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Abstract: As the impacts of climate change intensify, the need for corporate adaptation strategies to
ensure sustainability and resilience is gaining increased attention. However, corporate climate
responses have largely focused on mitigation, such as reducing greenhouse gas emissions, while
systematic approaches to adaptation remain underdeveloped. This study addresses this gap by
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developing a corporate climate change adaptation disclosure framework that allows companies to

report adaptation efforts from a managerial perspective. To construct the framework, major domestic

and international climate disclosure standards—including the ISSB (International Sustainable Standards

Board), ESRS (European Sustainability Reporting Standards)}—were analyzed. The framework was

further refined through a co-creation process with ESG (Environment, Social, Governance)

practitioners in a Living Lab setting to enhance its practicality. The framework centers on identifying

physical climate risks and assessing corporate adaptive capacity and follows a hierarchical structure

comprising macro, meso, and micro-level categories to ensure both international and domestic

feasibilities. The proposed framework is expected to enhance transparency in corporate climate

adaptation, improve access to green finance, and support companies in meeting evolving ESG

disclosure requirements and investor expectations.

Keywords: Climate adaption, ESG(Environment, Society, Government), Climate-related Corporate

Disclosure, Living Lab, Co-creation
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1 71E9) 7155 T FA A A| Folot HAE E 2. ESG MAI2t 7| 7|23t MZ M| SA|
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Table 1. Climate adaptation disclosure - ISSB (IFRS S2) vs. ESRS E1

Category ISSB (IFRS S2) ESRS El
® 9 Disclosure requirements (transition plan, policy,
Disclosure o Four core elements: governance, strategy, risk implementation & resources, targets, energy, GHG,
Structure management, and metrics & targets carbon credits, internal carbon pricing and financial
effects etc)
o Disclosure of policies and management system for o Existence, scope and implementation status of
Adaptation responding to physical and transition climate risks climate adaptation policies (E1-2)
Policy @ Roles of the board and management in climate o Inclusion of adaptation policies across the supply
adaptation chain and value chain
o Adaptation implementation plans, including e Implementation of adaptation actions and allocation
fmplementation infrastructure investment and technology adoption, of resources (e.g., budget, personnel, technology)
. and resource allocation (E1-3)
(Action & Plan) . . " L . .
® Progress of adaptation actions (qualitative and o Adaptation implementation status by supply chain
quantitative) and business site
o o . o A ion-rel
o Quantitative and qualitative adaptation targets for dap tation-related targets and progress towards
. . . achievement (E1-4)
Adaptation climate risk . . .
o Alignment with the Paris Agreement and long-term
Targets ® Progress towards targets and key performance . = .
L goals (e.g.m enhancing resilience, reducing
indicators (KPI)
damage)
o Resilience assessment of business models and o Integration of adaptation strategies into the
- strategies through scenarios analysis transition plan (E1-4)
Resilience . . . . . o .
o Disclosure of adaptation strategies under multiple o Disclosure of resilience analysis results and
climate scenarios implementation outcomes
e L o A t of physical and transition risk
o Identification and assessment of physical risks (e.g., ssessmen’ ot pysica and ransIton sks and
. e b ) corresponding adaptation strategies (E1-9)
Risk floods, heatwaves) and transition risks (e.g., policy, . L .
o Incorporation of the double materiality perspective
Assessment market) . .
. . (company — environment, environment —
o Disclosure of risk management processes
company)
Outcomes o Quantitative and qualitative disclosure of the o Disclosure of the financial impacts of adaptation
. . financial impacts of adaptation actions, including implementation (E1-9)
and Financial . . . L
cash flow and cost of capital e Scenario-based disclosure of financial impacts and
Impact . .
o Effectiveness of adaptation measures KPI
. . o Integrated discl f 1/2/3 GH
o Disclosure of Scope 1/2/3 greenhouse gas emissions iegra ed disclosure o Scop ¢ 1/2/3 GHG .
GHG . . . emissions (E1-6), energy mix (E1-5), carbon credits
. o Explanation of how adaptation measures are linked . S .
Emissions e . . (E1-7), and internal carbon pricing (E1-8) in
to mitigation efforts, beyond emission reductions . .
relation to adaptation
o Alignment with EU regulatory requirements, with
. . . emphasis on double materiality (inside-out and
o Investor-focused disclosure, with emphasis on phasts on dou ty ( "
Notable financial impacts and resilience outside-in impacts)
Features P e Equal emphasis on mitigation and adaptation with

o Integration of industry-specific metrics (SASB)

detailed disclosure of policies, implementation and
performance
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Table 2. Characteristics of living lab co-researchers

ID Affliation Industry

01 SK CSES Research

02 | Mastern Investment Management Investment

03 Samsung Electronics Manufacturing
04 Green Ethos Lab Corporate consulting
05 Citi Group Banking

06 POSCO International Trade

07 GS Energy Energy

08 OB Brewery Food and Beverage
09 Cake-drama Food and Beverage
10 DI Lab Artificial Intelligence
11 Yonsei University Research

12 Yonsei University Research

13 Yonsei University Research
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Table 3. Comparison between ND-GAIN and VESTAP

ND-GAIN VESTAP
Variable Variable Description Variable Variable Description
° St.ate capacity to levera-ge investment for @ Refers to the capacity of local communities
climate change adaptation to mitigate or respond to the impacts of
o Comprised of three components: economic . climate change
. . . . Adaptive
Readiness readiness, governance readiness, and social .
. Capacity . .
readiness o Includes policy and technological response
o Mean value derived from the sum of capabilities, as well as local economic
economic, governance and social readiness strength
o The potential for h ieties to b . . .
© potentia’ foriuman SOCISHES 10 be o The degree of risk a specific region faces
adversely affected by climate-related .
: due to climate change
disasters
® Measured using indices based on extreme
) ) Climate climate elements (e.g., temperature,
e Comprised of six components: food, water, exposure precipitation, relative humidity) or extreme
health, ecosystem service, hmm settlements, weather events
and infrastructure; the mean is calculated —
from the sum of scores across these sectors ® Assesses the population, infrastructure, and
Vulnerability economic activities that may be affected by
climate change
e Each sectoral score is derived from the o Represents the vulnerability of local
mean of six indicators measuring climate communities and systems to the impacts
exposure, sensitivity, and adaptive capacity ) of climate change
Climate - -
sensitivity o Includes the social and economic
characteristics of the population and
e Each sectoral score ranges from 0 to 1 o .
assesses vulnerability to specific extreme
climate risk factors
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Table 4. Framework for corporate climate adaptation disclosure

Main category

Subcategory

Indicators

Physical Risk

Climate risk modelling

Climate impact assessment

Climate exposure

Transition Risk

Policy and regulatory risk

Corporate Market and reputation risk
Climate Risk Infrastructure Human infrastructure
sensitivity Physical infrastructure

Climate sensitivity

Corporate value
chain sensitivity

Supply chain sensitivity

Revenue sensitivity

Risk Mitigation and
Management

Climate adaptation awareness

Green infrastructure development and operation

System efficiency Improvement

Corporate value

Social value creation

Climate readiness . ;
creation Market value creation
Adaptation impact assessment
Climate adaptati :
Corpo.rate Climgte igieen?erizt?ofn Scale of ESG investment
Adaptive Capacity Financial planning for climate risk
Emergency communication system
Climate Disaster Climate disaster management
Response Capacity g
Climate Employee safety management
responsiveness Internal rules and regulations
Corporate Governance Stakeholder engagement
Climate disclosure
olct. A 71919 B S44] 0l avHA O & o35t
oA ATA| AU LR EEHAC] s & A U B oJujaict. | 4% FEAT
o4 et FEATA EZ] olojHrk ZAYALY A5 Ho]E Aol HEAH 7| BAQ HEF A
ERAAS B3| 1) PN AERAA NS A7}71800] olalsh]o] B hmstehe Hol Bl
207 Jofst }o] ATk HEF AANA o1} AA o) 485 o] 153t 7 Hlg0 2 AUt
7149] 715 2|l A3 71go] 715 Hsts Qlsf AH = 4= QA A #3l5o] BlAT Q9150 H] RO & A
Bl L AR BlATR VFRBEA AT 2E71 7|99 7151220 Het et ] go) 7
AE2 FAHEG 71T 2= 7] ho] FA|Q} n Qx| oF 2 O] & Flof 3hh T K| M FT}. 8] &
A71FeAA0 Qo JHAOR LFHAEAE & ZEATASL o A MG E530] AR AL
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Living Lab Co-Creation Process

Problem Awareness
and Agenda Setting

Joint Exploration and
Knowledge Integration

Idea Design

e Recruit participants

e |dentify disclosure issues

e |dentify climate
adaptation issues

e Share international
standard cases

® Inquiry into corporate policy

e Inquiry into disclosure
constraints

e Workshop & Scenario

- utilization

¢ Derivation and evaluation
of candidate disclosure
indicators

4

Prototype Verification and Institutionalization

Prototype Development

e Consensus on final items

¢ Experimental verification of climate disclosure prototype | &

* Utilization in Corporate / Policy / Academic fields

¢ Develop framework
¢ Specify detailed indicators

Figure 1. Living lab co-creation process
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