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WORLD GREEN GROWTH FORUM 2026

Beyond Boundaries, A New Green Future

Welcome to the World Green Growth Forum!

Distinguished global leaders and honoured guests, Today, industrial cities around the world
are facing a dual challenge: addressing the climate crisis while maintaining their industrial
competitiveness. Pohang, an industrial city that has grown alongside the steel industry, is at the
forefront of this transition. It is therefore my great pleasure to invite you to the 2026 World Green
Growth Forum(WGGF 2026), which is being held as part of these ongoing efforts.

This year's forum, under the theme ‘Beyond Boundaries, A New Green Future’, seeks to explore
new directions for a green transition that transcend the boundaries of industry and energy,
environment and cities, and international cooperation.

The forum will feature in-depth discussions on integrated solutions for a sustainable future,
covering topics such as low-carbon transition strategies for industrial cities, restructuring green
technologies and supply chains, climate finance, policy cooperation and joint response measures
through global governance.

Pohang has been transforming into a city where industry and the environment are in harmony
through initiatives such as the Green Way Project, the creation of urban forests and the
development of forward-looking industries. Building upon these experiences, our aim is to share
with the world a sustainable city model in which industry and nature coexist seamlessly. | hope
that this forum will provide a pivotal opportunity for Pohang, a city driven by industry, to address
the defining challenge of our time-the climate crisis-and seek solutions that connect industry with
the environment and local communities with the global stage, moving beyond existing boundaries.

Furthermore, | anticipate that these discussions will evolve into a transition driven by civic action,
establishing this forum as a collaborative platform leading the global green transition.

Thank you.

Qonan

EA

5



6 Program at a Glance WORLD GREEN GROWTH FORUM 2026

o= Program at a Glance
7.9.(F) Day 2 7.10.(2) Day 3 8 July(Wed) Day 1 9 July(Thu) Day 2 10 July(Fri) Day 3
JMEZE(5F) JMEZE(5F) O[HIZ=(4F) AHItO|0{ (4F) JMEZE(5F) O[H[Z= (4F) Grand Hall(5F) Grand Hall(5F) | Emerald(4F) Sapphire(4F) | GrandHall(5F) = Emerald(4F)
09:30-10:00 FS Y ONE =1 IR E2 09:30-10:00 Registration Registration
10:00-10:30 I|= 2 -00-10- Keynote Session 5.
=2 MM 5, Eg_r__ 10:00-10:30 Speech Climate Pohang
7| HZHIE] El2s Change Townbhall
) . MM cop Center cop
10:30-11:00 10:30-11:00 Session
. . MM 1. = Session 1.
11:00-11:30 =l =4 11:00-11:30 Greening Break
Industry
11:30-12:00 11:30-12:00 .
MM 6. Session 6.
o|Z2g0] HjM ICLEI
12:00-12:30 12:00-12:30 Session
A VIP
213 VIP 2%t . . Luncheon
12:30-13:00 by GGG 12:30-13:00 by GGG
13:00-13:30 13:00-13:30
71Z¢|7| AlCH, Climate Crisis
27H=3} B i
13:30-14:00 MM 2, x';-lﬂf = 13:30-14:00 Session 2. Erg Sustainable
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SYDE A ML |2Eo £3 Maritime Citizen Talk
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14:00-14:30 il J|SAISA S 14:00-14:30 (GGGISession)  Climte Lab Hackathon
14:30-15:00 14:30-15:00
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:_.|=1;Iu_|||§g Tj=| 4 Session 3. Closing
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EIRt ’ '
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gl 3zt and Tour
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Daily Program

WORLD GREEN GROWTH FORUM 2026

8(Wed) - 9(Thu) July I Day 1 & Day 2

Day Time

8July =~ 17:00-18:00
(Wed)

Content

Opening
Speech

Details

Global Climate Goal and Green City Transition
Hoesung Lee President, Carbon Free Alliance

Solidarity for Global Goals in an Era of Climate Crisis
Jim Skea Chair, IPCC *Video

Location
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Welcome Dinner

10:00-10:30
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10:00-10:30

Keynote
Speech

Sustainability as a Competitive Advantage: Why the Green
Transition is now a Business and Geopolitical Imperative
Juan Verde Founder & President, Alamo Holding Group

10:30-12:00

Session 1.
Greening
Industry

Green Transition Begins in Industrial Cities

Global Supply Chain Restructuring
Aviaaja Karlshgj Knudsen Chair, Arctic Economic Council(AEC)

Aland Digital Infrastructure for a Sustainable Future: A Tale of Twin Transition
Yonggang Wen Professor, Nanyang Technological University

Hydrogen-Based Steel Decarbonization: Strategy and Technology
Pathways

Chang Won Yoon Professor, Chemical Engineering, Pohang University of
Science and Technology

Technical Strategies for Achieving Carbon Neutrality
Sangjun Park Vice President, ECOPRO HN. CO,, LTD.

Green Ammonia to Power Solution
Kitae Kim Leader, GS Engineering & Construction Corp.

5F
Grand
Hall

12:00-13:30

VIP Luncheon by GGGI

13:30-14:30

9 July
(Thu)

Session 2.
Zero-Carbon
Maritime
Transport
(GGGI Session)

The Future of Zero-Carbon Maritime Transport: Green Ammonia

as a Scalable Pathway to Net Zero

[Welcome Remarks] Gerard O’'Donoghue Deputy Executive Director, Global
Green Growth Institute

[Special Remarks] Global Trends: Low-Carbon Maritime Transition *Video
Jean Lemire Special Envoy for Climate Change, Quebec

[Moderator] Chang Sun Jang Deputy Director, Global Green Growth Institute

[Panel] Gino Van Begin Secretary General, ICLEI

[Panel] Jacques Flies Ambassador, Embassy of Luxembourg in Seoul

[Panel] Bernadette Therese C. Fernandez Ambassador, Embassy of the
Republic of the Philippines in Seoul

[Panel] Roger Royo President, ESCCK(Spanish Chamber of Commerce in Korea)

[Panel] DamienPereira Chief Representative, The Quebec Govemment Office in Seoul

14:30-15:30

Session 3.
Green Finance

Driving the Transition: Green Capital for Hard-to-Abate Industries
[Moderator] Jong Dae Kim Emeritus Professor, College of Business
Administration, Inha University

[Panel] Aaron Drayer Deputy Head, Carbon finance department, Global
Green Growth Institute

[Panel] Jung, Young Doo General Manager of K-Arctic Route Development &
Support Center, Korea Ocean Business Corporation

[Panel] JUNG, WOO-SONG CEQ, Waterline Partners

[Panel] Hyung Ju KIM Principal Researcher, National Institute of Green Technology(NIGT)

[Panel] CHOI, Youngjoo Director General, Office of Sustainable Growth, Bank of Korea

5F
Grand
Hall

15:30-16:00

Break

16:00-17:00

Session 4.
Blue Carbon

Blue Carbon: Marine Ecosystem-Based Carbon-Negative Strategies

[Moderator] KIM, Seungdo Emeritus Professor, Department of Environmental
Sciences & Biotechnology, Hallym University

Caring for Coastal Zones, Where Oceans and Lands Meet
Daniel Murdiyarso Senior Associate, Center for International Forestry Research-
World Agroforestry(CIFOR-ICRAF)

Fisheries Resources-Based Blue Carbon Utilization Policy for Carbon Neutrality
IMHO, CHOI Senior Director, Strategic Business Department, Korea Fisheries
Resources Agency

[Panel] Sung-Woo Jeong Senior Researcher, Research Institute of Industrial and Science
[Panel] Ju-Hyoung Kim Professor, Department of Aquaculture and Aquatic
Science, Kunsan National University

5F
Grand
Hall

18:00-20:00

Networking Reception

Dongbin
cultural
warehouse
1969
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Day Time Content DI ET Location
Building Climate-Resilient Cities through Data and Action
[Moderator] Jiwon Choi Director General, Climate Change Center
Smart Flood Prevention System for Climate Crisis Response
LEE, SANG HOON Center Director, Integrated Control Center of Pohang Steel
Session 5 Industrial Complex
ession 5.
Climate From Participation to Precision: Al-Based Living Lab for Carbon
Change Neutrality 5F
10:00-11:00 Centgr Cherwon Hwang Director, Pohang Carbon Neutrality Support Center Grand
Session Regional Cooperation through Steel Slag-Based Marine Forest Hall
Restoration
Young-Ju Jin Head, POSCO Environmental & Energy Planning Office
[Panel] TAE JUNGKWON Deputy Director, Climate & Air Quality Division, Pohang City
[Panel] Sujung Kim Secretary General, Pohang Young Women Christian
Association
[Panel] Ok Kyung Kim Citizen
11:00-11:30 Break
10 July Green Transition of Industrial Cities through Nature-based
(Fri) Solutions
[Moderator] Bonghee Son Deputy Director, ICLEI Korea Office
Leuven's Climate Street *Video
Sessi Decarbonizing Urban Industrial Heritage: Green Interventions
ession 6. . X 5F
. . to Renew the Industrial Zones in Shenzhen
11:30-12:30 ICLEI i, ! - . . . Grand
Session Leixian Guo Chief Planning Director, Urban Planning & Design Institute of Hall
Shenzhen (UPDIS), China
Garden City Pohang, Connected by a Green Network
Seong-jin Jeong Greenway Project Operations Manager, Pohang City
Green Transition through Nature-based Solution
Keli Wang Senior Program Officer, ICLEI East Asia Secretariat Beijing Office
Session 7. Daily Actions to Save the Planet
13:30-14:30 Citizen Talk JAE CHUN CHOE Professor Emeritus, Division of EcoScience, Ewha Womans
: : University SF
Concert Da Gyeong Hong CEOQ, Learning Center for the Earth Grand
q Hall
14:30-15:30 C(e::‘:f:;?ly [Moderator] Jai-chul Choi Chairman, Climate Change Center
Side Events
9(Thu) - 10(Fri) July IDay 2 & Day 3
Day Time Content Location
. - . nd 4F
10:00-18:00 2" Green Growth Idea Hackathon Sapphire
?TJhudg’ 13:30-15:00 Youth Climate Lab
15:30-17:30 GGGl x Pohang Corporate Workshop
4F
Emerald
10:00-11:00 Pohang Townhall COP
10 July
(Fri)
13:00-14:30 Climate Crisis Era: Sustainable Gastronomy Culture and UCCN

il
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Opening Speech

==Y 7|2 He} SMEA| 20| et
Global Climate Goal and Green City Transition
0|3| Hoesung Lee

CF gt 3| (IPCC 6LH 2Z)

President, Carbon Free Alliance, IPCC Former Chair

7122171 Nc, 22 SHE /5t ALl
Solidarity for Global Goals in an Era of Climate Crisis

ZEl AJ| Jim Skea

IPCC 2J%

Chair, IPCC(Intergovernmental Panel on Climate Change)
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2015-2023
2019

2020

2021

2024

2015-2023
2019

2020

2021

2024

S22 7|2 He} M A|22| Hel

0]2]d Hoesung Lee

CF &gt 2|&(IPCC 6CH 2| F)

IPCC(Intergovernmental Panel on Climate Change) 2/&

E(TIME) & U= Q1= 100! M3

NIAAX|ZHEES] (IAEE) “Outstanding Contributions to the Profession Award"” $=At
SEHI(Bloomberg) 238li2| ¢I1& 509!

0|4 X| QI=t2| M A (Energy Intelligence) “2024 Energy Economist of the Year” 4=4t

Chair, Intergovernmental Panel on Climate Change

TIME's 100 Most Influential People

IAEE "Outstanding Contributions to the Profession Award"
Bloomberg's 50 global leaders

Energy Economist of the Year from Energy Intelligence

1981-1983
1983-1998
1998-2004
2004-2012
2012-2017
2015-2017
2009-2023
2015-2023
2018-2023
2023-¢x|

1981-1983
1983-1998
1998-2004
2004-2012
2012-2017
2015-2017
2009-2023
2015-2023
2018-2023
2023-Present

WORLD GREEN GROWTH FORUM 2026

7122171 Alcl, 228 SHE flot Arff ~2u

El AF] Jim Skea

IPCC 2|t

H=20| LA X|HTLMIE{ (UKERC) A S ZHAHRIX}
H2 AT (RCUK) oA X|FEF A2
Ol XA (EN) 2

AUm2| Zz|X| |H X% 7r 01|L1X| u

Carnegie-Mellon University, Policy Researcher

I_;l

*Video

|?1(1994~1998)

40

Sussex University Science Policy Research Unit, Researcher / Professorial Fellow (1994-1998)

Sussex University, Policy Studies Institute, Director
UK Energy Research Centre, Research Director
Research Councils UK, Energy Strategy Fellow
Energy Institute, President

Imperial College London, Professor of Sustainable Energy

IPCC Working Group Il (Mitigation), Co-Chair

Scotland's Just Transition Commission, Chair

IPCC (Intergovernmental Panel on Climate Change), Chair

17
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Keuynote Speech
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Sustainability as a Competitive Advantage: Why the Green
Transition Is now a Business and Geopolitical Imperative

= Ot H|20| Juan Verde

Alamo Holding Group 3|&
Founder & President, Alamo Holding Group
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Sustainability as a Competitive Advantage: Why the Green Transition Is
now a Business and Geopolitical Imperative

2Ot W20 yuan Verde

Alamo Holding Group 3%
Founder & President, Alamo Holding Group

Fo
2009-2012
2012-2014
2021-2023
2013-91xY
2004-%xY
2024-3x

Biography
2009-2012
2012-2014

2021-2023

2013-Present
2004-Present
2024-Present

= MEE QF.REIAO} BHE EXtEe

ofph(uior #HE) AP 5! ZXHM Che| X2

tior2h(HIO|E W) X&7tsd 9l ZH| 20F X291

EHiAE 2|6 xiTHAdvanced Leadership Foundation) 22Xt & 3=
£2MA(Alamo Solutions) &H2IAt A 3=

41k |O} O|4|2H(Volcan Compaiiia Minera) £33 &

o
v H

=
=2t

)

U.S. Department of Commerce, Deputy Assistant Secretary for Europe and Eurasia

The White House(Obama Administration), External Advisor on International Trade and
Economic Policy

The White House(Biden Administration), Advisor on Sustainability and Economic Affairs
Advanced Leadership Foundation, Founder and President

Alamo Solutions, Founder and President

Volcan Compaiiia Minera, Vice Chairman

WWWUANVERDE.Com

(@juanverde

icial

WORLD GREEN GROWTH FORUM 2026

OPENING

A Balance

=

21



22 Keynote Speech WORLD GREEN GROWTH FORUM 2026 23

fruvvenoe IDEA 01 — CLIMATE CHANGE IS ON YOUR P&L fou e
Three Ideas. One Conviction. Climate Is Now a Business Risk.

Wardd Econamie Forsme - Gilobal Risks Reparr 2026 - 1,300+ ooperts

01 02 03 .

B tsiodiversity boss and ecosystem collapae . |
- “mvironmental

Climate Change Follow the Geopolitics 3 .
Is one of the bi, secpoliticsl
i “d i Money Accelerates pe |
i i ili Bl techooiopal
opportunities Sustamablllty 5
i . I'he wodd 15 in a deep -
¢ woddisinad . ~

transitton toward a low

- Eowmansic

The curre

1 gropolibcal L

o ms economic model,

nid 1t 15 alr CONEEXE 18 Creafing a unigue
* . &

Involuntary migration or displacement

operng exin yrdinary

| \\'II'.llf W } accelerate 'l'llh
WISIEss opporiumnies. - =
10* Pollution

P&]

Pohang felt it firsthand: dv 2022, Typhoou Himanmor floded its steedmaker POSCO and halved its awnnal profit.

IDEA 01 _ CLIMATE CHANGE 1§ ON YOUR P&L o IDEA 02 = FOLLOW THE MONEY ooy

Whart does a bee have to do with a bank?
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Three Ideas. One Conviction.

01 03

Climate Change Follow the .

Is one of the biggest Money ge':"pl()h‘t]cs
risks and o ceelerates
opportunities. Sustainability

The current geopolincal
context is creating a unique
And it 15 already on your

1"l

window to accelesre this

transformanon.

IDEA 02 — FOLLOW THE MONEY

The Headlines vs. The Signal.

Separate the noise from the sisnal. Ahvays — follow the money.

THE HEADLINES
WWhat the press deseribes.
US withdrew from Paris again,
—  TRA has been renegotiated,
EU ESG regulations are being simplified,
—  BlackRock left Net Zero Asset Managers.

— “Bustainable finance had its moment.

WORLD GREEN GROWTH FORUM 2026

IDEA 02 —

FOLLOW THE MONEY

Investment in Green Energy vs. Fossil Energy.

The year everyone satd the transition was dead: $2.37T in clean energy — +8% YoX — vs 81,17 in fossid fuels.

Global energy transition investment
exceeded $2 trillion for the first time

Global investment in anergy transition, by sector

S billioe
2,200

2,083

Gricn = Posar gride
Industry = Gl
Insiustry
Esoctrifion
hnat
= Cloan
shicoing

= Ehoctrifed
Irmrpon

Tranaport |

- Hyetrogn
ces

Chran anaegy "~ Nuslenr

= Energy
niorage

= Rangwabis
enaray

$2.3T

Global imvestrent in clean encrgy.

IDEA 02 —

FOLLOW THE MONEY

Storage. The Missing Piece Just Arrived.

Batteries make renesabies firm and dispaichable, Alnd the price of storage has collapsed — 84% in a decade.

$1m3

$156
5132 o
580
=

2024 ~$60 postt 1050

$m
I ‘m
—84% o

+48%0 i

aith 2024—2025 $78/MWh

1 b Battery frs $102 gas)
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IDEA 02 — FOLLOW THE MONEY oo v IDEA 02 @, FOLLOBMEBEHE MONEY

Global Electric Vehicle Sales.

The Next Generation of Employees:

1in4 Millennials.

cars sold globally in 2025 was
electric.

30f 5

world’s top EV-batrery makers are
Korean

2.3M

2017 — 2025. Nineteen times more in eight years.

70% (millennials and centennials) of under-35

\ professionals say a company’s environmental
» credentials matter on their choice of employer

Two out of three millennials would quit their jobs 1f
» they felt their company focused solely on profit and
neglected the planet (Deloitte, 2025).

India’s record EV sales in 2025.
~55%

China — migjonity eleclric.

3y 2035 WH65%0 ot oewveticies

» Millennials will account for two-thirds of the global
workforce within three years (by 2029)

Sawrger [FLA Glabed FL° Ohatlande 2036+ 1.IM mocits i 20T T — 20, 7 1 2075,

25.‘4 oty Ml Tarrey 021 « Wod Eanammis e J0J4

IDEA 02 = FOLLOW THE MONEY

What Customers Want:

A second consimer shift — pointing in exactly the same direction.

Three Ideas. One Conviction.

SHIEFT 01 -
SUSTAINABILITY IS MAINSTREAM

78%

of consumers say sustainability matters when choosing a brand.

01 02

Climate Change Follow the Geopolitics
Is one of the biggest Money Accelerates

(IBM IBY, 19,000 respondents) risks and ? = e
o opportunities, Sustainability

53%

of consumers would pay up to 10% more for sustainable it is alecady on your P&L. I'he world is in a deep

products. rransiton roward a low-

$254B — $594B

Global organic food market,
today vs. 2033 forecast— +134% growth.

emissions economie model,

openng exteaordinary

business opportnitics

y i - P Vo o die Gonowmner 2054
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IDEA 03 —

GERMANY

45% — 12%

20%

of global eil. Functionally closed since

ent Crud 877 s 8120 in weeks

T augain;

RUSSIAN GAS DEPENDENCE

February

var betweenr Russia and Ukraine and the war in the middle East are

GEOPOLITICS ACCELERATES IT

Energy Security Is National Security.

arelerating 1he energy fransitfon by exposing our vielverability to energy dependence.

WORLD GREEN GROWTH FORUM 2026

During the Trump administration, the transition may slow —
but it will not reverse.

ECONOMIC FACTORS

$115B

Private investment in U8, clean-encrgy manufactunng since 2022.

2X

Per-capita clean-energy subsidics in Republican vs. Democratic

statcs

Geopolitics Is Acceleratin
It is making it irreversible — embedded in the architecture of strategic power.

What was an ESG priority in 2019 is uow a sirategic necessify in 2026,

Artificial
Intelligence

g the Sustainability Agen

Supply

Chains

minerals — lithium,

oo
da.

71%

OF US GDP generared in Demaocratc states — the economic

base.

The poiitical naise is temporary. The capital divection and social demand are wol.

IDEA 03 —

GEOPOLITICS ACCELERATES IT m
Three Scenarios for the Next Decade.

What every board in thés sector is ask f}{g rfgf;f Ho,

01 02

Sustainability Collapses Sustainability stays the

Not credible same

*  Requires reversing physics, markets, and

Sustainability =
Competitiveness and
Very low probability

resilience

consumer demand

L Husl:iiu:qhilh}: cefums o 1|u|rkuﬁng

* Capital does not go backwirds when clean and BESG
power 18 already cheape zn 2 /. ! -
power is already chesper + S2.3T/year in clean energy and
. . $6.81 n green bonds are not a rrend.
# The shift is now structural, not political o Wigor it ie i sepnemic strnetiml

force.
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KAIROS
VS. KRONOS

The money has already begun to move. History doeso’t wait for mandares to carch up.

Thank you.
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Global Supply Chain Restructuring
Old|o}of Zt3|0| I =AMl Aviaaja Karlshej Knudsen
S 20| A (AEC) oI%
Chair, Arctic Economic Council(AEC)
A TAOf|A] AEf sl = =2 Tt
Green Transition Begins in Industrial Cities II _J_.Ig_yl_%-él-_l_ D|EH % -?I?.* A|2|' E| xl% ?_| o E"
Al and Digital Infrastructure for a Sustainable Future: A Tale of Twin Transition
2l 22 Yonggang Wen
s H Elm i

Professor, Nanyang Technological University

Y EAFES Flet 2 08 Vs HEf HE FE
Hydrogen-Based Steel Decarbonization: Strategy and Technology Pathways
22l Chang Won Yoon

metzajcielm stetzstat s

Professor, Chemical Engineering, Pohang University of Science and Technology

EIASES 2I0 7125 Hed

Technical Strategies for Achieving Carbon Neutrality
HIASE Sangjun Park

HEZZ HN AZ

Vice President, ECOPRO HN. CO., LTD.

g AL|of 7|4 EE U E2M
Green Ammonia to power solution

Z7|E} Kitae Kim

GS 744 S Mof|L{X| M2l

Leader, GS Engineering & Construction Corp.
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=8 38T HH

Global Supply Chain Restructuring

At Speaker

Ofd|o}of Z2|0] 3 MI Aviaaja Karlshgj Knudsen

S=2ZH|0|Al2|(AEC) o=
Chair, Arctic Economic Council(AEC)

=073y
2004-2007
2005-2006
2008-2009
2009-2015
2015-2017
2017-2019
2018-2021
2019-2024
2021-%ixY
2025-#xj
2025-3x

Biography
2004-2007
2005-2006
2008-2009
2009-2015
2015-2017
2017-2019
2018-2021
2019-2024
2021-Present

2025-Present
2025-Present

JRIZtE MI2H24-3(Sermersooq) Xtk A= T A|A|Zl7}
Jz2I2tE sHHABIE| (Kalaallit llinniagagartut Kattufiat) £&

A OF7|Ell X (Sahl Architects) =7t
ES

2IZtE M olmats MolxE
ol |01 E (Kalaallit Airports A/S) Z2HE OfjL|X]
A2 (Tusass) O|AFS] O|A}
Ztajta| E 0f| 0] L E =% (Kalaallit Airports Holding A/S) ZZHE &zt
INI A/S 22| %
=LI32I(NunaGreen A/S) 2| 12X}

EZARM|0|A2| (Arctic Economic Council) 2|&

S L
o
]
o
|m 0
2

Municipality of Sermersooq, Planning Department — Planner
Kalaallit llinniagagartut Kattufiat — Chair

Sahl Architects — Architect

TNT Nuuk Architects — Project Architect

Ministry of Infrastructure (Government of Greenland) — Senior Advisor
Kalaallit Airports A/S — Project Manager

Tusass — Board Member

Kalaallit Airports Holding A/S - Project Director

INI A/S - Vice Chair

NunaGreen A/S - CEO

Arctic Economic Council — Chair

WORLD GREEN GROWTH FORUM 2026

GLOBAL SUPPLY CHAIN RESTRUCTURING

Chair of the Arctic Economic Council Aviaaja Karlshgj Knudsen
WGGF

]

WHAT IS AEC
77

The Arctic Economic Council is an independent
business membership organisation that does
policy advocacy, facilitates partnerships and

promotes sustainable economic developmentin
the Arctic.

35
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Is the world's largest island,

with a 44,000 km coastline and a
total population of just 56.000 people.

The country is endowed with abundant natural
with fisheries remaning the
backbone of the economy.
At the same time Greenland holds significant
oppertunities in renewable energy, ciritcal
mineals and industriale developement

WORLD GREEN GROWTH FORUM 2026
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p
&
p
Three Key
Drivers:

KEY DRIVERS OF THE
SHIPPING INDUSTRY

Increasing trade

BN Northern Sea Route
Northwest Passage

Transpolar Route

WORLD GREEN GROWTH FORUM 2026

( )
More people are
living inside the

circle than outside
of it
P4
. J

39
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144

Pikialasorsuaqg means "The Great Upwelling"
in Greenlandic. It is a unique marine area
between northern Greenland and Canada,
where the ocean remains open even during
winter due to a remarkable interaction of ocean

currents, wind patterns, and a natural ice bridge
in the Kane Basin.

area is one of the most important
ems in the Arctic, supporting rich
bio ity, including seabirds, marine
mammals, and fish, while also sustaining Inuit
communities that have depended on its
resources for generations,

ARCTIC ECONOMIC COUNCIL

KEY DRIVERS OF
THE SHIPPING
INDUSTRY

Increasing
temperatures

ARCTIC ECONOMIC COUNCIL

KEY DRIVERS OF
THE SHIPPING
INDUSTRY

Increasing
tensions

ARCTIC ECONOMIC COUNCIL

THE NEW SUPPLY
CHAINS

WORLD GREEN GROWTH FORUM 2026

4
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ARCTIC ECONOMIC COUNCIL

SHIPPED
CENTURIES AGO
AND TODAY

Seafood

ARCTIC ECONOMIC COUNCIL

SHIPPED
CENTURIES AGO
AND TODAY

Raw Materials

WORLD GREEN GROWTH FORUM 2026

31 0UT OF 34 CRM ARE IN THE ARCTIC

Materials that all Arctic states and Arctic council

observers agree on: Antimony. Cabalt, Lithium (+P),

Tungsten

Materials that 9 agree on: Aluminum (Bauxite],
Copper, Gallium, Germanium, Graphite, Mickel (+P),
Niobium (+P), Platinum Group Metals/Elements
(PGM/PGE), Tantalum {+P), Tin

Materials that 8 agree on: Copper (also as SRM),
Gallium, Nickel, Silicon {metal), Tin, Titankum (+Pj,
Vanadium (+P)

Materials that 7 agree onc Germanium (+P}, Indium,

Magnesium (+F), Manganese (+F), Mol
Rare earth elements (REE) (+F),

Materials that 6 agree on: Bismuth, Chromite,
Fluarspar {F +P), Hafnium (+P). Scandium (+F),

Materials that 5 agree on: Beryllium, Hafrium,
Palladium, Strontium (F+P). Tellurium, Zirconium

Materials that 4 agree onc Dysprosium, Helium
(F+P}, Neodymium, Phospharus (F+P), Zinc

Materials only mentioned by one state: Amber,
Boron, Calcium, Carbon, Iron ore, Osmium,
Promethium, Siiver, Natural gas, Crude ofl

*dats soliectes from the anads,

Materlals that 3 agree or: Caesium, Cerlum,
Feldspar (F+P), Iridism, Lanthanum, Phosphate rock
{+F), Patash, Rbeniom, Rhodium, Ruthenium,
Salenium, Terbium, Uranium

Materials that 2 agree onc Arsenic, Barium,
Cadmium, Coking Coal, Erbium, Europium,
Gadalinium, Gold, Holmium, Lead, Lutetium,

Pr dymium, Rubidium, S5 Tum, Thulium,
Yiterbium, Ytrium.

As of 2024, the most extracted critical and
stralegic raw matesials in the Aretic, according to
tha ELN's critical raw materials list, are;

Copper and nickel, extracted in 4 Arctic states.

Cobalt, feldspar, graphite, PGM, silicon and
titanium, extracted in 3 Arctic states.

Aluminiumibauxite, coking coal, phosphate rock,
rare earth elements and tantalum, extracted in 2
Arctic states.

Antimany, arsenic, barite, gallium, germanium,
IFthium, magnesium, niobium, phosphonus,
tungsten and vanadium, each extracted by one
Arctic state.

\ US, Feance, PIC. Poland, Repebilc of inchia, Repullic of Korma, UIE, U

This means that three quarters of the critical raw
materials from EU's [ist are currently extracted in
the Arctic. Only 9 raw materials are not produced in
the Arctic: beryllium, bismuth, boron, fluarspar,
hafnium, helium, manganese, scandium, strontium,

However, according to geclogical studies suggest
strong potential for future extraction of beryllium,
bismuth, fluorspar, hafnium, manganese and
scandium.

This means that 31 out of 34 eritical raw materials
could be extracted in the Arctic in the future. The
only critical raw materials that are yet to be found
for new exploitation in the Arctic states are boron,
helium and strontium.

RENEWABLES ACROSS THE REGION

43
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GREENLAND'S REN
OPPORTUNITY

INDUSTRIAL CITIES AND GREEN TRANSITION

77

WORLD GREEN GROWTH FORUM 2026

Arctic Invest foocor
‘Guidelines for Responsible
Investment in the Arctic

45
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.
SIX BASIC PRINCIPLES FOR INVESTORS
TOFOLLOW
1 Build Resilient Societies Through Economic Development
2 Respect and Include Local Communities and Indigenous Peoples
3 Pursue Measures to Protect the Environment of the Arctic
4 Practice Responsible and Transparent Business Methods
5 Consult and Integrate Science and Traditional Ecological Knowledge
6 Strengthen Pan-Arctic Collaboration and Sharing of Best Practices

.

. B@&ESS HMPENS AT THE SPEED OF TRUST

, b

ARCTIC ECONOM

WORLD GREEN GROWTH FORUM 2026
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FoEy
2014-2016
2016-2018
2017-2019
2018-2023
2023
2023-2025
S

S

ohad
==

2008

FR Y0
2013
2015
2016
2016
2019
2020
2021
2022
2023

Transition

At Speaker
¢l 22 Yonggang Wen

erletistn ua

NTC HFE2te-Zot Mzt

AL
T
NTC S2Ha EE2H (CHehy W
0= DHAREM| X ZSotchstn F7|SshHEE 1fst BIAHM Y2

ORMIEICT OfRl= SH(EE|IAT2 S2HRE AE TV)

C|O[E{ MIE] CHO|LHZIA O{{= OFA|OHENTRF X| X &H(H|OE{MIEIE QIX[H CIXIH E

ORMIRH ICT 0fRl= S (CHIOIEHIEIE QIR CIXIE ER)
ezl SISy

e e

IEEE TCCPS A7 |=4=4

W.Media OFA|OFEHE R S2HRE S HO[EJMIE] 7|& 2|HY
YIIEEHTESS| CXE 7|E 2led

ASPLOS %24 =24

X|£7tstet 02HE flst Al CIX[E 1zat

Al and Digital Infrastructure for a Sustainable Future: A Tale of Twin

WORLD GREEN GROWTH FORUM 2026

Experience & Academic Roles

2014-2016 Chair, IEEE ComSoc Multimedia Communication Technical Committee

2016-2018 Assistant Chair(Innovation), School of Computer Science and Engineering, NTU Singapore
2017-2019 Acting Director, Nanyang Technopreneurship Center(NTC), NTU Singapore
2018-2023 Associate Dean(Research), College of Engineering, NTU Singapore

2023 Associate Vice President(Capability Building), President's Office, NTU Singapore
2023-2025 Editor in Chief, IEEE Transactions on Multimedia(TMM)

Present Professor and President’s Chair in Computer Science and Engineering, NTU Singapore
Present Vice Provost(Graduate Education) & Dean of Graduate College, NTU Singapore
Education

2008 PhD in Electrical Engineering and Computer Science (Minor in Western Literature), MIT

Major Awards & Recognitions

2013 Gold Medal, ASEAN ICT Award(Multi-Screen Cloud Social TV)

2015 Data Centre Dynamics Awards — APAC(Cognitive Digital Twin for Data Centre)
2016 Gold Medal, ASEAN ICT Awards(Cognitive Digital Twin for Data Centre)

2016 Winner, Nanyang Awards for Innovation and Entrepreneurship

2019 Winner, Nanyang Research Award

2020 IEEE TCCPS Industrial Technical Excellence Award

2021 W.Media APAC Cloud and Datacenter Technology Leader Award

2022 Singapore Computer Society Digital Achiever Tech Leader Award

2023 Best Paper Award, ASPLOS(International Conference)
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]| NANYANG
TECHNOLOGICAL
UNIVERSITY

Al and Digital Infrastructure for

a Sustainable Future:
A Tale of Twin Transition

WEN Yonggang, FIEEE & FSAEng

President's Chair in Data Science

Vice Provost (Graduate Education) & Dean, Graduate College

Director, NTU Centre in Computational Technologies for Finance (CCTF)
Nanyang Technological University, Singapore

6 July 2026

"‘% Hidden Bill of : physical activity fell

& yet emission dropped only

Global Carbon Emission* (199

g 8

Land Transportation(?! Airline Trafficl3!
AT
4

Financial Crisis: Zoom DAU (8]

71%

[~
L]

g
8

L]
[+

Carbon Emissions (GICO2e)
N 3

]
~

2]

5]
=]

Q] 300

1990 1995 2000 2005 2010 2015 2020
Year

q‘ HANYANG TECHNOLDGICAL UNIVERSITY  SINGAPORE NTU-Restricted

WORLD GREEN GROWTH FORUM 2026

@ Twinning Sustainable and Digital Transitions via Al & Data []

Sustainability !
Transition

where Al/Data reinforces sustainability

@i NANYANG TECHNOLOGICAL UNIVERSITY | SINGAPORE NTU-Restricted

02

Al for Sustainability

ai HANTAMG TECHNOLOGICAL UNIVERSITY  SINGAPORE NTU-Restricted
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ﬁi HANYANG TECHNOLDGICAL UNIVERSITY SINGAPORE

Data Centre
Electricity
Consumptian as
% of Total Power
Consumption

Ql HANTANG CAL UNIVERSITY | SINGAPORE

WORLD GREEN GROWTH FORUM 2026

%51 Global Datacentre Carbon Footprint to Peak at 2030 as
Renewable Dominates the Energy Mix

02

o oducton 320 Mt CO2
Al for Sustainability

| 19 Al and
Sustainability

NTU-Restricted Q‘ HANTANG ERSITY  SINGAPORE NTU-Restricted

Drivers: ABCD

1. Al
®

) Hugging Face
OpenAr 7' "USEINE

.."

. Big Data

7

anazon €] Alibaba Cloud

. Digital Transformation

M O :
o
NTU-Restricted

ai HANTAMG TECHNOLOGICAL UNIVERSITY  SINGAPORE

NTU-Restricted
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ﬂ% Large Language Models (LLMs): Sustainability Challenges

Total (7
IT Eq

Meta | Openal

ul HANYANG TECHNOLDGICAL UNIVERSITY SINGAPORE NTU-Restricted

I_% Energy Consumption (est.) of Training Different Models

Energy
Consumption

[Lk:]
(MWh est.) . GPT-MOE (1.8T)

. Llama3 (4058)

GPT3 (176B)1287 MWh

. BLOOM (176B) 433 MWh
Llama3 [?DE.}.

Liama (7B)

2 (124M)

GPTZ (1558M)
' BERT (110M) ; : I'utode:
arameter

q‘ HANYANG TECHNOLDGICAL UNIVERSITY  SINGAPORE NTU-Restricted

WORLD GREEN GROWTH FORUM 2026

L% Future Energy Trends for Generative Al (GAl)

Energy
Consumption

ai HANYAMG TECHNDLDGICAL UNIVERSITY SINGAPORE

o
e

=2

Users

A

Inference
A

Trained
Model

NTU-Restricted

1 ] T e g

-;Optimizing Computing Energy E"ffic'i'encyﬁ |

G‘ HANYAMG TECHNOLOGICAL UNIVERSITY  SINGAPORE

Al Adoption

NTU-Restricted
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#_ Benchmarking Energy-to-Bit Efficiency of Different Systems

¥ Through the Lens of the

ﬁ NAMYAND TECHNOLOGICAL UMIVERSITY SINDAPORE

Innevation Loop 1 - Software

w HANYANG TECHNOLOGICAL UNIVERSITY | SINGAPORE

Innavatian Loogp 2 - Hardware

NTU-Restricted

13 OOM

NTU-Restricted

WORLD GREEN GROWTH FORUM 2026

Software-Defined Green Computing Architecture

&

MoE load balance
EPE 5

Software-Defined Control Panel

Application System Mment System

Green
Measurement

APlServerless Platform

Customized Linux for Business

X86 CPU HOD NIC ARM CPU

Innovation Loop 1 - Software

w HANYAMG TECHNDLDGICAL UNIVERSITY SINGAPORE NTU-Restricted

L@ Evolving Al Chip Architecture: Catalyst for Al Breakthroughs

NVIDIA GPU Architecture Timeline — ENERGY REDUCTION IN ¢

Innovaticn Loop 2 - Hardware

w HANTAMG TECHNOLOGICAL UNIVERSITY  SINGAPORE NTU-Restricted
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. . . ] — Powering the : the Looming for Future
Manufacturing Innovations in Technology & Materials
(& g ay Al Data Centers

Integration Density-driven Development
or US Dz 4
BEVEER Future Al Depends on Energy Breakthrough

T W
45n 32n 22n i | G “Future Al systems will consume vastly more power than
m (111 m ] pecple have expected. Without a breakthrough in
—_— 3 . energy, achieving AGI will not be possible.”
; 65 f
Planar Transistor Classical Scaling (31 50 ? _l == Sam Altman{OpenAl CED, 2024) R
“ - I “ . - = : 4 : (15)
| : \ /

Wy have Hit#he Tipping Pol

Sesnesicon
! CrVACE crewe Bty “we need 14 different planets,
High-K {High-ielectric-Constant) SAQP (Self-Aligned Quadruple Patterning) power future A| GPU tech.”
FInFET (Fin Field-Effect Transistor) GAA (Gare-All-Araund) —— lensen Huang (Nvidia CED, 2024) B
/‘I

CFET (Comp emistary Fed-

“‘ NANTAMG TECHMND NTU-Restricted

ﬁi HANYANG TECHNOLDGICAL UNIVERSITY SINGAPORE NTU-Restricted

=1 Levelized Cost of Energy: Navigating the Economics of Future
% AIDC Power Supply

C of Different Ene Sources

Levelized Cost of Electricity

enditures

Operating

£

Decarbonization
Cost

ai HANTAMG TECHNOLOGICAL UNIVERSITY  SINGAPORE NTU-Restricted

%i HANYANG TECHNOLDGICAL UNIVERSITY  SINGAPORE NTU-Restricted
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H, Powered Data Center

(Reference Desig

uj HANYANG TECHNOLDGICAL UNIVERSITY SINGAPORE NTU-Restricted

L% SPACE DATA CENTRE: BEYOND POSS

THREE IMPERATIVES
ENERGY

1,000

Aari Al Jitveean Chl, Yaw Soon Ong .
Ths dvalogsrment of €4 rbO-nsusa | data cunts p
Naguen Elactionics, Vol 8, Me 11, 2025, pp, 1010-20

FROM RESEARCH BREAKTHROUGH TO REAL WORLD MOMENTUM

HANYANG TECHNOLDGICAL UNIVERSITY  SINGAPORE NTU-Restricted

WORLD GREEN GROWTH FORUM 2026

- Powered Data Center

Google turns to nuclear to power Al data
centres [1]

Three Mile Is
to returmn as Mi
B35MW Al data

Oracle to build nuclear SMR-
powered gigawatt data center

w HANYAMG TECHNDLDGICAL UNIVERSITY SINGAPORE NTU-Restricted

/ Energies are Emerging as Major Suppliers

Twh Annual Global Electricity Generation for Data Centres(!]

HANTAMG TECHNOLOGICAL UNIVERSITY  SINGAPORE NTU-Restricted
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uj HANYANG TECHNOLDGICAL UNIVERSITY SINGAPORE

01

03

Twinning Al and
Sustainability

NTU-Restricted

[®l Al Accelerating Decarbonization in Heavy Industries

Digital Solution 2050 Net Zero Trajectories!®

60,000

Mt CO2e

w HANYANG TECHNOLOGICAL UNIVERSITY | SINGAPORE

NTU-Restricted

ng Industrial Al: Driving Digital Transformation in the Physical Realm

CRM

HR Management
Financial Management
Marketing

ai HANYAMG TECHNDLDGICAL UNIVERSITY SINGAPORE

(24

PHYSICAL
SYSTEM

w HANYAMG TECHNOLOGICAL UNIVERSITY  SINGAPORE

WORLD FUSION
MODEL

0
Simulation

b ]

WORLD GREEN GROWTH FORUM 2026

Complexity

NTU-Restricted

“Industrial Metaverse”: Digital Transformation with

Al POLICY
ENGINE

NTU-Restricted

REDDOTAI

Forbes Asla

TOWATEH

& Forbes

ARG |
TECHNOLOGY LEADER

Watch 2023
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[# Case Study: Digital Transformation of Data Centres

REDDOTAI
Al-guided cooling optimisation strategies, based on , can reduce design cost by up to and carbon

emissions by up to

ul HANYANG TECHNOLDGICAL UNIVERSITY SINGAPORE NTU-Restricted

% Success Stories in Commercial Deployment

REDDOT Al

MOUNTAIN H ion: Singapore EQUINIX

n Chiller Plant Optimization

Location: Singapore
Chiller Plants+ Datahalls
e: Al-Driven En ptimization

Cooling Energy Effic

Reduced PUE by 3.5% @ Est Energy reduction, equivalent
2 months of deployment "I I ro >US$ 100K/ MW per year,

DATA CENTERS
: Singapore
\I-Driven Chiller Plant Cptimization

gy efficiency Impro
of

Saravanamuthu, Director of

ai HANYANG TECHNOLDGICAL UNIVERSITY  SINGAPORE NTU-Restricted

cessssasansnnsans

essnssens

[

@ Singapore@2030

on Footprint Reduction by DCverse

© 0.72MtCO2 puryen

Greenhouse gas emissions from

= 120, 000

passengar vehicles driven for one year

W¢ Carbon sequestensd by forests :
4 27,560,000 e

the area of Singapere in one year

%) MANYAMG TECHNOLOGICAL UNVERSITY  SINGAPORE

G‘ HANYAMG TECHNOLOGICAL UNIVERSITY  SINGAPORE

% Decarbonation Potential of Global Data Center

ASEAN@2030
wint Reduction by DCv

© 533 MtCO2 peryenr

Brunei's 50% emizsions from fossil fuels @ 2023

WORLD GREEN GROWTH FORUM 2026

REDDOTAI

. ADB
! Worldwide@2030

© 80 MtCO2 per yeur

On par with carbon footprint

Belgium ‘i

New Zealand &
Norway

NTU-Restricted

for Sustainability

NTU-Restricted
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ch Futuristic Strategy: a Sustainable Future for Al, by Al
Energy
: “Al's benefits for the power
grid and society ultimately

will offset its massive energy
suck.”

— 202

Inflection Point

Adoption

ul HANYANG TECHNOLDGICAL UNIVERSITY SINGAPORE NTU-Restricted

C@, Al Strategic Planning - THE Al WEARS

esearchers: Pilot latform: Engine

ata: Fuel

w HANYANG TECHNOLDGICAL UNIVERSITY  SINGAPORE NTU-Restricted

Intelligence

WORLD GREEN GROWTH FORUM 2026

¢ Computing Power as : Why Every Nation

]
L% Must Invest in Al Infrastructure

Digital
Econormy

China

Computing
Power

. . -
- i e

Computing Power Index

@ HANYAMG TECHNDLDGICAL UNIVERSITY SINGAPORE NTU-Restricted

= Unrivalled Economic Multiplier: Al and Digital Investment
% Leads all Sectors

Impact
of a &1 Investment

AlfDigital

Healthcare 2 Ocean Renewable Semiconductor  Al/Digital [!

 Bollar) 1] P
Qutput (in Dollar) Economyl?! —— R&D 5]

G‘ HANYAMG TECHNOLOGICAL UNIVERSITY  SINGAPORE
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ﬁl_'?_lia A Sustainable Future for Al and by Al

A Sustainable
Future

E:i HANYANG TECHNOLOGICAL UNIVERSITY SINCAPORE NTU-Restricted
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Hydrogen-Based Steel Decarbonization: Strategy and Technology
Pathways

AL Speaker
S%H2l chang Won Yoon

b3 i e n RS
Professor, Chemical Engineering, Pohang University of Science and Technology

Fo7
2008-2010
2010-2021

2021-8ix|
2021-2023
2022-2026
2026-3ix|

Biography
2008-2010
2010-2021

2021-present
2021-2023

2022-2026
2026-present

University of California, Berkeley / 2tAlE= A2
SRS |SATR(KIST) / MU

(2019 - 2020: KIST A HEHX|HPCHE Q)
POSTECH atet3stat / s
Ittt ?%(RIST) | FATEIAHTA
[EH7| &AL | PAKEAHS

u]
EHATIARSIRIST) | AATEAETA

0?.'-

(B%)

l

)

Ho 1M

A
T

IS
oY > oY

02'.
A

(

University of California, Berkeley Postdoctoral Researcher

Korea Institute of Science and Technology(KIST) / Senior/Principal
Scientist(19-'20: KIST Center for H2 and Fuel Cell Research Center / Head)

POSTECH Chemical Engineering / Full Professor

Research Institute of Industrial Science & Technology(RIST), Hydrogen & Low Carbon
R&D Laboratories / Director(Joint Appointment)

POSCO Holdings N.EX.T Hub, Hydrogen & Low Carbon R&D Laboratories / Advisory Professor

Research Institute of Industrial Science & Technology(RIST), Hydrogen & Low Carbon
R&D Laboratories / Director(Joint Appointment)

WORLD GREEN GROWTH FORUM 2026

Hydrogen-Based Steel Decarbonization:

Strategy and Technology Pathways
Chang Won Yoon

POSTECH Professor | Chemical Engineering, Pohang University of Science and Technology (POSTECH)
SCO Director | Glocal Hydrogen and Low Carbon Research Center
HOLDINGS Director | POSCO Holdings-POSTECH-RIST Integrated Research Center

WGGF 2026 y 2026. 07. 09

Session 1: Green Transformation

Hydrogen Economy Implementation Basic Plan* (2021.11)
®

2020

H, demand
0.22 Mton

2050
Hy demand
27.9 Mton

co,-free Hyshare G

2050 Final energy consumption 2050 Power generation

South Korea is expected to import CO,-free H, from overseas in the future

—+ The government is considering “establishing a H, Supply Chain” based on NH; and other carriers

«n-\,,\

AT 5
Hydrogen Policy in Korea: Ministry of Trade, Industry and Energy (MOTIE {?g{j
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.
Steelmaking at a Turning Point

Global Carbon Emission by Country |

South Korea’s Carbon Emission Status |

Approx. 34 Billion Tons /[ Year

‘South Korea 2%

Germany 2%
Jaoal\ 3%

Approx. 730 Million Tons f Year

(Ref) Visuakizing All the Waorld's Cartion Emissions By Country (2021) (Refy [7| @@ 5] U FTUY BB G Y2 0w 202101)

WORLD GREEN GROWTH FORUM 2026

s

Steelmaking at a Turning Point: Hydrogen Reduction Process

Blast-Furnace Ironmaking

= CO; emissions per ton of steel: 2.05 tons {as of 2022)

Reductlon with coal

(Fey05)  Coal (€}

C+1/20,>C0
Fe,05 + 3C0 = 2Fe + 3C0,

il

Reduction with H,

Reduced Iron

Cnntlnuous -:astef Rolhng Anneali Steel products
3]! I and hmml

{ref] Mippon Steel Carbon Mewtral Vision 2050, 2021

ron Ore (Fe;0,)  Hydrogen (Hy) Reduced Iron  Water (H,0)

Fe,0; + 3H; = 2Fe + 3H,0

Hydrogen-based Ironmaking Creates an Anchor Demand for Clean H,

Global Race:

Low Carbon Facilities Configuration .
Process Shaft Furnace EAF (Electric Arc Furnace)
High-Grade Oxidative e
@ Pellets Erckohnei Intensifying Shortage of
o High-Grade Iron Ore
for Pellet Production
Shaft-based (Supply Gap < 133 Mta)
Routes

Shaft Furnace-Based H,-DRI Routes

7 Low-Grade

- Reduced
Permeability

NG orH;

o
Feedstock g e

Production Constraints
for High-Grade Steel
{[N] > 30-40 ppm)

Melting/Smelting

v Exclusive Use of Iron Ore Pellets as Feedstock (Requires High-Grade Ore)
v Limitations of Shaft Furnace-based EAF in High-Margin Premium Markets

HYBRIT Hydrogen-based Steelmaking: Shaft Reduction Process (MIDREX®)

World’s First Delivery of Steel Produced via Hydrngen Reduction (Aug. 2021, Volvo)
¢ HYBRIT(H en Bre rough lronm -

=
s

VATTENFALL &
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r

h
HyRESP Hydrogen-based Steelmaking: Shaft Reduction Process (ENERGIRON"}

The Next Question:

Where Does the Hydrogen Come From?

World's First 1.0 Mta-Class
Hydrogen-based Shaft Furnace

in Commercial Operation

Can we develop a route that is less constrained by high-grade pellet availability?

( A ( )
POSCO HyREX: Fluidized Reduction of “Fine Ores” + Electric Smelting Potential Hydrogen Supply Pathways (Overseas & Domestic) o

@ For Possible Hydrogen Network

Reduction with H:

Bt Q->M+0

Iron Ore (Fe;04) Hydrogen (Ha)  Reduced Iron (Fe) Water (H,0)

Low-Grade
Iron Ore Fines

i R&D areas of interest !

Technology needed:
= H; extraction from CHy/NH3/H,0

= CCUS
y ! Fe,03 + 3H, - 2Fe + 3H,0 NH3 Cofiring w/ coal
< 1 y Hydrogen Turbine
! i Indu
Fluidized Bed 1 9 b 11 i e
Reduction Reactor R\ ] . Electric Smelting Furnace '

y i " Integrated
" (ESF) *_.!"'\' = Steel Mill

=

* «— Green Electricity

Low-Carbon H; @

Fine ores are much more widely available, and HyREX addresses one of the major bottlenecks of H,-based ironmaking

Irew Ove
-~ | ==«
yogen peee= |

Hydrogen based Direct Reduction Iron

Domestic H; supply route

ey

POSCO pursuing demonstration of HyREX-based direct reduced iron (DRI) production
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01 Methane Pyrolysis: Turquoise H,

@ Methane Pyrolysis as a Candidate Route for Low-Carbon H; (Turguoise H,)

o Core Concept: AH'=TS kimal

CH4 —* C(,, + 2H2I_gj
16 kg 12kg 4kg

» Strategic Fit: Leveraging existing LNG infrastructure with no CO, emission at reaction level
* Energy Efficiency: Lower theoretical energy requirement compared to water electrolysis
* R&D Focus (High-level): Reactor scale-up and optimization for continuous operation

« Efficient separation and valorization of solid carbon by-products.

(DE}BASF IF

Company

WORLD GREEN GROWTH FORUM 2026

04 High temperature water electrolysis (SOEC): Pink/Purple H;

High-Temperature Steam Electrolysis (SOEC) Technology

O Secured world-class performance and efficiency in SOEC cell and stack

STEP 1 : Stack development and supply STEP 2 : Hot-box/system development

b

STEP

[ -
LER |\

» Design
* Manufacturing

= Pre-reformer, Evaporator
= Burner, Cathodic recuperator

= Insulation Venture
-

\ 20kW SOEC System ('26) ==

@ Enforus, a venture specializing in SOEC cell & stack development, was spun off in 2025

02 Ammonia Cracking

@ Develop core technology for high purity hydrogen from ammonia

@ Integrated process analysis, scale-up process design and demonstration

- POSCO Holdings secured the Basic Design Package for the integrated NH, cracking process
(700 tons-H2/year)

[Catalyst design for ammonia dehydrogenation]
2NH; — N, + 3H, AH=+46kJ/mol

2NH, ¥ "“$ ]
el 3H,

w

inol pro £
the whole procass ~[ % |~

~

POSTECH Strategies for Chemical Hydrogen Storage

POSTECH Glocal Hydrogen & Low Carbon Research Center POSCO-Holdings-POSTECH-RIST Integrated Research Center

H; energy
Carrier (LH,)
Renewable E Renewable E
Global C2H Center: CO; to X Storage S o Einne Re-release :
In collaboration with z IO National LOHC Hydrogen

Stanford University Research Laboratory

Small
 (Renewabic ) [ Molecules 1) i

1 1] i i i
1 [N} 1 1 1
NH;3BH; : 11| CHOH |} HCOH | i
H,O NH, CH 2 i
NaBH, 10, E 3 E; C,HOH i o HCOK : LOHC-H, E
&2 ] 1 1 [
! ¥ 1 ¥ ou %7 R
1 1 1 ' )
i i H H |}
BNH, 0, ! N, H co, ! Co, Co, 1| LOHC !
| i : 4 i
| Tl [ E— . i '
! |
Inorganic compounds QOrganic compounds
& J
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-
Summary
e Steel decarbonization requires replacing carbon with hydrogen as the reductant.
* Hydrogen-based ironmaking can become an anchor demand for clean H,.
® Innovative technologies are being developed in collaboration with POSCO Holdings,
POSTECH, and RIST
* Beyond these R&D initiatives, Pohang City plays a critical role in advancing the regional
hydrogen industry.
|\
(

Thank you for your attention!

cwyoon@postech.ac.kr

WORLD GREEN GROWTH FORUM 2026
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ESASHS 93t 7|8 MY

Technical Strategies for Achieving Carbon Neutrality

AL Speaker

HFALS Sangjun Park

O ZZEHN A2
Vice President, ECOPRO HN. CO,, LTD

F7

2012.9.-2021. 4.
2021.5.-2023.12.
2024.1.-2025.12.

2026.1.-¢H

Biography

2012.9.-2021. 4.
2021.5.-2023.12.
2024.1.-2025.12.

2026. 1.-Present

@O|T T2 O|A} MWAIRITIEH =3t
@0|ZEZHN &7 MWATZEE
@V TIEZHN AR 3HA7 | Sl etetct ot

@UTLZHN AT JHYE St

ECOPRO. CO,, LTD. Director Head of MW Business

ECOPRO HN. CO., LTD. Vice President Head of MW Business

ECOPRO HN. CO., LTD. Vice President Environment Technology Development Team
ECOPRO HN. CO., LTD. Vice President R&D Department

WORLD GREEN GROWTH FORUM 2026

Everyday Everywhere

Eco

Think Tomorrow Technology for Future >

EFAZ=RIS 9|3t 7|&X Mk e
Technical Strategies for Achieving Carbon Neutrality B A} 2

' EcoProu

Green Growth Technology Business & Development EcoPro HN R&D Project

Securing sustainable growth as a specialized company for eco-friendly integrated solutions

i Envionment]

PFC Reduction Tnel‘mology €0, Capture Technology

= Commercialization experience with
large-scale PFC treatment facilities
= Warld-class PFC remaval efficiency

= Representative greenhouse gas causing
global warming

« Carbon capture, storage, and utilization
technologies (CCUS)

= Plans to expand Smart Environmental

= Securing next-generation large- scale
technalogy

- T E | § Seluticns
Next-Generation Enrgy
Ammonia Decomposition Technology Wastewater Roecww 'I'ecl'mology (Redox-BPED)
NH, Ny+H, + Hyarogen production via NH; =" * Low-cost Desalination Process
~ decomposition i‘ 2 - [ of ysi
(¥ « Application of microwave-based a P « Praduction of high-value resources
® -9 @ technolagy & Mon-Precious Metal Catalysts
Se2e®e2:2 . _ § o™
® @ _ ®¥@ - Flanncd demaonstration of pilot-scale |
® &0 o facilities ==
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Ammonia Decomposition Technology

NH,

' EcoPro:w

NH,; to H, Extraction Demonstration Project

N,+H,

What is Microwave (MW)?

Approximately 30% higher en efficiency compared to conventional electric heating

=3D) B (¢ O

CONVL
Tech.

Future Key Energy: Hydrogen (H,)

' EcoProm

EcoPro HN R8D Project : Ammonia Decomposition Technology

Development of ammonia Decomposition catalysts and system for hydrogen production

Global Hydrogen 78
Demand Outlook

| 4 . b .

7 201541 202014 20301 20404 20504
TELF MM 1 S0t BT OUX|  <XiE: MZIAR

* Sowce AT

» Expected 1o reach KRW 300 trillion market size by 2050

* Hydrogen demand has been growing at approximately 6% annually since 2017

Ammonia (NH;) as a Hydrogen Carrier for Clean Hydrogen Introduction
[2NH; == N, + 3H, AH=92 kJ/mol |

20301 24 0B $4 $8 AU BEEIY +4 A8 2002 ® High Density of H; Storage
- 17B wi% H,

® Liquefaction easier than hydrogen
- Room Temp., 8.5bar or -33°C, 1atm

® L g isting Inf ture

= Economically wiable H, strorage
® Carbon-free fuel
= No CO, emissians during

decomposition

ow to decompose ammonia (NH;)?

Utilizing Non-Precious Metal Catalysts
& Microwave {MW) Heating 4

WORLD GREEN GROWTH FORUM 2026

EcoPro:w

EcoPro HN R&D Project : Ammonia Decomposition Technology

Localized heating using dipole rotation and ionic conduction
— Direct Heating
Rapid temperature increase

High energy efficiency

Heat supplied internally through external heat transfer
— Indirect Heating
Slow temperature increase

Low energy efficiency

\\ J
. . EcoProu
Comparison of Heating Methods:
Conventional vs. Microwave heating EcoPro HN R&D Project : Ammonia Decomposiion Technalogy
Catalyst performance evaluation system based on heating methods
[ Key Components]
@ Reactor (Inner : Quartz tube)
@ WR340 Waveguide
& Magnetron
[Magn;tmn]
\\ J
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' EcoPro:w

Comparison of Heating Methods:
Conventional vs. Microwave heating

Catalyst performance evaluation system based on heating methods

EcoPro HN R&D Project : Ammonia Decomposition Technology

Catalyst: Ru/Al,Q, on SiC

100

—

é 80 |-

=

} =

8 40

on

Xz

= 20 y
Microwawve (MW
Conventional heating (CH)

200 300 400 500 Ss00
Temp. ("C)

MH; conversion (%) with different temperature for heating methods: () microwave, and (@) conventional heating

MW compared to Conventional Heating » Shifted Left by about 150~200 °C

T

J

' EcoProm

Comparison of Heating Methods:

Conventional vs. Microwave heating EooPro HNRED Project:: Ammonia Decomposiion Technology
Comparison of energy consumption based on heating methods: ~20% Energy saving with MW heating vs. CH

Conventional Heating (CH) MW Heating
: M e o ome (IR
il e { NH; Conv. (%) > 97% )
Heating Time m 2
(25°C ~ Target Temp.)
Power Consumption (Heating) m
269.85 W Power Consumption (Holding)  QZELRL]

Power Consumption

"o, o, e,
‘ Heating ‘ . Holding ‘
1 00% ' Stage = Stage =

SuN,
P\ '0=

. 404 " 85% 'Q
ane® vas Py

WORLD GREEN GROWTH FORUM 2026

EcoProu
Development of MW-Responsive High-Performance Catalysts:
ECOHN-1 & ECOHN-2 EcoPro HN R&D Project : Ammonia Decomposition Technology

Completion of MW-responsive catalyst development< Compared to conventional MW heating:
improved energy efficiency & reduced catalyst/support cost

Conventional Heating Microwave Heating Microwave Heating
+ + MW-responsive +
MW-Applied  SiC (MW- ive support)  Catalyst Cordierite
Cord:eﬁte Appl iC ( rasp:ww 55 le
Ru/AlLO; or Ni/AlLO, Ru/Al 0, or NifAlLO, ECOHN-1, ECOHN-2
— /1000 |
eedpafs LW B 2T o
Rusource Fnsource e
| Catalyst & -D_j i Catalyst Catalyst
LAl /s

Le<alized heating of the support

Heat supplied through surrounding air (including heating elements) Seleclive heating of the surface-coated catalyst
heats both the support and catalyst | Heat transferred from support to surface-coated catalyst [Catalyst simultanecusly funclions a3 & heating source)
" Direct Heating (support-based) "
Direct Heating (based port & Catalyst)
Indirect Heating (Based on support & Catalyst) Indirect Heating (catalyst-based) s i i 5
J
. . EcoProu
Development of MW-Responsive High-Performance Catalysts:
ECOHN-1 &ECOHN-2  (contiuen EcoPro HN R&D Project : Ammonia Decornposition Technology
At the same MW power level, heating efficiency + of MW-responsive catalysts - catalytic performance 4
100 530°C 540°C
—=— ECOHN-1
600 |—4— ECOHN-2
—e-sc_| sof
) —
5 € o
£ 4001 -
@ c
=4 o
- [5]
£ £ OF
® z
2 2001
20 -~ ECOHN-1 on Cor.
—8— ECOHN-2 on Cor.
4 230°¢ —&— Ru/Al203 on SiC
ou 50 100 150 200 ? 120 140 160 180 200
Microwave power (W) MW Power (W)
Heating temperature with different microwave power Ammania (NH,) conversion rate of ECOHN-1 (W), ECOHN-2 (@), and
. (@) SIC, (M) ECOHM-1, and [&) ECOMN-2° Ru-based catalysts {a) with different microwave (MW power: GHSV
= 7,300 h, 10% NHy/Ar
® MW responsiveness: ECOHN-1 and ECOHN-2 > SIC ® NH; conversion; ECOHN-1 > ECOHN-2 > Ru/AlO,
{at the same Microwave power lavel) {at the same Microwave power level) i
J
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' EcoPro:w

Demonstration & Evaluation of

MW-Ammonia Decomposition System EcoPro HNRED Project:: Ammonia Decomposition Technology
Preparing for the demonstration evaluation of MW-based ammonia decomposition unit linked with an NHz-H. co-firing engine

] Ii ||' Pilot 18

YRLIOHEH, 24

- Equipped with a liquefied ammonia storage
tank
- Equipped with an NHa-H: co-firing and

combustion engine

+ Approved for Regulatory Sandbox demonstration
exemption

+ Safety committee review in progress
+ Installation and permitting expected by: October 2025

NP EL NAS LS

' EcoProm

Wastewater Recovery Technology

Redox - BPED Wastewater Treatment

Desalinated
H,S0, b, NaOH
1 T 1
.
i Na* Na Ol o AR
507 SO

o
g
£
=
&
| 4
g
£

Redox Flow

Scientific Challenges in the Battery Value Chain EcoPro HN R&D Project : Wastewater Recovery Technology

Discharge of large amounts of Sodium Sulfate (Na,S0,) wastewater

Black Mass Precipitation Extraction

r '2” 11,60, MnS0,

27 5893
=
Cobalt Mickal

STEP 02
&

PL) B
STEP 01
oW A I/EMH

= High rigk tthermal runaway) + High complexity (NCM vs. LFP} * High cost

* Low efficiency flong discharge ime)  * Low efficiency flong processing time)

« High cost tage footprnt requeey + High enwironmental burden = S10W Processing tlong cperation tme) B
+ Safaty risks flmmable coganic sk FOW energy efficiency tigh

* High environmental impact Oarci i Gl Ehda Bl

(hazardous gan emissaons)

* High environmental burden

STEP 03 STEP 04

* Low efficiency ow yielt)

+ High scalability limitations

WORLD GREEN GROWTH FORUM 2026

EcoPro

Precipitation & Drying

CoS0, NiSO,

& M X AX

Cexpensmve organic scheentst  « High environmental burden
(lwge water consumptaon]
+ Low efficiency ong processing time)

energy consumption for post-treatment)

(mstensive use of alali chemicals) 13
& J
EcoProu
Battery Wastewater Recovery Technology EcoPro HNRED Project : Wastewater Recovery Techrdlogy
Development of Wastewater Recovery Technologies and Production of High-value Resources for a Circular Economy
f
"o o
+ Low-cast Desalination Procass —
= Development of Technology based on Electrolysis . E ~
« Production of high-value-added resources MaOH ChincERtatien
I i [: J Production N Process
- - ngnnm . S
B = =
T H,
* Sodium sulfate wastewater T H,50,
« Lithium sulfate wastewater K J Prosnction
= E2
Water Recycling
[_]
w"Treatment”
»"Resource Recovery”
& J
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u . ) EcoProuw
Comparison of Technologies:
Redox-BPED(RFED) vs. BPED EcoPro HNR&D Project : Wastewater Recovery Technology

Dewvelopment of next-generation electrochemical technology for Na,S0, recovery based on domestic proprietary technology

BPED (Bipolar-membrane Electrodialysis) RFED (Redox-flow BPED)

Desalinated . 1
HS0, Water NaOH e o arar i |
1 t ' .
e Ne* z s e i L
i 5o s E v so.2 ""nq
£ 5
e PRI o) el QR o O vt
O 1 o=t
- i Rodox Flow
BPED RFED
High (Water-splitting reaction, = 1.2 V) Operating Voltage Low (Redox reaction, s 1.2 V)
High-cost {e.q., Pt, DSA) Electrodes Low-cost (e.g., activated carbon)
High cost + Low cost
[Complex ch ', Bt i hange membrane use) Module Fabrication (Simplified minimal usaga)
High Operating Cos Low

Owerseas Core Technology Domestic (Korea)

WORLD GREEN GROWTH FORUM 2026
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T3 L0} 74 A WH AR

L L

Green Ammonia to power solution

At Speaker
Z7|EH Kitae Kim

GS 718 B0l X| MY H 2
Leader, GS Engineering & Construction Corp.

WORLD GREEN GROWTH FORUM 2026

=073y
1989-1999
2000-2010
2011-2014
2015-2019
2020-2022
2023-2025
2025-$1xj

Biography
1989-1999
2000-2010
2011-2014
2015-2019
2020-2022
2023-2025
2025-Present

q

]
Yl
e om

]
nx px onxonx
= rx oM
0

Process Engineer
7|=l & 2|A3 22| Manager

El Team Leader

Af
Af
FP

O ® 0O @

mw nun unu wm

N Y
e

(@)
o

roject & Engineering & Planning Manager

N
Lot
m
2

9)
wn
Y
mx mxonx
re
-
IQ |-|> i

r=
=
I
al

m

GS E&C Process Team Process Engineer

GS E&C New Business Planning & Risk Management Team Manager

GS E&C New Business Team Team Leader

GS E&C CFP Project Team Engineering & Planning Manager
GS E&C Planning Team Leader

GS E&C R&D Center-H2 & CCUS Leader

GS E&C New Business Development Team Leader

T

@ GSEsC X AMOGY

(

Green Ammonia to Power Solution

Global GHG Emissions

Transition the power sector is critical to reducing
global greenhouse gas emissions and achieving a
carbon-free future.

[
GLOBAL GHG |
o EMISSION |
o5 == (2020) :
Ha ~50 Gt COe . & o

The transportation sector also
contributes 17% of global emissions
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Hydrogen: the Missing Piece in Energy Transition Energy Transportation / Storage

Securing a Stable and Resilient Energy Supply through Renewable Energy

Will hydrogen be the best solution to
decarbonize heavy industries?
S

How to Transport 7

Hydrogen (H;) o -
for hard-to-decarbonize industries ; : TS
| . \id , . f Subsea Cable ?

.Im = Abundant material ; '.'.' X

= Technology ready " :

+ Regulation & government suppart 3 (= - & Battery ?

v——— s Q‘é Liquid H2 ?

| I E ﬁ Liquid NH3 ?

Hydrogen Problem: Energy Carrier

Renewable hydrogen source is far from where it's mostly needed!

CATEGORY LIQUID NH, BATTERY SUBSEA CABLE
\oas USD/kgH <
e - 5 Storage density
. - e 12.7 8.5 1.8 s
| REEF: - = :
B 1520
20-22
% 22-24 Transport Optimized for long- Requires cryogenic : . :
arco k" lompatae | Sulneforst Dtrce corsrans
Ya' 26-28 transport (-33 °C) (=253°C)
28-30
30-32
3.2-34
34-38 Utilizes existing Requires brand-new Limited to local arid Immense initial
W 3638 Infrastructure global chemical / dedicated scTI': olocalg ca“f'f;i ?e I 'r::d
LA I 3540 fertilizer logistics infrastructure ing Pl o

Source: [EA | X
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Ammonia Infrastructure Today

190 MTA of production 200 ports store ammonia 4,000 km+ of pipelines in U.S 20 MTA of waterborne trading

+ 100+ years of scaled industrial use of ammonia
*« No ammonia-to-power technology available to date

A e el s e v
W ADHRST Saurces DY, IENA

Ammonia Market Outlook

Ammonia is the lowest-cost vector for arbitraging clean power.

Low-Cost Production [l
Enabler of 10x value creation
Inner Mongolia

Green NH;
production from
abundant renewables

Reliable, high-value

2-4¢/kWh B Efficient maritime 4 :
= transport to end pawerﬁc.ur!dusmals
markets grid applications
{
15-40¢/kWh'
K 2
Why Ammonia?

v Leverages existing infrastructure
~ Regional production -> energy security
+ Mitigates expenses of moving liquid H;
+ Long-distance transmission is infeasible

High-Cost Imports -

[] Singapore

Ammonia as a Hydrogen Carrier

NH; Cracking Process Overview NH; vs. Alternative Carriers

Levelized Cost of Hydrogen (LCOH)

{Saudi Aratiia to Botterdam)
Purification S
Reactor
Modules r_}__\

Heat
-~ Integration
MH, >
Tank —*

LOo—

F(>(

H; Product

Ammonia
Cracking

Ammonia Market Outlook

Growing Clean Ammonia Demand
Ammonia Market Growth to 2050E (MTA)

& Comventional Gy Demand

= Decarbonizing Conventional Demand [Low Casbon)
= New Applications Demand [Low Carben)
ns

20234 Conventional Applications [ New Applications
!
ural T i ng
ricuttural/industrial ! shipping Fuel
250 #  The scalable clean fuel

v
cm';“‘:d Himng salition

b “s"‘_ G harrared by ¥ Regulations driving fleet
T el pr:duws s conversion and ardarbook
g fecet loderarmr\lm e fr?::{?c'::'frc!flrem
am‘:neet ST decarbonization toolbox
goal [e:0, scrubbers) to meet

CHGC reduction targets

Power Generation /[ ;-!; Carrier

¥ Decarbonizing energy
source for countries with
poor renewable sources

#  Cofiring for coal plants or
CCOT power generatian

« Ammonia as a hydrogen
ATt
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Ammonia Market Outlook

Rapidly evolving clean ammonia production and infrastructure driven by ammonia as a fuel

Clean Ammenia Market to Reach 100 MTA by 2040 Growing Ammonia Infrastructure

120
50% increase in port ammonia sterage by

100 2030 enabling 30+ MTA of new trade
o Q0
< -
o YcF
w 80
3 - S
Z 60 Today: 0 VLACs (Very Large Ammonia Carriers)
o {/\/Z_ . Orderbook: 70 VLACS, with delivery by 2030,
£ 40 ' enabling 30+ MTA of new ammonia trade
5 4t
= ceac ¥
= omme Woodside

20 seee  Eneny

i isi
) & Envision 20-40 MTA of advanced’ clean ammonia

projects; 300 MTA of projects announced
2025 2030 035 2040

WORLD GREEN GROWTH FORUM 2026

Ammonia Market Outlook

Sourcing Green Ammonia from China

Tank Storage Usage Stalus
Refrig, tank for gray N, | In-house In operation
[ HENGLS |
Refrig. tank rc(gresnil-h“ | In-house 2027
Refrig. tank forgreenNH, | In-hause 2027
[£ < |

iy Vel 0 =
r fan iiin |
Chiteng s F&:mﬂ B, | Export Port
= Ewmon) | \ g I
| s
< iﬂq‘m
JinzhouPort ~ . ° L Dalian
~ =
B, X
g Fot -rf_ % . e 1 |
\..f“;_] 4 S Fanjin
Uiaipiingang | _ (J
i TR inzhou
_'ﬁ\ Jit
DalongPort ".f':\
-IJJ 3 Liaryungang
{ ManjingPon " ]
¢ Cafeng
Maileo Nangeg
Sy §C
el

e P [ —

Refrig. tank forgreenNH, | In-house 027
= Envision |

Refrig. tank (1) for gray NH, Unknawrn In operation

Pressurized tanks (S} forgr | For lease (-33°Clo

ay NH, customery opesmon

Refrig. tank kxgreenNH." | In-house & lease 2026

Ammonia Market Outlook

Ammonia Production Costs Falling Rapidly

BOO
00 } Low Range of the 2024 Forecast

Drivers of low-cost Green Ammonia

Green ammonia production costs in China and
India are =$150/ton lower vs 2024 expectations

[ 25%+ cost decrease in 2 years |
L

Clean ammonia dominated by exports;

Shift in ammonia market dynamics:

* Conventional: short-term, low volume

« Clean fuel. long-term, high volume

New SPA pricing model + market prices
s converging towards production cost

200

2025

ik ot = DBUction Coots, LOOES 0T CrRase b adUcton o s e
=

s 1 a1 Senat Mo e,
e EIMEF, ITERA 7077, A ey onori Antes, SEO Al Reaits 2

s win Chinese Green Amnmonin Proouces

export market will be set by low-cost production:

Ammonia Market Outlook

Sourcing Green Ammonia from India

MBAPdLSager | __________ %
ot BOKTA,
------ v
WPL Megh Nagar ~
e T
-
-+ PPLPa
{ -4

IFFOO Kandle |
P 100 KTA

GNFC, Bharuch
S0 KTA

a CiL, Vizag
MEAB-I, Bhule Tk W | P e SO KTA . . i
P Tokta T f H * Carbonintensity < 2 kg CO.e/kg H,
------ = __, Cil, Kakinada - Well-to-gate 12-month average
LR 85 KTA

PPL Zuarinagar |
e 25KTA

1PL, Hasdia

IFFCO, Paradoap
‘. L

MFL Channal
“KTA

+  Avg. price ~$608/ton
ks« Avg. auction lot size ~56 kTA
*  Fixed price of green NH, for 10 years
radesp
TSKIAT|  «  Payment security guaranteed by Indian
government with subsidy:

00 KTA = Year 1: $104/ton

= Year 2: $83/ton
— Year 3: $62/ton

97



98

Session 1. Greening Industry

WORLD GREEN GROWTH FORUM 2026

Introduction of AMUN Energy

QGSE&C

Eco-friendly Energy Developer

JOINT VENTURE

@

« AMU
® ENERGY
Revenue KRW 12 45trillion {'25)

Capability EPC Turn-Key / Hy'NH; Value Chain

The world's first modularized

Business Area 2
Green ammonia-to-power

Hlank solution pursuing Net Zero
Green

Arch. | Housing

\rira Operation - Power Sales
New Business Solution Provider

Project Developer

AMOGY

Giobal Core Technology Company

Founded Nov. 2020
Funding $320M cumulative

Technology World-leading NH; cracking tech

= 03 w £

=S

Products : Modular Power

1MW Solution

Remote Area Solution 3~5MW

AMUN

10MW ~40 MW Solution

Carbon-Free Energy Solution

AMUN's Solution Social Contribution

o

Electrici
v ty
= 40ft Container (1MW)

- Unlimited Expansion (Stacking) Global

= Space & Cost Compelitive Net

Zero

Carbon-Price ™
Risk Mitigation

" Additional Costs or Prices incurred or
to-be incurred by emission of carbon
{ex. carbon tax, cross-border adjustment

mechanism{CBAM))

Carbon-Free
Electricity

Target Sectors

Port

Zero-energy
Building

. Zero-energy

Products : Modular Power

1MW

Industrial - Bulldings
APPLICATIONS

Battery plants
Small-mid complexes

DEPLOYMENT

2026727 Pohang

3*5MW

APPLICATIONS

Araimco, elc,
Remate mines, plants

DEPLOYMENT

Global Sales

10MwW

Data Center class
APPLICATIOMNS

Drata centeds
Mid-size camplexas

DEPLOYMENT

2028 Pohang Expansion

40MW

Large Industrial
APPLICATIONS

Yeongman Complex
Export manufacturers

DEPLOYMENT

2030 Pohang Rollout

Modularized & Stackable

1’

EPC Power Pla

Global EPC

Stack identical 1 MW modules for unlimited scale — winning on footprint, cost, and lead time
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Pilot Project in Pohang, South Korea

4 1% large-scale deployment under Korea's Distributed Energy Act (DEA)
% Pilot Scope : TMW FOAK Pilot in 2026-2027 supplying electricity to Secondary Battery Company
4 Path to Scale : Scaling to 10MW (Commercial phase) and 40MW in 2030

[365::\.:_ X AMOGYJ

Mm

Pohang Project

iMw 10-40MW
FOAK {2030)
(2026-27) -

[ E AD200

Multiplying 200 KW Multiphying 1 MW

i
Chean Hydrogen
Termina

Off-taker Fuel-supply

(

Licensing
Government
< GSEsC AMOGY EcoPro e Syy=s 9ohan

FINDCHEMSICAL

Pilot Project in Pohang, South Korea

Power Package — AMMDrive 1MW by AMOGY

Combustion

Evhk

Liguid Liquid
NH3

NH3 H2 Internal
by MH3Tankx 2 ea

Combustion
Engine

NH3 Fee: . Hz+mN2
e

Auxiliaries

Ammonia Feeding system : NH3 Tank x 2 ea, Pump
+ Exhaust Gas Venting system with SCR
Ammonia Release Mitigation System(ARMS) : Scrubber Package

Pilot Project in Pohang, South Korea

<+ Basic Design completion; Construction starting mid-2026 for 2Q 2027 operation.

Dec. 2025 Apr. 2026 July 2026 Aug 2026 Jun, 2027
@ L L 4 @ @

2028 ~2030

Approved for DEA by Gov. Basic Design PO for LLI Pkg. Graundbreaking Start Operation of 1MW

@
Scaling to 10 MW ~40MW

CHPS vs. Green Ammonia Distributed Power Generation

Distributed Power mm  Clean Distributed Power

Clean Hydrogen Power
(Renewables / LNG) (Green H2 / Ammonia)

i Development of domestic GHG reduction + Distributed
Purpose & Reduction of greenhouse gas ki
Contribution emissions distributed energy systems Power

Pure hydrogen and hydrogen Selected operators within Selected operators within

Parti - 3
siing § lor distributed energy-specialzed distributed energy-specialized
zones ZONES
Energy / Fuel Used Clean hydrogen,
Clean ammonia
LCOE KRW 400-700KW KRW 150-250/&W KRW 400-700MW
* Exchange-rate risk compensation

Renewable energy, LNG Green H2 7 Green NH3

Competitive bidding-based operator Mo stable long-term support Mo stable long-tem support
selection with guaranteed power Only CAPEX support for Only CAPEX support far
Support generation cost compensation (15 selected operators selected operatars
20 years)

Request to Government:

To accelerate the early adoption of clean distributed power generation, policy support similar to CHPS should
also be extended to green H2lammonia distributed power projects.
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Thank you

AV AN

Kitae Kim / CEO

www.amunenergy.co

WORLD GREEN GROWTH FORUM 2026
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Session 2. Zero—Carbon Maritime
Transport (GGGI Session)
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The Future of Zero-Carbon Maritime Transport:
Green Ammonia as a Scalable Pathway to Net Zero

A A} Welcome Remarks

H2l= @& & 5 Gerard O'Donoghue

SR |7 AR

Deputy Executive Director, Global Green Growth Institute

EHAM special Remarks

== EzllC: X{EkA Sl HEt

Global Trends: Low-Carbon Maritime Transition
Xt 20|2 Jean Lemire

FHLICH R[HH2E SH2EA S 7|t W S5 SEACHAL
Special Envoy for Climate Change, Quebec

Z}E Moderator

ZHXEM Chang Sun Jang

SRY=MLY |7 22T

Deputy Director, Global Green Growth Institute

I{ Panel

X|= B H|Z1 Gino Van Begin
ICLEI AFREZEF

Secretary General, ICLEI

X}3 Z2|A Jacques Flies
Tt 2R AR CHA
Ambassador, Embassy of Luxembourg in Seoul

LS Ef|2| A H|2LHH|= Bernadette Therese C. Fernandez
Ze3t T2 [T CHALRH CHA}
Ambassador, Embassy of the Republic of the Philippines in Seoul

2X| 28 Roger Royo
ot AH[QI MZ3|o| A B|7

President, ESCCK(Spanish Chamber of Commerce in Korea)

Co|2t i|2{|0|2} Damien Pereira
Zot 4 HE ciE
Chief Representative, The Quebec Government Office in Seoul
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Biography

Gerard joined GGGl in October 2018 from the Green Climate Fund (GCF) where he had been the Chief Financial
Officer (CFO) & Director Support Services. Prior to joining GCF in April 2014 he served in various senior finance
capacities for a period of 20 years at the CGIAR living and working in Washinton DC (WB), Rome, Kenya, Ethiopia
and Sri Lanka.

An Irish national, Gerard has a wealth of finance, management and professional leadership experience. He was
formerly a Senior Manager with Price Waterhouse, based in the City of London, where his work ranged from
auditing to corporate finance, with a broad spectrum of high profile clients.

Gerard's primary degree is in mathematics and mathematical physics from the National University of Ireland. He is
a Fellow of the Institute of Chartered Accountants of England & Wales and also studied Professional Management
at the University of York, England.
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Biography

A biologist by training, Jean Lemire is an environmental specialist and renowned science communicator. He
was appointed Special Envoy for Climate Change, Nordic and Arctic Affairs by the Government of Québec
in September 2017, thus becoming the first envoy in the history of Québec diplomacy. In this capacity,
he develops international partnerships and represents the Government of Québec at various multilateral
conventions and forums, including the United Nations Framework Convention on Climate Change, the
Convention on Biological Diversity, the Arctic Council, the Beyond Oil and Gas Alliance and the United
Nations Environment Programme’s Intergovernmental Negotiating Committee on Plastic Pollution. As part
of his responsibilities, Jean Lemire acts as:

* Representative and spokesperson for subnational governments at the Convention on Biological Diversity;

¢ Ambassador for the SAGA project on food security and climate change of the United Nations Food and
Agriculture Organization (FAO);

* President of the Advisory Board of the International Climate Cooperation Program (ICCP), winner of the
United Nations Global Climate Action Award;

 Coordinator of the Government of Québec's International Environmental Team.

His work on climate change and biodiversity has led to major international scientific missions. His films, books
and web creations have garnered numerous awards. Among his distinctions, he was named an Officer of
the Order of Canada, has received two honorary doctorates (oceanography-UQAR and geography-UQAM)
and holds the title of Grand Ambassador of the Université de Sherbrooke. In 2010, UN Secretary-General
Ban Ki Moon appointed him UN Green Wave Ambassador for biodiversity. He is also the first recipient of the
prestigious Midori Prize for Biodiversity.

Fo7Y
2014-2020
2023-8xy
2020-%4xy

Biography
2014-2020
2023-Present

2020-Present

WORLD GREEN GROWTH FORUM 2026

ZHEF Moderator

HEHM chang Sun Jang

M AT AT (NIGT), MelotTel
JEUE US| 9l
FRU=MYT|T(GCO!), £2E

National Institute of Green Technology(NIGT), Senior Researcher

International Carbon Reduction Consultative Committee, Ministry of Land, Infrastructure
and Transport(MOLIT), Republic of Korea, Committee Member

Green Growth Institute(GGGI), Deputy Director
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Fo7Y
2000-2002
2002-2012
2007-2012
2013-2ixy

Biography
2000-2002
2002-2012
2007-2012
2013-Present

IH< Panel

K|t HIZ1 Gino Van Begin

ICLEI AFRE R}

olZ2l0] QR HAT
o|Zzio| YRR 27
olZ2f0] NI FAIREE
o1Zzl0] A7 AR

Deputy Regional Director, ICLEI Europe
Regional Director, ICLEI Europe

Deputy Secretary General, ICLEI - Local Governments for Sustainability

Secretary General, ICLEI - Local Governments for Sustainability

z07
2001-2008
2008-2012
2012-2017

2017-2018

2020-2023
2023-8xy

Biography
2001-2008

2008-2012

2012-2017
2017-2018
2020-2023
2023-Present

WORLD GREEN GROWTH FORUM 2026

IH< Panel

X3 E2|A Jacques Flies

7ot SME2 3 AR ChA}

SHEE3 e HUHBT L) NEARIEE, CIXIYS 3 2Y2T S Y
FAIHZ SYRSAAR ChRICIA M2 -YR| L ERN R AT

FRU SHREI YFUES HATH

SY=E3 JuRYR FYR BIT

SYRE 08 Mot S21M R AREY

FOfpiRIE SMSES oA

Ministry of Foreign Affairs, Development Cooperation Directorate, Luxembourg-
different positions: civil society relations, multilateral affairs, head of operations;

Embassy of Luxembourg in Dakar, Senegal: Chargé d'affaires a.i. and Head of the
Development Cooperation Office, Senegal and Mali;

Permanent Mission of Luxembourg to the United Nations, New York: Political coordinator;
Ministry of Foreign and European Affairs, Defence Directorate, Luxembourg: Deputy Director;
Prime Minister's Office-Ministry of State, Luxembourg: Secretary General of the Government.
Ambassador of Luxembourg to the Republic of Korea
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1995. 11.-1996. 12.
1997.1.-1997.10.
2003.10.-2006. 10.
2013.2.-2014. 5.
2014.5.-2016.7.
2022.10.-2025. 6.
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1997.10.-2003. 10.
2006.12.-2012.12.
2016.10.-2020. 1.
2020.1.-2022.10.
2025.9.-%x

IH< Panel

HLIE! H|2|A 2L X Bernadette Therese C. Fernandez

7%t Wl chAke ChAL
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Biography
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In the Department of Foreign Affairs

1995. 11.-1996. 12.

1997.1.-1997.10.

2003.10.-2006. 10.

2013.2.-2014. 5.
2014.5.-2016.7.

2022.10.-2025. 6.

Coordinating Officer, then Special Assistant to the Director General, APEC National
Organizing Commission

Assistant Director, then Acting Director, Division I(North Asia), Office of Asian and
Pacific Affairs

Acting Director, then Director, Personnel Management Division, Office of Personnel
and Administrative Services

Director, Division ll(Southern Europe), Office of European Affairs

Executive Director, then Acting Assistant Secretary, Office of United Nations and
International Organizations

Chief Coordinator, Office of the Secretary of Foreign Affairs

At Foreign Service Posts

1997.10.-2003. 10.

2006.12.-2012.12.

2016.10.-2020.1.
2020.1.-2022.10.
2025. 9.-Present

Third Secretary and Vice Consul then Second Secretary and Consul, Embassy of the
Philippines, Beijing, People’s Republic of China

First Secretary and Consul, then Minister and Consul, then Minister and Consul
General, Embassy of the Philippines, London, United Kingdom

Deputy Consul General, Philippine Consulate General, Toronto, Canada

Consul General, Philippine Consulate General, Milan, Italy

Ambassador Extraordinary and Plenipotentiary, Seoul, Republic of Korea
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2016-2020
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Activa, Sociedad de Auditoria, Celia & Celiacs, External Auditor

Spanish Chamber of Commerce Korea(ESCCK), Secretary General

SolBridge International School of Business, Assistant Professor & Head, Global Startup Center
KAIST (Korea Advanced Institute of Science and Technology), Ph.D. in IT Management
(ESG & Venture Capital)

KAIST(Korea Advanced Institute of Science and Technology), Researcher

Global Digital Innovation Network, Researcher

South Summit Asia, Regional Director

ASIP(Asian Society for Innovation & Policy), Climate Committee Member

Spanish Chamber of Commerce Korea(ESCCK), President

ADB K-Hub(Asian Development Bank), Policy Specialist Consultant

DPA(EU Digital Partnerships), Partnerships Specialist & Coordinator

ALTAVA Group, Chief Business Officer(CBO)
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Private Sector (France, Australia, Vancouver), Various Positions in Plastics, IT
Engineering, and Transportation

Consulate General of India (Vancouver) & High Commission of India (Ottawa),
Operational Consultant for Consular Centers in Western Canada

Québec Government Office in Paris & Québec Office in Vancouver, Economic Affairs
Attaché / Innovation Attaché / Interim Director of Economic Affairs / Québec's Ministry
of Economy, Innovation, and Energy, International Affairs Advisor (Division of Canadian
and International Innovation Partnerships)

Québec-Korea Business Association, Founding Member & Vice President of Innovation
Global Aerospace Cluster Partnership (GACP), Member of the Board of Directors
Aéro Montréal (Québec's aerospace cluster), Director Growth and International Affairs
Québec Government Office in Seoul, Chief Representative
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Driving the Transition: Green Capital for Hard-to-Abate Industries

Z}EF Moderator

=L} Jong Dae Kim
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Emeritus Professor, College of Business Administration, Inha University

IH Panel
OH=1 =2§|0]0{ Aaron Drayer
SRESMEY | EHAS8R R

Deputy Head, Carbon finance department, Global Green Growth Institute

MHE Jung, Young Doo

StATIS AL SISt K| AHER

General Manager of K-Arctic Route Development & Support Center,
Korea Ocean Bushiess Corporation

L4 JUNG, WOO-SONG
HE{2tQl IHEHA CHE
CEO, Waterline Partners

S Hyung JuKIM
M= |S A MRl
Principal Researcher, National Institute of Green Technology(NIGT)

%|=HZ= CHOI, Youngjoo
P2 K47t 8T AE

Director General, Office of Sustainable Growth, Bank of Korea
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Biography

Dean of College of Business Administration, Inha University

Executive Director, Sustainability Management Research Institute
Program Director of Green Finance Graduate Program at Inha University
Chair of Green Growth Committee, The City of Incheon, Korea
President of Korea Environmental Management Association

Zt& Moderator . . . . .
Member of ESG Finance Taskforce, Financial Services Commission, Korea
=Ll Jong Dae Kim Member of Green Finance Committee, Financial Services Commission, Korea

Member of Responsible Investment Advisory Board, National Pension Services
Advisory Member of Korea Accounting Standards Boards

Independent Director and Chair of ESG Committee of AmorePacific Corp.
Member of Strategy Advisory Board, POSCO

Emeritus Professor, College of Business Administration, Inha University,
Director of ESG Center, Inha University
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CHEMONICS INTERNATIONAL, Peru, Alternative Development Project
Director of Infrastructure Program and Operations Manager

Director of Land Titling Program

Technical Support Team Director

Director of Economic Development

Lima, Peru Pert Bosques Project(Environmental Management and Forest Governance
Support Activity) Manager of Economic Development Activities

GLOBAL GREEN GROWTH INSTITUTE(GGGI) Seoul, Republic of Korea and Lima, Peru
Peru Program Manager

Peru Country Representative
Head of Partnerships
Deputy Head of Carbon Pricing Unit
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Biography
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Chartering & Shipping Market Research at Pan Ocean and Other Korean Shipping
Companies

Shipping Market Research & Ship Fund Management at KAMCO & KAMCOSIMC
General Manager of Smart Shipping Information Center, KOBC

General Manager of ESG Management Dept, KOBC

General Manager of Maritime Supply Chain Planning Dept, KOBC

General Manager of K-Arctic Route Development & Support Center, KOBC
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Biography 2015-2016 FH= AT S AL, BHTRT 9 7|S7 | SHMER

2004-2008 Heung-A Shipping Co., Ltd. Planning Team 2017-2018 b= IS AT, SHATRY
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2009-2016 Sumitomo Mitsui Banking Corporation(SMBC) Seoul Structured Finance Group 2023-2024 CHE2Ix|S era ST = aRiolels slo|ZaTDelels| 92l

2016-2025 DAOL Asset Management, Managing Director & Head of Global IB Division 2025-54x) HIECHSt D 7| SHstE Msiistel Zolma

2025-Present Waterline Partners, Chief Executive Officer
Biography
1997-1998 Visiting Researcher, Center for Human-compatible Robotics, KIST
1999-2004 Ph.D. Candidate, Faculty of Mechanical and Process Engineering, TU Berlin, Germany

(DAAD Scholar)
2004-2006 Senior Researcher, Environmental Research Dept., KIST Europe, Germany
2006-2008 Postdoctoral Researcher, Institute for Machine Tools and Factory Management(IWF),
Technical University Berlin, Germany

2008-2014 Research Fellow, Center for Sustainable Systems(CSS), University of Michigan, USA
2014-Present Principal Researcher, National Institute of Green Technology(NIGT)
2015-2016 Director, International Strategy Dept. & Climate Technology Cooperation Center, NIGT
2017-2018 Director, Policy Research Dept., NIGT
2020-2023 Executive Director(Acting Vice President), NIGT
2023-2024 Member, International Mitigation Committee, Presidential Commission on 2050 Carbon

Neutrality and Green Growth
2025-Present Adjunct Professor, Graduate School of Climate Change, Sejong University
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Bank of Korea

Head, Financial Markets Research Team
Head, Market Operations Team

Economic Policy Advisor, Daejon City

Head, Financial Markets Affairs Team

Director, Money and Financial Markets Division
Director General, Office of Sustainable Growth
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ZI& & KIM, Seungdo
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Emeritus Professor, Department of Environmental Science & Biotechnology, Hallym University
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Blue Carbon: Marine Ecosystem-Based Carbon-Negative Strategies HICtet SXI7} EiLL= st X|HE SHr
Caring for Coastal Zones, Where Oceans and Lands Meet
CIL|2! HC]OFAA Daniel Murdiyarso
N YA LME-MAI ST MIE] MAHL
Senior Associate,
Center for International Forestry Research-World Agrogorestry(CIFOR-ICRAF)
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Fisheries Resources-Based Blue Carbon Utilization Policy for Carbon Neutrality
%2l IMHO, CHOI
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Senior Director, Strategic Business Department, Korea Fisheries Resources Agency

I§ Panel

HML sungwoo Jeong

(RH)Zetatdatetd 12l 44 A1l

Senior Researcher, Research Institute of Industrial and Science

-

Z1Z=54 JuHyoung Kim

TS SHFAME Sk} 4

Professor, Department of Aquaculture and Aquatic Science,
Kunsan National University
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1988-1990
1995-1997
1997-2022
2022-Present

2024-Present

2009-2013
2010-2019
2015-2018
2016-Present
2017-2019

2018-2021
2020-2021
2021-Present
2026-2027
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Oak Ridge National Laboratory, USA, Researcher
Korea Environmental Institute, Research Associate
Hallym University, Dept. of Environ. Sciences & Biotechnology, Professor

Hallym University, Dept. of Environ. Sciences & Biotechnology, Emeritus Professor
UNFCCC, Expert Review Team for National Inventory Report, Lead Reviewer

Chief Secretary Office to the President for Social Policy, Consulting Committee
Member for Environment Field

IPCC Emission Factor Database(EFDB) Board, Board Member

Hyundai Steel, Co., Independent Director

Delegate of Korean Government to UNFCCC, Negotiator on Transparency Agenda
Korea Academy of Environmental Science, Registered Member

IPCC, 2019 Refinement to the 2006 IPCC Guidelines for National GHG Inventories,
Lead Author of Incineration & Open Burning in the Waste Sector

National Council on Climate and Air Quality, Civilian Committee Member
Korea Prime Minister's Committee for Green Growth, Civilian Committee Member
Certification Committee for GHG Emission, Civilian Committee Member

IPCC, 2027 Methodology Report on CDR/CCUS for National GHG Inventories, Lead
Author of Tidal Flat
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Caring for Coastal Zones, Where Oceans and Lands Meet
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1988-2000
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2000-2002
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2003-2006
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2006-2016
2011-2013

2016-2025
2023-2028
2026-2028
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Coordinating Lead Author, Climate Change - Third Assessment Report, IPCC
Professor, Atmospheric Sciences IPB University, Indonesia

Coordinating Lead Author, Special Report on Land-use, Land-use Change and
Forestry, IPCC

Deputy Minister of Environment Republic of Indones
National Focal Point, UNFCCC and UN CBD for the Republic of Indonesia
Scientist, Center for International Forestry Research(CIFOR)

Review Editor, Climate Change - Fourth Assessment Report, Intergovernmental Panel
on Climate Change(IPCC)

Senior Scientist, Center for International Forestry Research(CIFOR)

Lead Author, 2013 Supplement to the 2006 IPCC Guidelines for National GHG Inventory
Principal Scientist, Center for International Forestry Research(CIFOR)

President, Indonesian Academy of Sciences

Senior Associate Center for International Forestry Research - World Agroforestry
(CIFOR-ICRAF)
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Caring for Coastal Zones,
Where Oceans and Lands Meet

Daniel Murdiya git D. mito, Tralaksita SP. Ardhani,
Phidju M 5¢C ? g Liswanti, ¢ ia Dewi Rahayu
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Research questions
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Mudflat and carbon

= All mangrove tissues
70 7 wAll UF vegetation tissues

Py . 6| "UFSd
- Mean mudflat: = Manne aigas+seagrass
;= 62+ 10 Mg C ha™! 50
153 ; ; £
b} Fringe mangrove g
i
!E Mean fringe:
- - 68+ 11 Mg C ha!
- Mudtat Fringe mangrove Interior mangrove
C density C stocks

Mudflat and fringe mangroves have similar organic carbon densities and stocks,
despite the presence of aboveground stands in the fringe mangrove (Sasmito et al. 2020)

Y
kmmw

R e

+ Soil bulk density
rface accretion
= Allochthonous source

Mudfiat Fringe mangrove

Interior mangrove

* Hydroperiod and geomorphology gradient
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(Sasmito et al. 2020)
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Biodiversity

benefits

f"' ranlt%r al. 2015
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Aquaculture: fish production and mangrove
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Royna et al. (2024)
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h:
arvest
g)

arvested
(December to
March)

World . ?GFOR Agroforestry
OR  agreforestry AF

Conclusions

Mudflat and Mangroves
* Mudflat indicates mangrove capacity in building land to cope with SLR
* Mudflat may not

Mudflat and Carbon
» Mudflat has the potential to storegarbon (62 + 10 Mg C ha=)
* Mudflat is rich in allochthonous carbon (48.72%)

Mudflat and Biodiversity 5
* Mudflat is an important habitat for for migratory birds
* Diverse offshare fish catch and near-shore fishery found in healthy mangrove

Phol F
E | j— 3 [RIL Fosten
OR Aqrn!o;mry AN~ “ Landscapes
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EIASEIS It LRI V8ie] S22 &8

Fisheries Resources-Based Blue Carbon Utilization Policy for Carbon
Neutrality

Fisheries Resources-Based Blue Carbon
Utilization Policy for Carbon Neutrality

At Speaker
%]l M HO, cHOI

SIRAMRYDE el B

Senior Director, Strategic Business Department, Korea Fisheries Resources Agency

ze7

2002-2021 HETHEtw SHA s s HrAL

2002-2010 IS MBI T Y IR el

2010-2025 SRR UBE 22T =T

2026-34K) SR SR AR BEL HEA Q2T

2025-2026 2050 EIASE=MMATRIAS] 7| SHAHMBN SxaM 5 20t T2

2026-3ix PSSl EASY ojEY AP HAINE

Biography

2002-2021 Chonnam National University. Doctor of Environmental Oceanography

2002-2010 National Institute of Fisheries Science Researcher of Fisheries Resources
2010-2025 Korea Fisheries Resources Agency. Blue Carbon implementation. Division Director M ari ne FO rest Affo rest atio nP rOjeCt
2025-2026 Korea Fisheries Resources Agency. Strategic Business Department. Senior Director
2026-Present Presidential Commission on Climate Crisis Response. Commissioner for Climate

Change policy and Member of the Inspection Committee
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Rising sea Temperature and environmental
changes are causing seaweed forests to
disappear, tuming marine habitats into

barren areas where marine life can no longer

Rising sea Temperature cause corals to
lose their symbiotic algae, tuming white.
Prolonged bleaching can lead to the
collapse of entire coral reef communities.

Climate Change is severely impacting marine ecosystems
through coral bleaching, biodiversity loss, barren grounds, and food chain collapse.

2025
Barren Ground
Coverage

Barren grounds result from climate change, coastal pollution, excessive
coastal development, and increased grazing pressure by marine herbivores.

WORLD GREEN GROWTH FORUM 2026

What is a Marine Forest?

Big Fire
Afforestation

A Macroalgal habitat that provides shelter for marine life
and offers resources and nursery grounds for many marine organisms,

L supporting a healthy marine ecosystem. )

Function of Marine Forest

rine Forest Afforestation creating
rtuous cycle of ecology and economy
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420 ki

291.7 km?

2815ites
375.4km?

Marine Forest act as the ocean’s green belt
And support healthy marine ecosystems

Status of Barren Grounds

WORLD GREEN GROWTH FORUM 2026

Species Diversity Seaweed Biomass
maintained abave 3.0 increased by 138.5%

Species Diversity . Seaweed Biomass
13 758 gim?
322 gim? .
22 25
Marine Forest Afforestation achieved

Visible Marine Ecosystem Restoration Outcomes

2016 Status of Barren Ground

187.92 km?
—

4282 k¢

Contributing to the restoration barren ground areas
equivalent to 6,000 football fields(16~'25)

2025 Status of Barren Ground

145.10 km?

Marine Forest and Blue Carbon
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What is a Blue Carbon?

A comparative study of NEPChem. & NEPBiol-

k Carbon Green Carbon Unit : ton €Oy halyr!

Air-sea €O, flux = 0.46 tons €04 ha® yr-!
C; uptake > 2.54 tons CO, ha' yr '

The sooty black material emitted from The Carbon stored in the plants and The Carbon stored by the Ocean (Salt
gas and diesel engines, and other sod of natural ecosystem marsh, Mangrove, Seagrass)
sources that bum fossil fuel

Carbon absorption capacity
Blue Carbon = X 50 Green Carbon

(Area — to — Area Comparison)

1km? of Marine Forest absorbs 369 tons km= yr'

Study Result of CO, absorption capacity Scientific verification of CO, absorption

< Based on ocean chemistry < Based on seaweed < Study of CO: < Study of COy
Unit: g € mayc! system = community> absorption capacity > absorption capacity >

TM+19-4

Equivalent

< Kim et al. 2025 > < Kim ¢t al. 2023 > < Kim et al. 2022 >

— . . Carbon sequestration assessment methodologies for marine forests have been scientifically
Carbon Netrality Cortribution through Marine Forest Afforestation validated through publication in international journals.
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Marine Forest Blue Carbon Offset

Marine Forest Blue Carbon Offset

1) Marine Forest management, (2 Seaweed cultivation

Trace certified carbon sequestration through carbon markets
WERRUEEEE S Implemented as a carbon neutrality initiative; not eligible for trading

Participa

{ oy

Partispat A iation Agercy rRA
anctedty smmnare &
[t

o
— Yt

Particiuant
i 1, ot Conmiricn toa G £
frueemey iy £

Companies and fishing communities can participate
in Marine Forest Afforestation projects, Certify carbon sequestration,
and trade carbon credits based on the verified absorption

WORLD GREEN GROWTH FORUM 2026

Aarin ar
Nature-Based Credits Co-benefit Credits Vintage Credits
Carbon omdits contfying and tradieg green Carbon credits that recognize and value envi Carbon credits recognized for reductions
hesse gas removal and reduction though ronmental, social, and economic co-benefits

natusd ecosysterms

acheseved in the year of actual emission r

st aneously eduction [vintage year)

Ervarenmental

ESG managemer and carbson
noutrality impiementation

Bhewdy iussnd marine fofest carbon cedits are

utomatically classified s recent

Marine forest carbon credits meet three key requirements for high-quality carbon credits
High-quality carbon credit indicators lead to premium pricing

THANK YOU
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Wageningen UR, the Netherlands Researcher
Gyeongsang National University Lecturer
RIST Senior Researcher
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B.S.,(Faculty of Earth and Environmental Sciences, Chonnam National University, Gwangju)
M.S.,(Department of Oceanography, Chonnam National University, Gwangju)
Ph. D.,(Department of Oceanography, Chonnam National University, Gwangju)

Post-Doctoral Fellow, Climate Change and Ecosystem Prediction Research Team
(BK21 Plus Research Group), Chonnam National University

Assistant Professor, Faculty of Marine Applied Biosciences, Kunsan National University

Associate Professor, Department of Aquaculture and Aquatic Science, Kunsan
National University

Full Professor, Department of Aquaculture and Aquatic Science, Kunsan National University

Director of Fisheries Science Institute, Kunsan National University
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Z|X|2! Jiwon Choi
7|2 HSIMIE] AFR=E

]
SeSSIO n Director General, Climate Change Center

7|1=917| thSS 2let ADHE =5 of|2f K| A|
Smart Flood Prevention System for Climate Crisis Response

GlO|E{2} HOE Bl 7% oA A e e

Zoh BYMTH STRNAMIE HEF

Building Climate-Resilient Cities through Data and Action Center Director, Integrated Control Center of Pohang Steel Industrial Complex

Eojof|A HY MSOo=: EtAFEIS 2[5t A7 |0 2|3
From Participation to Precision: Al-Based Living Lab for Carbon Neutrality
21X 2] cherwon Hwang

ISt EIASZIX[RAMIE] ME{F

Director, Pohang Carbon Neutrality Support Center

HZa 0 PR Hicks TS S8 XIS AU
Regional Cooperation through Steel Slag-Based Marine Forest Restoration
FIH=E Young-Ju Jin

ZAT SHAHX|7 |2 ME

Head, POSCO Environmental & Energy Planning Office

IH< Panel

HEH=S TAE JUNG KWON

TSHA| 7|SCH7 | ot arat

Deputy Director, Climate & Air Quality Division, Pohang City,

24 sujung Kim
IS YWCA AFRSE
Secretary General, Pohang Young Women Christian Association

Z=2A 0k Kyung Kim
T} AR CHE
Citizen
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Head of Knowledge Network Team, Climate Change Center
Director General, Local Government Association for Climate Crisis Response and Energy Transition
Director General, Climate Change Center

Recent Key Activities

2024-2025

2024-Present

2025-Present
2025-Present
2026-Present

Regional Expert Member of the Just Transition & Climate Adaptation Subcommittee,
Presidential Commission on Carbon Neutrality and Green Growth

Member of the Environment Subcommittee, Yangpyeong-gun Sustainable Development
Committee

Member of the Seoul-style Carbon Market Steering Committee, Seoul Metropolitan Government
Member of the Energy Committee, Ministry of Climate, Energy and Environment
Member of the Pohang City Committee on Climate Crisis Response

Fo7Y
2019-2021

2023-2025
2025-2026

Biography
2019-2021
2023-2025
2025-2026
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At Speaker
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Ulsan Branch of Korea Industrial Complex Corporation
Pohang Branch of Korea Industrial Complex Corporation

Integrated Control Center

(=X=2e)
o=T

O|AF= LEE, SANG HOON

WORLD GREEN GROWTH FORUM 2026

|o|- Jkl]l-E

YL STRREIMIE] ME{E

=0 oI Hi|A|

Smart Flood Prevention System for Climate Crisis Response
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WGGF 2026 (Green Growth Forum) Official Session Presentation Material

Smart Flood Prevention System
for Climate Crisis Response

Operation Case of Al-based Flood Prediction Modeling at
Pohang Steel Industrial Compex Integrated Control Center

g
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01. The Routine of Extreme Weather due to Climate Change: The Need for Proactive Response

uring tt y of National Core Inc | Complexes by Integrated Analysis of Past Flood Hist
tealtime Threats.

The Physical Threat The Analytical Approach

Increasing flood risk for Pohang Steel Industrial Complex due to marz
intense localized heavy rain and strong typhoons.

Derivation of Vulnerable Areas
Primary classification of precise
complex by combining past flood history data and K-Means clustering,

Paradigm Shift in Resy
Maving from a ‘post-recovery’ system to data-driven real-time
‘proactive prediction and prevention’ for disaster response.
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02 Al- Based Flood Predlctlon Modelmg and Real-Time IoT Control Solution

ediction models.

Real-Time Water Level
Monitoring CCTV
(Resolution 19

Rain Gauge
#4 (Precision 0.1mm)

Optimal Flood Evacuation
Smart Manhole Route Guidance Service

b (Sewage Inflow Prediction) Fealtime dar st of batiral
US EPA SWMM-Based Flood Prediction Modeling ;-:mtesh‘,'passirllg ”md_,jj( Areas

3D Visualization of Damage Scale and Prediction Scope using Al algorithms
tributed Rainfall-Runoff Model

02. Al ?l“*

HiXt0] 3

E AAIZH29] ZA| CCTV
£ 1920x1080)

A
0.

(HYE 0.1mm) ‘ )

ADLE g
(81 RO OF

£ Notebookd M
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03. Intelligent SOP-based Real-time Situation Dissemination Scenario  *™"

Automating the 4-stage Standard Operating Procedure (SOP) based on water level changes completely
prevents loss of life and property damage.

: Water level reaches 4.47m
Action : Issue flood wamin vide evacuation route

Stage 3 - Alert

Trigger : Water level reache

Action : Issue flood adv st
standby & access control

Tuque: Water !e'a el reaches 2.50m
Action : Constant rainfal manitaring,
activation ol on &
1 - Attention
Trigger : Water level reaches 1.56m
Action : Sign monitoring & initial response preparation

03. X|58 SOP 7|4t AlA|ZH Abst M1} A|L}2| 2 The Predictive Twin
49| 310l LHE 4T BF 2% HAHSOP)2 AHESIR oI

Escalation Staircase

%11.56m E¢
NEE LT

AlE| AbElolL|C
ATFOIM B2} O &bELICE
ZA| D

(SOPO] mE
SMS, SNS P

£ Notebookd M
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2019-8ix|
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From Participation to Precision: Al-Based Living Lab for Carbon
Neutrality

At Speaker

ZHH2l Cherwon Hwang
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Biography
1991-1992
1992-1995

1995-Present
2008-2009
2012-2015
2012-Present
2013-2014
2013-Present

2014-Present

2015-2016
2017-Present
2017-Present

2019-2021

2019-Present
2019-Present
2023-Present
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Japan Society for Plant Morphology Postdoctoral Researcher

National Institute of Agricultural Sciences, Ministry of Agriculture and Forestry
Research Scientist

Handong Global University Professor

Utah State University, Visiting Professor, Department of Environmental Ecology
Handong Global University, Dean, School of Global Leadership

Gyeongsangbuk-do Coordination Council, Vice Chair

Korean Society of Life Science Board Director

Korean Council for University General Education Executive Director for External Cooperation

Pohang Northern Police Station, Advisory Committee Member for Public Assemblies
and Demonstrations

Nakdong River Basin Management Research Committee Committee Member

Gyeongsangbuk-do Silk Road Project Promotion Committee Committee Member
Pohang City Agricultural-Industrial-Academic Cooperation Review Committee Committee
Member

Griffith University Visiting Professor
Handong Global University Global Future Lifelong Education Institute, Director

Handong Global University Graduate School of International Management Director of
the CEO Program

Gyeongsangbuk-do Lifelong Education Council Committee Member

Pohang City Sustainable Development Committee Committee Member

Pohang City Sustainable Development Council Chair of the Environmental Education Division
Pohang Carbon Neutrality Support Center Director
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From Participation to Precision

| Al-Based Living Lab for Carbon Neutrality

Pohang Carbon Neutrality Support Center 1A| EFA 2] K] SIME
Director Hwang Cher-won (Emeritus Professor, Handong Global University) PCHC SR A SR A NE]

Pohang Cn Suppart Eenter

Introduction
Pohang Carbon Neutrality Support Center

Establishment Purpose

To support Pohang City's carbon neutrality policy, promote a carbon-neutral lifestyle
and culture, and provide systematic responses to the transition toward a carbon-
neutral society.

Framework Act on Carbon Neutrality and Green Growth — Article 68

A Support for developing carbon neutrality master plans and climate crisis response

measures
A Development of sector-specific carbon neutrality implementation models (energy, Handong Global University
industry, transport, etc.) Pohang, North Gyeongsang
A Research, education, and public outreach related to carbon neutrality

A Calculation and analysis of greenhouse gas statistics

Handong Global University, Bldg. 501, Room 102 (Industry-Academia Cooperation Hall),
Heunghae-eup, Buk-gu, Pohang City

| What is a Living Lab?

» What is a Living Lab?
A “living lab” is a real-world testing space where

citizens and stakeholders co-create, test, and
improve solutions to local problems.

| Why Living Lab?

WORLD GREEN GROWTH FORUM 2026

Key Elements

Real-world setting

Citizen participation

Co-creation

Field-based feedback

ﬁ Carbon neutrality is a field problem, not a policy slogan.

Resident Participation Local residents understand context and can identify real problems.

On-site Experimentation Solutions are tested in real-world conditions, not labs.

Evidence-Based Policy Data from the field feeds directly into policy design.
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| Previous Living Lab (2024) | Significance & Limitations

« Target: 5 villages & commercial areas + Food Waste Composting * Raised awareness + No quantitative monitoring

« Activities: Education, discussion, action plans + Community Cleanup * Bottom-up problem finding + Hard to verify impact

- Goal: Carbon neutrality awareness - Energy Conservation + Community governance + Limited scalability

- Governance: Community-based governance - Recycling Improvement * Real practice proposals * Monitoring gap noted by report

" J (& J
( ) ( N
| Carbon Neutrality & Ocean — Education Activity Record | Why Al-Based Living Lab?
Session 1 Session 2
: |
July 22, 2025 (2025.07.22) August 5, 2025 (2025.08.05) Challenges of Conventional
' N ; . ) - Residents identify Living Lab Al measures actual
e o Bt o Nl fobe e ok et A o ee: Ao, Joedonckon, Nl Potlay carbon neutrality *One-off activites activities as
A0 porvona o, Sk 3 yeord ¢ 120 pormone ol ik M1 yeony) challenges *Unmeasurable impacts quantitative data
+ Do Hyeong-gi, Ph.D. (Biology) — Former Prof,, Handong Global Univ. . Park Yeong-ja, CEO — Sacial EduTech Korea Co., Ltd. *Limited policy use
Topics Covered Topics Covered
= Carbon Neutrality & the Ocean + Carbon Neutrality Practice Cases
= Carbon Neutrality & Global Ecosystem + Pohang ESG Youth Leaders Club
- Doean & Climate + Diher Carbon Meutrality Activities
| Key Goal
Build activity data needed for GHG emission reduction baseline (emission factor) development
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| Why Al-Based Living Lab?

What is daap visions ?
Social Impact by Vision Al Technology

| Existing Public Bicycle Emission Reduction Formula

The existing emission reduction factor for public bicycle use is based on a fixed assumed average travel distance per trip.

Emission Reduction Factor Formula

Emission Factor x Average x Public Transport = Factor
Trave necti er Tri|
(Replaced Mode) I Distance Connection Rate per Trip
3.16km/tri 56.4% 3245
182 gCO.eq/km P J aCosnitri

| 324.5 gCOzeqftrip = 0.0003245 tCOzeqftrip

| Emission Reduction = Number of Trips x 0.0003245 tCOseq/trip

| Example: 10,000 trips x 0.0003245 tCOeq/trip = 3.245 tCO.eq

| Al-Based Living Lab: Project Overview

2 20 15 44

Domains Cyclists ID Plates Idling Tests

This project uses CCTV footage and Al video analysis to measure real-world carbon-neutral activities

— cycling and vehicle idling — as structured activity data for emission reduction baseline development.

Bicycle Domain Idling Domain

« Detect, identify, and track cyclists using » Multi-signal detection: vehicle + person

custom ID plate Classification + brake light + duration

| Sensitivity: Al-Observed vs. Assumed Travel Distance

The existing method applies 3.16 km/trip as a fixed average.
Al-based route data allows testing how the result changes when the observed average differs from the assumption.

Fixed assumptions: 10,000 trips | 182.05 gCOzeq/km | 56.4% connection rate | Only average travel distance varies

Scenario Avg. Distance Reduction / Trip Total (10,000 Trips)
Existing Factor (Assumed) 3.16 km 0.3245 kgCO.eq 3.2451C0zeq
L Al-Observed Dist

S bt 2.5 km 0.2567 kgCO.eq 2.567 tCO.eq

4 21% lower than assumed

Higher Al-Observed Distance
4 27% higher than assumed

4.0 km 0.4107 kgCO.eq 4107 tCO.eq

| Key message: Al-based activity data does not inflate emission reductions.

It reduces uncertainty by testing whether the existing assumed distance reflects actual field conditions.
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-
| Trained on Clean Images — Deployed in Harsh CCTV
Training Data — Internet Photos Real-World CCTV Footage
= Taken in bright, front-facing conditions » Camera mounted high, angled downward
» High resolution and sharp focus » Night-time, rain, and backlit conditions
» Well-composed, unobstructed scenes «» Blurry, partially occluded, or distorted
« Consistent lighting and angles « Highly variable weather and lighting
| Using the model as-is causes a sharp accuracy drop - Adaptation to the real deployment environment is essential.
&
(
| Vehicle ldling — How the System Decides
Is it stationary? Is someone inside? How long has it been?
The vehicle's position does not :rr\:!rrs'::;ld ::::Ed Inthe Duration threshold of 20-30
change for a defined time distinguishing an occupied seconds applied — brief stops
window — confirmed by frame- \.rehicii fror gn ety e at traffic lights are excluded
by-frame position comparison. s Pty P from the idling count.
| All three conditions met = classified as ‘idling’
&

( N R
|Sensitivity: Idling Time-Based Emissions Using Video Observation & i
The emission amount is calculated using an idling emission rate of 21.98 gC0./min.
This value is derived by combining Argonne/DOE idling fuel consumption data with the K n gasoli issi
factor.
Since U.S. and Korean sources are used together, the value is presented as a reference indicator for explaining the
calculation mechanism, not as a final domestic emission factor.
Fixed assumptions: 21.98 gCO./min per vehicle | Gasoline passenger car | Only idling time varies
Scenario Idling Time Emission [ Vehicle Total Emissions
Short Idling 5 min 01099 kgCOzeq 1.099 tC0.eq/10,000vehicles
Medium Idling 10 min 0.2198 kgCO. 2198 tCO, / 10,000 vehicles
Extended |dling 20 min 0.4396 kgCO.eq 4.396 tC0,eq/10,000 vehicles
| Key message: Video-based observation does not change the emission factor itself. ; =
Itimproves the activity data by measuring actual idling time, which allows a more realistic estimation of emissions.
J
( N\
| Experiment Design
Bicycle Experiment Idling Experiment
« Participants: 20 recruited cyclists « Tests Conducted: 44 idling scenarios
+ ID System: 15 custom variable plates + Vehicle Detection: Locate car in frame
« Detection: Bicycle + plate classification » Person Detect: Driver presence check
= Tracking: Frame-to-frame object tracking « Brake Light: ON/OFF classification
+ Output:Time-stamped route data « Output: Idling probability data
\ J
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| Technological Significance

"The differentiation of this project lies not in developing new Al algorithms, but in converting existing
video Al technologies into a field-ready carbon neutrality activity data collection system."

Field Applicability

Applied to real CCTV footage: bicycle, vehicle, person, brake light recognition in live environments

Purpose-Built Data Design

Custom ID plates, participant recruitment, and experiment structure designed for emission reduction purposes

Activity Data Conversion

Al outputs are not raw detections — they are converted into structured activity records for baseline development

WORLD GREEN GROWTH FORUM 2026

| Limitations & Future Directions

Current Limitations Future Enhancement

= Small scale = Expand data scale

« Controlled conditions + Night / rain / backlight data
« No night/rain tested + Infrared & depth imaging

= Privacy protocol needed - Synthetic data generation

« Pre-emission factor stage « Accuracy validation system

» Emission factor linkage

| Expected Impact & Conclusion

From Awareness to Measurement Emission Reduction Baseline

Extends the living lab paradigm from education- Activity data connects cycling & idling to GHG
based to data-driven emission calculations

Al-Driven Local Policy Bridging Participation & Technology

Supports cycling promotion, idling reduction, and Residents surface problems - Al measures them -
local monitoring programs policy acts on data

Leveraging Existing CCTV
Infrastructure

Enables immediate implementation using existing
public CCTV infrastructure, reducing installation
costs and improving policy scalability.

| "if the previous living lab found carbon neutrality actions, this project measures them.”

Foundation for Carbon Incentives
Provides a quantitative basis for estimating
individual emission reductions, supporting future
incentive and reward programs.
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Thank you

| Al-Based Living Lab for Carbon Neutrality

Penc 24!
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Fazy
1992
2009-2011
2012-2014
2015
2016-2018
2018-2020
2020-2023
2023-2025
2025-%x

Biography
1992
2009-2011
2012-2014
2015
2016-2018
2018-2020
2020-2023
2023-2025
2025-Present
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Regional Cooperation through Steel Slag-Based Marine Forest
Restoration

AL Speaker

Regional Cooperation through

FIHZE Young-Ju Jin

Steel Slag-Based Marine Forest Restoration

AT SHFHR7 |2l o

2026.7.10

Young-Joo Jin,
Head of Environment and Energy Planning Office, POSCO

EAD HFQITR At
EYREL 2EREUTE HElH

HEAlElSH A eHEARTE 2

ESHEL 2 EXAIE 2|

EAHNEL BRI

oFEetav el RUSXHSIEY

$H7|8lM 2|2 08 IR (ARE)

SHAO||L |7 | EI AR ALR) POSCO Brings Life back to the Ocean

Joined POSCO, Environment & Safety Department

Team Leader of Pohang Works Environment & Health Group

World Steel Association, Steel Fellow

Leader of Environment & Social Contribution Department Environmental Resources Group
Leader of Pohang Works Environmental Resources Group

Head of Pohang Works Environmental Resources Group

Head of Safety & Environment Planning Department By-product Recycling Group
Head of Environmental Planning Department Environmental Planning Group(Vice President)
Head of Environment & Energy Planning Department(Senior Vice President)
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What Threats Are Our Oceans Facing Today?

v Marine Desertification

-
e,

< Status of Marine Desertification in Korea > < Impacts of Marine Desertification >

Disruption of
Marine Faod Webs

*Pohang £4%)

How can we restore ocean health and reverse marine desertification?

POSCO Spotlights the Potential of Steel Slag 12

v Characteristics of lonized Iron in Seawater

- Provides favorable conditions for habitat, such as im the photosynthetic efficiency o ds and seagra

[ steel Slag ]

lization : construction, road pavin

v’ Triton Reef
- Made of 90% steel slag
- High mineral content including iron and calcium

- High dura

Maximizing the value of steel slag and applying it as a sustainable cooperation model

WORLD GREEN GROWTH FORUM 2026

POSCO Spotlights the Potential of Steel Slag .2

v Stability of Steel Slag v’ Different Types of Triton Reef
or release to

or the envi . ine life Combines -
or the environment and marine life Trpe-ATiton | TypeTTriton | S'ekCombined | o biock

furnace slag

Steel
making slag

Designing and deploying Triton reefs that ensure
both environmental stability and ecological integrity

STEP D1 STEP D2 STEP 03 STEP D4

Cultivate algae on Triton reefs  Install on the seafloor Settle & take root Form an ecosystem
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From Triton Reefs to Sea Fertilizer

v" Expanding Marine Forest Coverage v' Development of Sea Fertilizer for Areas
Where Artificial Reefs Are Difficult to Deploy

[ Major Triton Marine Forests in Korea |

_Yfangyang
Danghae,
$8imcheak

4 Uleyngdo

[ Changes in Ecklonia Cova Length
According to sea Fei

[ Sea Fer

Over 10,000 Triton reefs

Marine Forests Implementation Case Study : Ulleungdo

v’ Establishment of a Marine Forest at Ulleungdo in 2020

Namyz ore in U 0 rea : 4 m

[ Design of Marine Forest ] [ Status of Namyang Shore(20 [ Establishment of Marine Forest|

[ Seaweed Detachment Following [ Status of the Marine Forest 9 Months
Typhoo after Installatio 11 [ Seaweed Transplantation Process(

WORLD GREEN GROWTH FORUM 2026

Marine Forests Implementation Case Study : Pohang

¥ Establishment of Marine Forests at Pohang : 2023 and 2024
- Location : Cheongjin shore : ¥
Gupyeong and Mopo shore /

ne Forest plans

[ Establishment of a Marine Forest in Cheongjin Shore] [ Establishment of a Marine Forest in Gupyeong and Mopo Share]

arine Forest Creation - e Pre-Marine Forest Creation

. Fish Aggregation

T

Blue Carbon, A New Milestone for Marine Forest

v Blue Carbon in the international agenda - Growing i 50 snizing as a blue

* Blue Carbon e

- Absorbs carbon up to 50 times faster

and stores it in sediments for ded of Blue Carbon Sequestration

[ Blue Carbon Absorption Mechanism of Marine Forests | [ Variation in Carbon Content of Ecklonia Cava
under 5ea Fertilizer Treatment ]

Imitial Adte nitial Afver
M anths Aot
Sy rnd in =l Stored .
tored in soi e P Cantral Group Sea Fertiizer
Treatment Geoup
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POSCO Marine Forests : A Globally Recognized Model for Community Partnership

Ter Z : = Continued Collaboration with Communities,
Award-Winning Marine Forest Restoration with Steel Slag A N S,
E 14 Panel
POSCO [ POSCO |
‘ . THE CORPORATE CITIZEN / POSCO \ >
A \ HEHFE TAE JUNG KWON

. e®e
Steelie Awards T 1) RIST
Winner{ 2020, WSA" | | Local Governmants /

Local Comenities e it

EHA| 7|2 CH7 |2t 7|2 CH 7| 2hE
Public - Private -
Roscarch anu:na-ip

Envirenmental . j
Innovation Awards - O Fl RA
Winner(202 ‘) Ministry of Ocann Karva Fisherien

and Fisherkes Rt Mpvircit

Featured in UN CBD

GPBB'*'Newsletter " ; e =
@ F97
2020.7.-2025.6.  ETA| 200X At ap A Aol L K| B
2025. 7.-81x) IStA| 7|7 | 2tE
Biography

2020.7.-2025. 6. Industrial&Residential Energy Team Leader, Hydrogen Energy Industry Division
2025. 7.-Present Deputy Director, Climate & Air Quality Division, Pohang City

WGGF- 2026 Posco Triton Marine Forests

[V e

Toward healthier oceans and a sustainable future;

POSCO will continue this journey —together.

Thank you.
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Biography
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Pohang YWCA, Social Issues and Vocational Development Coordinator

Pohang Women Resources Development Center, Deputy Director of Program
Management and Women's New Work Center Operations

Pohang YWCA, General Affairs Director
Pohang Women Resources Development Center, Director
Pohang YWCA, Secretary General

Committee Member, Gyeongsangbuk-do Lifelong Education Council(Present)

Committee Member, Pohang City Regulatory Reform Committee(Present)

Committee Member, Pohang City Labor-Management-Government Practical Council(Present)

Committee Member, Pohang City Childcare Policy Committee(Present)

Working-Level Committee Member, Women and Family Division, Pohang City Community Security Council(Present)

Committee Member, Pohang City Gender Impact Assessment Committee(Present)

Committee Member, Pohang City Regional Council for Countermeasures Against Prostitution Districts(Present)

Advisory Committee Member, Assembly and Demonstration Advisory Committee, Pohang Nambu Police Station(Present)

Committee Member, Prosecutorial Citizen Committee, Pohang Branch of the Daegu District Prosecutors’ Office(Present)

Former Operating Committee Member, Pohang Employment Welfare+ Center

Former Committee Member, Pohang City Youth Employment Creation Support Committee

Former Committee Member, Pohang City Population Policy Committee

Former Committee Member, Pohang City Lifelong Education Council

Former Working-Level Committee Member, Pohang-type Job Creation Committee

183



184  Session 5. Climate Change Center Session

3-8
1991.7.-1998.4.
2003.12.-2008. 8.
2018.5.-2018.12.
2019.1.-2020.12.
2021.1.-2025.12.
2026. 1.-3xH

Biography
1991.7.-1998.4.
2003.12.-2008. 8.
2018.5.-2018.12.
2019.1.-2020.12.
2021.1.-2025.12.
2026. 1.-Present

i Panel

Z=F 0Ok Kyung Kim

I3 YWCA K&

@OHZ T MM SFAL
I2|UIHHEHIE 22 At
Tt ST |IEHH SYHA UK

Het YWCA QAo 2 SKIHAY TE

IS YWCA S AZA|, AHRAIAR, W2 ZHA;

ApehHol IS YWCA XH

Aekyung P&C Co., Ltd. n utritionist

Froebel Gaben Cultural Center, Gift Education Teacher

Pohang Agricultural Technology Center, Agricultural Education Support Staff
Pohang YWCA, Program Coordinator, Senior Social Activity Support Program
Pohang YWCA, Administrative Officer(Finance, Program Management & Education Affairs)

Pohang YWCA Deputy Manager
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£235| Bonghee Son

O|22|0] Sr=AIRA RAF

Deputy Director, ICLEI Korea Office

XA LS 28t MU Ao| Z2Tzt y iy

Green Transition of Industrial Cities through Nature-based Solutions EA' e .ﬁ‘.{\_l'9_| EE"E-_|'-+-2|‘: M A l:n_l'x| x“*c';'% -?—'?_l' HS.LF%" 6“':&'
Decarbonizing Urban Industrial Heritage: Green Interventions to Renew the Industrial Zones in
Shenzhen
2{|0|AF R Leixian Guo
M EAA LA AR 7|27
Chief Planning Director, Urban Planning & Design Institute of Shenzhen (UPDIS), China

=20} EZ0| HZEE HRE=A| 28

Garden City Pohang, Connected by a Green Network
HMZI seong-jin Jeong

ZSA| T2iglo] 2FEE

Greenway Project Operations Manager, Pohang City

XA |HsHHS St STt

Green Transition through Nature-based Solution

23| 2t Keli Wang

0|=2{|0| SOA|OHZ S HIO|RIAFRA MQf = T Bhekat

Senior Program Officer, ICLEI East Asia Secretariat Beijing Office
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o

ey | ZFE Moderator
3 . £335] Bonghee Son
0|20 St=ARA BAF
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Decarbonizing Urban Industrial Heritage: Green Interventions to
Renew the Industrial Zones in Shenzhen
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@ UPDIS
-

Decarbonizing Urban Industrial Heritage:
Green Interventions to Renew the Industrial Zones

in Shenzhen
Guo Leixian
Urban Planning & Design Institute of Shenzhen
July 2026
_ y,
e N

Shenzhen has a history of just over 40 years, starting as a Special Economic
Zone focused on processing trade in over 10 industrial zones

F Shenzhen Master Plan 1982
W E K

“Three-plus-one” trading mix

+ Processing of imported materials

+ Processing according to supplied
samples
Assembling of supplied parts
Compensation Trade

______ : .;;I_:eekou Industrial Zone

s e —
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Shekou Industrial Zone stands as the earliest example of this development,
among those 10 industrial zones

In 1982, Shekou was under construction

@ uPDIS
- s

Shekou Industrial Zone developed China’s earliest post-reform industries
including flour, glass, machinery, paint, and coastal tourism

Five Baytand One Zone
olgindu

b

Pier No.1 Container Terminal and
« Coal Terminal

Glass Factory

2008 satellite imagery

@ UPDIS
- it

WORLD GREEN GROWTH FORUM 2026

-

Meanwhile, over the past 15 years, other industrial zones in Shenzhen, like da_pgogs
Shekou, have undergone a process of urban renewal from points toareas  —

* Functionally, industrial zones for processing trade have been transformed into integrated urban districts
combining R&D, office, consumption, culture, and short-term residence

* Regarding spatial transformation, green spaces and public facilities have been supplemented and historically
valuable industrial relics preserved, while green development has been implemented in land redevelopment
to require green buildings and sponge cities

* From the perspective of urban systems, industrial zone renewal is linked to Shenzhen’s mountain-to-sea
open space system to optimize the relationship between the city and nature

Genter (Huazh
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~
1. Formulating a systematic urban renewal plan GP =
On one hand, preserving the “industrial block line" (280km?2) to prevent market-driven urban renewal from
displacing industrial production and ensuring sufficient space through strict land-use management
Map of Shenzhen Indust.l:la-l;;:k:n; ;m:r;arles
Y,
N
1. Formulating a systematic urban renewal plan d‘)?f”!s

On the other hand, issuing macro policies and guidelines at the city level, while coordinating the location, scale,
function, and renewal methods of industrial renewal units at the district level to transform industrial zones into

key spatial carriers for green and smart economic transformation

Examples of Macro Policies and Regulatory Guidelines Coordinated Research on Industrial Renewal Units at the District Level
at the City Level
Municipal Urban Renewal and Land Consolidation Plan (2021-2025) The Second Batch of the 2021 Schematic Map of the Demolition Scope
Urban Renewal Unit Plan for for XX Industrial Park Urban Renewal Unit
o Bao'an District, Shenzhen in Bao'an District
g _—
S )
i o
._" '5& i 2
= =t
) - - |
o o = - f-ﬂ
L WV Y ¥
A o B
= lindustrial land [ ent industrial d
B consalidate land in industrial zones 3

WORLD GREEN GROWTH FORUM 2026

Taking the Shekou Net Valley as an example, phasing out paint and
aluminum factories and converting them into Shenzhen's first internet

industrial park

J {07 JEv
IEE Comprehensive
\> / Banded Zone

NS \ -*J\iil].lm Net Valley @) {yannai ¢ Cool

\ & Figher age No.2 Renewal
r
A chiwan @ ol el rf

N
(Conversioly of %

P ]

\\' Legend
( ey
: J
Shekou Industrial Zone redeveloped as. Shekou,lﬂet Valley - > - :j :'i ' _:;

|ndud|ng th

History: Originally comprising old famr\rsius within Shekou Industrlal‘!ong, pﬂmadﬁnsamln prwe!slrglndu essuohmslass and fownanufamirhg, |
i pl_-)n!. and Halhnn; MM‘Fatbnr\r Tﬁn‘ﬂlﬂ hmmum% q‘fwa;prtunmes ﬁﬁﬁ&%{m d -
. e sy
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Shekou Industrial Zone redeveloped as Shekou Net Valley da UPDIS

Area: land area of 170,000m? with a total floor area of 420,000m?
Project Positioning: An internet and e-commerce industrial base
integrating high technology with cultural industries, serving as a hub for
innovation

Function: IT, e-commerce, Internet of Things, and digital creative
industrial park; talent apartments, catering facilities, and landscaped
areas

Redevelopment: In May 2010, China Merchants Shekou and the
Nanshan District Government of Shenzhen jointly launched the Shekou
Net Valley — Internet and E-commerce Industrial Base’, integrating high
technology with cultural industries.

\
e
Shekou Industrial Zone redeveloped as Shekou Net Valley GIB upPDIS
1 Phased development of diversified Developing a themed
innovation spaces industrial park
@ [ 1S

el oW

= The old factory buildings are demolished and rebuilt, *  Adigital technology-themed park concentrating innovative
undergeing renewal and transformation to upgrade into R&D industries such as software information, network
office spaces communications, and digital ereativity
= Emerging industries are introduced and nurtured to achieve *  Core industry concentration exceeding 700%
industrial upgrading in the ageing industrial zone *  Featuring a clearly defined industrial positioning, a highly
= Through phased develop of diversified industrial targeted industrial platform, a comprehensive supporting
innovation spaces, 22 buildings have been established Industrial infr: . and op ional services

WORLD GREEN GROWTH FORUM 202

6

AUV ! | 14 =

=

h Industrial Zone féﬁe%téfﬁpgt}as_Shekou Net Valley

~N

-
2. Preserving existing buildings and structures as much as possible to improve GIB upDIs
reuse levels o
Shifting the orientation from “Demolition and Reconstruction” to “Preservation, Transformation, and
Refurbishment”, reducing demolition volume and assigning new functions to old buildings

Note: direct supply land rafers 1o develapment and
construction land grantad threugh contracts uia
i il - CLien Lt 1
{exchsding kand transferred fo storage), a= well as Lnd
prented via land preparation (including reserved land,
requisrtion-returned kand, swapped land, resettlemem
housang land, etc |; space reserve land refers to land
B Demalition-and-Ri truction Renewal Land tramierred to storage theough urban renewal and Land
ransfesred to government management through Land
. tien (oxchuding resarved land, 3
¥ Hon-Demolitian-and-Rsconstruction (Comprehensiva = Direct Supply Land ™ Space Reserve Land e, csemrment g
Refurbishment and Function Change] Renewal Land B Comprehensive Refurbishment Land land, etc.}
The Scales for Various Types of Urban Renewal Land in The Scales for Various Types of Urban Renewal Land in
the 13th Five-Year Plan of Shenzhen the 14th Five-Year Plan of Shenzhen
| J
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Transforming former industrial buildings into spaces for culture, exhibition,
consumption, and office to create new landmarks for urban public activities in
industrial zones

Comprehensive

\,, \‘ Bonded Zone Sl
NG ':;‘ Shekou Net Valley @ fdarihai E-Caol 4
A AL ) iherm age No.2 Renewa
\ Sea Waorld @Q MP " f*"“/q e I
\  Chiwan @ > ,»J-C..__.J'g‘*
“‘ f"\._? Prince Bay '{‘
\ ¥ @
g i-Aadeory @ ~4
[Conversi MT\K?[«;
kY
\f £ Legend
5’; @ Shekou's Leban Renewal Content
% sss Boundary of Nanshan Disrict
L J
-
Float Glass Factory and Dacheng Flour Mill transform into cultural and GIB upDIs

WORLD GREEN GROWTH FORUM 2026

creative areas through exhibitions

2013 The 5th Bi-City Biennale of Urbanism/Architecture (Shenzhen)
Theme: Urban Edge

Location: Former Float Glass Factory (Hall A: i-Factory) Sheko
Passenger Terminal Old Warehouse (Hall B: Documeg

Float Glass Factory and Dacheng Flour Mill transform into cultural and GIB UPDIS
creative areas through exhibitions

hitecture (Shenzhen)

Other similar industrial zone renewal cases in Shenzhen GP urols

2
=
-
- |
5
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e ] ) s A
Formerly self-built residentia| buildings are no longér entirely demolished, but ;. D, ‘)!‘: Fisherman Village No.2 Renewal da."PD!S
5 - -
are tramformEd through rena\’at'on' relnfor ent, and upgrading into - g‘ In addition to commercial housing, a certain proportion of public housing are reserved in urban renewal
Current M m 1% 9% Development of a comprehensive, affordable
11,000 units: J 5 and diverse housing supply system

ing ¢ =
33,000 units 20,000 units 13,000 units

Exploration of spatial layout models that

‘. A
f‘\.\\] | N b
i @ riaven

— TR T Layout. prioritise demand-driven supply and ensure
P o Comprehensive 48,000 units) % o ek 4w supply-demand alignment
\> Bonded Zone i
i Ama
» * w0 o 100 a more itable and prek
public service support system

HiMNE Shekau Net Valley > T A R
"‘ B @ Nanmglm o :
! Sea World g .
\ Sea Wor
\  dhhian ) r\-l‘"d_ Incorporate housing in urban villages into legal management

Prince Bay framewaorks, transforming them through renovation into rental
r}’ sublic enishng Creating high-quality living environments
“""“"‘2\ il "'“ Closely Intertwined CompHant with
T j Mear Metro Station wiﬂllhodhr planning
\.- Legend = ¥ : e - Implementing more effective safeguarding
{‘ @ Sheko's Litian Rervewal Content E e :E} Srebmestion =3 mechanisms
H s+ Boundary of Nanshan Disricy o
. J . J

Fisherman Village No.2 Renewal

B (EAD

£ .
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Fisherman Village No.2 Renewal

18-30m? apartment for young migrant citizens to settle in the city decently.

WORLD GREEN GROWTH FORUM 2026

\
Taking the Nanhai E-Cool in Shekou as an exampl
has revitalized the city’s creatlve economy

Comprehensive
Banded Zone -
p 1]

ALl

\ .. v|wmm@ }{:_‘

M Prince Bay 5
\\ !-' ’\_@ o
drory @
[Cnlwnrun\nf oﬁjlu‘
.
A\ T
W

shekou Mot Valiey (@) umm ES i
~I‘\‘f§:e No.2 Renewal

[ i
e use of vertical greening ;. = _-:-.i)
,’ {_h__ % r

3

!

/ i
i

i

=

o

[ @ Figh emyn

F

Legend
W Shekous Lekan Renewal Content
==+ Boundary of Nanshan Dirict

Through legally binding guidelines in planning
approval processes, it is required that green
building standards be applied within urban
renewal units, and requirements for sponge
cities and new energy facilities be implemented

Specialized Plan and Implementation Scheme for Shenzhen’s Sponge City Development

B iy vt that e .
| s "'r’ﬁ:c T ey s s e redetod) ot
| : lnmmmwexmhwdlwnhnmm

§ | -
| Y ok ‘(\ ety

Key Areas for Sponge City Development in Shenzhen

L Functional Zones for Sponge City Development
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Conversion of Sanyo Factory into Nanhai E-Cool

Green Technology

Diwve|

From Old Factory Buildings to Low-Carbon Industrial Parks Integration of Culture, C e, Tourism, and Creativi

+  The historical gravitas of industrial architecture merges with green *  Focusing on the cultural industry. It creates a digital creative park that

0 E s

technology harmoniously blends a vibrant, everyday atmosphere with ecclogical
+  While preserving iconic elements such as red brick walls and vintage sensibility and modernity.
trusses, extensive use is made of energy-saving techniques, *  Industrial concentration exceeds 80%, with approximately 180 tenant
renewable energy sources and ecological design enterprises.
*  Asmart, green-oriented modern cultural and creative office space, *  Regularly hosting cultural expos, creative markets, art exhibitions,
cultivating a unique atmosphere where vintage charm and ecological industry salons, and wellness activities, we continuously showcase
sustainability canverge the achievermnents of the cultural and creative industries.,

Conversion of Sanyo Factory into Nanhai E-Cool

Area: Site area of 44,000m? with a total floor area exceeding 110,000m?
Project Highlight: Shenzhen's sole dual demonstration project for both
existing building renowvation and renewable energy, setting a benchmark
for the green transformation of industrial heritage sites

Function: A cultural and creative industry ecosystem centred on
architectural design, industrial design, apparel, advertising and film
production, and art galleries

Renovation: As industries evelved, the ageing factory buildings

gradually proved inadequate for contemporary demands. In 2005,
through comprehensive re-planning and redesign of the Sanyo premises,
the entire complex underwent transformation while preserving the
original structures and maximising existing functionalities. It was

subsequently rebranded as Nanhai E-Cool

Conversion of Sanyo Factory into Nanhai E-Cool
Nanhai E-Cool Upgrading Strategies

Renovation of building facades and
business mix replacement for workshops
Transformation of a garden to create
public gathering spaces;
Implement mixed-use roads, open
north-south public corridors, and

PE L ial o g
Upgrade Jinyuan Park to revitalise
building functions on both sides and
integrate with the park system;
Establish clearly marked pedestrian
routes connecting

F ]

"1 ::FMour;taln;nd_ 3
R seatrall 2= ¢
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Conversion of Hitachi Factory into UpperHills

factory built in

\g residential, office, retall, and hotel furictions across
3 It reconnects the surrounding mountain parks and
etro, road, and pedestrian flows, turning a previously isolated site
into @ vibrant urban node. This holistic approach balances ecological
restoration with high-density city living

e N
4. Integrating urban renewal with the city-nature framework GIB_UPP!S
Shenzhen's “integrating the city with mountains and seas” initiative connects coastlines and mountain areas
through a network of public spaces. These connections, together with industrial renewal projects, have produced
a rich mix of urban spaces and improved the accessibility and vitality of the city’s natural systems.

i _“
N\ J
-

Conversion of Hitachi Factory into UpperHills

Area: Site area of 64,000nT; Total floor area of 105,000nT

Project Highlights:

*  Rooftop LOFT Town — Open-air pedestrian street atop the mall,
with colorful modular boxes. Acts as a central social hub bridging
Lianhua & Bijia mountains

+  Two Park Connectors — Two elevated skywalk (~300m each) linking
directly to both parks, forming a seamless 1km skywalk from green
to town to green

Function: Shopping center, apartment, hotel, office

Summary

Since 2012, strengthened national and municipal land-use controls and ecolegical protection policies
have driven Shenzhen' s shift from outward expansion to urban renewal within its existing built-up area

U S,$; 549M 6pp per km of built-u parea

US$759B /' US$174B industrial output /industrial value added
\ 1: ' s se

40490
o ¢ a-—‘ﬁ;#f:}b i
F R

<QLO}1L';J§ QQREME} Lﬂg,llgﬁgﬂ”gwgzﬁgmntgnsr_ty in 2022
1/5 of China“ s average

1,[ 61-8/ pgj m3‘ Annuallaverage PM2.5 concentration in 2025

Among China’ s cleanest megacities

Green industrial renewal has been a key driver of Shenzhen’ s high-output, lower-carbon urban
development model, with key points in the following pages:

207
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The government plays a systematic leadership role through planning, pr?ﬂ!s Meanwhile, the government creates room for market initiative across GP"PD'-‘-
programs, policies, and project approval T planning, development and construction, making building retention and
green development profitable

1 =

[ ] und: The planning designation has shifted from a port logistics park to
the Shenzhen-Hong Kong Modern Service Industry ration Zone and one
of the city's new dual centres. In response to the overhaul of the Shekou plan,
the government must undertake land consolidation to reclaim land for large-scale |
develspment in accordance with the new functional requirements,

B Land Consolidation Model: The Shekou land consalidation project involves 3
major firms and 21 small to medi ized 5. tation follows a

model combining *land acquisition with land retention’, ‘shared value-added |

benefits’, and ‘joint development”.

Pro-study

Based on land use, the principal’s
Intemticns and dewelo prvant
capabilitie, combinad with palicy
innovation outcormees.

Adapting the principle of equitable

benefit destribution bazed

W Qutcomes: Effectively ensured the execution of the comprehensive plan and the “_,:,. valua :mg,,,::,w
overall enhancement of the district’s enwironment, supporting Shekou's apgreciation gaing’

Land consolidation .. AR successful transition from a port logistics zone to a modern service industry
ieheme Land supply plan z cooperation area.

impiementation & pproach
] primarity theough land acguisition

G |
- - : ;

previsions, property development
| il reamirements and ather multl-

8] scheme - Negotiatian - Prepacation B4
Wl AEreament - Proparty Rights
Vel Ve tdoed Snor g Rl mobaion o Cancellation - New Land Use
flrviatrete- S tm—— g wement - Reglstration
LA zenes ol p o

Derivatives

4 4 N\
The government adopts land-use controls to ensure that sufficient land is GP'"‘“'S More importantly, escalating environmental and climate challenges demand  gaf=? vre!s
available for green development and the public interest during urban o ongoing responses from all stakeholders o
renewal Hotter summers, wetter conditions, and more extreme tropical storms...

Breeze Valley at Qianhai MixC " Spnn.ge System at Xiangmi Park ; v
It combines stepped massing, 2 sunken public realm, layered planting and allweather shading . | Bioswales, rain gardens, permeable surfaces and Tnterconnected lakes capture, filter and store
Utilise to create a copler and permeable urban space—using climate-re ive landscape to vata nsforming a urban park into green-blue infrastructure that
existing connect multi-level ci ion and activate street life 4 flood resili water reuse and enriches the
land - ., - Y 5 :
resenes
(Janhai
Consolidate Research on the Synergy between Land Prepaston and Urben Renewsl Poloes.
Land Heseach on the Implementation Strategy for Compeehersive Land Preperation
Rafcem in P an High Tech Zone
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Restore the relationship between city and nature through urban renewal,
and explore planning and design strategies and tools via nature-based solutions

Thank you !

P
e

B
WeChat

WORLD GREEN GROWTH FORUM 2026
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Garden City Pohang, Connected by a Green Network
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Southwest University, Bachelor of Urban Planning
Columbia University, Master Student in Architecture and Urban Design

AECOM, Urban Designer

AEDAS, Urban Designer

Shandong University, Sovereign Loan Consultant
ICLEI EAS Beijing Office, Senior Program Officer
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#2&= - Forail

Intro. &tgzl0] O The other side of industrialization

wecn e EEAl MET} SR 1}

Skyrocketing Growth and Environmental Expense

According fo the Development of Steel Industry
EbA HIERR 0121 = 3822658,  %|2 302 IO
F=] &

Gyeongbuk-do. \ Desolate
Provingial Gray-Colored City

Emission Increased \ Merely on

A46% 1.5°C 4 \ Functional

Purposes

ational E

SIMARIEAOIA cA2

From Gray-Colored City  To Green-Colored City
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g culture

Ziae H (=

Citizens Walking in the Forail

Weekday Holiday

26,833 31,476

E2l= TEEN 9HS 2IKI Trer

E5 152 H2I0 193,000 H==, IEHAIRIC| 39.3%
193,000 people live wilhin a 15-minute walk from Forail, 39,3% of Pohang cilizens
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More than 10 limes the economic effect of the tatal project cosi(31 milien USD)
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4 .. L

Tree Planting The area of Park Equivalent to

22.32m tree 2,032,107m 285 Soccer fields

i

Commercial type2
i3n

of the surrounding areas

= ﬁ

94002 tons/y, 2,820002 tons/30y
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Garden City Vision 2030

Which Link
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Garden City Vision 2030
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GreenLoop

Strategy 01.

Green Network
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Strategy 01. & Green Network Which
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Strategy 02.

CAIHIA &

15 Minutes City

Strategy 02.
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@ City Hall Park @
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Strategy 03.
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Strategy 03. Securing Resilience in Response fo the Climate Crisis
6p0 rks s .-I' -2 ; Jh= HHEF IR0
ETSL missions 'b(_,lf‘g Scheme . = H2ak= A&

off-site projects Reg@’rrohon

THEHEM Al CHIIZB 22 @8

Forail
40tons{co2illy

Nowi2025) . 3 Visionoso

2.032,107m — 5,038,689m
28D B P 705 i
Q4 co,tons 2,520 CO, tons
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Green Transition through Nature-based Solution

AL Speaker
2| 2 Keli Wang
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Senior Program Officer, ICLEI East Asia Secretariat Beijing Office
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Southwest University, Bachelor of Urban Planning
Columbia University, Master Student in Architecture and Urban Design

AECOM, Urban Designer
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Green Uran Transition through
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Keli Wang
Senior Program Officer, TC1 FT Reijing Office
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Global Sustainable Development through Local Actions
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ustainoble Urban Develo pmont Warldwide

Pty R

ICLEI—Local Governments for Sustainaioility 1s a global
network of more than 2,500 local and regional governments
cormmilted to sustaingble urbzan development. Active in 125+
countries, we influence sustainability policy and drive local
action for low emission, nature-based, equitable, resilicnt
and circular development.

J it
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HAlgh X &RIEE

The Five ICLEI Pathways to Sustainability

HeE AR RERE, SEOERRESRS, WERTSISIR
AT A SIS RREIEREREA TR RO,
ErssRRTRASRENENE, BRTEIRR,

The Five ICLE|l Pathways are designed to create systemic
change. The pathways are a framework for designing
integrated solutions that balance the patterns of human life
and the built and natural environments.

BFEANER LBFHLIAAFIRRE ERERE
LOW EMISSION NATURE-BASED EQUITABLE AND RESILIEN'I CIRCULAR
DEVELOPMENT DEVELOPMENT PEOPLE-CENTERED DEVELOPMENT DEVELOPMENT
DEVELOPMENT

WORLD GREEN GROWTH FORUM 2026

EAEIE=XEl:

SIEZL. EMSFERIFRIAMRSR

Three Chanllenges: Climate Change, Biodiversity Loss and Environment Pollution

WA AR R it 2 S O5F fal

RRE SRS

Arress|bie: d\t!\m!—*t
has reduced by

~\
e
TioE £t 70+
Cities on the Globhe E Ya
Bk
Corizon Emission
C+
? —.,3 Yo g @ + %
EERRENRE AR s
BESENH e
of Glokol Encrgy Comsuption
and GHG Emissions
57%. 63*.
AL SO R
ofth e%ﬂ?ﬂdfpﬁﬁ:‘uﬂ YI¥ne dihpl ¥enties il
3+ cN+
- Yo 1-3 %
kRS AR
of e water Requ irement of the Glokal Waste Wolume
J
)

R RES . FIEIEKMER, Mit20508FEmALOL2/3

Urban Development Trend: Entering a Phase of Decelerating Growth, with Urban Population
Projected to Account for Two-thirds of the Global Total by 2050

RERSE (R AOME
2022} “thHIHE’, HRL
Am2o50Emn9Tie

Aceording te the United mations® |
world Fopulation Prosperts 2072 |
‘medium variant® scenario, the
qgiobal populadan I= projeced o
reach approzimately .7 billion by
2050,

URBAN POPULATION 68%

RURAL POPULATION 32%
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=AU, EEEERIT I EPESNA

The Impact of the Three Major Crises as Been Compounded and Amplified Amid the
Intense Industrial Activities

5 AR

High-intensity Carbon
Emis sions

TFEEEEH

Heat Accumulation

IR

Habitat Destruction

mAngIoe Tl
Iubion @n

WORLD GREEN GROWTH FORUM 2026

SR ENEMANNE

Green Transformation — Leveraging the Power of Nature

EHFBPERIRRRTTE NbS

Through the conservatien, restoration, and
sustainable management of natural and
maodified ecosystems, we can effectively and
adaptively address societal challenges—
including climate change, food security, and
disaster risk reduction—while providing
kenefits for human well-being and
biodiversity, and achieving harmony
between people and nature.”

——European Commission

WETE NBSEE

EififEE  ERha
Gray Green Resilience

Infrastrscture  Infrastructure Infrastructure

-
1
TR SR HEE
The Crises and Transition Challenges for Industrial Cities
HEHIR ENER e oy a Eif_liﬁ
RRIREE IR ENRERRR MG IRHLEFRLTE
Resource Depletion Econemy Recession Ecology Degradation Society Injustice
Mg BEEHREE. etk ESRSETHELSTESE KEENRT IS ERERE. EliEFRESHmENEESIE—=
EERR N IR, JELE MissEE, M85 I.‘ﬁ_?lkfe‘li‘-"" B EREATRERG, MR ARESHSHERT. NARE,
2R FInNEEIR R SRR Earriis
HIgn*mﬂﬁle‘ﬂlrrP axtrarnnn has lad HPHU’Y—N’I’]I I\W—ﬂ?‘]’\?nmﬂnf ACONOMIAS Hesnnre ﬂxplnlmm hasied tn sennis Lirhan npray has h’lgg?ﬂ‘ﬂ A sAnps Nt
Lu Ll depletion ol development lack Lhe copaily Lo witlistand slhuocks. ewvloygy deyradation, livelilod and governance hallenges.
dividends.

NbSEIZ M A B RN

Core Advantages and Principles of NbS

Core Advantages of NbS:

A Highly Cost-effective Response
More cost-effective than grey
infrastructure, while delivering long-term,
sustainable returns.

Key Levers For Climate Action
MBS have the potential to contribute about
one-third of the emissions reductions.

ApEngins Fier, Bindiversity Sonsgnrtion

for biodiversity.

A win-win for socio-economy and
communities

! The project fully respects local
@250 communities and indigenous peoples
-‘ throughout its design, implementation,
and management, enhancing community
well-being and ensuring soclal justice

Eight Principles of NbS:

1, BREEHESHEAE / Identify social challen es
?E%‘—“ﬁ:?:ﬂﬁﬁ':\lﬂEE@E’E;'&?"}'—:["-&?‘PQI'-‘? (ip=ETEE. |

m 1 Design To Scale
Fiw-/ SRS SR A R E T E R B A

HT2F)

, MHERBERTEm

f Ensure Environmental Sustam !
EINEFERTRIRIC, FH ARl S

4. EpfFREZTFO]{T%: / Ensure Economic Viabili
WEBENDSI B T LR el {TRY, BRI LT aeE T

5. RIS LTF / Ensure Social Equit

kel 3

BERREAL, (B Sas ‘“’ HEEEEErZes

6. SFHjICHIEIfE f Balance S!lon— And Long-term Ben
BRI F R SRR 21, AR KT ISiE e Tk

T ,_mm_m H\da&e Man
A T et aTI— n “,I

8. £ A, [ Mainstreaming
E eSS B S SRR S, TR

S o

; EEE ’I:I%*'nﬁ;—.niﬁ FEFOERE

B&E
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M SREThIEE” BlSkE F—aaRmsmitisneses

From "Urban Scars" to Green City Landmarks — Ecological Restoration of Coal Mining Subsidence
Areas and Quarries in Xuzhou

R &/ RESPONSE

1, SSEHIERMN A/ POUCY REFINEMENT

2, IR, / MODEL DIVERSIFICATION
"R DR R AR

"Ecological Restoration 1 Land Reclamation and
Uilization™ Model

"SR E R TS T

"Evuloyical Restoration + Construction Land
Redevelopment”™ Model

"SRR BH BRI T

"Ecological Restoration + Landscape
Architerture™ Modesl

3. HIEfEERRGVE / STANDARD SETTING

T — T vas B

kA /CHALLENGES

FNRIThEER TR —, BERE

RIEERE AR LR RER S, Rithat
FRR AN 2 35370 @inSaS 0400540
Xuzhou, a national old industrial base, has
accumulated 425300 mu of coal subsidence land
and 400+ abanduned guarries feom long-terim
mining and resource depletion.

r
NbStiHEIRIXS Tk RYEHL
NbS as Synergistic Responses to Industrial City Crises
TYPICAL PROBLEMS
EFFECTIVENESS OF ENGINEERING
FOR INDUSTRIAL THE SYNERGISTIC EFFECTIVENESS OF NBS
MEASURES
CITIES
Urban forests, vertical greening, and wetland restoration can
High Garbon Brnisslons [ Paint-source capture is highly efficient, yet it is creale long-term carbon sinks, absorb paollutants, and reduce
Heat Island Effect energy-intensive and extremely costly. temperatures—hut they require sufficient scale and long-term
maintenance.
Methods such as incineration, landfilling, and 1ait . it Hard :
Water & Soil Pollution chemical oxidation-reduction are extremely costly, :s’;:?r‘e Ztachl i I’i:‘:yf‘unctions ::?j enhanceﬁ;r:hu;n;r::slu—wh:rn.
damage soil structure, and generate secondary 7 g py i) 2
require a long remediation timeframe,
waste.
Habitat Loss & Establishing isolated nature reserves, zoos, ex situ Building ecological corridors and restoring native plant
Biodiversity Decline conservation, and gene banks cannot restore communities can deliver net biodiversity gains, but require large
fragmented habitats. spatial scales and long-term management.
Expanding drainage pipes, using pumping Permeable pavements, rain gardens, sunken greens, green roofs:
Urban Floodin stations, and hardening riverbanks may worsen retention, infiltration, slow release, grounciwater recharge,
9 downstream risks, incur extremely high costs, and pollution contrel, microclimate benefits—but vulnerable to
damage ecosystems. extreme storms.
.
(

M “SEThiEE” Bl F—enmmsmiensnsses

From "Urban Scars" to Green City Landmarks — Ecological Restoration of Coal Mining Subsidence
Areas and Quarries in Xuzhou

— SR B —exEEmeTsseEs =

The Revival of a River — The Ecological Restoration of the Hutuo River in Shijiazhuang

L/ CHALLENGES

= Shipazhuang sits on the edge of the North
China Mlain’s groundwater "funnel zone™
with per capila water resvurces of unly 216
cubic meters. For years, the dty has over-
explored groundwater ta tuel s oonomic
development.

FERiEiE/RESPONSE

*  Around 1003, the Hutuo Hiver began
recening water on 3 periodic basis.

= In 2019, the influx of water from the South
to-Morth Water Transfer Mroject mad e year-
rownd eculoyical replenistiment pussible.

* By 021, the river—which had been
rompletely dry tor owver 31 years—was Fully
restored to flowing across its entire course.
This revival not only allowed farmland along
both banks to be restored to aultvation but
alsu stimulated the yrowth of worisom and
health and wellness projects in surrounding
willages.
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— SR BE —erescassess=e

The Revival of a River — The Ecclogical Restoration of the Hutuo River in Shijiazhuang

i rhHkE/CHALLENGES

+  Shiflazhuang sits on the edge of the North
China Plain's groundwater “funnel zone,”
with per capita water rescurces of enly 216
cublic meters, For years, the city has over-
exploited groundwater to fuel its econemic
developrment.,

Ri¥HER/RESPONSE

+  Around 2009, the Hutuo River began
recelving water on a periodic basis,

+ In 219, the influx of water from the South-
te-Nerth Water Transfer Project made year-
reund eceleglcal replenishment possible.

+ By 2021, the river—which had been
completely dry for over 40 years—was fully
restored to flowing across its entire course,
This revival not only allowed farmland along
both banks te be restered to cultivation but
alse stimulated the growth of tourism and
health and wellness projects In surrounding
willzges.
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IMEEE ~ EEEmEEEREG

Revitalizing an Industrial District — The Porto Alegre, Brazil, Story

IREBEESSA O 735000\

The project directly benefits over 735,000 people

» BIIEHE | addresing Flooding » Bi#HHSEEESEFER / improving Society

1. Significantly reduce the extent and duration of flonding Justice

in the central city. 1, Provide improved housing conditions for at least 500 low-income

2, Protect approximately 35,000 residents living in high- households directhy.

risk flood rones 2. Create short-term job opportunities and stimulate long-term Investment

and entrepreneurial activity.

pa
" > oHH# 51 XEEST / strengthen Institutional and
» IRFHETGEREESE] / improving Green i 2 - g
Space colmmu_rlily capacity [ ‘ . )
1. Add and renovate over 20 hectares of public green 1. Involve residents—espedially vulnerable groups—throughout the entire

5 E process of project design, implementation, and monitoring
space to Improve the urban micraclimate and mitigate the : Ay : i
Haat lsland sFect 2. Provide technical training for government officials on resilient urban
teal island elect.

2, Enhance biodiversity and Improve air quality, E:.:?:ng, graen infrastructure design, project management, and related

IMEE@ = EEEREEEE

Revitalizing an Industrial District — The Porto Alegre, Brazil, Story

EBiZ BT / coNSTRUCTION GOALS
To transform Parto Alegre's historic but
declining central district into & more climata-
resllient, sustainable, and soclally Inclusive
urban demonstration area.

MER L  FinancinG

World Bank loan: USD 84.55 million

French Cevelopment Agency [AFD): USD 56.37
million

Brazilian government: USD 35.23 million.

EEMNE / CONTENT

1. Develop grey-green infrastructure

2. Create new parks and green belts, and
retrofit existing public spaces to increase
vegetation cover

3. Provide affordable housing for loveincome
families

4, Enhance cammunity Inclushveness

BESEIN

Suggestion

- RFHMEBAAIHRERMREREG., HE (SIEEM) METaANERSE (NbS) AIEEEIIAR
+ BSRE TR AR BN AM S

+ FFEEEEBEARETERE, RURERERERE, RAILAKEED

- (EAZFEEXAAFLSRRAE, BRSSO IRmEEAEE

B F i B N1 IR = e e s ] |

« SEEHARMAEN (PUNESHEEP. SFERKSEMI) BUMERT

« ERBETEMRNRRER, HEEALSE, RREEHEASHIETH0NTE

+ Enhance local governments and communities’ understanding and awareness on disaster risks, resilience (climate
adaptation) and Nature-based sclutions

Introduce resilience and climate adaptation as a key objective and component in urban development planning

Carry out vulnerability and risk assessments, establish disaster early warning system and capacity

+ Promote multistakeholder collaboration and mulfilevel governance; with special attention to vulnerable groups
Establish diversified financing mechanisms that integrate public and private funding and resources

= Build synergy with other local priorities (e.g. biodiversity, economic growth, job creations etc.)

+ Prioritize Nature-based Solutions and apply new technologies such as Al, blockchain etc. to support resilience actions

.
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ICLEI

Local Governments
for Sustainability

EAST ASIA

RS RYES I

Thanks for Your Attention

BRI
- &

A¥A KeliWang

HEALRILE SRIAEER
Senior Program Officer, I1CLEI Beijing Office
Kelivwang@iclei.org £ 105 101 9000 6195
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Session /. Citizen Talk Concert

RIS Fohs Ut & UH

Daily Actions to Save the Planet

Z|xH% JAE CHUN CHOE
O|2to{XICHStut 0| D ntstEt Ho| w4
Professor Emeritus, Division of EcoScience, Ewha Womans University

2L} Da Gyeong Hong
X|7E X|7|:= HHZE CHE
CEQ, Learning Center for the Earth
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F7
1990-1992
1992-1994
1992-1995
1994-2006
2006-2025
2006-2008
2013-2016
2014-2016
2016-2019
2018-2019
2022-54xY

Biography
1990-1992
1992-1994
1992-1995
1994-2006
2006-2025
2006-2008
2013-2016
2014-2016
2016-2019
2018-2019
2022-Present

At Speaker

Z| XM JAE CHUN CHOE

OfetOAtThstin of| FatetR Hoflul

SHHECH eI

DAIZACH Zi

DJAIZ] AAOIOfE| Q5 BEQX FLjoj B2
A M Rfsts M

Ofstoicy ol el A3t

ERE RS

SiMehel i 215

Full-time Lecturer, Harvard University

Assistant Professor, University of Michigan

Junior Fellow, Michigan Society of Fellows

Professor, Seoul National University

Distinguished Chair Professor, Ewha Womans University
President, Ecological Society of Korea

Founding Director, National Institute of Ecology

President, Convention on Biological Diversity

Editor-in-Chief, Encyclopedia of Animal Behavior, Academic Press
Special Envoly, UN Framework Convention on Climate Change
Scholar Professor, Seoul School of Integrated Sciences and Technologies

FoEy

2018. 1.-¢x
2019.4.-2023. 8.
2023.1.-2024.12.
2024.3.-2024.11.
2024.1.-2024.12.
2024. 9.3
2025.1.-2026.12.
2026.1.-12.
2026.1.-12.

Biography

2018. 1.-Present
2019. 4.-2023. 8.
2023.1.-2024.12.

2024.3.-2024.11.
2024.1.-2024.12.
2024. 9.-Present

2025.1.-2026.12.

2025.1.-12.
2026.1.-12.
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At Speaker

ZC}HE Da Gyeong Hong

X|7E XI7|= BHZE tHE

x X7 E X7

rir
=
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m
oH
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)
fH

7|Z0AX|E AR 2,37| XF2Th AHER 2 apE
717t Earth 32|0{|0|E{ 17]
MECHE Y SECHAL

Co-Representative, Learning Center for the Earth
Youth Team Leader, Earth Citizens Organization (ECO)

Member of the Implementation Review Committee, Presidential Commission on
Carbon Neutrality and Green Growth

Secretariat Director, 2030 Climate Club
Member of the Citizen Energy Planning Team, Seoul Metropolitan Government
Head of Education Planning, Sumtan-geotdeul (Living Creatures)

Chair of the Ecology Subcommittee, 2nd & 3rd Advisory Council, Ministry of Climate,
Energy and Environment

1st Cohort, Kakao Earth Creator
Public Relations Ambassador, Seoul Grand Park
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Closing Ceremony 25t oo

Z|XHE Jai-chul Choi
7|=HepAIE] O|ARE
Chairperson, Climate Change Center
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Fo7Y
2009-2012
2012-2014
2014-2016
2014-2019
2016-2019
2019-2022
2020-2023
2022-2024
2025-%x

Biography

2009-2012
2012-2014
2014-2016
2014-2019
2016-2019
2019-2022

2020-2023
2022-2024
2025-Present

ZHEH Moderator

Z|ZHE Jai-chul Choi

7| HSHIE] Of AR

F LZ3 oA
Z= OECD CHA}

QU 7| HIIHAL A T2 [F A0
= f

2R|4r2tS]7| T (BIE) HHLIRE
Z |I0p3 CiAL

HE

TEeuH Fojlus, o= wHe| OfAt

=H|=tEe| 7|1 (BIE) 2| ofF
F DYA CHA

TRl 7| FHDLAIE] O|AFE

Ambassador to Morocco
Ambassador to OECD

Climate Change Ambassador, MOFA and Chief Negotiator for the Paris Agreement
Chairman of the Executive Committee, BIE

Ambassador to Denmark

Honorary Professor at the Korea National Diplomatic Academy; Board Member,

Korean Council on Foreign Relations

President of the General Assembly, BIE

Ambassador to France

Chairperson, Climate Change Center
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