass

Sources: Companies. Notes: TBD means to be determined. List is not
comprehensive.a In partnership with Suez. b License deal with Sinobioway
Group. c In partnership with Air Liquide, Nouryon, Shell, and Port of
Rotterdam. d A joint venture between Ensyn and Honeywell UOP. Production
via pyrolysis. e In partnership with Avril, Axens, the French Alternative
Energies and Atomic Energy Commission (CEA), IFP Energies nouvelles, and
Thyssenkrupp Industrial Solutions. f In partnership with British Airways and
Shell.

High costs and technology challenges have doomed six
gasification projects since 2011.

: . YEAR
COMPANY ' PROJECT LOCATION | CANCELED ! GOAL
Air Products and Chemicals Teesside, England 2016 Energy from municipal waste
Choren Industrietechnik Freiberg, Germany 20m Electricity and diesel from woody
biomass
Goteborg Energi Géteborg, Sweden 2018 Synthetic natural gas from woody
biomass
KiOR Columbus, Mississippi i 2014 Gasoline, diesel, and heating oil from
woody biomass
Range Fuels Soperton, Georgia 20m Methanol from woody biomass
Sundrop Fuels Alexandria, Louisiana 2017 Gasoline from woody biomass and
: H natural gas

Sources: Companies, C&EN research

Members of the delegation received a briefing on
the operation of APP's pilot plasma gasification plant

Government and Legislative Council Joint
Visit to UK waste to energy facilities in 2014
including gasification technologies

Air Products Tees Valley Site — December 2013

- FmTRis
Plasma gasification furnace

_r

-

L
Tees Valley - 2 Renewable
Energy Facility Site

Tees Valley IGF Site

.
™

Aerial view of Air Products' waste-to-energy facilities in Teesside

This gasification project was
cancelled in 2016



Economic

Climate Change 2021
The Physical Science Basis
Summary for Policymakers

2. Scenario Analysis Issue : IPCC Five lllustrative Socio-

B-balanced

economic Pathway Scenarios: What do these
scenarios mean to you ? :

Global
|euolbay

Environmental

o SSP5-8.5
Carbon dioxide (GtCO./yr) ) .
140 * Shared socio economic pathway
SSP5-8.5 d) Global mean sea level change relative to 1900 . . . 4.
,)n & scenario with radiative force 8.5
2 Wm-z
4 High energy consumption lifestyle

120

100

80 SSP3-7.0

L Low-likelihood, high-impact storyline, . .
60 including ice sheet instabili
1 inclucingceshet nsabilty - o High fossil fue{l usage
® ' 55P3-7.0 Low cooperation on funds and
- —— LS technologies
¢ Basically BUSINEES AS USUAL
i v " . 1950 2000 2020 2050 2100

SSP1-1.9
* Shared socio economic pathway
scenario with radiative force 1.9

1LTUDD LTIAQPLET DUA £.D, 4.0, 4.4, LIUdD™DOELUUII DUA 1D.1]

Near term, 2021-2040 Mid-term, 2041-2060 Long term, 2081-2100
) e - -2
Scenario Best estimate (°C) '::;’;gl((fg Best estimate (°C) ‘r/:;}; i’lzfg' Best estimate (°C) '::gé’l((fg \V/Vm | _
ery low energy consumption
SSP1-1.9 15 1.2t01.7 16 1.2t02.0 1.4 1.0t01.8 llfestyle
SSP1-2.6 15 12t01.8 1.7 13t02.2 1.8 13t024 Near zero fOSSil fueI usage
SSP2-4.5 15 1.2t01.8 20 16t025 2.7 21t03.5 . g
Full cooperation on funds and
SSP3-7.0 15 1.2t01.8 2.1 1.7t02.6 3.6 28t04.6 .
technologies
SSP5-8.5 1.6 131019 24 19t03.0 4.4 3.3t05.7
’ ’ ° DRACONIAN/FUNDAMENTAL SHIFT




Ice Sheet Instability: Climate Feedback Processes and Mechanisms

What is climate A +ve feedback self perpetuating and
feedback ? .
accelerating feedback loop

processes that can
either amplify or
dl.mlmsh the. effects of | —
climate forcings. A
feedback that

increases an initial

Ocean waves
absorb more solar
radiation than

warming is called a Nighly refiective

"positive feedback." B \/
A feedback that

reduces an initial Positive Feedback Loop

warming is a
"nega ti ve fEEdbaCk, " Source: Climate Emergency Institute



Transition risks

Low

Network for Greening the Financial System “NO matter hOW We“ We prepa re Our56|vesl
when the imagined future becomes the very
NGFS Scenarios real present, it never fails to surprise.”

,.f_gr-:;ent_ral banks and supervisors
: - Alan AtKisson, Believing Cassandra
STEEP Model of Driving Forces

Social Technology Economic

NGFS scenarios framework

Social/Lifestyle Factors Basic Research Trends Macroeconomic Trends

Demographic Patterns Emerging Technologies Microeconomic Trends
Disorderly Too ||tt|e' too late Health & Education Trends Technology Diffusion Regional/National Variations

Civil Stability & Tensions Financial Capital Trends

Trade Rules/Protectionism

: Environment
Divergent
Net Zero Ecosystem Trends Energy
(1 5°C) Climate/Weather Trends Waste Disposal
DE!ayed Pollution Land Use
o,
256 Recycling
Net Z The Role of Scenarios in the Strategic Scenario Signposts
ELZEro Management Process
2050 -
(1.5°Q) f
-0
L9
-0 -9 N
Current N Tk s [ ® °
Sibg - p
Policies "
\‘
-0
Pathways - ®
Hot house world ooy @
signposts @
Scenario analysis as an aid to open up thinking Scenarlo analysis as an aid to making strategic scenarios @ 0 @ O
and generate different perspectives and options decisions and creating focus

Low Physical risks High



Scenario Analysis for Central Bankers

Scenarios at a glance

Scenarios are characterised by their overall level of physical and transition risk. This is driven
by the level of policy ambition, policy timing, coordination and technology levers.

Physical risk Transition risk
1 L
f L | ]
Category Scenario Policy ambition Policy reaction Technology change Carbon dioxide Regional policy Colour coding indicates
removal - variation* whether the characteristic
makes the scenario more or
Orderly Net Zero 2050 Immediate Medium-high use Medium variation less severe from a macro-
andsimom D - financial risk perspective’
Below 2°C 16C Immediate Moderate change Medium-high use Low variation * Lower risk
‘and smooth. ‘ Moderate risk
 Higher risk
Disorderly Divergent Net Zero
Delayed Transition 16°C elayed
Hot house world Nationally
Determined
Contributions
(NDGs)

Current Policies



Diagram 2-1: Representation of Climate Change Projections in terms of SLR

1.20

Hong Kong’s Recent
Scenario Planning for
Climate Change Induced ———
Flooding

Study of Coastal Hazards under
Climate Change and Extreme

1 . 00 - Weather and Formulation of
Improvement Measures -
Feasibility Study

ngh GHG Executive Summary
0.80 Concentration >
[ Scenario

THE GREATER BAY AREA

Sea Level Rise (m)
[relative to the average of 1986-2005]

.60 F
(based on medium GHG o _
concentration scenario: Is
1 p) 0.20 t Medium GHG
th IS adeq ua te : Concentration
5 i _ ‘ ‘ _ ~Scenario
' 2020 2030 2040 2050 2060 2070 2080 2090
Year
Sea-Level Rise Projections for the Pearl River Delta Reference: The Fifth Assessment Report of the Intergovernmental Panel on Climate Change

Heavy Rain + Storm Surge + Wind Wave + Sea-level Rise

/ KA
Enhanced rainfall rate

Pearl River Delta, China

Areas below water level according to:

CoastalDEM onl e _
. y / I LY 150 S 99 00 0 1 A T i L 25 A
SRTM only rrs 4 BE!
. Both AT SUE RO AR AT More extreme storm surge & wind
0 Storm surge and high waves caused waves due to more intense typhoons
M_.F by tropical cyclones M_.- “

B Current water bodies

Note: X @
CoastalDEM - a high-accuracy digital elevation model ‘ @ ~
=} 4 leve

(DEM) for coastal areas
SRTM - uses radar observations to construct DEM

f &5

-
1

n sea level

Source: Scott A. Kulp and Benjamin A. Strauss, “New elevation data triple estimates of global vulnerability to sea-level rise and coastal flooding,” Nature Communications 10 (2019).

Mitigating Climate Risk Impact to Real Estate Value in the Greater Bay Area 6



Climate Scenario Analysis

* “Reasonable worst-case scenarios should be drawn up from
climate impact data: Local authorities are confronted by a wide
range of climate impact data, which is often expressed as
probabilistic outcomes depending on future carbon emissions
trajectories. This can be bewildering and very hard to

The Climate Crisis communicate to the public. Environment agencies provide
A Guide for Local Authorities on advice on the handling of factors such as climate change (flood
Planning for Climate Change risk) allowances. Local authorities may wish to consider the

development of reasonable worse-case scenarios as a means of
considering local climate impacts based on this data. This can be
a useful way of understanding the need for new policy responses
and engaging communities in a meaningful debate about their
future. In practice this means always acting within the science
set out by government in, for example, the UK Climate
Projections and the latest UK Climate Risk Assessment. It then
means that local planning authorities should consider using
‘credible maximum climate change scenarios such as ‘High++’
when considering particularly vulnerable locations or sensitive
development.” (The Climate Crisis pg 32)




3. Scope 3 Emission Issue: true and full impacts;

not easy, but if there is a will, there is a way !

ISO 14064-1: 2006

Mandatory

Q000000

Scope 2 Scope 1
INDIRECT DIRECT

The % Standard

» Scope 1 - Direct GHG emissions and removals
» Scope 2 - Energy indirect GHG emissions

Scope 3

Scope 3
L e INDIRECT

J INDIRECT

purchased

Corporate Value Chain
(Scope 3) Accounting
and Reporting Standard

——

and distribution

| » Scope 3 - Other indirect GHG emissions

Financed Emissions
The S stndeed A

ISO 14064-1: 2018

goods and
Supplement to the GHG Protocol Corporate services
Accounting and Reporting Standard &
Investment
(__c purchased electricity,
steam, heating & coaling leased assets o ‘
for own use facilities
i capta -1]---1
Iona e Bl
e franchises
ammployas processing of

Mandatory

fuel and commuting
energy relsted

sold products 9
- |

| > Scope 1 = Category 1

activities !H

transportation

business company , 5

products

A B C
Financed Facilitated Insurance-Associated
Emissions Emissions Emissions

Scenario
analysis

High-level
commitment

to act

Measuring

financed Target
. e setting

emissions

Reporting ‘

Climate
action

Source: (PCAF, 2020)

» Scope 2 = Category 2
» Scope 3 = Categories 3, 4,5 and 6

Table [5.3] List of scope 3 categories

Upstream or downstream

Upstream scope 3 emissions

Downstream scope 3 emissions

and distribution waste end-of-life
generated in trestment of
@ operations sold products

Downstream activities

>~

Improve and expand
emissions estimate
over time

Upstream activities

Reporting company

QA B¢

Determine Estimate GHG
relevant scope 3 emissions
categories

Scope 3 category

Figure [1.1] Different data types used for different calculation methods

arrrrrra—)

1. Purchased goods and services
2. Capital goods

3. Fuel-and energy-related activities
(not included in scope 1 or scope 2)

; S L Supplier’
4. Upstream transportation and distribution l :! 'm— -Q 1u:g::;lgsss;:£se
.o
5. Waste generated in operations ., .,. - s
6 B ¢ l Calculation All other upstream emissions h h Noteson
. usiness trave \ ‘rom production roduct

. Method foavprocuetion of poos data used
7. Employee commuting
8. Upstream leased assets Supplier-specific method Supplier-specific data Supplier-specific data b ol

9. Downstream transportation and distribution
Scope 1& 2 data specific to
supplier’s product, all other
upstream emissions either

Supplier-specific data or average
data, or a combination of both

10. Processing of sold products
11. Use of sold products
12. End-of-life treatment of sold products

Supplier-specific data

supplier specific or average

13. Downstream leased assets

gre e s san AL
14. Franchises
15. Investments

Spend-based method Average data Average data All emissions are based on

secondary EEIO data



Whole Life-Cycle Carbon Assessments — London Plan Guidance

Figure 2.1 Life-cycle modules (BS EN 15978)

RASREEEEE ]
WHOLE LIFE CARBON ASSESSMENT INFORMATION

[A1 -A3) (A4 - AS) (B1-87 IC1-Cq) i 0]
London Plan Guidance (A1) (A2} (A3) (A4) [AS) 1) 82) 83 (B4) (85] c1) Ic2) IC3) IC4) E

) g - g 3 % : g : 5 E i Eg E vs

Whole Life-Cycle Carbon Eg § Eg ! gg E} ;5 i e
Assessments g : E g N i
(86] Operational energy use :
[B7] Operational water use i

March 2022 : am::-:wm;mo-m) ,

cradle 1o grave including benefits and loads beyond the system boundary

L )
v




Practical Tip on Managing Risk and Hazard from Personal Experiences over the Past 37 years :
(a) Upfront & Proactive Screening and Scoping of Risk and Hazards and Constant Prioritisation
and Re-prioritization of risks and hazards

(b) Making Hidden Assumptions Explicit for Flexible and Adaptive Management

(c) Plan for reasonable worst cases, have an emergency plan for worst worst case, but ACT
NOW on commonalities and preventive measures

High
Red: Priority 1
Likelihood of . Priz:;m;v 2
Climate Risk, y
Hazard and
Impact
| Constant re-
prioritization
of risk, hazard
How and impact

Low Consequences of Climate Risk, Hazard and Impacts High



Remarks by UN Secretary General on Closing
of UNFCC COP 27 in Egypt

“The world still needs a giant leap on climate ambition”

“The red line we must not cross is the line that takes our planet over the 1.5
degree temperature limit.”

“We can and must win this battle for our lives.”
United Nation Secretary-General

Antonio Guterres
20 November 2022




Concluding Remarks

v Be a proactive and innovative
manager to channel and
manage funds to deal with
climate change

/
. The difference between what we:' do
v'Be a climate change leader and it ve are capaic f din
a n d e n a b I e r fo r O u r most of the world's problems.

sustainable world ! Mahatma Gandhi




Thank you !
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