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Major Research Performance

+ Journal Articles(2020-25): 18 SSCI articles, 19 KCI articles, 13
books (3 monographs)
Leading Seodaemun-gu and Yonsei University energy saving and
efficiency projects through Living Lab
Patent Climate Disaster Message
National Academy of Sciences Award(3 times), Award by Minister i
of Environment, Sejong Academic Book Award, etc.
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Climate Change Science
. present condition and prospects
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Climate Change Science through numbers

. vod
- 460 billion tons
About 60 billion tons About 0.7 billion tons = About 40 billion tons from
human activity per year
Total global greenhouse gas Total South Korea greenhouse Amount of greenhouse gases
emissions per year gas emissions per year Can be emitted for 1.5°C goal
2050 Net-Zero =
Net emissions — Net absorptions =0 -

IPCC 2023 AR6 11 Years

Carbon Budget




| Effect of 1.5°C increase

Category
Native ecosystems & human systems High Risk Extremely high risk
Mid-latitude: heat wave day temperatures 3°C increase 4°C increase
High latitude: extreme day temperatures 4.5°C increase 6°C increase
Coral reefs
o 70-90% 99% Up to 29% WORSE
further decline in coral reefs
Climate impact/poverty vulnerable populations Up to hundreds of millions more by 2050 from 2°C warming Globla Wariming
water shortage population Up to 50% increase at 2°C
Increased average temperatures (most places), extreme high temperatures (most places),
Others )
heavy rainfall and drought (some places)
Terrestrial ecosystems Medium Risk High Risk
0, 0,
Percentage of habitat that will be reduced by more than Insects 6% Insects 18%, 2X
half Plants 8%, Plants 16%, WORSE
Vertebrates 4% Vertebrates 8%
Area converted to other types of ecosystems 6.5% 13.0% 2X
WORSE
Large-scale anomalies Medium Risk Medium —-High Risk
- Approximately 10cm
. difference
Sea level rise 0.26-0.77m 0.30-0.93m .
- 10 million people out of
danger from sea level rise.
SEA-ICE-FREE ARCTIC At Least 1 Every At Least 1 Every Antarctlc seaice an(oj Greenland
. 10 years ice sheet loss at 1.5°C
Number of ice-free summers 100 years (restorable)
(hard to restore) exceedance

Source. 2020 IPCC 1.5 °C special report u-
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Why Adaptation Matters?




“Inevitability of
il »
transformative adaptation”

Lack of mitigation and limitations
of adaptation

Human
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Paris Adaptation
Agreement
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Damage to the
Construction Industry
due to Abnormal

Weather W

Increased flood
damage in rivers &

|_1 3 Heat Stress Increase basins by heavy rain

Changes in consumer . . .
in residential areas W03 Dry Stream

consumption patterns

Reduced due to heat wave Drought
transmission/substat H .

ion efficiency due to - Increase in Health WO Lower water
rising temperature, Diseases caused by supply capacity
heat waves, strong - by drought
winds H1 3 rising temperatures Water Manage y g

and heat waves

Territory

/ Increased risk of collapse Changes in Plant
L02 of slope in residential species, colonies,

\

@OZ Waterborne

HO3

Increase in area p!an!: se.asonsl
(Heavy Rain) distribution

LO5 Increased Urban Increase in Exotic
| dation d / ye Species and disease
nundation damage (land animals/plants,

diseases

Increased incidence
of new infectious

diseases due to L1 4 Increased risk of flooding in L ‘ ] marine outpatients,

environmental coastal areas by Tsunami, \ / Harmful organisms)

changes Waves, Rising Sea Levels Increasing and
H08 Respiratory System \ / Enlarging of the

and Allergic disease occurrence of Forest

caused by Disasters(landslide,
air pollution




Research on Climate Adaptation
Living Labs




Research Outline T e

. Research Overview

Name of unit Environmental Technology Development Project for the
enterprise Response to New Climate Regime
Research Development of user-specific decision support systems for local climate
Subject change adaptation path based on Living Lab and Spatial Planning
esearch perio 2023.04.01. ~ 2028.12.31. (69months total)

esearch perio 2025.01.01. ~ 2025.12.31 (Third year)

(current year)

Participe Yonsei University, University of Seoul
institution
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Jvelvicvw

. Transformative Adaptation using Living Lab
. user-specific decision support systems for local climate change adaptation path o
based on Living Lab and Spatial Planning

Adaptation Transformative
Policy Adaptation
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Cllmate |! o Application
Adaptation I , Tool & System &

Living lab Experiment

Inventory Development Expansion




. Living Lab Process

DA~nAAvAa |28
Research Outline T e I
Jvelvicvw

Local Customized
Transformative Climate Change Adaptation
Through Livi

Bottom-up
Path

ey . :
=Heil  Socigl+Natural Science

Local Customized

/ Top-Down
| o— Path
Development of Decision Resident-leading '
Support technology considering /

Social acceptability |

£ |

Social.3

Validation of Living Lab
Experiment Social Factor
; Red
. Reflection of ~ Common-use
Regional risk sensitivity.
Co-creation of And adaptability
Problem solving Expert-centered
With users @
. Regional Space, (¢
Climate Data,  Technical Cost
User-driven Scenarios Utilization  gssencaisasen
Problem .
discoveg Problem Solving I
Social Science Aspects Natural Science Aspects 2020 2030 2040 2050 2060 2070

.
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. Research Method

Control Group

€ ANOVA =
Pre(A)-Post(C) o0D  $O
difference in perception € 2SLS

Lab Techniques Development
(Field & Survey Experiments)

Top-Down Top-Down Top-Down Comparative Analysis
Decision Solution | Solution . of differences between
Making ImpIementA § Evaluation ComparanveAnalysis Control(A-C)/

on .
Control(C)-Experimental( Experimental(B-D)

Vina Lab Y (son ) Group Change
lving La Joint Decision ) Implementing olution ) . .
Decision Making s ?';?er:f: Living Lab Outcome/ Difference _In t_em_]s of percgptlon,
Making (Co-Creation) olution Flan g - sed Solution Feedback institution, effectiveness

/4 7 \L

Experimental Group
Pre(B)-Post(D)
difference in perception

Local Government Corporation Education

Climate Influence Factor

Adaptation Attitude Problem Recognition Air Pollution Information System Utility
Resilience Corporate Image Change Heat Wave days Convenience
Problem-solving Capacity
Policy Effectiveness Social Value Rainfall Intensity Effectiveness
Institution Climate Environment

Strategy (Policy) Living Lab Expandability Expandability

(Ordinance, Program)) Assessment

SHUUEH (HMET €W g CSES 1iiiecs | - [




BERRAEN Outing
i Final Goals of R&D I

Final Goals Development of Climate Adaptation Living Lab techniques

and Decision-Making Support System

Living La chnique Establishing a Decision Support
Development System
For Climate Change Adaptation Holders For Integration of Adaptation Sectors and Stakeholders
Climate Adaptation Living Lab _ )
Lab Technique Development
Local Government Living Lab g > :
Corporation Living Lab B ' Test Operation
Education Living Lab §R , v ‘
Science Living Lab & Validation/Spread

N\

AY 4 AY A4 )
Jlecunicel Goals Reflection of the feature et E.ﬁ = .
Information Decision Support System

By sectors or holders

Production Technology

Living Lab Technique Adaptation Science Decision Support Tool

Build a Decision Support System for integration between adaptation
sectors/stakeholders




Core Achievement and Development Technology

: Living Lap Climate Adaptation Decision-Making System

Climate Adaptation Living Lab techniques and Decision-Making Support System

: Climate Adaptation Climate Adaptation Decision-Making
Introduction o
) Living Lab Cases ) DB ) Support Tool )

_ PIarF:Inlii ' Climate Adaptation /%3 Local Domain
D g ‘Execution’ Livinglab | Referenc inventory
Climate Adaptat Recognition Local Government Domestic Domestic Provine coast

imate Adaptation Resident e
Living Lab
Measurement Cooperation Health

Plan Education Industry

Use Step
Living Lab

Govn't Recognition

Compan
P Measurement

Citizen Planning

Monitoring System Heat

Monitoring

water

ecosystem

[




(lya Core Achievement and Development Technology

: Decision Support System Ul
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Adaptation

Living Lab
Decision Support @
System

-
g ™ Seodaemun-gu
Introduction Invento
':ﬁ & !- 'Urban flooded
Climate Adaptation Support Tool

8 Main Agent

O Local Gov - Regional
® Local Gov - Basic
O Corporation

) Resident

Problem Recognition
Current Situation Measurement
Program

Monitoring/ Assessment

O0m0O

24

Division Content

Location | Sinchon-dong

Using citizen data
collection to identify flood
risk areas

Method

Climate Adaptation

Urban rood risk areas identified
through living labs
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Data Initialization PRINT

Adaptation Option

J Shore J  Recognition
L Health ) Institution

(J  Industry, Energy i

O Territory (] Adaptation Effect
(m) Water Management =) Technical Case
= Ecosystem

. y
Improvement of Climate Change Adaptation 3,
Effect 7

l Improvement of Adaptation Option Information Accuracy

Civil Sentiment/Option Reflection
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' Improvement of Evaluation Accuracy of Impact in Space Planning

Civil Sentiment/Option Reflection
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Research Implementation Plan and System

i R&D Promotion System

Development of Living Lab-based Regional Adaptation Path,
Space Planning Support Tools

Development of Living Lab-based Decision Support System
for Climate Change Adaptation

Lab Execution Techniques, Decision Support System

User Participation [ User Participation ]
D 4
MNEZA -]
Problem Discover [ Problem Discover ] mmww u;liw%ksll?ﬂisia
= N -
- [ Problem Recognition ] Problem Recognition
|

k : : v el
8 ! [Measurement & Diagnosis] q Measurement & Diagnosis O ? .
)
B Spatial Plan
©
""" Solution/ Co-creation hd Solution/ Co-creation

User/Governan :II
ce A
. P . . Space Planning
Experiment & Verification [ Experiment & Verification ]
h 4

= Q
Monitoring & Assessment f;

Spatial Planning Techniques, Adaptation Path, Decision Support Tools

[ Monitoring & Assessment]

A'A Industry Territory . Water
Sector W# Energy 5}?: (heat wave) Mz Management
Integrated System
Outcome t . , _ - _ . . .
11 Living Lab &4 Adaptation Option . Adaptation Path 6—0 Decision-making
Technique = Inventory/DB Eg’ Derivation Method $| Support Tool




A Type 2
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Research Implementation Plan and System .
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Type 1

Type 3

Type 4

<v

10
Adaptation Competency Index

>

- e
" QHI | AP AIE
‘ [ Incheon Climate & Environment
> Research Center

* Exposed to climate
disaster(shore location)

 Higher percentage of
Primary Industry

» Aged Population, Old

living alone people

Higher Local Gov

adaptation capacity

+ Climate Living Lab

(included in Incheon 15 tasks)
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SEODAEMUN-GU

» High risk of Climate
Change Damage
due to high economic
capabilities based on
advanced infrastructure
and population density

AUASH A

[

+ Same as
Seodaemun’s Type 4:
High risk of Climate

Change Damage
due to high population
density and
demographicization

s ATA|

* Inland Area in
Gangwon Province

* Less disaster
exposure and
sensitivity
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Research Implementation Plan

i Phasic Research on Local Government Climate Adaptation Living Lab

Phasic Research Plan

Process Living Lab Technique Development

v Conceptualize & design

 Categorization/Case selection
« MOU with local governments
* pre—research

* Guideline Design

v Pilot Operation

* Climate Adaptation Pilot Operation

* Resident- Local Government co-decision-
making solutions

* Validate the utility of living lab techniques:
Validate causal effects

' Test Operation with system

* Manual for users
* PR, Education, and expansion

‘?o B} - Developing Govn’t climate adaptation plan
) ° Establishing the Decision Support System

key

Planning

Field Actor Stage

viunicipa
I
0

Basic
Local Gov.




(NI Utilization Plan
. Utilization of Research Results

State, Local Government,
Corporation, Public Institution
Adaptation Plan

* Reflection on collective effect of Climate Change
Adaptation Behavior like Inundation, Drought,
Water Management, Heat Wave, Ecosystem
Conservation
* Present Urban-Corporate Adaptation Technique
and Policy Guideline
« Evaluation on impact and vulnerability by sector,
regional, stakeholder

International Based on IPCC Assessment Report 6 IPCC 7th
Rt 15t GST: Global Stocktake 2nd
National, Regional National Climate Change Adaptation Plan (3 “21-25) (4™ ‘26-:30)
Adaptation
Measure Regional Local Gov Adaptation Plan (3" 22-'26) (4t 27-31)
Detailed Seo-gu, Jung-gu, Incheon (‘21-'25) (‘26-30)
Ig}pBIngiiTigZPg;T Suwon-Seodaemun-gu  (‘“19-23) (‘24-28)
Public Institution Public Institution (‘21-°25) (‘26-°30)
Corporate-level POSTECH Corporate —citizenship Research Institute ("25-28)
Climate Change SK Hydrogen Biz Development Center (‘25-28)
Response Report Center for Social value Enhancement Studies climate change response (‘25-'28)
Dl el Operatio_n of S_ust_ainabl_e _Local gov Realization of sectoral decision support tools
Government-Residents-Corporate Living Lap Public Institutions Living Lab PP
Task techniques for Space Planning Decision-making Development of Space Planning/Adaptation Path Investigation on System Utilization and
Performan Adaptation Option Inventory, DB Deployment Selection Method & Decision Support System Validation

3 Stage —— 2028

| 20 [

2023 «——— 18! Stage ——— 2025 <——— 2" Stage —— 2027




R&D Capabilities ~ T T T T e I

. Researchers Composition

Principal Investigator

Prof. Taedong Lee

Convergence rResearchers

Policy-Social Science Spatial*Environmental Science
professionals professionals

Environmental Politics Land Use

Experimental Politics Incheon
Suwon

Land(Heat Wave)

[

Ecosystem

Experimental Politics Seodeamun

Environmental Education Water Management

Urban Climate/Microclimate Statistics

.. Evaluate effectiveness
Communication ! o
! Incheon Institute,

Korea National Park
System Development 'research institute;  Civic Engagement Platform

SuWon Research Instltute

@ zumza Mgy veneasa



Development and Implementation
of Living Lab

. Climate Disaster Messages and Shade Adaptation

A @
v ©




Climate Adaptaiton Living Lab I

i Development of Living Lab Techniques

[Step 1] Diagnosis of Climate Vulnerability and Target Groups

[Step 2] Co-creation with Stakeholders to Derive Prototypes

[Step 3] Verification of Policy Effectiveness through Pilot Implementation
[Step 4] Evaluation of Feasibility for Localized Climate Adaptation Policies

_ Experiment o
1 Planning 2 Co-creation Verification 4 Realization
Actors and _ L 7|1F | A8/HS Maintenance
Objectives Co-design Prototype kS Cha ’E_’é Deeping
Preliminary Development al XI34 Diffusion
Diagnosis = =X oToT —
i EE] g9 s[y EE}
Developing the S ¢ o/

Operation Plan

Solution

Solution
Impact

Solution
Outcome

>

P @ JEleena e (CSES | A#Eztrend
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Climate Adaptaiton Living Lab

i Climate Disaster Alarm message system

based on living lab message creation and verification

Conventional
climate change
text message

B

Living Lab
co-creation of
climate change
text message

Co-creation

Users participation
FGI

] Pilot alarm R4

contents

Random sampling
Survey Experiment

Verification

Comparing
conventional vs. living

lab
text message

Living lab based
Climate risk
alarm contents

For gov'ts,
companies,
citizens




Climate Adaptaiton Living Lab
i What is Shade Adaptation? I
4 )

* ‘Shade Adaptation’ means installing and operating shade structures at
pedestrian crossings, sidewalks, and bus stops as a visible climate adaptation
measure

« Since 2017, Korean municipalities have been increasingly installing shade
structures to protect citizens from intensifying heat waves

» Research shows a temperature reduction of 3—16 °C between shaded and
unshaded areas, with consistently high satisfaction among citizens




Climate Adaptaiton Living Lab I
¢ Significance of Shade Adaptation

e Climate change is e Shade infrastructure  Shade adaptation
intensifying heat is still missing in goes beyond local
waves worldwide, many Southeast comfort, creating an
and shade Asian cities. Shade exportable package
adaptation offers adaptation offers of technology, policy,
immediate proven models that and practice that can
protection under can be shared. become a globally
these extreme recognized climate
conditions. adaptation solution.

Collaboration on Climate Adaptation Living Labs
with Osaka University and Philippine Local Governments

.
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