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Climate Change Performance Index 2022

Rating

. Very High

I Hign .
Medium

. Low

. Very Low

Not included
in assessment

9} Korea m 53 @

In this year’s CCPI, the Republic of Korea (ROK; South
Korea) drops seven spots to 60" and is thus still a very
low performer.

Like in last year's CCPI, Korea receives very low ratings in
the GHG Emissions and Energy Use categories and a low
in Renewable Energy. In Climate Policy, the country plum-
mets 27 ranks and is now rated low. Both the National and
International Climate Policy indicators receive a low rating.

In April 2021, President Moon Jae-in announced an im-
mediate end to state-backed financing of new overseas
coal plants. Environmental NGOs worldwide celebrated
the decision because Korea is the third-largest provider of
public finance for overseas coal. With the Framework Act
on Carbon Neutrality and Green Growth of August 2021,
South Korea set itself the target of at least a 35% GHG
emissions reduction by 2030 (compared to 2018 levels).
Experts note this is incompatible with the global 1.5°C tar-
get. As a market-based mitigation tool, the Korea Emissions
Trading Scheme was launched in January 2015, and it is
currently in its third phase (2021-2025), wherein the annual
allocation is reduced by about 10%. Experts criticise this
tool for being ineffective at reducing domestic GHG emis-
sions in line with Korea's domestic 2030 target.

The country still has not announced a date for coal phase-
out and still has new coal power plants under construction.
Considering this, and the national 2050 net zero target,
experts ask that coal-fired power generation be halted
no later than 2030, followed by a net zero power sector
in 2035. Complicated permit schemes and grid access
challenges currently hinder necessary expansion of renew-
able energy. Despite the government’s efforts, the majority
state-owned utility company KEPCO and its subsidiaries’
protection of legacy assets underlies many of these prob-
lems, preventing faster decarbonisation of Korea's power
sector and enhancement of climate targets.

Rank

20.
24l
22.
238
24.
25.
26.

27.
28.
29.
30.
31
32.
238

Rank Country Score** Categories
change
2 & | Denmark 76.67 | | N ——
-1v | Sweden 74.22 | I S —
2 4 | Norway 73.29 | N N S
-2 v | United Kingdom 73.00 | | I —
-1v | Morocco 71.60 | | O —
0- |Chile 69.51 | | —
0- [India 69.20 | | s O —
4 4 | Lithuania 64.89 | | O —
0- |[Malta 64.18 | | S —
6 4 |Germany 63.53 | | I —
-3 v |Finland 62.41 | | N —
-1v | Switzerland 61.70 | | I
14 |Portugal 61.11 | 1 S R S
6 4 |France 61.01 | | B S —
34 |Luxembourg 60.80 | | —
10 & | Netherlands 60.44 | | N —
0- |Ukraine 60.40 | | O
14 |[Egypt 59.74 | | S —
-6 v | European Union (27) 59.21 | I
new | Philippines 58.98 | | R
10 4 |Greece 58.22 | N N —
new | Colombia 57.87 | | R —
-13 v | Latvia 57.73 | I N N S
-3 v |Indonesia 57.17 | | S —
4 4 | Mexico 56.05 | N N
-11v |Croatia 55.96 | | s O —
-3 v |ltaly 55.39 | [N N
-5 v | Thailand 55.01 | |
6 4 | Estonia 54.98 | |
-8 v |Brazil 54.86 | | —
-4 v |Poland 40.63 | I
-3 v |Hungary 40.41 | I —
-11 v |Algeria 39.91 | I
6 4 | United States 37.39 | I —
-4 v | Russian Federation 34.73 | I
-1v | Malaysia 33.74 | I
-1+ | Chinese Taipei 30.70 |
-7 v |Korea 26.74 | IR
3V | canada 7605 :
-3 v |lIslamic Republic of Iran 25.66 | NN
-3 v | SaudiArabia 24.25 | IS
-9 v | Kazakhstan 19.23 | I

*None of the countries achieved positions one to three. No country is doing enough to prevent dangerous climate change.
** rounded

Climate Change Performance Index 2022 | Climate Change Performance Index (ccpi.orq)

Rating

. Very High

I Hign
Medium

. Low

. Very Low

Index Categories

. GHG Emissions
(40% weighting)

Renewable Energy
(20% weighting)

. Energy Use

(20% weighting)

. Climate Policy
(20% weighting)

© Germanwatch 2021



https://ccpi.org/download/climate-change-performance-index-2022-2/
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Purchasing renewables

Renewable Energy Targets
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710%
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-::.:— Solar projects
\,‘I” Wind projects
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The Challenge Making it Real



Carbon negative by 2030; erase footprint by 2050
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Ground our work
in the best
available science
and the most
accurate math

We're taking

Take responsibility
by achieving
carbon negative by
2030

action ourselves @

Fund $1B for
carbon reduction
and removal

We're empowering
our customers

Support and
empower
suppliers and all
customers with
new tools,
products and
partnerships

@

Work to advance
transparency for
reporting on
emissions and
removals

We're investing in
broader innovation

Use our voice on
carbon-related
public policy
issues

Enlisting our
employees to
enable them to
contribute to
our efforts

@ We're supporting
government action
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Al for Earth Grants, to date

500+ Al for Earth grantees in 80+ countries
To date, 28 Grants in APAC to 23 Organizations

m Microsoft = . : s ' 2 Y - Grants by
- - - =3 : ) { NG AT i | N - primary
Al for Earth : S S e 5 oo O W focus area:
Towards lifelong Studying winter fog in the Collaborative Connecting smallholder Increasing the accessibility Developing an early Modeling air pollution in Using Al to classify and

Al for Earth builds on Microsoft's biodiversity monitoring Hindu-Kush-Himalayan development of Al- farmers to expertise, of remote sensing warning system for Thailand for improved identify insect biodiversity

) . region enabled projects for urban markets, and resources applications for managing climate-change driven quality of life and in the Mekong Delta
commitment to sustainability by o N . flood risk reduction . disasters cholera environment ’ Agriculture

leveraging cloud and Al tools to hely
solve global environmental challengrg
by transforming how we monitor,
model, and ultimately manage Earth §

natural systems. Learn more. ; ! ;
e - Biodiversity
Monitoring the Monitoring coral reef Automating photo- Modeling and weather Increasing the genetic Applying machine Saving the world's rarest Monitoring biodiversity
conservation program in health through loT smart identification of marine forecasting with deep diversity and learning to map dolphin with acoustic data analysis 1 4
Display the Citarum Watershed buoys and Al (Project: mammals using deep learning competitiveness of New groundwater levels in New Zealand « Biod A

Projgct CORail) learning . Zealand apiaries Bangladesh
location

map by:

Filter by primary focus area Climate

. v - - - : , o Change
All . % ! ] S 5 e B 9

Filter by project country

Maukahuka Auckland Climate modeling for Monitoring glaciers for Enhancing the quality of Pangolin Project Using Al to advance flood Optimizing coffee

. " Island cat camera footage global-local rainfall adaptation to climate citizen science data and . t PfePa’e‘_ineSS in . harvesting with Al
Multlple selections N New Zealand « B t predictions using deep change predicting patterns of developing countries Vietnam « Agriculture

meta-Learning with

narallelized reagion-based

marine litter distribution 2nd place winner of the 2019

Search
Zartnstar G2ographics S10, © 2020 TomTom © 2020 FERE, © 2020 Microsoit Corporation T2rms "‘
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From pledges to progress
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Our commitments

Carbon negative
by 2030

Carbon negative by
2030

Removal historical
emissions by 2050
$1 billion climate
innovation fund

O

Water positive

by 2030

Water positive by
2030

Digitize water data
Partner with
Water.org and WRC
members

Invest $10 million in
water strategy fund

L

Zero waste
by 2030

Zero waste by 2030
Increase our reuse
of servers and
components up to
90% by 2025
Invest $30 million in
circular economy

-2

3 )\R

Build the

Planetary
Computer

Build and deploy a
planetary computer
Protect more land
than we use by
2025

Speak out on policy
issues




Sustainability — Key Trends
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Carbon scopes, defined

= @)

AMEZOM AE HiEEl= B
(Direct emissions) created by your
activities, like exhaust from company
Khgf B 2|7t 2, 20 A AME Rl =
AL G SLEHY| 7t

W 7

M7 & W&E -8 HiZ (Indirect
emissions) from the production of

electricity or heat you use
HOIHWEHE se|=0 H7|E

=
AEHCHH, O H7| 7} HEHS Sof

US A=A OfL{H IHd Of LA K| 21X
N =

Lk op

i

GEAL =Y, sEY A
ArEL 2 Qlot HiE, MF 4 4tntd
O M 5= 2t QR Hi=

Al (Indirect value chain emissions)
from all other activities in which
you're engaged
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Carbon scopes — Reduce emissions

EtA~H3
Microsoft FY21 2P| 3H|EZF |QEH &
b

H2| 32 Microsoft Bt H|=2Fo| CHEE S X} X
FHoln HN5H= A2 = HiE GES AEE

Total: 14M mtCo.e

123,704 mtCo,e
Scope 1

0.88%

116%

163,935 mtCo,e

M
=]

510 Microsoft= 20303 74X &

|
o
T

|5l 0% S &L C.

10"“0

L HIEYE50% 0| A5 A2 FSYLCE O FHH| N2 E V|Zo2 BHaEEE

wm 97.96% ©

13,785,000 mtCo,e

X

6

Scope 3 Categories
o Purchased Goods & Services 35.03%
2 Capital Goods 29.70%

Fuel- and Energy-Related
Activities (Market-Based) 2.20%

4 Upstream Transportation 1.60%
© waste 0.04%
6 Business Travel 0.16%
o Employee Commuting 0.57%

8 | Downstream Transportation  0.32%
@ Use of Sold Products 28.07%
10 End of Life of Sold Products ~ 0.14%
0 Downstream Leased Assets 0.13%

> Microsoft2| Er4 B = Z0f CHE
AMBtHOHE 5 &#E



Decades of action

Our history 2009-2020 Our commitments 2020-2050
Carbon fee
Al for Earth launch raised to $15
[o)
l0¢7leaeeulnettial LEED Gold certification Water replenishment
Internal carbon fee instituted for new datacenters goal set —> 2030

Become
— 202 5 carbon negative

Operate with 100%
renewable energy

— 2009 — 2012 — 2016 — 2017 — 2018 — 2019 — 2030 — 2050

Become Remove all historic
zero waste emissions
— 2025
Protect more land
First carbon emission Zero-waste campus Supplier carbon engagement than Microsoft uses —» 2030
reduction goal certification in China launched
) Become
Set first renewable Net zero potable water water positive
energy target of 60% N :

by 2020 Silicon Valley campus groundbreaking
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Today marks the launch of the new Microsoft
sustainable datacenter region in Sweden, where the

7|ZIMM > » #1. Zero carbon

ARIHIO AR ERA B0 A 2 E

Hot Place News

) Qla|mIAE=-ZIMS S = L7l ME] 9l 24 ME|=
datacenters will run on 100% carbon-free energy, and [HIE2IZLE=ZE2 71X s+2 MHE d25t= GIOIE dlE & 2= TXIE Glo/E
further support our zero-waste certification ME FHHOZ o|g2cts B 52 A 7Hes) 2 00|32 2L T E(O|SH MS)7H A EIO| 100%
commitment. O2I0HA[E sHALE o= E(@ER)ErA HO|H HIHE ST

ol2fet =3o| dzto = MS= AY|E 371 X[F0i| 100% 1 2I0H X[ & SHH 2= St= H|0|H
MEE SEIACHD 16LEHX|A|ZH ZEUCE HIO[H HEH = A Fo HEH3|ALR! HHHIZ
(Vattenfall) 22| M2 24A| 2t HEFEFE 100% EtAE Z2SH| = Of| X[ & O|25H= &4

Of[Lt.

news.microsoft.com

4] 0| E{ MIE [= JUE-3=%

Microsoft opens its sustainable datacenter region in Swede ; »l:I ;IEI 1;2‘}1 Elzgz HE ;IZ"—*. ol & 0| E{ MIE]

STOCKHOLM, Nov. 16, 2021 - Today, Microsoft Corp. anno sqig g8l 4ol Mg AlASls O O™ A 87| S

of its newest sustainable datacenter region in Sweden, with A2 ELLCE Microsoft= 2030W K| S0 A&
AU S ASTILICL 0| & (3 =4 Wete
Chs1t ZeEu ot
T4 HE: Microsoft2] A5 H G O|HAEHE= ¥
HEo et i AR E AHESHE Microsoft2] 3
i ALo|E71E Z4 YU CH Mo 5 Ee ZEEIE
M A £|2 2 Nordic Eco 20| £2 E S HF 9l Preem
Evolution Diesel Plus?t ALZE/LICH 0] R = T4
HE7t50% 0|4 T Aol BT M C|WES
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Source: https://youtu.be/VuOcx02ZpQ0

Wind Hydro
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Production available each hour = Production contracted on an annual basis
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Circular Centers - Increasing reuse of servers and components

2 90| 2 E ©0] E{ME] —

Microsofte 2030 7t X| ¢ 0| HIE| A H 7| &2
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90% reuse by 2025

Decommissioned
servers to be
processed by
Microsoft Circular
Center in Boydton,
Virginia.

1
Circular Center Datacenter mm

Explainer: How circular centers will help Microsoft achieve zero waste by 2030
Inside the Launch of Microsoft’s Boydton Circular Center



https://youtu.be/8nr1gzGdfx0
https://microsoft.sharepoint.com/teams/AHSI/SitePages/Inside-the-Launch-of-Microsoft%E2%80%99s-Boydton-Circular-Center.aspx

Datacenter efficiency

3% .98% 5

more energy more carbon driving
efficient cloud efficient cloud iIndustry R&D
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Microsoft tests hydrogen fuel cells for
backup power at datacenters

July 27, 2020 | John Roach

AonER

In a worldwide first that could jumpstart a long-forecast clean energy economy built around
the most abundant element in the universe, hydrogen fuel cells have powered a row of
datacenter servers for 48 consecutive hours, Microsoft announced Monday.

The feat is the latest milestone in the company’s commitment to be carbon negative by 2030.
To help achieve that goal and accelerate the global transition away from fossil fuels, Microsoft
is also aiming to eliminate its dependency on diesel fuel by 2030.

Proof of concept

Power Innovations built a 250-kilowatt fuel cell system
to help Microsoft explore the potential of using
hydrogen fuel cells for backup power generation at
datacenters. In a proof of concept, the system powered
a row of datacenter servers for 48 consecutive hours.
Credit: Power Innovations.

:

The seed for using hydrogen fuel cells
for backup power was planted in
spring 2018, when researchers at the
National Renewable Energy Laboratory
in Golden, Colorado, powered a rack of
computers with a_ proton exchange
membrane, or PEM, hydrogen fuel cell.
Monroe and his colleagues were on
hand for the demonstration.

“We got intrigued because we knew
that they were using an automotive
fuel cell,” Monroe said. “An automotive
fuel cell has the reaction time like a
diesel generator does. It can turn on
quickly. It can be ready for a full load
within seconds. You can floor it, let it
off, let it idle.”

PEM fuel cells combine hydrogen and
oxygen in a process that produces
water vapor and electricity.
Automotive companies are developing
the technology to power cars, trucks
and other vehicles. After the

AXE AZ™X| el AXY : PEM(A 2 A Sl A 2D
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HACKBOX EXPLORE HACKATHONS DISCOVER IDEAS FEEDBACK Create Profile
Questions?

Sustainability Actionbox

Sustainability Connected Community

ABOUT HACKERS (661) IDEAS (101) PROJECTS (79) RESOURCES

OVERVIEW

[/ REGISTER NOW

What is the Sustainability Actionbox?

The Sustainability Connected Community (homepage, join us!) has created this site to give all employees the chance to innovate and
develop solutions for a more environmentally sustainable future.

-+ CREATE PROJECT

-+ SHARE IDEA

Actionbox is the place for Microsoft to connect on employee led sustainability projects: think year round sustainability Hackathon!
Employees can leverage each other's knowledge and skills to build sustainable solutions for their teams, customers, nonprofits,
Microsoft and beyond.

HACKATHON INFO

How it works:
START January 22, 2020
1. You come up with a sustainability idea/project and want to find team members with various skills to join you. Wednesday 5:00 pm

2. Do a search to see if your idea/project is already here; if it is, join! If not, register as a hacker, then add the idea/project. Be

END
thorough — just like Hackathon, projects with specific asks, scope, and clarity are most likely to get off the ground.

3. Your idea/project will be visible on this Sustainability Actionbox page. Send the link to the Sustainability Community Teams WHERE Online, Worldwide

Channel to further encouraae team members to 10in and help!



Hack for Sustainability 2021

140 599

Hack for Sustainability Challenge 2021 Projects - Hackers

T Executive Challenge - Hack for Sustainability - 1st Place

ACTIVE

Beyond Coal: Grid Decarbonization Partnership to Create Drop-
in Replacement of Coal Fired Power Plants Globally

NGO Electricity Grid Decarbonization Partnership with TerraPraxis to enable drop-in replacement of coal fired power plants globally

APlatform for _ oeyond Coal oo e ot
Repurposing Coal = ",,.?“‘:“m..:"

What were we hacking on?

s X @) L) ®

30 24 19 12 13
Waste Carbon Energy Agriculture Climate
*
(WE] @ Y. . ) So
10 10 9 8 5
Education Al for Earth Biodiversity Water Commute

Azure Carbon-Aware Region Picker

Building carbon-awareness into Azure by adding a tool to select regions with the lowest carbon footprint

_)0 Search resources, services, and docs (6+/) Choose a Job Scope

fome > Marketplace

Machine learning Pk o Prediction Type
Create a machine learning workspace

Basics Networking  Advanced Tags  Review + create

Pick an Azure region or WattTime balancing authority

Project details

Select the subscription to manage deployed resources and costs. Use resource groups like folders to organize and manage all
your resources.

Subscription * @ AKS Windows Demo v

Resource group * (0 v
Swbect GPU) SKU
Workspace details

Specify the name and region for the workspace

Workspace name * ©

Region * (O UK South & v
Storage account* © v
Create new
Key vault * v
Application insights * @ v W . twcted Dt

Calculnte Load SN Potentis
Container registry * © None v
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Beyond Coal at a Glance

= Microsoft . .
> Beyond Coal Solution Architecture -
. Coal Plant data Data Layer Machine Learning Analysis & Insight Front End App
Problem and Opportunity
1. Coal Plants alone will eat through the world’s entire Carbon budget ’ llll

to stay below 2C

2. Terra Praxis have a retrofit design for Coal plants with Small
Modular Nuclear Reactors

3. Hackathon project created infrastructure allowing Terra Praxis to
analyse entire US Coal fleet to articulate design, financial savings,
employment increases and emissions reductions of retrofit

Azure Cognitive Services - Image Mapping Model

I N A &

Software Delivered
Curated a database of all US coal power plants

2. Satellite imagery retrieved for all plants. machine learning models
trained to identify coal plant infrastructure to enable automated
retrofit design process

3. This feeds into data analytics to generate financial, employment

-ﬂ-n.u..ﬂu...- s ) and emissions benefit to coal plant operators to repower with
HErEDENTARDNE™ PR W modular nuclear reactors

5 O D O Y
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ERNEEE

4. Dashboard incorporated into Terra Praxis’ site for display to coal
plant operators, governments and policy makers




Carbon Engineering — Direct Air Capture

- YO R| ALE TH|
= ‘% MARKETS BUSINESS INVESTING TECH POLITICS CNBCTV INVESTINGCLUB PRO & - EXH-é- Cozol x-I él- _E_X-”
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Bill Gates and Big Oil back this company - ZETHCo2 Mz&0| 2

that’s trying to solve climate change by
sucking CO2 out of the air

PUBLISHED SAT, JUN 22 2019.9:15 AM EDT | UPDATED SAT, JUN 22 2019-9:16 AM EDT

AAAAAAAAAAAAAA

THE CARBON ENGINEERING DESIGN &

CE'S PATENTED TECHNOLOGY INTEGRATES TWO PROCESSES: AN AIR CONTACTOR, AND A
REGENERATION CYCLE, FOR CONTINUOUS CAPTURE OF ATMOSPHERIC CARBON DIOXIDE
AND PRODUCTION OF PURE CO2.

CAPTURE

WATER SOLUTI ON PE LLETS - Ey&% :COZ
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CE's Air Capture Process
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@ How to turn carbon dioxide into fuel | Carbon Engineering
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We're the Swiss companyv trving to help reverse



Case study: TechTics

Cleaner beaches with Al and robots
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TechTics is working to resolve this environmental and social
issue with technology. It has built a mobile beach-cleaning
machine called BeachBot, which uses Al with the help of Azure
infrastructure and Microsoft Trove to spot cigarette butts, pick
them up, and dispose of them in a safe bin. TechTics is seeking
to eventually collect 2,000 photos via Trove.

_ Responsible Al Transparency Smart Scaling
T C C I--I With Al, TechTics is working to Contributors of cigarette butt The quickest way to a cleaner
resolve this environmental and photos can see how their data is shoreline is with a human-robot
lm social issue with technology being used to contribute interaction where the public can

something lasting make robots smarter





