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Mitigation pathways for 1.5 and
What needs to be done

Dr. Christopher Weber

(Global Climate & Energy Lead Scientist, WWF)

L
os) . AIRIB AL g 1 Aag az0]
22 @ cti sn @ uTrer QEvr QUE (@) mamunze



50 -




Introduction




Outline

* High level messages on Mitigation Pathways

» Key Sector Transitions

» Implications for Companies / Science Based Targets
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Mitigation Pathways for
1.5°C: High level messages



High level messages (SPM)

 Near term action:
* 40-60% CO2 reductions by 2030 for 1.5°C (compared to 10-30% for 2°C)
* 35% reductions in methane and black carbon

* Different pathways are possible, leading to different implications

» Transitions must be very rapid and system-wide. Rates of change
are not unprecedented but scale is; all sectors must play their part

« Investments must shift to low-carbon tech and energy efficiency

 All pathways involve some CO, removal (CDR), but levels vary
substantially and depend on near term action and ‘overshoot’. Most
CDR measures have significant tradeoffs
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Messages from >200 reviewed pathways

Report examined pathways “consistent with limiting warming to 1.5°C above

preindustrial”, in year 2100

Reviewed 90 1.5°C scenarios and 132 2°C scenarios

Pathways are split by temperature target and level of overshoot

Very few scenarios (9) available that limit warming to 1.5C with now overshoot

Pathway Group

Pathway Class

Pathway selection criteria and description

Number of
scenarios

Number of
scenarios

1.5°C or
1.5°C-consistent

Below-1.5°C

Pathways limiting peak warming to below 1.5°C during
the entive 21 century with 50-66% likelihood*

9

1.5°C-low-0S

Pathways limiting median warming to below 1.5°C in
2100 and with a 50-67% probability of temporarily
overshooting that level earlier, generally implying less
than 0.1°C higher peak warming than Below-1.5°C
pathways

44

1.5°C-high-05

Pathways limiting median warming to below 1.5°C in
2100 and with a greater than 67% probability of
temporarily overshooting that level earlier, generally
implying 0.1-0.4°C higher peak warming than Below-
1.5°C pathways

37

90

2°Cor
2°C-consistent

Lower-2°C

Pathways limiting peak warming to below 2°C during the
entive 21° century with greater than 66% likelihood

74

Higher-2°C

Pathways assessed to keep peak warming to below 2°C
during the entire 21°" century with 50-66% likelthood

a8

132

Source: SR1.5 Table 2.1

:



1.5°C Pathways: Near Term Action

Global total net CO: emissions

1.5C compliant

scenarios reduce CO,
and non-CO,
emissions
substantially:

CO,: 40-60% by 2030, g
net zero by ~2050

While also reducing

Methane and Black
Carbon substantially
by 2030-2050

In pathways limiting global warming to 1.5°C
ey with no or limited overshoot as well as in

) pathways with a high evershoot, CO2 emissions
are reduced to net zero globally around 2050.

-20

2010 2020 2030 2040

iming of net zero CO2

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

— s Pathways with high overshoot
—_— 3

Four illustrative model pathways —

Pathways limiting global wamming to 1.5°C with ne or low overshoot

Non-CO, emissions relative to 2010

Emissions of non-CO:z forcers are also reduced
or limited in pathways limiting global warming
to 1.5°C with no or limited overshoot, but
they do not reach zero globally.

Methane emissions

AAAA 204 2060 2080 2100
Black carbon emissions
1
0
2020 2040 2060 2080 2100
Nitrous oxide emissions
1
P4
00 2020 2040 2060 2080 2100
Source:
Pathways limiting global warming below 2°C H
[Not shown above]) Flgure

SPM2




1.5°C Pathways: Different Pathways

Tradeoff between near term action, CDR, and behavior;, illustrated
through ‘archetype’ pathways

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

Fossil fuel and industry

Billion tonnes CO, per year (GtCOz/yr)
0 P1

20

2020 2060 2100

P1: Ascenario in which social,
business, and technological
innovations result in lower energy
demand up to 2050 while living
standards rise, especially in the global
South. A down-sized energy system
enables rapid decarbonisation of
energy supply. Afforestation is the only
CDR option considered; neither fossil
fuels with CCS nor BECCS are used.

@ AFOLU

BECCS

Billion tonnes CO, per year (GtCOz/yr)
W P2

20

-20

2020 2060 2100

P2: Ascenario with a broad focus on
sustainability including energy
intensity, human development,
economic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon
technology innovation, and
well-managed land systems with
limited societal acceptability for BECCS.

Billion tonnes CO, per year (GtCOz/yr)

P3

2020 2060 2100

P3: Amiddle-of-the-road scenarioin
which societal as well as technological
development follows historical
patterns. Emissions reductions are
mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by
reductions in demand.

Billion tonnes CO, per year (GtCO2/yr)

P4

-20

2020 2060 2100

P4: Aresource and energy-intensive

scenario in which economic growth and |

globalization lead to widespread
adoption of greenhouse-gas intensive
lifestyles, including high demand for
transportation fuels and livestock
products. Emissions reductions are
mainly achieved through technological
means, making strong use of CDR
through the deployment of BECCS.

Source:
SR1.5
Figure
SPM2

WWF



1.5°C Pathways: Different Pathways

Tradeoff between near term action, CDR, and behavior, illustrated

through ‘archetype’ pathways

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

 Fossil fuel and industry @ AFOLU

Billion tonnes CO, per year (GtCOz/yr)

40 P1 40

20

o

20 20
2020 " 2080 2100

Very Low Energy

Demand due to high
energy efficiency

BECCS

Billion tonnes CO, per year (GtCOz/yr)

P2

2020 2060 2100

Sustainable
Consumption (low
population, low
energy/food demand)

Billion tonnes CO, per year (GtCOz/yr)
P3

“Middle of the Road”
(medium population,
resource intensive;
medium energy/food
demand)

Billion tonnes CO, per year (GtCO2/yr)
40 P4

20
2020 " g060 2100

2020 " 2060

Resource-intensive
Consumption (high
growth; resource
intensive; high
energy/food demand)

Source:
SR1.5
Figure
SPM2

WWF



1.5°C Pathways: Near-term Action vs. CDR

Reducing emissions less before 2030 means removing more
GHGs later in the century

Billion tonnes CO, per year (GtCOz/yr) Billion tonnes CO, per year (GtCOz/yr) Billion tonnes CO, per year (GtCOz/yr)
0 e P1 e P4 8 P4
20 - 20 20
+ =
0 0 0
-20 -20 -20
2020 2060 2100 2020 2060 2100 2020 2060 2100
Source



Billion tonnes CO, per year (GtCOz/yr)
40 -

20 |

-20

1.5°C Pathways: Near-term Action vs. CDR

Reducing emissions less before 2030 means removing more
GHGs later in the century (‘what goes up must come down’)

2020

Pl

2060

2100

Billion tonnes CO, per year (GtCOz/yr)

40

20

-20

2020

P4

2060

2100

Billion tonnes CO, per year (GtCOz/yr)
48 P4

20

20
2020 2060 2100
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Mitigation Pathways for
1.5°C: Key Transitions



Transitions: Energy (supply)

300-500%

By 2030 (12 years!)* 0 N
* CO,/GHGs cut 40-60% 80
* Coal declines 60-80% in all = 60

pathways S 40
« Renewables increase 3X-5X ? 20

= 0 — — — _ — _ Ll _ | |

» Total energy demand reducesin ¢ IO | Lo N | A | u?? L

low-no 0OS g -20 & qf & L

8 -4 AR | N B NP
* Qil & gas vary substantially by SE & ¢ & &P
L, -60 NG &
pathway, declining in low demand %0 “ &8
pathways '
-100

* Nuclear increases substantially (But OP1 Py - p3 pa

faces barriers)

Source: SR1.5 Table 2.1

Trends continue to 2050 o)
*in low/no overshoot pathways WWF



Transitions: Urban systems

* Buildings:
 Total energy use increases slightly or decrease, balancing access,
increased demand (e.g. A/C) and efficiency
« Significant growth in electrification (appliances, cooling)
 Very large increases in efficiency (lighting, cooling/heating, appliances)

* Transportation:
 Total energy use balances significant increases in demand and efficiency
* Deep reductions require a combination of several factors:
* Electrification
* Energy efficiency

* Avoided/shifted demand (e.g. greater public transport, walk/bike)
* Biofuels in modes difficult to electrify (aviation/shipping, heavy duty road)

:



Transitions: Land and Food

By 2030 (12 years!)

* CO, from land (AFOLU) cut 80% to >100% (net
sink) -> zero deforestation by 2030

* Agricultural emissions (CH,/N,0) cut by much
less and mostly driven by diet changes, because:
* Notall models assess agriculture mitigation

* Agricultural emissions generally seen as more
difficult to cut

* Land use changes depend heavily on pathway

* By 2050 tradeoffs between land for food (pasture/
crops and land for mitigation (energy crops/forest)

* Choice between forest and energy crops depends on
overshoot

Land will be covered in detail in Special Report
on Land (2019)

50

0

-50

2010)

-100

Change in 2030 (% rel to

-150

Change in 2030 and 2050

ﬂz AFOLU Ag\/lethane Ag-N20

P4
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Implications for companies

* Companies increasingly interested in
mitigation pathways for several reasons:

TASK FORCE an
* Climate-related financial risk (e.g. TCFD) Tcm Eégﬁﬁﬁgm
 Aligning business with 1.5°C-2°C future: Science
Based Targets
 Corporate decisions play a key role in the SglsEé\lDCE
needed transitions TARGETS
* SR1.5 provides key tools around 1.5°C-2°C
transitions: &
 Updated 2°C pathways (relevant to TCFD) given @~ YV C .QE el
requirement for a “2°C scenario analysis” -i,:'ifff?;; woun  BUSINESS

* Key scenario data will be made available (much R
already public at [IASA portal) .



https://tntcat.iiasa.ac.at/SspDb/dsd?Action=htmlpage&page=about

Science Based Targets Update

* Nearly 500 companies already signed up to set
GHG reduction targets in line with Paris
Agreement goals

* The Science Based Targets initiative (SBTi) - SCIENCE
recognizes the urgency in SR1.5 and supports ) BASED
its call for unprecedented transitions TARGETS

* In coming months SBTi will: Q gg

* Update underlying scenarios, in consultation with NCDP wviw’fe .
new Scientific Advisory Group BUSINESS
» Update tools to allow companies to set 1.5°C
compliant targets

* Revisionsin early 2019 s
wwF



Thank You!
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Carbon Budget Update

* Carbon budgets relative to AR5 have
increased
* ~155-275% for 1.5°C
* ~60-75% for 2°C

 This is due to a variety of factors,
including:
* Updated methods: using warming to date
to constrain ‘remaining’ budget

* Definitional changes: how temperature is
measured, how budget is calculated

* Non-CO, emissions: more advanced
modeling

* Significant uncertainty remains

* Changes are not a reason for delay;
urgency is required!

Gt CO,

1800
1600
1400
1200
1000

600
400
200

0

1690

1320 1300

1000 1052
770 752
570 550
400
302
I 152

1.5°C66%

B AR5 (2011-2100)

1.5°C50% 2°C66% 2°C50%

AR5 (2018-2100)  m SR1.5 (2018-2100)

Source: SR1.5 Table 2.2;
AR5 WG3 Chapter 6

&
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Corporate climate leadership with the cases
of Science Based Targets Initiative and
Japan Climate Initiative

Ryuji Tsutsul
(CEO, WWF-Japan)
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WWF

Stop Climate Change
-Together possible-

2018.0ct 10t
Ron Tsutsui — CEO, WWF Japan

R.Tsutsui WWF Japan



Korea: A leader of Asia Pacific Climate Actions

1997 S.Korea’s solidarity to concur currency crisis and transformation
1990s~ Growth in global competition (automobile/electronics/media)
2018 Climate action tracker : “Highly insufficient”

- Carbon Tax

- Invest on Green IT Innovation

In 2050, population of AP exceed 5.3 billion

Middle income bracket reaches 3.2 billion

There is no sustainable world
without sustainable Asia Pacific

2018/10/9 R.Tsutsui WWF Japan



Japan Climate Initiative at a glance

Jc sEzE—> 757 Launched on July 6th, 2018

[P0 S R 105 Initial members now up to 214
(148 companies, 22 local gov’ts & 44 other orgs)

japanclimate.org/english

——
B —

BOEEAR NWEIALE B9 i
TIREW (=777 = Yisian &
Japan Climate Initiative ) KIRIN E
3 r,‘l XA T EECT Samuw SEKISUI 2
e parusy O 1nnmea
L 3 N’kon Py mueg L= aes COOP
HITACHI FULFILD Y PETT

[ [TFTTFTeeeeemmms

N 34 Panasonic
unm_xV” .' L] x iIL RICOH

2 AR Japan-CLP ICLEI

RENEWABLE Y enekeljp k.
~f ELah N - .- Local
q:‘ CDP ENEREY “:'r_\ q;x\ A5 L Japan Climate | eaders Fartnership GCovernments
.:L.:)._‘y { for Sustainability
INSTITUTE '

DISCLOSURE INSIGHT ACTION

The Frontier Network .

Innovation for sustainable business

2018/10/9 R.Tsutsui WWF Japan



Why JCI is needed for Japan

1. To Respond to the Increasing Role of Non-State Actors in the
Paris Agreement

- Wanted to create movement from Japan

2. To Create a level-playing field for Japanese NSAs
- Ambitious actions taken by progressive companies/local governments to receive fair recognition.
3. To Tap on the Advocacy Power of the NSAs to the Central

Government
- Japan needs to stand on the front line of global de-carbonization.

Paris, Fi

2018/10/9 R.Tsutsui WWF Japan



What JCI aImS at (from the Founding Declaration)

Japanese energy efficiency and expansion of renewable energy is vital to
realize a de-carbonized society. We believe it bring benefits to Japan and narrow
the gap in achieving the well below 2°C target through our own activities.

It is Non State Actors
to enhance Japan’s
commitment to climate
efforts in international

1997 Japan’s society.
leadership at
Kyoto Protocol

2017 Japan is far from the
forefront of climate action.

2018/10/9 R.Tsutsui WWF Japan



JCI promotes collaborations in 4 fields

POLICY Advocacy AR Engage and Act &=
- Government’s advisory oo Expand community ile — o
council for strategy to A through RE100 Mﬁm@
meet Paris Agreement. = (7 companies) and Fa8
- Prepare the strategy for Science Based Targets

G20 2019 in Osaka, Japan. (31 co,.) and share experiences and
JCI will support ministries. knowledge in non-competitive field

among members.

International
Partners

Expand community

JCI will showcase and
work with other partners J_
in Japan. o

We will communicate
and act with
international partners.

“Japan Climate Action Summit”
on Oct 12th,

2018/10/9 R.Tsutsui WWF Japan



SBT: Science Based Target initiative

BAL £
~IJ Ty

SCIENCE 139(3:29) Jcop @)

' BA
/‘ $AF§52TS 492(J : 64) 0_0. WORLD
As of Oct01,2018 RESOURCES

: : INSTITUTE
DRIVING AMBITIOUS CORPORATE CLIMATE ACTION WWF

GOAL: Increase corporate ambition on climate action with the level of de-carbonization
required by science to limit global warming to less than 2°C compared to preindustrial
temperatures.

Objectives: Enlist 100 companies in 2015, and 250 companies by 2018. Demonstrate to
policy-makers the scale of ambition achievable among leading companies to positively
influence international climate negotiations

Merit of Engagement: - why join?

¢ Allows companies to manage risk

¢ Gives long-term competitive advantage and safeguards future profitability
e Spurs Innovation

e Makes companies more resilient to developing climate regulation and policy
e Enhances corporate reputation

e Compatible with strong financial returns

Concerns::
Prerequisite : Assuming clean energy become available. Plan can be revised if altered.
Penalty & Risk : No legal/financial penalty. No reputation risk.

2018/10/9 R.Tsutsui WWF Japan



To enlarge SBT community

Ranbang of Japanese (orparatioes for Effectie
Efforts te Address Ckmate and Energy lssues

(.OOOQ\

Introduction/Encouragement from Gov’t and NGOs
Support by NGOs (WWF Technical Seminar)
Pressure from NGOs (WWF Ranking Report)
Recognition by financial communities

Influence of early adaptors to entire industry

\

2015

4

2.5%
Innovators

@

2016
7

2017 2020

23 100+a
2018
Early 30

Adopters Early Majority Late Majority Laggards
13.5% 34% 34% 16%

Policy
Legislature

Sounay: Everu} Foagirs OhWimcn of e 2l

4 Sony, Honda, Nissan, Kao

\

& Toyota, Yokohama Rubber, Daikin,,,,
J

|

TOP 1-200th company : 360,000 - 16,000 employees

2018/10/9

R.Tsutsui WWF Japan



Ranking on Climate Change Action by WWF

Ranking of investigated companies

Evaluated companies; 25 in total
shverage score: 46.7 sehighest score: 87.5 elowest score: 2.1

WORKING

TOGETHER ON
BIODIVERSITY & TOYOTA

“ Top 4 companiés obtalned T-score above 60

o - Targats & Information
m?;;’il:fgﬁsl Companiss Parformance disclosure
Sl out of 50 paints} | 50 point

Ni Mot 37.5 D

Honda Molor | 273 v |Smay CLIMATE CHANGE
Toyoda Gosel 289

Toyota Motor 26.0

More than 50 EPRPRY SN
points and less ARV RS
than 60 points  EErmey-th — e a e
Denso

(Second grouping)

.. | AChange

Toyota Industries within this
KYB industry
Kawasaki Heavy Industries Bal
Mitsubishi Motors bt A D e‘ | a re
Hino Motare industry
IHI
Aisn Saiki
| i ollaborate

Calsonic Kansel

Yamaha Motor

EXEDY

TS TECH

Fuji Heavy Industries (Subaru)
Mitsui Engineering & Shipbuikding

Shimana

TOYOTA=: 64
ENVIRONMENTAL
CHALLENGE 2050

To go beyond zero environmental impact and achieve a net positive impact. Toyota has set itself six challenges. All these challenges. whether
in climate change or resource and water ing, are beset with difficulties, however we are committed to continuing toward the year 2050
with steady initiatives in order to realize sustainable development together with society.

Out of ranking

{no envircnmental Daallay Moty

Takata
Missan Shatai

reports issued in
2014)

* Companies are llsted In order of overdl scores.

Figure 1| Comparison of average scores for 7 Key Indicators between the top 4
companies and the second goruping (4 companies)

angHterm vaor
¥ 12

j . () Top 4 companies

CHALLENGE ]

New Vehicle

\', Zero COz
). -4 5 ervawble orery v a Emissions Challenge

2018/10/9 R.Tsutsui WWF Japan




Collaboration with Local Governments

TOKYO
METROPOLITAN
GOVERNMENT

DR. Konishi for
Sustainable
Olympic 2020

HEREEWWELE

HBTIEGHE3E e
El

EUIHELET YOKOHAMA

OPEN
YOKOHAMA

Mr. Tokugawa
R.Tsutsui,
N.Yamagishi

2018/10/9 R.Tsutsui WWF Japan
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Collaboration with International Community

C40 is a data-driven organization C 4 O

S s e CITIES
017 marks \ ‘ v OF G4 -

,mp Jrcup Lmd lJ.JIn W :.r”m W|II fing of CLIMATE LEADERSHIP GROUP

THE NUME

. 650+ million
megacities

C40's global network consists 650 million urban
of 90+ megacities and our E f f number
chair, Mayor Anne Hidalgo, is F] re than
committed to including EE \ g F C OOO
rore citles £ Naln

3 times
more likely s,

When it comes to climate

change, cities are 3 times more

likely to take action if a goal or
target has been established.

14,000 climate
actlons

for peer-to-pear
exchange on key
mitigation and

of the semeant adaptation topics

2.4 Gt of CO.e

C40 cities are taking actions that

raduces global greanhouse
gas amissions - together C40
member cities combined

community emissions
represent 2.4 Gt of COe v

Read more about our achievements at: www.c40.0rg

R.Tsutsui WWF Japan

Tokyo Metropolitan Gov't, City of
Yokohama engaged in C40 to
share ambition at scale

“Deadline 2020”

https://www.c40.org/other/deadline-2020

https://resourcecentre.c40.org/

C40

CITIES

CLIMATE LEADERSHIF GROUP

11


https://www.c40.org/other/deadline-2020
https://www.c40.org/other/deadline-2020
https://www.c40.org/other/deadline-2020
https://resourcecentre.c40.org/

Fun to save Our Blue Planet with WWF

O\\® o

FrUF BRAT TN
tvOry White Gola Cuanze Eddion

2018/10/9 R.Tsutsui WWF Japan 12



@
WWF
“Ask not, what your country can do for you.

Ask, what you can do for your country” J.F.Kennedy 1961

“Act together to stop climate change, and save our blue planet”

Together possible

2018/10/9 R.Tsutsui WWF Japan
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CLIMATE RISKS: 1.5°( VS 2°C GLOBAL WARMING
- 2

EXTREME WEATHER SPECIES <

0% increase | - 170% increase 5% ofinsacts, &% of plants | 18% of insects, 16% of
in flood risk. " in flood rigk. and 47 of vertebrates will  ¥S  plants and 8% of vertebrates
beaffected. | will be affacted.
% \
Ao LA AR WATER AVAILABILITY B ¢
Sk R AR RN T B 250 million urban residents 410 million urban residents -
2l 5. SR *, ‘\ » \‘ e s S exposed to severa drought by  ys  exposed to severe drought by & -
i s Vi Tt 2100. | 2100 ~
- ﬁ
ARCTIC SEA ICE PEOPLE
Ice-free summers in | Ice-free summers in 9% of the world's population 28% of the world's population

the Arctic at least . the Arctic at least {700 million people) will be exposedto {2 billion people) will be exposed to
ance every 10 once every 10 extreme heat waves atleastonce  ”°  extreme heat waves at least once
: years. every 20 years. every 20 years.

SEA-LEVEL RISE

46 millioh paop 49 million people
lmpac:ted by sea-lavel Y5 impacted by sea-level rise
rise of 48cm by 2100. of 56cm by 2100.

for many countries. particulary low-income
countries.

OCEANS

Lower rigks to marine
bicdiversity, ecosystems
and their ecological
functions and semvices at ]
1.5°C compared to 2°C. = Foan

Every half degree warming will

CORAL BLEACHING ARARD SR PRERD A consistently lead to lower yields and
70% ofworld's | Virtually L% : SRR lower nutritional content in tropical
coral reefs are V5 , T 3 TR A ST VNG SR rEgions.
lost by 2100. | by 2100. 2t Lol 23 Y
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Q : [RUREFA=IT7F4T H>TATIH ?
A SURZE BN SRICIERRN CERDFED PR EAR. EUR. NGORE, LWhip3

[IEEZRT VI — 1DDZPONBRYNI=ITY, KETE. BE. INBHT. BEAAEREN "We Are Still In” ELVSRYRNI=D%VED, M5O TBIED
IR EDBERRRIED . SURZEENIEROE{LICEWD FHATVET, [RURZEENA =774 1lF. WHEFZOBARRTY,

Q : EABRECHONSNIOMRTI N ?
 MUNIXICBRII B3R, RRttkRE. Biadk. fAFTHES. NGORETT,
151470)7"*731115 ZOESENSINT IO TENFVEEA.

Q : [A%Z32DTIN?

A SIX =D ERNSFERN CURZE BN CERED ZENEARTY,

[SURZEBNAZST7T1T 1T R—LR=STOFEBNMOCIS - ARVMD  FHETA N\ - TOBERAB PRI 2TV, A/ -DEEAZ
BR-MFT,

Q : 2018FE(C(FANKERANRS MDFER>HDEIH ?
A 108128 (£) (TRURZETIAHTYN (IRFR) 10BEEZFELTVED, 5El(EICNHISTIN, BARTOIEEZR 75— DEHEH% EFE
([CFBEHELRBEDT T, FOCSHIKIEE,

Q : TERHDFIH ? FLAINRIDEEHEIHOEIN ?
A BREEUITIN, RERHDFEA. FTRIOLEFLHVERA ENMEROBFENBEHEHZEDH TS0,

Q : FHBB/BRETMOOTVBDOTULIN ?
A : WWF 2v/{>, CD Pv/\UEBRIMINF-MEINHEITEHEFD 2 TVET,
SEEOEBREFIO 3EHNIEiBLET .,

Q : BMIBCEFESLEASVWDTIA ?
A : BUIAHRE(RIFRD—RI74IL) (SEEALT. BBRH TCK—ILTHEDIZEL,
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Introduction




Introduction
Business & Global Climate Change

* Global climate change with extreme weather disasters like intense storms,
floods and droughts is becoming realized, imposing real costs on companies
and the communities they help support.

« Climate change threatens facilities and operations, supply and distribution
chains, and access to electricity and water. It can also prevent employees
from coming to work and customers from buying products or services.

« Leading companies recognize climate change as both a risk and an
opportunity.

« A growing number of companies are taking steps to strengthen their
resilience to climate impacts, reduce their greenhouse gas emissions,
produce innovative low.carbon technologies, and support policies enabling a
smooth transition to a low.carbon economy.



Introduction
Leading companies for Global Climate Action

 Google, a global technology leader, carbon neutral since 2007 and sourcing
100% renewable electricity in 2017

« Tata Motors, the India’s largest automobile manufacturer, setting the goal of
using 100% renewable energy across all its own operations by the year 2030.
Sourcing around 16.25% of its electricity from renewable sources in 2017

« Swiss post, operating in the communication, logistics, retail financial and
passenger transport markets, sourcing 100% of its electricity from renewable,
“nature made basic” certified energies. Its entire fleet of electric vehicles
powered by green electricity produced

« Apple, using 100% of the electricity from renewable sources in 2018 and
Investing in renewable energy projects to address upstream emissions

I




Introduction

Research Background

- THE WORLD
= Korean companies are making _ THE FUTURE
efforts to publish their own o - Py
Corporate Social Responsibility F .
(CSR) reports or to disclose their
carbon emissions information to the
Carbon Disclosure Project (CDP). Scor

2016 KORAL Xl 5.4

THE WAY FORWARD -
017 64 AR TTHIN ;

= There Is a need to assess the level
of corporate goals and information
disclosure at the NGO level.

@Lcua KSRAIL




Research Method

Targets of the Study

- Investigated companies:

Electrical and transportation equipment companies that issue
Corporate Social Responsibility (CSR) reports and belong to
the ‘Korea 200’, to which the CDP sent its annual information

request in 2017.
Electrical/Electronics/Telecom Industries: 16

Transportation/Logistics/Automobile Industries: 17

= Scope of investigation:

Open-access information in the CSR reports (33) of each
company and 2017 CDP report .




Research Method

List of investigated companies

Electrical
(16)

Transportation
(17)

ISU PETASYS

KT

LG Display

LG Electronics (LG Elec.)
LG Innotek

LG Uplus

LS C&S

LSIS

Asiana Airlines (Asiana)

CJ Logistics

DSME

GM Korea

Hankook Tire

Hyundai Glovis

Hyundai Mobis

Hyundai Mipo Dockyard (HMD)
Hyundai Motor

Samsung Electronics (Samsung Elec.)
Samsung Electro.Mechanics (SEM)
Samsung SDI

SK Innovation

SK Hynix

SK Siltron

SK Telecom (SKT)

STEMCO

Hyundai Heavy Industries (HHI)
KIA Motors

KORAIL

Korean Air (KAL)

KUMHO TIRE

LG International.Corp.

Samsung Heavy Industries (SHI)
STX Offshore & Shipbuliding (STX)



Evaluation Indicators

GHG reduction target & performance (11)

1.1. Time spans of targets
1.1.1. Long.term vision
1.1.2. Target years
1.2. Range of targets
1.2.1. Geographical boundary
1.2.2. Perspective of full.scope management
1.3. Climate targets
1.3.1. Target GHGs
1.3.2. Emissions reduction target by criteria
1.3.3. Energy efficiency target
1.3.4. Renewable energy target
1.4. Annual GHG reduction rate
1.5. Status of achievement

1.6. Comparison btw performance and actions

Information disclosure (10)

2.1. Credibility of disclosed formation and data
2.1.1. Scope 1&2 GHG (CO,)
2.1.1.1. Absolute and Intensity
2.1.1.2. Time.series data

2.1.2. Scope 1&2 energy consumption data
2.1.2.1. Absolute and Intensity
2.1.2.2. Time.series data
2.1.3. Amount of renewable energy use
2.1.4. Data boundary
2.1.5. Measurement & disclosure of
full-scope emissions
2.1.6. Third-party evaluation

2.2. Credibility of target setting
2.2.1. Comparison of targets and results

2.2.2. Grounds of target setting  Bold=key mdicgtor



Assessment Result 1
Targets & Performance




The Concept of Scope

co, S, CH N0 WS PrCs ¢ Defining three Scopes:
o To help delineate direct and
SCOPE 2 G SCOPE I . . . .
b ¢ Indirect emission sources,
S bR AR improve transparency, and
Feaic s B o provide utility for different types of
2 organizations, climate policies,
e o i and business goals.
Direct GHG emissions Electricity indirect GHG Other indirect GHG emissions ~ Occurred outside of a product's
» From combustion in boilers,  emissions » Consequence of the life cycle or value chain, but as a
furnaces, vehicles, etc. » From the generation of activities of the company result of the use of that product
»  From chemical production in purchased electricity » Extraction and productionof < Low-temperature detergents,
process equipment consumed by the company purchases materials, fuel-saving tires, energy-
transportation of purchased efficient ball-bearings,
fuels, use of sold products teleconferencing services
and services

11

Source: GHG Protocol



Targets & Performance

Long-term vision

Example of LG Display = Long-term vision: only 12 out of 33 companies set mid or
6 Eiakesion Padiciing Gk long-term target. 6 companies have long-term target over
(Compared to 2014) 2040, these are all in the electrical equipment sector.

= Examples of major companies:

» Companies establish environmental strategies and directions:
KT ‘Carbon Impact 2020, LG Uplus ‘Green 2020
environmental vision’ etc.

» Samsung Electronics: Set goals by 2020 in 2008. Preparing
to set up Science Based Target (SBT) for plan after 2020

» LG Electronics: Set goals by 2020 in 2008 and planning mid-
to long-term goals within 2018

12



Targets & Performance

Target Years

Missing or unclear ~ 2020 2021 ~ 2029 2030 ~ 2039 2040 ~ 2049 2050 ~
companies

Company SK Innovation = Samsung Electronics KORAIL Samsung SDI KT SK Hynix
NET s ISU PETASYS LG Electronics Hyundai Mobis ~ Hyundai Glovis LG Uplus SK Telecom
Samsung SHI LG Innotek CJ Logistics Hankook Tire LG Display
Hyundai HHI LSIS Samsung Electro-
Hyundai HMD LS Cable & System Mechanics
DSME SK Siltron
STX O&S STEMCO \ )
Asiana Airlines Hyundai Motor f
KUMHO TIRE Kia Motors All the Companies in
LG International - Korean Alr Electrical equipment sector
Comp GM Korea

13
X The time period follows the Mid-term and Long-term period of the Master Plan for National Energy



Targets & Performance

Perspective of full-scope management

E le of KT i
xample o = 20 companies have at least one target (scope

— — 1 and 2). 9 of those are making efforts in
= o 5 = S Scope 3 (Hankook Tire, Hyundai Motor,
5 Wieless Devices 1472 1595 1234 KORAIL, Hyundai Glovis, LG Electronics,

Emissions from

Scope lll Emissions Breakdawn {Unit: 1C0,eq)

g 50 8208 o e Samsung Electro-Mechanics, Samsung Electronics,
& Home Terminals 35026 32883 161,009 KT, S K Te | eCco m) .
/ﬁ‘ Mobile Terminals. 199790 153673 19,361
Emissions from Internet Terminals 226692 295517 111,414
st e wee won __mm  ® Companies are mainly focusing on qualitative
Water Use 932 918 785 ff t th th tt- 3 . .
T = = o efforts rather than setting scope 3 emission
:::;:e it Recyclable Weste 650 1297 830 ta rg ets.
Canstruction Waste 113 847 215
Fco.Y Within Downtown 296 215 331
i Business T Log Ostarce = = = Companies are making efforts to reduce GHG
(verseas 1677 4072 3215 . . . .
Oih::niﬁscﬂ:z : By Bus (Local, Express) 877 747 728 EmISSIOnS by Operatlng RES Or enhanCIng
By Subvy 57 5 = energy efficiency of products.
Commuting By Private vehicles 17828 22397 22822
By Train 22 24 25 .
M 605 & Sway) 43 61 = ® The highest score: KT, SK Telecom, 14
Tatal 23916 32442 32553

Samsung Electronics, LG Electronics



Absolute
& Intensity
Targets

Absolute
Targets

Intensity
Targets

BAU
Targets

No
Targets

Targets & Performance

Emissions reduction target by criteria (Scope 1,2)

6

Samsung SEM, Samsung SD], LG Elec., SKT,
SK Hynix, SK Siltron

High

9

LG Display, LG Uplus, LG Innotek, LSIS, KT, STEMCQO,
KORAIL, KAL, Hyundai Mobis

3

Samsung Elec., Hankook Tire, Hyundai Motor

3

Kia Motors, GM Korea, Hyundai Glovis

Low
12

KUMHO Tire, SHI, STX, DSME, CJ Logistics, LG Intl.,, Asiana,
HMD, HHI, ISU PETASYS, SK Innovation

Number of Companies

Companies in the electrical equipment sector
generally received high scores.

Most of the companies stated only one of the
targets in terms of absolute, intensity and BAU.

With the exception of those without targets,
the reduction targets were set by 5 companies
‘from the BAU level’ and 12 companies ‘from
the base year".

LG Electronics has an intensity target per
revenue in KRW to reduce 40% by 2020 and
total amount by 150K tons(10.3%) compared to
2008.

Samsung Electro Mechanics aims to reduce 7%
per revenue in KRW by 2050 compared to 2014,
a total reduction of 57% by 2040. 15



1-3-4 Renewable energy target

Quantitative targets
for Scope 1,2
renewable use
Including green

power certificates,

etc.

N ¢ N ¢
P A

Samsung Electronics

SK Telecom

/Specific Indices sucm

as contribution to
Scope 3 emission
reduction via
renewable energy
use

k X /

- Y
Samsung SDI

KORAIL

e Samsung Electronics

Overseas target: 100 renewable
In USA, Europe and China by 2020

Domestic target: 20% renewable
energy by 2030

« KORAIL

Planning to build 3MW solar power
generation facility.

16



1-4 Annual GHG reduction rate of Scope 1&2 absolute target

GHG reduction

ate 2 1.5% | R

LG Display, KT, LG Innotek, LG Uplus,
Samsung Electro-Mechanics, Samsung SDI,
SK Hynix, SK Telecom, STEMCO

1.5 > rate = 0.75%

LG Electronics, LSIS

0.75%> rate

SK Siltron, Hyundai Mobis, KORAIL, Korean Air 17



1-6 Comparison between targets and performance

Example of Samsung Electronics

N GHG Reduction Result and Plan
ANALYZE Reduce gas used Increase Intreduce high Switch to LED Increase facility Others
for manufacturing manufacturing energy-efficient lighting efficiency

OUTCOMES process efficiency facilities
GHG
cmissons | 52105 | 32.800 [ 8.8% [2.0% |[1.9% |2.0%
2017
GHG
Emissions 8 0 .70/0 0 .1 % 1 .1 % 0 . 2 V) 1 4 . 20/0 3 .7 %
Reduction
Plan for2018

= Only 4 companies stated comparison between targets and performance.

HYUNDAI

S . w @ LG Electronics MOBll 85

ELECTRONICS



Assessment Result 2
Information Disclosure




Disclosure of scope 1&2 GHG emission data

A
1 compan
7/’ X SK Siltron R4 s,;( N ﬁ( \,;( Yl S L
PN A\
5 companies 10 companies 10 companies 7 companies
LG Innotek H.H.I Hyundai Motor
ISU PE_IASYS LG Uplus Hyundai Mipo Korear:n Air
. LS C&S Hyundai Glovis T CJ Logistics
LG Electronics ‘ cC LSIS Asiana Airlines ans KUMHO TIRE
LG Dlsplgy 1 6 Samsung Electronics LG International 1 7 Hyundai Mobis
=ik inngvalion Samsung SEM KORAIL KIA Motors
Samsung SDI S.H. Hankook Tire
SK Hynix STX
SK Telecom GM Korea
STEMCO DSME

Both absolute and intensity data
Only absolute data 20

Only intenSity data H.H.l : Hyundai Heavy Industries, SHI : Samsung Heavy Industries



Disclosure of Scope 1&2 energy consumption data

A
1 company
DRERS N\ PXER R I XGRS XN I
P\ PN
5 companies 10 companies 11 companies 6 companies
LG Innotek Asiana Airlines CJ Logitics
19 PE.IASYS LG Uplus DSME Hankook Tire
. ‘ e C LS C&S GM Korea T ra n S Hyundai Mobis
LG Electronics _
. LSIS H.H.I Hyundai Motor
LG Display 16 s : . dai Mi 17 i Al
SK Innovation amsung Electronics Hyun ai Mlp(? orean Air
Samsung SEM Hyundai Glovis KUMHO TIRE
Samsung SDI KIA Motors
SK Hynix KORAIL
SK Telecom LG International
STEMCO S.H.
STX

Both absolute and intensity data
Only absolute data 1

Only intenSity data H.H.l : Hyundai Heavy Industries, SHI : Samsung Heavy Industries



2-1-3 Renewable Energy Use

All the
guantitative
data for
renewable
use
disclosed

Some of the
guantitative
data for
renewable
use
disclosed

FAN FAN

R\ S

LG Electronics
Samsung Electronics
KT

KORAIL

Kumho Tire

Hyundai Motors

GM

o Y

Hyundai Heavy Industries
Samsung SDI

SK Telecom

LG Uplus

LG Innotek

Using the New and Renewable Energy

Operating the Solar Power Generation Facility
KORAIL has aggressively installed new and renewable energy equipment to train facilities since 2005. As of 2015, an annual
average of 600MWh of electricity is generated from its 21 solar power stations with the total capacity of 544.6kW.

Installation of Solar Power Generation Facilities by Year 53.1
452 :
3
Y 33
2013 2014 2015  No. of installation (units) Capacity (kW) 2013 2014 2015

Operating the Solar Heat Facility
KORAIL operates 31 solar power facilities for heating and cooling with the total capadty of 401,619kcal. Such facilities will be
further deployed to new buildings and when renovating the existing ones.

Installation and Possession of the Solar Heat Facility 23

1

Capacity (kW) Less than 1000kcal ~ 1000-2000kcal Over 2000kcal

Information disclosure about

amount of renewable energy use by KORAIL 22



2-1-5. Measurement & disclosure of full-scope emissions

Disclose emissions data

o Scope 1, 2 and Y

All of SCOpe 1, 2 part of Scope 3
15 category for “avoided part of Scope 3
Scope 3 emissions”
S S T Q XERKA K 4 R
4 KORAIL B
Samsung SEM LG Uplus Other 27
KT LSIS companies

K SK Telecom j s




Assessment Result 3
Comprehensive Comparison




Performance Level in terms of Evaluation Indicators by Sector

Electrical Equipment Companies Transportation Equipment Companies

1. Annual GHG reduction rate 2. Emissions & Energy

1. Target covers all GHGs data disclosed
2. Third-party evaluation
Excellent 2. Data boundary clearly described
1. Perspective of full-scope management
PO or 1. Target covers all GHGs
1. Unit of emissions reduction target
1. Long-term vision 1. Annual GHG reduction rate

1. Comparison between target

1. Ener fficien r
ergy etticiency target and performance

1. Renewable energy
target 2. Amount of renewable energy
use disclosed
2. Comparison of targets and results
2. Grounds of target setting

Excellent: More than 50% Companies with ‘Full’ score 25
Poor: More than 50% Companies with ‘0’ score



Ranking of investigated companies

Overall Targets & Information

Trans. sector | scores | Performance | disclosure
(100) (50) (50)
1 KORAIL 61.8 19.8 42.0
2|Hyundai Mobis| 53.0 16.1 36.8
3| Hankook Tire | 52.3 16.9 35.4
4|Hyundai Motors| 50.4 12.2 38.2
5|Hyundai Glovis| 49.3 16.7 32.6
6| KoreanAir | 47.4 12.0 35.4
/| GMKorea 47.2 10.4 36.8
8| KIA Motors | 42.7 11.5 31.3
Average 39.0 8.0 31.0

Overall Targets & Information
Elec. sector scores | Performance | disclosure
(100) (50) (50)
1/ SK Telecom 84.4 43.8 40.6
2 KT 78.4 32.6 45.8
Samsung
3 Electro-Mechanics 77.2 29.9 47.2
4 SK Hynix 75.8 36.2 39.6
5| Samsung SDI | 70.2 27.9 42.4
Samsung
6l Coctrons 68.2 24.5 43.8
/| LG Display 65.5 28.6 36.8
8| LG Electrons | 63.4 22.4 41.0
9/ LG Uplus 59.5 24.5 35.1
Average 58.2 21.9 36.3

26



Ranking of investigated companies

Total score 84

L
70
Industry o8 66 43 6o
average 60
58 53 52
o 49 47 47 Industry
43 average
39

A S . » . Vv & o > %
+ F N & @ & W »> Q & R\ ¢ &
%Q' Q\*o (\Qe Q} .QQ\ 00 OQ on. éo * Qo’\' CQ\O ‘bo {~°‘ @o\
& &9 © @ & s » (& \g
2 N Q) \/0 & Q o (‘6 NS (€) p
P S L ¥ & 9O
] Q> N ¥
m Targets & Performance ®Information Disclosure 27

* Only the companies above average



Comparison of average scores for 7 Key Indicators

Electrical/Electronics/Telecom Industries

Groupl mEGroup?2

1-1-1.Long-term
vision
12
1-3-2. Emissions
reduction target by
criteria

2-1-6. Third-party
evaluation

2-1-5.
Measurement &
disclosure of...

1-3-3. Energy-
saving target

1-4. Annual GHG
reduction rate of
absolute target

1-3-4. Renewable
energy target

Group 1: Top 5 companies
(>70 points)

SK Telecom

KT

Samsung Electro-Mechanics
SK Hynix

Samsung SDI

Group 2 : Next top 4 companies
(70 > score >average 58.2)

Samsung Electronics
LG Display

LG Electronics

LG Uplus

28




Comparison of average scores for 7 Key Indicators

Transportation/Logistics/Automobile Industries

Groupl ®mGroup?2

1-1-1.Long-term Group 1:Top 4 (_:ompanies
vision ( >50 points)
12
10 A, e
2-1-6. Third-party 1d3 2t Emtlssmtnz KORA”—_ _
evaluation e ucé?i?er?;ge y Hyundai Mobis
Hankook Tire
Hyundai Motors
2-1-5. Group 2 : Next top 4 companies
Measurement & 1-3-3. Energy- (50> score > 40)
disclosure of full- saving target
scope emissions _ _
Hyundai Glovis
Korean Air
rléglluAc?iglrjlarla?eHg‘ LR, NEESEIONE EWIANEITEE
absolute target energy target KIA Motors

29



Comparison of average scores for 7 Key Indicators

Between the Electrical/Electronics/Telecom Industries (9)
and the Transportation/Logistics/Automobile Industries (8)

Electrical Equipment companies (9) Transportation Equipment companies (8)

1-1-1.Long-term vision
12

10
1-3-2. Emissions reduction

2-1-6. Third-party evaluation _ target by criteria

2-1-5. Measurement &
disclosure of full-scope 1-3-3. Energy-saving target
emissions

1-4. Annual GHG reduction

rate of absolute target 1-3-4. Renewable energy target

30



Comparison with Japan

Electrical/Electronics/Telecom Industries Transportation/Logistics/Automobile Industries
Korea Japan Korea Japan

Overall Average 58 49 Overall Average 39 47

Highest 84 82 Highest 62 88

Lowest 29 15 Lowest 20 2

Targets & Performance 29 19 Targets & Performance 3 19
Average Average

Information Disclosure 36 29 Information Disclosure 39 )8
Average Average

Evaluated companies 16 47 Evaluated companies 17 25

31



Comparison of average scores for 7 Key Indicators

Between Korea and Japan (Electrical/Electronics/Telecom Industries)

Korea Japan
1-1-1.Long-term vision
12

10
2-1-6. Third-party evaluation 8

4
>
o
2-1-5. Measurement & disclosure <

of full-scope emissions

1-3-2. Emissions reduction target
by criteria

\\

1-3-3. Energy-saving target

1-4. Annual GHG reduction rate of

absolute target 1-3-4. Renewable energy target

32



Comparison of average scores for 7 Key Indicators

Between Korea and Japan (Transportation/Logistics/Automobile Industries)

Korea Japan

1-1-1.Long-term vision
12

10
1-3-2. Emissions reduction target

e _— . 8
2-1-6. Third-party evaluation by criteria

2-1-5. Measurement & disclosure

of full-scope emissions 1-3-3. Energy-saving target

1-4. Annual GHG reduction rate of

absolute target 1-3-4. Renewable energy target

33



Greenhouse Gas Emission

Absolute Greenhouse Gas Emission (tCO.eq)

Million # = Revenue Rank
9 Top 7 companies Samsung
3 Electronje$ # 1
7
6 S .
- LG Display # 8
5
4 KT #9 _
el e sk i 7
3 /\/
2 KORAIL # 25
. Hyundai Motors # 2

2011 2012 2013 2014 2015 2016 2017 34



Greenhouse Gas Emission

Intensity of Greenhouse Gas Emission (tCO,eq/won)

IntenSIty of Greenhouse Gas Emission (tCOzeq/won) % Only Companies (15) whose intensities have decreased from 2011 to 2017

% Only Companies (16) whose intensities have increased from 2011 to 2017 g

—— Kumho Tire Hyundai Mobis ——Hankook Tire ——KIA Motors Hyundai\Motor DSME
18 Samsung Heavy Industries GM Korea ——KORAIL - Korean Air ——LG Ele¢tronics ——Samsung SEM

—STX offshore&Shipbuliding —CJ Korea Express 70 . L . L L

— Asiana Air ——Hyundai Glovis SK Hynix LG Display Samsung SDI STEMCO
16 —Hyundai Mipo Dockyard —Hyundai Heavy Industries —KT LG Uplus LG Innotek

—Isu Petasys —SK Innovation 60
14 ——Samsung Electronics LS C&S

SK Telecom LSIS ST
12 50
STEMCO
o 7w KORAIL
8

30

6
ﬂ 20 e
4 ——— ——— —— ~— .
= SK Hynix
— / T — 10 /\ y
— e
t ———

e — 0 ~—

2011 2012 2013 2014 2015 2016 2017 2011 2012 2013 2014 2015 2016 2017
35




Relationship b/w Scores & Carbon Intensity Change

Score vs. the change in carbon emission intensity from 2011 to 2017

o y = -0.0207x + 1.1402
R2 = 0.2193

@® top group in Elec. sector
® top group in Trans. sector

The change in carbon emission
intensity
H

The score

The score and the change is
slightly related to each other

The higher the score, the more
the reduction of greenhouse gas
emission

In a long term perspective, the
exact targeting and information
disclosure could be a key factor
to reduce carbon emission

36



Relationship b/w Scores & Revenue Change

The change in companies’ revenue from 2011 to 2017 vs. the score

® top group ?n Elec. sector 90 o y= 1&-20:3?12?2822

® top group in Trans. sector 30 . ' o . The Change and the score are
0 e slightly related to each other
60 @
s0 9..ef = The bigger the change, the more
40 the score
30
20 = |n along term perspective, the
10 growth potential could be related
0 to the will to reduce carbon

-l 0.5 0 0.5 1 1.5 2 emission

The change in the revenue
37



Foreign Investor Ratio

100
90
80
70
60
50
40
30
20
10

Correlation between Foreign Investor Ratio and Score

o
) L
P e

‘ ...................
e ‘

L

L
@

50 .

y = 0.9247x - 13.552 °
R2=0.4023
® ®
. “ ...... ‘ ‘
............. 4
® o . i
° ®
0 10 20 30 40
Score

® Elec. sector

@ Trans. sector

70

80

90
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Conclusion & Implication




Conclusion & Implication

* Only 12 of 33 companies set mid- and long-term vision. Samsung Electronics
IS preparing to set the target considering SBT, but no one has SBT initiatives
yet.

« The companies with mid- to long-term goals tend to get high total scores.

« Almost all companies disclose their GHG emission data but only a few of
companies reduced GHG emissions. In general, companies are poor at setting
energy-saving targets and renewable energy targets.

* There are several companies using renewable energy, but Samsung
Electronics and SK Telecom are the only two companies setting quantitative
targets.

« 50% of investigated companies have increased their emissions by 2017
compared to 2011, which contrasts with the global companies that already 4,
achieved the carbon-neutral goal.



Conclusion & Implication

= The electrical equipment companies are doing better than the transportation
companies especially in 'the targets and performance’ category. This is partly
because of global market pressure.

= All investigated companies were certified for their GHG data by the third
parties. This is because Korean government has been implementing ‘GHG and
Energy Target Management Scheme' from 2010 and ‘GHG emission trading
system’ from 2015. The result implies the importance of government'’s policy.

= Performance of public enterprises such as KT and Korail are noteworthy,
Implying that government’s policy signal and leading role are important.

= Companies with designated staffs, which have relatively bigger economic

capacity, showed better performance. H



Conclusion & Implication

= Compared with Japan, Korean electrical equipment sector received a slightly
higher score, but Korean transportation sector received significantly lower
scores in 'the target and performance’ category.

= Average scores are positively related with the foreign investors, implying that
investors who might be interested in climate change could influence
companies’ climate action. The evaluation scores are slightly related to the
change in intensities of carbon emission and companies’ revenue, implying
that climate actions of those companies contribute to their economic
performance improvement.

= International efforts including the Paris Agreement and UN’ SDGs influence
companies climate actions. 42






[ Session | ]

7| = ° E ;'I-""I E'* 201 8 Aligning climate actions of economic
actors with Paris Agreement (1.5C)

CLIMATE ACTION CONFERENCE 2018

Panel Discussion

Moderator Yong Gun Kim (Chief Research Fellow, Department of Atmospheric and Climate
Change Research, Korea Environment Institute)

Panel

Dongjun Ha (Team Leader for Climate & Air Quality Division, Climate & Environment
Headquarters Seoul Metropolitan Government)

ChongHa Won (Head of First Choice and GoGreen, DHL Express Korea)
Yoonmee Jeong (Executive Director, Sustainable Finance, Global Markets APAC, BNP Paribas)
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DHL EXPRESS KOREA

ChongHa (C H) Won
CLIMATE ACTION CONFERENCE 2018, Seoul
Oct. 10, 2018
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Deutsche Post DHL
Group



About 520,000 employees in 220 countries
and territories

€60.4bn revenue and €3.74bn EBIT

59m letters, 4.6m parcels, 880,000 TDI
shipments per day

3.96m tons of air freight, 3.25m TEU of
ocean freight, 13.7m m2 of warehousing

.9m liters diesel

I [ et

1,406m kg kerosene, 3,194m kWh energy

U PN e el [ . 7

28.44m tons of CO2e




Our corporate strategy

Investment
of choice

Shareholders will see
DPDHL as company that
consistently delivers
against high aspirations

Deutsche Post DHL
Group

-t

>

7wy, LIVING
() Resronstay

Deutsche Post
DHL Group becomes
the benchmark of
responsible business
practice

Provider
of choice

Customers will view DPDHL as
the reference for logistics

c 9 Employer
’/‘ of choice

Potential) employees will
want to work for DPDHL
because it enriches their lives

GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018 3



Successes of our GoGreen program

GOGREEN N ;

First global logistics Adopting the Shared Start of large Achieving 2020

service provider Value approach scale rollout of target to improve

with a quantified CO, and a new generation electric mobility carbon efficiency

efficiency target of tailored GoGreen for pick-up and by 30%, 4 years
Solutions delivery services early

2008 » 2012 2014 2016 ®

Deutsche Post DHL
Group GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018



Influencing factors inspired us to re-think our GoGreen program

Internal inputs External inputs , r""
N D = P Climate Change £
= Senior management » DPDHL Sustainability -
interviews Advisory Council Local air pollution m
= Expert input from = Stakeholder roundtable

divisions and functions . Desk research

" Online survey = Competitor analysis Employee engagement

= Customer analysis

. : Bold and visionary umbrella %
» Rankings & ratings

&
The world agrees on the Paris Agreement %ml >
(S

4

UN Sustainable Development Goals are decided ;i

CEV‘E"LOPMENT
GOALS
Major customers demand green logistics services ‘lmi 'm"l}

Investors demand action and transparency -4

Regulatory requirements lean towards decarbonization of transport m

o

Deutsche Post DHL
Group GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018



Our bold long-term mission

MISSION 2050:
/ZERO
EMISSIONS

Deutsche Post DHL
Group

GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018

6



Four strategic targets for 2025

Global Target @ Increase carbon efficiency by 50%

Local Target ® ‘ 70% clean last mile solutions

ARE-VISIT ARE-VISIT ARE-VISIT
a [ ] @

2025 @

Economic Target ® > 50% of sales Green Solutions

80% Certified GoGreen Specialists
People Target ® .
One million trees planted each year

Deutsche Post DHL
Group

¥

ARVl

ZERO
EMISSIONS

¥ .

GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018 7



Basic conditions are changing

(Increasing) pollution in cities

Lawsuits in Europe against
countries and cities

Potential diesel bans

Deutsche Post DHL
Group

eCommerce requires new
approaches

Availability of technology to
reduce local pollutants

GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018

8



StreetScooter — An electric vehicle developed in collaboration with
delivery staff

LT 11 | ﬁﬂﬂa.ﬂ
.|

R T R A ey
FRFRTHTRL PR, RN et

Motivation for in-house
development

_
3 2 o

 Fast achievement of
target costs

» Guarantee of optimal
ergonomics

» Better visibility conditions
and robustness

* Emotional enthusiasm of
delivery staff

* Reduction of CO,, local
emissions and noise

Deutsche Post DHL
Group GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018 9



Facts and figures

2011 Decision to develop own electric vehicles
2014 Acquisition of StreetScooter start-up

v' 6,000 StreetScooter in daily operations

v' Over 6,500 charging points installed

v' More than 25,000,000 km driven

v' Urban carbon-free parcel delivery

v External sale started
2018 Testing hydrogen fuel cells

2018 Pilot autonomous driving

Deutsche Post DHL
Group GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018 10



Compelling arguments

60 % — 80 % less fuel costs -

60 % — 80 % less maintenance
and repair costs

ol |

No motor vehicle tax (Germany)

-

Subsidized: up to €4,000 env.
bonus + local funding

Positive reputation and high
communications value

Deutsche Post DHL
Group GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018 11



Electric cargo bikes replace vans for inner city deliveries

I = operations
> Pilot/ ramp-up
Planned

Deutsche Post DHL
Group GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018 12



New containerization

CubiVan

Trailer City-Hub

Cubicycle

Deutsche Post DHL
Group GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018 13



m — TR m— —— P
- Hydrogen Trucks 1

» DHL is part of several collaborative |

projects to test and use Hydrogen H2-Share
EMISSION-FREE
. ROAD TRANSPORT
= :
H (el W EI=] Wystrachll. TNO fy'ﬁ‘ 4 e

Teardrop Trailer

i
E  More than 1,200 trailers at DHL
i: * Up to 9 percent fuel savings




Green solutions for our customers

| am looking for
green solutions!

2

Deutsche Post DHL
Group

| am looking for...

Transparency

| am looking for...

Emissions compensation

| am looking for...

CO, reduction in my
supply chain

v" Reports

Carbon Reports v' Analysis
v Simulations

v Emissions

compensation

Climate Neutral _
v' Climate pro-

tection projects

V' CO,-efficiency
Green Optimization v" Circular
economy

GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018
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Tree planting

OVER A MILLION TREES PLANTED IN 2017

Deutsche Post DHL Group and its employees took an important first step on the road to Mission 2050 in 2017 by planting 1,055,000 trees.

your contribution

u for
Thank o lanting in 2018!

and keep on p

o North America 472,251 ] T —_—
B Q ‘gﬂ - x f* . Europe 18,342 ‘Q‘Y ﬂ P/
) Y P ~ A Korea 2.00
Y_ Asia & Oceania 279,147
s PN s, g
Central America 2,925 Ty

v ' Middle East & Africa 250,130

- Q

Deutsche Post DHL
Group GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018 16



DHL EXPRESS KOREA

1 IBBE

Customers

High ends
Gateway 24
Facilities 5 0 0

1 34 1 Vehicles
el 10

places

No 1

Market Share
(For 41 years)

Int’l Express Co.

4 Million

Time Definite Shpts Annually

Daily
1,300 BB

Employees

Total 23 facilities in KR
B 1 Gateway

® 22 Service Centers

Deutsche Post DHL
Group

GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018
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DHL EXPRESS KOREA GoGreen

Improved CO2 efficiency by 36%

from 2009 to 2017 by below :

- vehicle replacements with high
technology : Draw-bar trucks, euro 6
engines, air spoilers, electric bikes,
telematics, etc.

- eco friendly infrastructures with high
efficiency lightings, LED etc.

Measured and monitored by carbon
accounting report putting facility
target.

Engaged employees by Eco-drive
training.

Deutsche Post DHL
Group

Target

1.06

e Performance

0.68
(¥36%)

2009 2010 2011 2012 2013 2014 2015 2016 2017

Euro 6 engine low top truck Electric bike

GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018 18



CSR activities in Korea

| V|
CSR for Environmental protection Planting Trees
Global Volunteer Day (GVD )
Quarterly & Yearly GVD Participants Trees
Activities 25 Q317 75 300
Q118 105 400
Volunteers 900+
Q218 412 1,350
Hours 3,000+ Total 593 2,050
* Focus on GOGREEN

Deutsche Post DHL
Group GoGreen: Mission 2050 | Seoul, Korea | Oct. 10, 2018 19



EXPRESS KOREA GoGreen recognition

[

Korea Green & Climate Awards
from Nat'| Assembly 2015

MLIT’s Green Logistics Co.
Certification since 2013

Km3

L

ENVIRONMENTAL MANAGEMENT SYSTEM

Thiin b ol Bl
EOTE R ——

DHL Korea Ltd.

a
B e

b e ot b o K D o el tsngmm] esiaes ik

KOS T LSk S0 X0F AASE) 002008

This i b v o T Pl o o o g

A Expraas Safves

B T - g 22 B0

Enprmem Tm Ny = T

2017 Global Standard Mgt
Awards for 5 years

[——

Deutsche Post DHL
Group

GoGreen

Minister of Environment
Green Mgt Awards,2015

GoGreen AP Express
CE Awards 2014

2015 DPDHL Group CEO
Awards for GoGreen

: Mission 2050 | Seoul, Korea | Oct. 10, 2018 20
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CLIMATE ACTION CONFERENCE 2018

Accelerating energy transition in
align with Paris Agreement (1.5°C)

Presentation |

Korea's Energy Transition :
Challenges and Opportunities

Jong Ho Hong

(Chairman, Energy Transition Forum of Korea &
Professor, Seoul National University)
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Korea's Energy Transition:
Challenges and Opportunities

Climate Action Conference 2018

Hong, Jong Ho
Energy Transition Forum of Korea

Seoul National University
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What is ‘Energy Transition™

- Fossil fuel and nuclear based energy supply system having negative impact
on future generation and global environment including climate change

- Reducing energy demand by energy saving and energy efficiency

- Transforming our energy system to renewable energy



Why is Energy Transition important for Korea?

Energy Security Clean and Safe Energy

- 8th largest energy consuming country - Highest nuclear power plant density
- 95% energy import dependency - Lowest % of renewables share in power generation
among OECD

- Highest PM2.5 Concentration among OECD

New Growth Engine GHG Emission Reduction

- Stagnating potential growth rate - In 2017, coal share of power generation 45.4%
- 4t [ndustrial Revolution and Energy Innovation (nuclear 30.3%)
- 7th largest emitting country

- NDC: 37% reduction by 2030



Korea is among the highest energy consuming countries

(Unit: Mtoe)

2015 China us India Russia Japan Germany Brazil] Korea |[Canada France

Primary
energy 2973 2,188 851 710 430 308 298 273 270 247

supply

Source: IEA(2017)_Key World Energy Statistics



Energy intensity is among the highest in OECD

Korea Japan Germany UK OECD
Energy Intensity
(toe/thousand (?_(:)I'g) 0.10 0.09 0.07 ?5(()3

USD)

Source: Ministry of Strategy and Finance of Korea, 2016



Electricity consumption is rapidly rising

kWh per capita

12000 -

10000 -

8000 - —OEIE
—E

6000 - E%)\

4000 - —
e« OECD

2000 -

0

1990 1995 2000 2005 2010 2014



Highest nuclear power plant density

99 plants 35 plants

O
24 plants

58 plants
38 plants



Highest PM 2.5 Concentration among OECD countries

CHZ| Y9 == (TF2]: Micrograms per cubic meter)
35

30

25

20

15

10

Source: OECD(2016), Better Life Index



Renewable Energy Supply

Korea is the lowest among OECD countries(1.47%), OECD average is 9.64%

Renewable Energy/Primary Energy

30 -

Denmark
25
20
15

Germany
10 France
51 o — == _ Japan

A —

Korea

0 T T T T T T T T T T T T T T T 1

v 2000 v 2001 v 2002 v 2003 v 2004 v 2005 v 2006 v 2007 v 2008 v 2009 v2010 v2011 v2012 v2013 v 2014 v 2015

Source : IEA, Renewable Information 2017



Renewables Share in Electricity Production

277
60.6
52.8
(o)
_-3.5%(2017p)
24.7 2 2
17.3 15.9 14.9 i
I
QAEZ|O} WOlE E2EL S Ig=  DYA U= o= ekt

Source : IEA, Renewable Information 2017



Global Cumulative installed capacity by energy (2000~2017)

- In 2017, $280 billion in global renewables (solar, wind, biomass, etc.) investment,
while $103 billion invested in fossil fuel generators, $45 billion in large hydro dams,
and $42 billion into new nuclear power plants

600

Wind
500
Solar
400 -
/ Nuclear
300

200

100

O T T T T I I ?’I T T T T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Source: Statista, IAEA PRIS database



Levelized Cost of Electricity (LCOE), Nuclear Generation

160

140

120

100

80

60

China

40

Korea

20

2005 2010 2015

Source: IEA(2015), TProjected Costs of Generating Electricity.
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Electricity Self Sufficiency Rate by Region

350

300

282,85
250

196.79
200 185.01

160,37
150

104,57
100

126,39 126.13
50
1
1.82

Source : KEPCO, 2018



Summary of 2050 Sustainable Energy Scenario of

Korea

e e e e e
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Demand side transition

MTS ATS & VTS
(Unit: MTOE) (Unit: MTOE)
200 200
150 _f__-..-vf""r 150 d_r,,_.-*?’“_
= _-_-_-_-_-_--_' - __.;
1':":' T ___-'E‘E'-U 1':"3 1 — S S p— BAU
7% Modarate 24% Advanoced
o v o | v
1] )

2014 2020 2030 2040 2050 2014 2020 2030 2040 2050



Final energy consumption, BAU Scenario

(Unit: Mtoe)

200

180

160

140

120

100

80

60

40

20
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M Electricity m Natural Gas m QOil H Coal H Bio m Heat(FF) m Heat(RE) B Solar Vehicle



Electricity generation and fuel mix, BAU Scenario

(Unit: TWh)
800

700
600
400
300
200

100

2014 2020 2025 2030 2035 2040 2045 2050

® Nuclear m Coal W Natural Gas ® Fuel Ol m Solar ® Wind H Bio W Hydro B Ocean



Final enerqy consumption, Moderate Transition Scenario

(Unit: Mtoe)
140

120
100
80
60
40

20

2014 2020 2025 2030 2035 2040 2045 2050

M Electricity m Natural Gas m Oil m Coal H Bio m Heat(FF) m Heat(RE) B Solar Vehicle



Electricity generation and fuel mix, Moderate Transition Scenario

(Unit: TWh)

700
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Final enerqy consumption, Advanced Transition Scenario

(Unit: Mtoe)
140

120
100
80
60
40

20

0
2014 2020 2025 2030 2035 2040 2045 2050

M Electricity B Natural Gas m Ol H Coal H Bio W Heat(FF) B Heat(RE) W Solar Vehicle



Electricity generation and fuel mix, Advanced Transition
Scenario

(Unit: TWh)
600

500
400
300
200

100

0
2014 2020 2025 2030 2035 2040 2045 2050

B Nuclear H Coal B Natural Gas M Fuel Ol W Solar B Wind M Bio H Hydro W Ocean



Final energy consumption, Visionary Transition Scenario

(Unit: Mtoe)
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Electricity generation and fuel mix, Visionary Transition

‘::l-ug5|p‘ - '.; ~

Q

900

800

700

600

400

300

200

100

0

(Unit: TWh)

2014

® Nuclear

2020

m Coal

2025

B Natural Gas

2030

u Fuel Ol

H Solar

2035

= Wind

2040

H Bio

B Hydro

2045

B Ocean

2050



100%

90%

80%

70%

60%

50%

40%
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Renewable energy share

11%

100%

45%

15% 0
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GHG emission reduction

140%
. 115% 116% . 116% 118%
120% . 1100 113% —
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Challenges and Opportunities for Energy Transition in Korea

Supply-oriented

energy policy ‘

Resistance from vested
interest groups ‘

Low acceptance of

renewable energy ‘

sabuajeyd

Lack of competition
in electricity market

Energy price not reflecting
LCA/social cost

Lack of political and ‘

institutional support

Political will by the government

Carbon phase-out movement from
local government

Extreme weather, climate
. change, PM2.5,

earthquake risk

Change in civil consciousness and
commitment from civil groups

sanunjioddo

Renewable energy gaining
competitiveness

Global effort to reduce GHG and
advance energy transition
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New Demand for Carbon by

Government

Carbon Pricing,
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NGO

RE100

[ —

Investor

Stranded Assets,
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NGO
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Last month...

ING to assess $600bn loan portfolio based on .
climate impact = goyum 2|
Dutch lender becomes first big bank ro adopt policy pressing clients to meet Paris goals ARt

SFAHaSEH T A= =
EAEEZ| =2HE 7}2!

GEPS, First Korean Pension Funds to
Join CDP

Some obaervers hove linked the recent wild fires in California to climate change © Reufers

Leslie Hook In San Francisco SEPTEMBER 17, 2018 14 =

ING, the Dutch bank, will start assessing its $600bn lending portfolio based on
climate impact, a first step in shifting the entire portfolio to align with the

emissions reductions required by the Paris climate agreement,

The policy, the first of its kind for a big bank, will include putting pressure on [Me=rFAl2] 285 7|5t = SREGZ 32 U S7[3 =2

clients whose businesses do not conform with the climate goals of the Etad 8 27| == (CDP-Carbon Disclosure Project)®| 7}2IHCHD 17
agreement.
uict

“We will try to look at the entire portfolio and make sure that over time it

aligns with Paris,” Isabel Fernandez, head of wholesale banking, said.

Source: Financial Times, Sep 17, 2018 * CDP runs the global disclosure system for investors to manage their environmental impacts.

Source: Joongang Daily, Sep 17, 2018
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Background & Mission

Following a request from G20 Finance Ministers and Central Bank Governors, in
December 2015, the Financial Stability Board established the Task Force on
Climate-related Financial Disclosures (“TCFD”) to

*  Promote more informed investment, credit, and insurance underwriting decisions; and

* Enable stakeholders to understand better the concentrations of carbon-related assets
in the financial sector and the financial system’s exposures to climate-related risks.

“Increasing transparency makes markets more efficient, and economics more
stable and resilient.”

— Michael R. Bloomberg, Chair
y

< Recognizing impacts of climate change on finance, the Bank of Korea published an
article on June 28, 2018, which analyzed physical and transition risks associated
with climate change.
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Focus on Financial Impacts

Trancitinn Riclkc

Policy and Legal

_ |

Technology

Market ) N
Opportunities

Reputation

Phﬁsical Risks
'
Financial Impact
|

Revenues

1

Strategic Planning
Risk Management

1
-d
|

Cash Flow
Statement

Income

Statement

Expenditures

Opportunities

Resource Efficiency

Energy Source
Products/Services

Markets

Resilience

Assets

& Liabilities

Capital & Financing
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Disclosure Recommendations

Governance

Risk

Management

Governance

The organization’s governance around climate-related
risks and opportunities (e.g., whether the Board of
Directors is directly involved)

Strategy

The actual and potential impacts of climate-related risks
and opportunities on the organization’s businesses,
strategy, and financial planning (e.g., how this
assessment is incorporated into existing business
strategies)

Risk Management

The processes used by the organization to identify,
assess, and manage climate-related risks (e.g., whether
proper processes are established)

Metrics and Targets

The metrics and targets used to assess and manage
relevant climate-related risks and opportunities (e.g.,
whether such metrics and targets are influential)

9 | KIM & CHANG



Tcm | TASK FORCE ON CLIMATE-RELATED
FINAMCIAL DISCLOSURES

Resources

TCFD Knowledge Hub

Find the resources you need to understand and implement the TCFD recommendations.

TCFD Recommendations -

Knowledge Hub (https://www.tcfdhub.org)

Contribute

Case Studies

Events Support the TCFD

Start searching for resources below, or click here to learn about the TCFD recommendations. You can also
click on the four themes below for more detail on the recommendations.

Governance

Disclose the organization’s
governance around climate-related
risks and opportunities.

Find out more here ©

Strategy

Disclose the actual and potential
impacts of climate-related risks
and opportunities on the
organization's businesses,
strategy, and financial planning
where such information is
material.

Find out more here ©

Risk Management

Disclose how the organization
identifies, assesses, and manages
climate-related risks.

Find out mere here ©

Metrics & Targets

Disclose the metrics and targets
used to assess and manage
relevant climate-related risks and
opportunities where such
information is material.

Find out more here ©

10 | KIM & CHANG



https://www.tcfdhub.org/

Knowledge Hub (for all sectors)

Governance ) / Risk Management
B) Describe the impact of C) Describe the resilience of the
climate-related risks and organisation’s strategy, taking
opportunities on the into consideration different

A) Describe the climate-related
risks and opportunities the
organization has identified over

Disclose the organizations

FOVEITance arourg clmane-relaied

ﬂsh!aneupparmnm;

organization'’s businesses, climate-related scenarios,

strategy, and financial planning. including a 2°C or lower
scenario.

the short, medium, and long
erm.

il OuL IMare nens. L 7E FEfE el DA Mire rens

Guidance for All Sectors

Strategy

Disclose the actual and potential
impacts of dimate-related risks
and opportunities on the
organization’s businesses,
strategy, and financial planning

where such information is
rmaterial.

Fnd out more here ©
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Knowledge Hub (for a sector)

Gavernance
Disclose the Organizanons

FWEIMance aroundg lmans relaed
Tishs and oppartinties.

FANaouL IMore nens.

Risk Management

Strategy

Disclose the actual and potential

A) Describe the climate-related
risks and opportunities the
organization has identified over
the short, medium, and long
term.

B) Describe the impact of
climate-related risks and
opportunities on the
organization's businesses,
strategy, and financial planning.

C) Describe the resilience of the
organisation’s strategy, taking
into consideration different
climate-related scenarios,
including a 2°C or lower
scenario.

¥
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TCFD Knowledge Hub (Archive)

- Financisl

L5 Mor-Flagmncla

Recomrmendatien b
Hesource Type e
Legsigtion f Regulstion
Framework / Standard
Guidance / Too
Reseanch / Insignts
Weblnar{fecoming
Country b
noustry Groups P

Article name & author

A4S Fssential Guide to Fnhand

Author: The Prince’s Accounting for

Industry Group: All Industry Groups

A4S Essential Guide to Managin

Author: The Prince’s Accounting for

Case Studies

Search through the case studies to learn more about how organizations are using the TCFD
recommendations.

* AP2’s climate report based on TCFD’s recommendations — The
Second Swedish National Pension Fund (G, S, R, M)

* Collaborating and communicating climate risk — Landsec (S)

* Reporting on 2 and 4 degree scenarios analysis — Unilever (S, R)

Industry Group: All Industry Groups

A4S Essential Guide to Strategi

Althor: The Prince’s Accounting for

Industry Group: All Ingustry Groups

=t [R N~

i |
%)

ACS| Governance Guidelines: A
Australian companies

Author: Australian Council of Super

Industry Group: Al Industry Groups

1.0 e

A4S ESSENTIAL GUIDE SERIES: ENHANCING INVESTOR ENGAGEMENT

ENHANCING
INVESTOR |
ENGAGEMENT

cepr i B (L3
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Acceptability + Implementability

While climate change affects nearly all economic sectors, the level of exposure and
the impact of climate-related risks differ by sector, industry, geography, and
organization.

Furthermore, the financial impacts of climate-related issues on each business are
not always clear because of

* Limited knowledge of climate-related issues within business;

*  Tendency to focus mainly on short-term risks without paying adequate attention
to risks that may arise in a long term; and

* Difficulties in quantifying climate-related risks.

v In Korea, all climate-related tasks are generally done by a designated team
within company. Also, the issues are rarely reflected to corporate strategy.

14 | KIM & CHANG



Actual Application - Auto

News » Business » Business News
[ ]
BMW, Daimler and Toyota named as most
L ] L]
climate-friendly car manufacturers
14 2
Lower risk, Vulnerable
13| less proactive
- .- @ Suzuki
512 e Subaru D
E u Tata Motors : "';:
%,1 . ‘ . PSA FCA
=
@ 9 .Fienault
E 8 Honda
g = Toyota
% 7 Nissan ;.\—.-_\Ford I Europe
O w
6| Daimler ‘ > General Motors M Japan
5 ) BMW Volkswagen Higher ris:k, Il USA
p Resilient : opportunity seeking Other
4 o) 6 7 8 9 10 11 12 13 14
Risks weighted rank
Bubble size: Larger bubble size = stronger performance on climate governance & strategy
Source: CDP

Source: Independent, 2018
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Financial Impact by TCFD’s sector criteria

Agriculture, Food &

Transportation Materials & Buildings Forest Products
*  Air freight
*  Passenger air °  Metals & mining
. transportation *  Chemicals °  Beverages
*  Qil &gas . . . . .
. °  Maritime transportation | ¢  Construction materials °  Agriculture
Industries *  Coal . . .
« Electric utilities *  Rail transportation °  Capital goods °  Packaged foods & meats
°  Trucking services °  Real estate management| ¢ Paper & forest products
*  Automobiles & & development
components
No. of affected
companies/businesses 53 162 344 74
(whose financial information is
available via search system)
Total cost of emissions KRW 1,354.3 billion KRW 97.8 billion KRW 1,308.2 billion KRW 50.3 billion
reduction (20%)*
Ratio of emissions reduction 3.29% 0.1% 0.8% 0.3%
cost to sales
Average cost of emissions KRW 25.6 billion KRW 0.6 billion KRW 3.8 billion KRW 0.7 billion
reduction by company
Expected reduction in - - - -
KRW 120-260 billion KRW 10 billion or less KRW 19-39 billion KRW 10 billion or less
corporate value per company
Effect on operating margin 9.0% > 5.8% 4.6% > 4.5% 4.3% > 3.5% 4.8% > 4.4%
(reduction rate) (-35.3%) (-2.7%) (-19.4%) (-6.8%)
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Impact on Profit and Corporate Value

Energy Sector Materials & Buildings Sector

g . tion in
Enterprise Enterprise Retained e Due Corp Value
Value before Value after o el After Carbon
Carbon Pricing Carbon Pricing arbon Pricing
. . . , Operating Profit Operating Profit After
Operating Profit Corp Value Operating Profit Befof‘)e Carbin Pricing Sl £ " Carbogn Pricing
Ratio (9.0%) 35% J Ratio(5.8%) (4.3%) 19% (3.5%)

» Reduction in permitted carbon emissions is expected to greatly affect the energy
sector and materials & buildings sector
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Disclosure Regulations

Category

Whether
compulsory

Enforcement Procedures for

the Regulations on Public
Disclosure on the Securities
Market

Voluntary disclosure

Regulations on the Issuance and Disclosure

of Securities, etc.

Compulsory

Environmental Technology and
Industry Support Act

Compulsory

Framework Act on
Low Carbon, Green
Growth

Compulsory

Companies
subject to
disclosure

Companies listed on the
securities market

Among companies required to submit annual
business reports, companies subject to
management under the Framework Act on Low
Carbon, Green Growth, companies certified for
green technology/industry and green companies
under the Environmental Technology and Industry
Support Act

Green companies under the Environmental
Technology and Industry Support Act,
public institutions prescribed by
Presidential Decree and companies having
significant environmental effects

Companies subject to
management under the
Framework Act on Low
Carbon, Green Growth

Matters to be
disclosed

Matter related to information on
green management

Matters regarding designation and removal of
companies subject to management, matters
regarding GHG emissions and energy use, certified
matters regarding green technology/industry, and
matters regarding designation of green companies

1. Goals and major action plans for
environment protection, resource saving,
pollutant emissions reduction, etc.

2. Matters regarding development and
utilization of products/services for
environmental management

3. Matters regarding results of
environmental management

4. Matters regarding green management
under Article 2(7) of the Framework Act on
Low Carbon, Green Growth

GHG emissions status,
energy use, etc.

Disclosure
via

DART, securities information
terminal and securities market
magazines

Annual business report
(DART)

Environmental information disclosure and
verification system

Website of relevant
authority for each sector
or the central integrated

GHG information
management system

Limits

Only few cases of disclosure as
disclosure is voluntary; not
applicable to unlisted
companies

Difficult to estimate risks for companies simply
based on GHG emissions information.

Disclosure media are not well known to general users of disclosed
financial information (shareholders, creditors, regulatory authorities,
etc.). Difficult to convert into monetary value

20
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Gap analysis - TCFD Recommendation vs. the Best

TCFD Recommendations

a. Describe the board’s oversight

Company A Company B

Considerations

The board’s responsibilities

Govern should be specified
- b. Describe management’s role in assessin . . » Environmental management . ol
ance ‘manag a g Company-wide energy committee . 8 Internal reporting lines must be
and managing risks and opportunities. committee established.
- a. Describe risks and opportunities identified Review of short-term financial/product manufacture risks and expand
over the short, medium, and long term. business portfolio through medium/long term R&D o WeEs e A e e S
Strateg » Energy & environment business approach
- b. Describe the impacts on the businesses, Establishment of counterstrategies office established management * Need to establish detailed
y strategy, and financial planning. in relation to carbon credits counterstrategies against climate scenarios and review financial
change. modeling methods, etc
- c. Describe the organization’s resilience -
- a. Describe processes for identifying and . . . N
. 'p . ying Operation of internal systems such as continuous monitoring
assessing climate-related risks.
| ) fth o, £ risk . ¢ Need risk management system
Risk ' - ‘ Explanation 9 .t_ e o.rg.anlza.tl.on s « Identify risks fand oppor'lcunltles : e rm e e e e e
Manage - b. Descn!oe processes for managing climate- process Py.dIVIdII’Ig it into visions, report to en_wronmenta and medium/long term
related risks. goals, missions, key challenges and company-wide management q ) difving th
ment relevant fields committees * Nee FO rgvnew WG EES
organization’s structure
 ¢. Describe how above processes are i
integrated into the overall risk management.
- Disclose the metrics used to assess climate- Establish target of reducing GHG by < Continuously manage CO2
related risks and opportunities 23% from BAU by 2020 emissions per ton of products .
e Need to secure in advance
Metrics - b. Disclose Scope 1, Scope 2 ( and Scope 3 Disclose expertlsg to assessffiamblllt\( and
& GHG emissions) and related risks. ElpfErEfpTEIEEEE G T (R
; } ¢ Need for a new compensation
Targets « Establish target of reducing GHG

C. Describe the targets used and performance
against targets.

Establish target of reducing GHG by
23% from BAU by 2020

per ton generated from factories
by 9% compared to 2007-2009
average by 2020

system for assessment of climate-
related performance
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Takeaways (1/2)

* As the demand for financial institutions and companies to disclose their counterstrategies against
climate change is becoming more specific and urgent, financial institutions and companies need to
set priorities differently from the past.

*  While the recommendations from the global gurus of TCFD under G20 must be used as a
foundation for financial institutions and companies to establish countermeasures, they must be
customized depending on country/industry/organization.

* Korea is the second country to introduce the emission trading scheme, and it is expected to cause
decrease in operating profit and corporate value of all covered Korean companies in a greater or
less degree.

 As environment-related disclosures in Korea are mostly voluntary, neither the disclosed
information nor the number of companies making disclosure is sufficient. Information disclosed
in sustainability reports is not standardized and therefore does not serve as an objective standard
to assess risks and opportunities.

* In Korean financial institutions or companies, countermeasures against climate change are either
only handled by a single department or neglected by the board even though they should be an
organization-wide issue.
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Takeaways (2/2)

Therefore, each organization needs to take following measures:

Establish governance, strategies, risk management and targets not limited to one-time projects
but covering a longer term based on the recommendations/methods of TCFD

Establish an internal countermeasure process engaging the entire organization rather than a
single department

Improve discussions by specifying R&R of the board and management, and divide R&R by internal
working-level department

Secure a continuous management system by connecting achievements to a proper compensation
system

Provide consistent training to employers/employees to improve their awareness of climate
change including changes in external environments/demands of interested parties

Disclose relevant achievements through sustainability reports and other various global initiatives
as part of shareholder engagement

Implement the foregoing after customizing them based on the organization’s own statusg
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Panel Discussion

Moderator Byung—Wook Lee (professor, Graduate school of
Public Policy, Sejong University)
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Safety Center, Samsung Electronics)
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Renewable Energy
Buyers Alliance

We power the
corporate movement
toward renewable
energy.

October 10t", 2018



Goal to deploy 60 GW from voluntary buyers by 2025

Renewable Energy Buyers Alllance

A% BUSINESS
5 RENEWABLES
£ CENTER

REBA : coalition of NGOs that
grows large buyer demand for
clean energy

The four REBA initiatives :

= WWF’s Renewable Energy Buyers’
Principles

L Renewable Energy
Buyers Alliance

= Business for Social Responsibility’s
Future of Internet Power

= the Rocky Mountain Institute’s
Business Renewables Center

= World Resources Institute’s
Electricity Initiative

Future of
I ! “ ',v]C[ i OWE

R A RENEWABLE
e THERMAL .
c M, COLLABORATIVE

Electricity Initiative

WORLD
RESOURCES
INSTITUTE

R RENEWABLE
ENERGY
BUYERS'
PRINCIPLES

Climate Action Conference 2018




Renewable Energy Buyers Principle (

VWF

Buyers’ Principles on facilitation of WWF and WRI :
1) spur progress on RE and 2) add perspective to the future of the U.S. energy and electricity system

The Principles launched in July 2014 with 12 signatories, 8.4 million MWh of RE by 2020
As of June 2018, 75 companies have signed on, over 69 million MWh annually by 2020

COST- LONG-TERM COOPERATION
oo | ewsnarcers

1. Greater choice in procurement options, 2. More access to cost competitive options,

3. Longer- and variable-term contracts, 4. Access to new projects that reduce emissions beyond BAU,

5. Increased access to third-party financing vehicles as well as standardized and simplified processes,
contracts and financing for renewable energy projects

6. Opportunities to work with utilities and regulators to expand our choices for buying renewable energy
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CORPORATE RENEWABLE ENERGY BUYERS’ PRINCIPLES:
INCREASING ACCESS TO RENEWABLE ENERGY

MILLION MWH
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Why

T
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Utilities?

Companies raduce their ensrgy use
through efficiency measures and supply
renswable energy on-site

S

Even the most

can self-supply far less.

energy-efficient big box ; 0
stores can only supply 30% | /
of their electricity on-site 0
WHLTBOMY Solaf oneraly; |

data centers, for example, \ ‘

Companies buy their remaining snergy
from the grid, including renewable and
non-renewabla sources

The remaining 70% of renewable energy needs
must be delivered through the grid. Today, many
companies have no way to choose renewable

local utility or other generators.




Driving Beyond Green Tariffs in Regulated Markets

WRI Launched Clean Power Councilin September, 2017
Year 2013 Now.............

M Green Tariff Utility Renewable Energy (RE) Deals
B Considering a Green Tariff '

{Ewe dead plan of peogossl vt the PUC) I Geentarifiisiand [l Greentarifits)but [l Considering a I ©ne-on-oneRE I Electric retail No known direct
executed RE no deal(s) through green tariff deal(s) between choice easily large-scale RE
deal(s) through tariff to date (proposal with the companies and available (EIA) access available
tariff PUC) utilities, but no

green tariff to date

http://buyersprinciples.org/corporate-re-strategy-map WORLD RESOURCES INSTITUTE
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Market Expansion: New Buyers
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Lay of the Land: 11 GW of corporate deals now

5&’,3{-__«'1‘53;5 Corporate Renewable Deals
CENTER 2013 -2018 YTD

Capacity (GW) — Akamai
3.5 2:'&:; HoalthCore
= Dsf;tubucks
312 (32) — JPMorgan

3.0
25 Wimat vocer & Ganble @
2.0

1.5

1.20 (8)

1.0
0.5
0.0 .
2013 2014 2015 2016 2017 2018 YTD
Publicly announced contracted capacity of corporate Power Purchase Agreements, Green Power Purchases, Green Tarlffs, and Outright Project Ownership in the US,
2013 ~ 2018 YTD. Excludes on-site generation (e.q., rooftop solar PV) and deals with opersting plants. {#) indicates number of deals each year by individusl companies. P
Copyright 2018 by Rocky Mountain Institute (X}
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Just The Past 5 Years: 2013-2018
51 new buyers joined the market — 10x growth vs. 2008-"13
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Future of Internet Power

Vision: An internet powered by 100% renewable energy

= Started as4 tech companies to nhow 13 members across industry sectors.
= best practices in deploying renewables at colocation data center
= Launched Corporate Colocation and Cloud Buyers’ Principles AT

BSR  Future of GHG Emissions Accounting,
Internet Power
Renewable Energy Purchases,
o Ade b Cf}‘kamai /\ AUTODESK and Zero-Carbon Reporting:
Issues and Considerations for the Colocation
Data Center Industry

WORKING PAPER
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Renewable Energy
Buyers Alliance

RENEWABLE
THERMAL Aproject of
COLLABORATIVE

Founding Members:

LOREAL

MARS

Heating & Cooling
AClimate Challenge

) W @

50% OF GLOBAL 39% OF GHG $270 BILLION
final energy is comprised emissions from energy- amount heating and
" of energy used for heating related sources can be . c_ct)oélrgtg CtOSt In the”
and cooling attributed to heating nred. states anntaly,
€2 Kimberly-Clark buted o e

£ Philadelphia car g’ll
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( WWEF — An International Network

Over 100 offices in 60 countries | ®

@9
Growing Climate Business Engagement across the network av
WWF

Priority focus on scaling corporate demand for and access to -
renewables to drive transition

Priority Markets: Mexico, India, China

Ongoing work: Australia

Emerging work: Western Europe, South East Asia
Emerging focus: Renewable supply chain
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Progress on REBA Mexico

WWEF playing a central convening role; X
creating a "center of gravity" for business s

Navigating the market post-reforms |

Certificate obligations beginning in January

Similar to REBA -US model

Benchmarking and business case - identifying companies that are most likely to obtain benefits from sourcing RE;
Benefits and risks of different sourcing options - Sourcing Guide

Buyer's Roadmap

Guides and personalized technical assistance

Bootcamps - Training sessions with experienced buyers, developers, suppliers, experts and regulators + \Webinar

Access to RE providers and experts
REBA Summit @
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Progress on REBA India

WWEF & ClI focus energy intensive sectors first i
Buyers first and then regulators, policy-makers, DISCOMSs A
ldentifying companies with energy intensity and readiness

Buyers’ Day - buyers only discussions : challenges, opportunities, buyers
principles, capacity and training needs, etc..

One annual "Summit” event to bring together the industry and
unify the learnings of the year
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WWEF paying the coordinator role.
- Build Awareness on motivation, options and available resources
* Policy advocacy to enable corporate renewable purchasing -
- o ISR O] B AEEEIR B
* Facilitate communication by stakeholders (buyers, sellers, grid, NGOs) C‘?F?R;‘:T.” =DURGINS S5

+ Green Electricity Consumption

. I

¢ ) CLEAN ENERGY MISSION INNOVATION
MINISTERIA Atceleraing the Cean Ermrgy ol tion

- With Swedish Embassy and H&M

Development Guideline for Cooperation Organization T B s
LT S Corporations - (China Renewable Energy Buyer ‘s '*":'z'!.'éi“:?!" " ,‘: S————
praCtICE Sha""g . Wgrking group(with WRI [hina & CHINESE WIND ENERGY ASSOCIATION "‘;v. ot ‘B‘g;ﬂgﬁ% ( EF )
- With APPLE to identify demand ; RMI China) under GECCO s oc
- PN = | @R
from international brands and (©) mmumsm THE CLMATE GROUP

their Chinese suppliers , and to Y- 40 5

jointly advocate for policy

improvement CNEIA
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c & SFOC

Solutions for Our Climate

Making Power Prices Right

Solutions for Our Climate

Joojin Kim

October 10, 2018

Copyright © 2016 SFOC Inc. All rights reserved.



Ministry of Trade, Industry and Energy’s power cost projections

(submission to National Assembly dated Sept. 28, 2018)

Renewables
Coal LNG Onshore

PV Wind

Academy of 92 8~
2030 Korea| Industrial 109.6 92.9~94.7 | 67.9~88.9 | 81.7~106.4

(KRW/KWh) Organizations
KEE!I 100.1 98.7.1 166.0~80.3 93.2
Natural Renewables
Coal Gas PV Onshore
Wind
2022, US EIA
($/MWh) 130.1 49.0 63.2 59.1
2025, UK BEIS
(E/MWh) 136 82 63 61

Unlike common belief, is coal still a cheap power source?
c&SFOC z



Bloomberg’s Analysis of Coal and Renewables in “Korea”

(not the US or the EU, but Korea)

!!51 . . o a : Al s ; ) Tf; o M 3554

74 x_“ M E A De§plte sucr! analysis, Koreanlpollcy. makers s.omgtlmes

o o . believe coal is cheap because of the way coal is priced
in the hourly power market

1% WHA0| 53} UM} (LCOE) A AT 0L X] UHA BB vs
(AT 0| X] vs BHA A R) 71E S lE WA oy UH H|8
$MWh - 2016 real S$/MWh - 2016 real
140 " .
New PV vs. New Coal “ New fV vs. Existing Coal
| Onshore wind
120 120 J

|
|
|

100 100 | 'J

80 | Coal 80 [
60 60
i — _ o i 40 \ .
Switch in around 2020 ! coa ,
20 / 20 i i '
——r— Switch in aroung, 2024,
0 0
2017 2020 2025 2030 2035 2040 2017 2020 2025 2030 2035 2040
Source: Bioomberg New Energy Tj"‘ Source: Bloomberg New Energy Financs
56  June 26,2017 Bloomberg

New Energy Finance

Source: Bloomberg New Energy Finance, Presentation made on June 26, 2017 at Westin Chosun Hotel
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How Power Pricing gets wrong

2 UHHE T}
(SrY=kWhE! &)

Coal, nuclear and LNG prices here do not
accurately reflect key business risks

R Spot price of each electricity source
(similar to variable interest rate)

&
r~
-
|
|
1

Similar to 15-20 yr. forward price of PV and
wind (similar to fixed interest rate)

g AMEEE ING
20158 7|E, A==0f| 4 X|Z |8
http://news.mk.co.kr/newsRead.php?sc=300000018&year=20178&n0=407835

“ Coal, Nuclear Renewables

AIRH:

Currency Risk KEPCO (consumer) pays GENCO pays
Fuel Price Risk KEPCO (consumer) pays GENCO pays
: KEPCO (consumer) pays Limited Risk

Redundancy Risk (Capacity Payments) (except for curtailment)
ETS / Climate Risk KEPCO (consumer) pays Limited Risk

If coal or nuclear were to enter into 5 year power purchase
c&SFOC agreements, would the prices be the same?



KEPCO submission to National Assembly dated Feb. 19, 2018, re I:

insufficient climate / environment risk disclosure

« KEPCO will disclose at the level

O =W 4354 28US8, Sol #34M & Iz equivalent to SEC disclosures
iizijjgg O B Sl -Sols s beginning with its 2017 business
- report to be disclosed in Mar.
O 20184 320 SAIMEL! "178E MEEDAN SAIRH 0= S2HAH 2018

«  KEPCO has made disclosures
pursuant to the Korean Capital

O dlBAlE 0I5 SEAHHB(SEC ACDU oA EXXNES SEHUE ]
JIoH SUBEOl DB U= ZRE NS Zesiol ZEo| #=0z ZA Markets Act, which does not have
SI== ©lof oD, IUHBAIE 2143 R =0 O ZHET0l 81D, compulsory requirements on risk

A=A o J|PBAl ZAIIZ0N QT6k= 2Z02 =M5If ZAlGID factors

«  With regard to domestic
disclosures, KEPCO discloses a

D 4B SUS Y2OZ BAIGID ASH, 0DI0E HEE, _
SART, BT SNSE S 2143 DR ENSIE L20| ARUE ¥ Korean summary of its Form 20-F
SXRES H=0 ZREo US. by the end of April each year,

which includes environmental
regulation, gov't policy related risks




