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[ . Introduction I{U

1. Research needs

Even if stringent global GHG emissions reductions prove to be
successful, further climate change seems to be inevitable (IPCC
2007)

Climate change impacts will be unevenly distributed and put
additional pressure on social-ecological functions and
structures.

Policy makers at national and local levels have begun to initiated
dedicated adaptation practices to counter adverse impacts.

Formal planning for climate change adaptation is emerging
rapidly

To maximize the benefit of adaptation, prioritizing adaptation

meRtions are essential




2. Research tasks
To investigate adaptation measures and plan
To categorizes adaptation options

To analyze methodologies for evaluating

adaptation options

Multi-criteria analysis, cost-benefit analysis, etc.

To develop a methodology for prioritizing

adaptation options




. Climate change adaptation G

1. Objective of adaptation:
What 1s successful adaptation?

« To maintain climate-related risks at present level

« To reduce risks from present level if current risks are
unacceptable

« To minimize exposure of most vulnerable population

« cost effectiveness
« equity: distribution of benefit
 sustainability




2. Classification adaptation strategies

Strategy

Example

Building Adaptive Capacity

Gathering and sharing information

Creating a supportive institutional

framework

Creating supportive social structures
Delivering Adaptation Actions

Bearing the risks

Sharing or spreading the risks

Avoiding or reducing the risks

Exploiting new opportunitics

Undertaking research; collecting and monitoring data;
and raising awareness through education and
training initiatives

Changing standards, legislation, and best practice
guidance; and developing appropriate policies,
plans and strategies

Changing internal organizational systems; developing
personnel or other resources to deliver the adaptation
actions; and working in partnership.

Manage retreat from sea-level rise and/or flooding
Insurance and/or hedging against uncertainty

Upgrade of existing infrastructure; installation of new
infrastructure; changing the timing and/or location
of activities and enterprises; bolstering emergency
and disaster management responses

Adjust behavior to take advantage of changing climatic
conditions; deploy a new technology and/or practice;
engage in a new activity or enterprise




3. The percentage of adaptation strategies IQ/

Adaptation Strategy e e L
Gathering and sharing information
Building
Creating a supportive institutional framework J Adaptive
Capacity :
Creating supportive social structures
Bearing the risks
Sharing ar spreading therisks | . F’ercentage of all adaptation Oplions DE|ivering
associated with the specified strategy :
. Adaptation -
Avoiding or reducing the risks Actions
Exploiting new opportunities
n=509
rr rrFIXr4e—mrrrsrTrs e r e e,
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Percentage Benjamin L. Preston(2011)

The ‘percentage of plans incorporating the specified strategy’ represents
the proportion of the 57 adaptation plans that had at least one adaptation
option consistent with a given adaptation strategy (UKCIP 2008).




4. The Current Situation of Korea adaptation l@
strategies (group)

o W
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Exploiting new opportunities
Avoiding or reducing the risks

B Sharing or spreading the risks

Bearing the risks

g Creating a supportive instituitional
framework
¥ Creating supportive social structures

Gathering and sharing information

Public Relations,
Education, and
International Cooperation




5. The Current Situation of Korea adaptation I&/
strategies (type)

Exploiting new opportunities

Avoiding or reducing the risks

Sharing or spreading the risks

Bearing the risks

Creating a supportive
institutional framework

Creating supportive
social structures

Gathering and sharing
information
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. Prioritizing adaptation options IL

1. The process of evaluation in adaptation

1) Identification of core stages in adaptation planning from
the decision science and development evaluation
literature

|dentification of critical planning processes associated
with each planning stage that can be used as evaluation
criteria

3) Selection of adaptation plans for evaluation
4) Scoring of plans against evaluation criteria

5) Categorization of adaptation options embodied within

plans
R Benjamin L. Preston et al.(2011)
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2. The process of evaluation in adaptation
(Han, 2007)

Organizing stakeholder group
Listening stakeholder’s opinion in pre-assessment

Building adaptation assessment framework through legal,

social, political process
Vulnerability assessment

Identification of priority option through stakeholder’s

agreement

Public hearing




3. The feature of evaluation in adaptation / L

1)
2)

3)

4)

Benefits of adaptation occurs far future and uncertain.
Hard to measure benefits of adaptation

Benefits of adaptation may be realized by combination of

options: hard to measure each option’s individual benefit

Climate change impacts would differ depending on

physical, economic, social condition: regional, sectoral

analysis required.




4. The criterion of evaluation in adaptation /&

Climate change impacts &

Climate Change Projections

risk
. Economic and Social . . .
Physical Impacts G » physical, economic, social
condition
Identification of Alternative Economic and Social . .
Adaptation Measures Asesmentof |y « feature of adaptation options

Adaptation
» Cos-benefit analysis

COSTS x BENEFITS OF ADAPTATION

Participatory Scenarios
with Vulnerable Groups * Sequencing (priority)
¢ Robustness

« Distribution » Environmental aspect

 J|egal aspect
NATIONAL galasp

* main-streaming

« Policy aspect

GLOBAL

Sergio Margulis et al.(2008)
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5. Relevant criteria for adaptation assessment /

Reference

Fiissel (2008)

Perkins et al. (2007)

Gagnon-Lebrun and Agrawala (2006)

Smith et al. (2000b)

Emphasis

Emphasis on procedural aspects of adaptation
planning

Emphasis on substantive aspects
of adaptation planning

Emphasis on adaptation progress

Emphasis on govemance to
support adaptation planning

Core Components

1. Clear procedural structure

2. Flexible assessment procedure
3. Prioritization of assessment efforts

4. ldentification of key information needs
5. Inclusion of key stakeholders
6. Choice of relevant spatial and temporal scales

7. Balanced consideration of current and future
risks

8. Management of uncertainties

9. Policy guidance in the absence of quantitative
risk estimates

10. Prioritization of adaptation actions

11. Mainstreaming of climate adaptation

12. Cross-sectoral integration

13. Disease-specific methods and tools

14, Assessment of key obstacles to adaptation

1. Applicable to different levels of
government and types of environmental
challenges

2. Sufficient detail for policy construction
3. Provides a decision-making framework

4. Includes means to assess sensitivity,
adaptive capacity, vulnerability

5. Suggests steps for adaptive actions

6. Covers implementation

7. Provides links to additional resources
Includes stakeholders

1. Historical climatic trends

2. Climate change scenarios
3. Impact assessments

4. Identification of adaptation options

5. Mention of policies synergistic with
adaptation

0. Establishment of institutional
mechanisms for adaptation responses

7. Formulation of adaptation policies/
modification of existing policies

8. Explicit incorporation of adaptation
in projects

1. Historical climatic trends

2. Political leadership
3. Institutional organization

4. Stakeholder involvement
5. Climate change information

6. Appropriate use of decision
analysis techniques

7. Explicit consideration of
barriers to adaptation

8. Funding for adaptation

9. Technology development
and diffusion

10. Adaptation research
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6. Summary of Assessment methods

JICE,

Method Level of Ability to Inputs Needed Resource Sources
Precision Address Reqguire-
Uncertainties ments
Forecasting by Low Mo formal Detailed Moderate Glantz,
Analogy provisions. historical or 1991
contemporary
account
Screening Loww MNo formal Expertise to Loww Benioff
prowvisions make a yes/no and
ewvaluation WWarren,
against selected 1996
criteria
Tool for Moderate Assumptions Expertise to Moderate DFI, 1996
Environmental can easily be establish a
Assessment maodified to relative ranking
and test sensitivity against selected
Management criteria;
computer and
software
Adaptation Moderate Assumptions Expertise to Moderate Benioff
Decision Matrix can easily be establish a and
modified to relative ranking WWarren,
test sensitivity against selected 1996
criteria, ability
to estimate
costs of
measures
Benefit-Cost High “Wariety of Data intensive High Smith et
Analysis approaches al., 1997
Cost- Useful when “ariety of Moderately data High McockKenna,
Effectivenaess eilther approaches intensive 1980
Analysis benefits or
cosis are
fixed
Implementation Useful when Mo formal Expertise to Low ADB, Lead
Analysis benefits can provisions estimate 1996 ; Authors(1998)
be assumed requirements IPCC, Adaptation to
to be for overcoming 1990 Climate Change:
positive and barriers
comparable Theory and
among Assessment”
measures 21p.
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7. Role of adaptation evaluation lb

1) Ensuring reduction in societal and ecological vulnerability:

One of the key aims of climate adaptation is to reduce the vulnerability of
human and natural systems to the effects of climate variability and

change.(or, in other words, the avoidance of ‘dangerous’ climate change)

2) Learning and adaptive management:

Climate adaptation is fundamentally a process of social learning.

3) Need for accountability in an evidence-based policy environment:

From a governance perspective, Iinvestments in adaptation and the

outcomes they achieve must be transparent.




8. Progress
on Adaptation

Iceland
Portu,
Hu:
Latwia

Liechtenstein

impact
assessment

Early stages of

Germany
Russia
Slovenia
Estonia
Mexico
Lithunama
Japan
Finland
Poland
Romania
Denmark
Korea
Greece
Czech
Rﬁub].ic
Belarus
Bulgana
Canada
Croatia
Slovak
Rﬁub].ic
Ukramne
Noroway
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Sweden
Belgmum
Ireland

Spain
Anstria
France
Swntzedand
Ttaly
Netherlands
United States
New Zealand
Anstraha
Usuted
Kingdom

Fréedéeric Gagnon-
Lebrun and Shardul
Agrawala(2006),
"Progress on
Adaptation to

Climate Change in
Deveoped Countries",
OECD

implementing
adaptation

1

Climate change impact

assessments

Impact
assessments

|

Identification

of adaptation
ophons

Adaptation options and policy responses

Establishment
of instituticnal
mechanisms
for adaptation
fesponses

Mention of
policies
synergistic
writh
adasptation

L BB B BN BB N e

Formulation
of adaptation
policies
modification
of existing

policies

Explicit
incorporation
of adaptation
in projects



chcnd:

Coverage:
Extensive discussion

Some mention/ limited disenssion
No mention or disenssion

discussion:

Discussed in detail, 1.e. for more than one sector or ecosystem, and/or providing
ezamples of policies implemented, and/or 15 based en sectoral/national scenarios

Discussed in genenic terms, 1e. based on IPCC or regonal assessments, and/or prowiding
limited details/no examples/only examples of planned measures as opposed to measures
mplemented

Limited information i1 NCs, but references to comprehensive national studies




10. Multi—criteria Analysis for Adaptation Option

Criteria and Indicator

Rating

Win-win options Does option address current climate variability
and future climate change?

1= uncertainty 2= based only current
3= Both current and short term (3-5yeas)
4 = medium to long-term (more than 5 years)

Existing risk management Is the option consistent with
existing risk management activities?

1= No 2= consistence in short term (extreme event) 3=
consistent in long term (average change) 4= both short
and long term

Cost effectiveness Can costs and benefits of option be easily
determined?

1= very difficult 2= difficult
3= easy 4= very easy

Adaptive flexibility Does the option focus on narrow range of
future scenarios, or allow flexibility of response?

1= no, irreversible 2= limit flexible
3= flexible 4= very flexible and easy

Unintended impacts
Potential negative spin-off impacts beyond targeted activity?

1=Adverse impact 2= uncertain
3=noimpacts 4= benefit impact

Practical considerations
for implementer?

Is the option practical and feasible

1= unfeasible, impossible 2= More problematic 3=
Relatively simple 4= more easily

Knowledge level

How certain we are in predicting a particular change in hazard
and its impact?

1= uncertainty (less 10%) 2= low certainty (10%~20%)
3= medium certainty (about 50%)
4= High certainty (more than 80%)

Policy Coherence

Does option reflect local and national DRR / adaptation plans or
studies?

1=only long-term or only medium term need 2=long and
medium term need

3= short term need 4= hoth ahove all

Emission Reduction Potential Does option have technology
potential for ¢ removal and GHG emission reduction

1=no, 2=low

3= Medium 4= high

TOTAL

7136

ergies Among Adaptation Networks in the Asia-Pacific Region”.




11. Selection criteria for adaptation options ’b
(Klein et al. 1997)

« # of countries, or population affected by climate change
Impacts

probability of climate change risk

Irreversible higher cost impacts
Tendency on mal-adaptation

Long-term projects like infrastructure

- Urgency

- No-regret characteristics of options

- Co-benefits of other sectors and domains
- Mitigation effect




IV. [dentifying evaluation criteria

1. Selection of evaluation criteria

» Previous studies

» Recommendation from other institutions,
organizations

» Expert survey




Expert survey  em—==

DisHs HSUs 2d&9 BIOHAE 822t 2EX,

T H QKL o2 HTHA

» Experts: adaptation e 2en 278 oo o
scientist (), Policy
analysits ( ), policy S
makers ()

» Evaluation criteria, :
CO n Ce pt S y aS S e S S m e nt Galipoliy) & AR A8 S o SelelE 4AEEel o] 2Alsy) J U FHg
m Et h Od O I Ogy, etc \ o E2emd sk AR e ldys $HNe AT s

A5 policy means) S FUSE GAS 93 oo SlEeA Y49 d¥E 2 5 Ak
o] #1 $edd A0l A3 thsubstantive policy means) a4 i ©74 4 4 Hinstrumental

» Selection among B A4 444 A0S A AE 0 20

2 e gt ee dehde gefe] g 4l SEs Ae4ddes Yoy

C rlte r | a ;;ise 242 BHsE d4olt ol Agyie Ad4 FASue gyos Fise 47

# SEA 32

g

#2\FHs HeEs o dHo Wi AEe cgd ol FESNsY

A4 2, 2000, AAGAE




2. Evaluation criteria

Evaluation criteria

X =5

concept

Climate change risks

Climate change risks (Probability)

Climate change impacts

# of people, area affected by climate change

Climate change risk

Timing

Timing of climate change impacts occur

Intensity of climate change

# of mortality, morbidity, damage cost ($)

Equity

Consideration of vulnerable group

Democracy

Consensus on stakeholders’ opinion

main-streaming

- Identification of ways in adaptation can be institutionalized or

embedded into existing or new policies and plans

Economic efficiency

Cost, effectiveness, benefits

Effectiveness Co-benefits

Exploitation of synergies

Propagating effect

Communication and outreach




2. Evaluation criteria

Evaluation criteria

X =5

Analysis methodology

Climate change risk

Climate change risks

Climate change impacts

Timing

Intensity of climate change

Quantitative analysis:
Vulnerability analysis

Climate change impact assessment

Equity

Democracy

main-streaming

Qualitative analysis:

Multi criteria analysis, AHP, BAP

Effectiveness

Economic efficiency

Quantitative analysis: cost benefit analysis

Co-benefits

Quantitative analysis

Propagating effect

Qualitative analysis




6. Prioritization of climate change
adaptation measures

Assessment of adaptation measures

Climate change

_ Effectiveness
risks

« Timing * Economic « Equity
« Risks (probability) efficiency » Democracy
* Intensity » Co-benefits * main streaming
(win-win
measures)
* Propagation
effects

Quantitative Qualitative
assessment assessment
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7. Assessment steps

* No regret :measures with no cost
- Existing measures
- Non-reversible impacts

26




8. Climate change impacts and
vulnerability assessment

Near future

1

—)  Priority

7|

201 = x| 9

Timing

Int Priority
en
sit
y
Risk

(probability)

@
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V. Further steps ’b

» Expert survey on evaluation criteria, relative
weight, assessment scale

» Pre-test on adaptation plan

» To build a prioritizing framework for sectoral
adaptation options




THANK YOU!
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