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Overview

1. Risk management and risk policy

2. Risk Policy Challenges

Challenge 1: How to further motivate investment into
risk management?

Challenge 2: How to support acting on climate risks
now, adapting over time and learning?Conclusio

Challenge 3: How to deal with (locally) dangerous
climate change-related risks beyond adaptation?

3. Final remarks
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Recap

* As climate change has become real, real action
required

» Risk perspective useful to consider
— Question of ‘danger’: idealized risk
— Calculated risk: actionable metric
— Percelived risk: perceptions of those at risk

* |IPCC impactful with climate risk analytics:
Reasons for Concern and Key Risks
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Risk management and risk policy



Risk management cycle

Risk framing
Implementation
Risk policy: Risk Risk assessment
option design communication

and evaluation

Risk evaluation
Based on IRGC, 2005



Risk Management options

Type EX ANTE RISK MANAGEMENT EX POST DISASTER MANAGEMENT
Risk assessment | Prevention Preparedness Risk sharing and Response Reconstruction and
financing rehabilitating
Effect Assessing risk Reduces risk Reduces risk in the Transfers risk (reduces | Responding to Rebuilding and
addressing onset of an event variability and longer an event rehabilitating post
underlying factors term consequences) event
Key
options

Vulnerability Land-use planning | Emergency Alternative risk Clean-up, Revitalization for
assessment and building response transfer temporary affected sectors
(population and codes repairs and (tourism,
assets exposed) restoration of agriculture, exports
services etc.)
Risk assessment Economic Networks of National and local Damage Macroeconomic and
as a function of incentives for emergency reserve funds assessments budget
hazard, proactive risk responders management
exposure and management (local/national) (stabilization,
vulnerability protection of social
expenditures)
Mainstreaming Education, Shelter facilities Calamity Funds Mobilization of Incorporation of
risk into training and and evacuation (national or local recovery disaster mitigation
development awareness raising plans level) resources components in
planning about risks and (public/ reconstruction

prevention

multilateral/ins
urance)

activities

)

=

=




Policy Arenas
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Climate action
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risk of loss and damage

Reduce risk of loss and ] [ Reduce, retain or transfer ]
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Address loss and damage
occurred
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Mitigation

Adaptation

L&D

Paris Agreement

sDGs

ﬂ Sendai

Climate Change Adaptation (CCA)
Development
Disaster Risk Reduction (DRR)

Curative Measures
Transformative Measures
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Climate Risk Management

Comprehensive Risk Management

Van Homberg and McQuistan, 2019



Risk Policy Challenges



Challenge 1.:
How to motivate risk management invesment?

Disaster-related financing 1991-2010 Kellet and Caravani, 2013
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Challenge 2: How to support acting on climate
risks now, adapting over time and learning?

Current (now) i Near future (2020s)

Existing climate
variability and extremes

Existing adaptation deficit

Emerging early trends &
changes in variability

Exacerbation of existing
risks, new risks emerge

Potentially major new risks,
but high uncertainty

Current to Future Climate Risks

Policy time-scales

Longer-term
' (e.g. to 2020s)

Next few years
(e.g. towards 2050)

(G N !
3. Early action for ‘_—"_‘> Review and :> Major new
long-term change . update ; responses
\_ J ; i
oo ! i
£ (- ) i ;
o 2. Mainstreaming I:l—'> i
f climate change : ;
c ~ J ; :
= ! i
- ( S, : i
S 1. Address i '
% adaptation deficit ;
-]
= _ J
3.
2. Source Watkiss et al 2012
1. Act now, Act iteratively as risks evolve




Challenge 3: How to deal with (locally) dangerous
climate change-related risks beyond adaptation?
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Challenge 1: How to further motivate
Investment into risk management ?
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Decision-support tools

O p portunities

Challenges

Expert-focused tools for option selection

Typical Application

Multiple
Dividends

Cost-Benefit | Rigorous Need to monetize | Well-specified hard- Yes, but most
analysis framework based | all benefits, resilience projects suitable for
(CBA) on comparing difficulty in with economic hard resilience

costs with representing benefits (e.g., flood assessment

benefits intangible risk prevention)

impacts, such as
value of life

Cost- Ambition level Ambition level Well-specified Dafficult, CEA
effectiveness | fixed, and only needs to be fixed interventions with requires well
Analysis costs tobe and agreed upon important intangible specified single
(CEA compared. impacts, which objective

Intangible should not be

benefits, exceeded (loss of life,

particularly loss etc.

of life, do not

need to be

monetized
Robust Addresses Technical and Projects with large In principle,
approaches uncertainty and computing skills uncertainties and yes, in practice
(RDMA) robustness required long timeframes difficult, as

(context of climate
change where flood
return periods may
become more
uncertain,

requires well-
specified
objective
definition and
quantitative
data

P articipatory tools for informing

monitoring and evaluation

terative risk management decisions assessm

ent, selection and

Mult1 Consideration of Subjective Multiple and systemic Yes, strongly
Criteria multiple judgments interventions participative
Analysis objectives and required, which involving plural
MCA) plural values hinder values (e.g. investing
replication in infrastructure and
education)
Adaptation Scenario-based Considerable Portfolios Yes, can alsobe
pathways decision-making investment into supported by
at decision points scenarios and decision tools
depending on stakeholder with
future system interaction quantitative
changes outcomes
Capacity & Measure and Cannot be linked Community-level Yes

resilience monitor capacity to individual resilience assessment
assessment change over intervention
(VCA, time, aligns with assessment, but
FRMC) community- program-level
based decision activities
process

Mechler and
Hochrainer-
Stigler, 2019



Inventory on CBA assessments of investments
In flood protection

-110 observations
- 32 studies

- 17 countries

- 1991-2015

©,

# of obs.

ECONADAPT

The Economics of Adaptation

| -
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Results — Benefit-to-Cost Ratios
BCRs can be high

12

" Mean BCR = 5.9

10

= Median BCR = 3.0 (N=84)

Observations
»

0 0.5 1 1.5 2 2.5 3 35 4 45 5

7 75 8 8.5 9

N |

5.5 6 6.5

Benefit-to-Cost Ratio

ECONADAPT

9.5 10

The Economics of Adaptation



Case studies on decision-making

- Austria
%‘j/j - Czech Republic
- Netherlands
‘ - United Kingdom

IIIII
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DRM investment - lessons

« Complexity of decision-making on flood risk in light of climate change at
national, regional and local levels depending on the specific context and
decision-making level.

— Some countries are actively factoring-in the effects of future climate
change into flood risk management strategies ((NL and UK)

— Others, focus strongly on addressing existing risks of extremes (AT, C2)

« Sophistication and implementation of methodological approaches varies
largely

— from simple updates of protection design standards based on one ‘most-
likely’ scenario of future (climate) changes,

— to complex applications of pathways analysis and iterative risk
management

ECONADAPT

& ] VU
!m’A I u The Economics of Adaptation



Findings

« Making an economic case for DRM remains
Important

— Economic efficiency
— Incentives for reducing risk
* Other considerations ranking high as well:
— Acceptabillity
— Equity
— Flexibility

ECONADAPT

= " M
& I VU s, Funded by

||||| The Economics Of Adaptation the European t'11i()11



Beyond Cost-Benefit Analysis
Considering risk and multiple attributes

IPCC, 2014: Chambwera et al., 2014

Economic thinking on adaptation has evolved from a
focus on cost benefit analysis and identification of “best
economic” adaptations to the development of multi-
metric evaluations including the risk and uncertainty
dimensions in order to provide support to decision
makers (high confidence).

-
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lterative risk management

Reaszsessment if
needed

1.BAnalyse vulnerabilitiesHR[l
opportunitiesBunder
different®cenarios

6.@Monitor

actions

5.@mplementthelan

Developmentifh
Adaptive®lans

2.AdentifyBmeasureszndz

optionsEndEssesshl

efficacy

Reassessmentfll

needed

3.Mevelopidaptation?
pathwaysBand@Emap

|

/

-
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~
4 MesigndfEdaptivel |
plan,@efineRriggers -—
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Source: Deltafact



lterative use of decision-support tools

Deliberate Analytical Process

Externally-driven Identify ( )
- e CBA (appraisa
Actions . CEA
* RDMA

Analyze &
Assess

Challenges Learning Process
Internally-driven

Select
Options

Adaptation
Pathways
- MCA

* Resilience capacity
measurement

Monitor
and
Evaluate

Implement
Options

CBA (evaluation)

Mechler and Hochrainer-Stigler, 2019
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Challenge 2: How to support acting on
climate risks now, adapting over time
and learning?



Public insurance and EU solidarity Fund

Flood Re scheme brings affordable
insurance to homes in high-risk areas

New scheme expected to make insurance cover more affordable for

W
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Risk-based planning in the public sector

[EEInckEilie

S) ;
influenza
4l :
Widespread
electricity
failure
Severe
Effusive volcanic space weather
Major transport eruption
accidents . Low temperatures
Emerging and heavy snow

infectious

Adiceaces

Major industrial
accidents
Poor air quality

Overall relative impact score
W

events
EUEle cleereenr Anumal Explosive yolcanlc
> diseases eruption
5
. Disruptive
industrial action
Between Between Between Between Greater than
1 in 20,000 and 1 in 2,000 and 1 in 200 and 1 in 20 and 1in 2
1 in 2,000 1 in 200 1 in 20 1in2

Relative likelihood of occurring in the next five years

UK’s risk matrix for 2015. Source: UK Cabinet Office, 2015



Austria case: Budgetary implications of
flooding

900
800
700 -
600 -
500
400

300
200
100
0 - T T T T T T T T T T T T

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Increase by FAG 2008
¥ Increase by HWG 2002/2005

M Estimate (incl. Interest yields and hail insurance repayments)

D

n
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Schinko et al., 2016



Operationalizing climate risk management
applied to Austria public risk management policy

Monitoring

- Risk prevention Climate risk Mew normal - new

- Risk financing Implementation hazard & socio-

Building blocks Climate risk modeling:
- Risk budgeting analysis economic thresholds

(3)

Evaluation

Fiscal stress
vesting according
to risk layers

Schinko et al., 2016




Stochastic debt evaluation in light of
climate change scenarios

Baseline GDP and Demographic Trajectories

Based on SSP1, SSP2,SSP3,S5P4,S5P5
(Cobb-Douglas Function of Age/Education Dsaggregated Labor)

IV Other Baseline Ma amic Projections

u ]
4 4 N N

- . Macro outcomes:
Baseline GDP. Other baseline Stochastic e.. debt
and demographic Macro shocks of macro accumulation
(Itlfjse’:tgggs) projections and plit;?ate due to climate
S variables

X PN PN -

+ 1, 141, e
-+ ald,_, i
+ G¢ 1+ geeey

. 1
d, =a d”l

|_|,_I
Contingent Liability due to climate extremes

I Mochizuki, 2015
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Risk layering concept

Low frequency /
high impact

Financial risk threShpld = o e e o o o o o o o o o o= o - o - o —

Return period

High frequency /
I low impact Mechler et al., 2014
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Effective portfolios of risk management
options

Integrating adaptation and DRM approaches for a changing
climate

Risks Acceptance
Threshold

Reduce Risks Manage Residual Risks and Uncertainties

Reduce Reduce Hazards Pool, Transfer, and
Vulnerability and Exposure Share Risks

Prepare and Increase Capacity to
Respond Effectively Cope with “Surprises”

* Poverty reduction * Mainstream risk * Mutual and reserve
management into funds
= Health improvements development processes

* Access to services and + Building codes and
productive assets retrofitting + Social networks and
enhanced social capital

+ Early warning and + Flexibility in
communication decisionmaking

+ Financial insurance * Evacuation plan + Adaptive learning and

. management
+ Humanitarian: relief

supplies * Improved knowledge

* Defensive infrastructure and skills

* Livelihood diversification and environmental s Alternative forms of
buffers risk transfer

= Post-disaster livelihood

support and recovery * Systems transformation
over time

* Access to
decisionmaking * Land use planning
increased
& Catchmentand other

= Community security ecosystem management
improved

* |[ncentive mechanisms
forindividu al actions to
redu ce exposure

Effective risk management portfolios involve sound risks analysis, risk
reduction, risk financing and governance

Source: Lal et al., 2012
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Stress testing public finance
CATSIM model

Vulnerability

Hazard Elements at Risk Physical Sensitivity

Floods, earthquakes, etc. Capital stock, population Susceptibility to
physical damage

=

| e s | Step 2
R|Sk assessment Economic Model: Fiscal and

| Economic Resilience

| Potential asset losses

\/

Step 3

N\
Risk policy

Risk

JE—
Adaptation

Development of risk

management strategies

Fiscal and Economic
Vulnerability

Risk evaluation
I

Mainstream Risk into
Development Planning

U

Step 4

Indirect Risk

Fiscal and macroeconomic

W

=
=

Mechler, Hochrainer, Linnerooth-Bayer, Pflug, 2006



Modelling risk and risk management

Risk assessment

Risk evaluation

@

-

CATSIM model

. . .
/2 Direct Risk: Fiscal resilience:
" 7 Asset loss distribution Ex post and ex ante financing
P Budget diversion
/ 1% LoweICONMEICE el i
/ - - - - IppEICONE e el TﬂXﬂthll
. £ : TR Central Banl credit
P : Foreign reserves
= 7 Domestic bonds and credit
y R Multilateral borrowing
Logs#s I pers RtoTcapitl: Tk

International borrowing
Aud
Rigk financing instruments

Risk policy

Fiscal
~ -
S~ o vulnerability
~ .
- o (Fiscal Gap)
o

Mechler, Hochrainer, Linnerooth-Bayer, Pflug, 2006




lterative Climate Risk Management
Today’s and future risk management portfolios

40
35
1)
= 30 How much to ?
% 25 * Prevent
o
= * Insure
w20 * Absorb
=
7] 15 Absorption
O
$ 10 Insurance
o
—
5 RiSk.
prevention
2015 2030 2050
m100 m250 =500 m1000

W

=
=

Schinko et al., 2016



EU wide
Fiscal Risk Scorecard

Underlying Fiscal Pressure Variability Climate Change Extreme
foumny pebn/es Stindstor REMECIL g T st = Retveto  Rolotweto  fumdfadgetitem  lossen
interest rate public public public
Belgium ® ® ® ® @ @ o o ® o @
Bulgaria ® ® ® ® O @ ® O © ®
Czech Republic . . . . . . . . . .
Denmark ® ® L ® ®
Germany ® ® ® ® ® o ® ® @ ®
Estonia ® ® ® o ® ® ® o @
Ireland @ ® ® L ® @ @ ® ® L
Greece o L ® @ @
Spain o ® e ® ® o ® @ ® @ @
France ® o ® ® o o L
Croatia ® ® ® @ ® ® ® ® ® @
Italy ® ® - ® ®

Cyprus ® ® ® ® ® ® ® ® ® ® @
@ L L @ @ @ ® @

Latvia

Mochizuki et al., 2017
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Challenge 3: How to deal with (locally) dangerous
climate change-related risks beyond adaptation?

IIIII
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Risks in the IPCC SR15
The Reasons for Concern

Five Reasons For Concern (RFCs) illustrate the impacts and risks of
different levels of global warming for people, economies and ecosystems
across sectors and regions.

Impacts and risks associated with the Reasons for Concern (RFCs)

Purple indicates very high
risks of severe impacts/risks
and the presence of
significant irreversibility or
the persistence of
climate-related hazards,

1‘“ ] combined with limited
5o very it ability to adapt due to the
50 ‘ " nature of the hazard or
g H H E M ; i i
8& o b High impacts/risks.
g |H ‘ b - - Red indicates severe and
o M 1 | ! 1|M 1 1 . . u
k: g 10 b b b [ ] widespread impacts/risks.
a5 P ' | | [ UM s o0is | O Moderate Yellow indicates that
:‘: [H ‘ |"”1' ‘ ‘ impacts/risks are detectable
= 2 |H and attributable to climate
E= Undetectable
E® o o2 § change with at least medium
RFC1 RFC2 RFC3 RFCa RFCS Level of additional confidence.
Uniqueand  Extreme  Distribution Global Large scale E‘Eﬁg:':f White indicates that no
threatened weather ofimpacts  aggregate singular Ee impacts are detectable and
systems events impacts events attributable to climate
change.
®
Chapter 3: Hoegh-Guldberg et al., 2018 | I D C C @) &
INTERGOVERNMENTAL PANEL on ClimaTe chanee wMo UNEP



Adaptatlon at 1.5° Cvs. 2C°

‘ B6. Most adaptation needs are lower for global warming of 1.5°C
compared to 2°C (high confidence). There are a wide range of

| adaptation options that can reduce the risks of climate change (high

confidence).

« There are limits to adaptation and adaptive capacity for some
human and natural systems at global warming of 1.5°C, with
associated losses (medium confidence).

« become more pronounced at higher levels of warming and vary
by sector, with site-specific implications for vulnerable regions,
ecosystems, and human health (medium confidence).

« A3. Future climate-related risks would be reduced by upscaling
and acceleration of far-reaching, multi-level and cross-sectoral
climate mitigation and by both incremental and transformational
adaptation (high confidence).

IDCC

INTERGOVERNMENTAL PANEL on ClimaTe chanee wno UNEP
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Risk, Adaptation, Limits

T‘

o

System : : Scope for
Adaptation options
(RFC¥) P P adaptation
Coral reefs (1) Tropics 70-90% loss 99% loss Artificial reefs, water \./er.y Hard [natural]
clean-up limited
0, 1 o)
Terrestrial 6% of insects, 8% of plants 18% of insects, 16% Water a‘nd
and 4% of vertebrates lose vegetation
and wetland of plants and 8% of .
Global over 50% of the management, Limited Hard [natural]
ecosystems . . . vertebrates .
(1) climatically determined increased
geographic range connectivity
A I
+ 350 million people nnuatoccurrence . Soft and hard
of heat-waves . . Medium,
Human Global, exposed to deadly . Hydration, cooling . (e.g. for outdoor
. . . similar to deadly low in
health (2,3,4)  part. tropics heatwaves in megacities . zones, green roofs . work)
by 2050 2015 heat-waves in tropics technological
Y India and Pakistan [technological]
31-69 million people at
Coastal Glc.)bal, . ,rISk' Sea level rise and Coastal defences, Soft and hard
. Asia, SIDS in increased wave run up, - Low- .
livelihoods . . L 32-79 million people ecosystem-based . [technological,
. Pacificand  increased aridity and . . medium . .
and islands . at risk adaptation, reef socio-economic]
Caribbean decreased freshwater .
(2,3) - . restoration
availability leaving several
atoll islands uninhabitable

=

Mechler et al., unpublished

Synthesis from IPCC SR15 2018 (ch.3,4, 5)

IDCC

INTERGOVERNMENTAL PANEL on ClimaTe chanee
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For soft limits:
Incremental and Transformational adaptation

FAQ4.3: Adaptation in a warming world
Adapting to further warming requires action at national & sub-national levels and can mean different things to different people
in different contexts

g
&
ADAPTATION TRANSFORMATIONAL ADAPTATION
Responding to and preparing for Deep, systemic change that requires
the impacts of climate change reconfiguration of social and ecological systems
Improved infrastructure, Alterg;a g\fptzifntgﬁf
7 '// ; i.e. efficient irrigation ’
T \fv)iltst:edr?osutoh(tjea' Change of farming type
9 i.e. from crop to livestock -
i Flood protection New city planning to W £ A7
. and safeguarding of safeguard people = : VS
fresh water supply and infrastructure sSIS Zg g >
| p J\V‘
IPCC, 2018 o
IDCC & @
| P @) )
INTERGOVERNMENTAL PANEL on ClimaTe chanee wMo UNEP



Status observed and projected global
warming

! Current
Policies
e &P:‘ieg::s Optimistic
; Policies
+3°C __t29°C +2.9°C
N u Climate
wc|= Action
Tracker
:122 1.5°C PARIS AGREEMENT GOAL CAT warm | N g
O e projections
e Global temperature
o increase by 2100

PRE-INDUSTRIAL AVERAGE
September 2019 Update

Global mean
temperature
increase
by 2100

Climate Action Tracker, October 2019



IPCC Working Group Il, 2014
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| Outlined symbols = Minor contrbution of cimate change
| Filled symbols = Major contribution of dimate change
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The Loss & Damage Policy debate
Policy response for risks beyond adaptation

.

AOSIS in 1991 proposed establishment of gm;hihe
a compensation scheme for the most vulnerable Phiiippin

small island and low-lying coastal states

Warsaw Loss and Damage mechanism
institutionalised in 2013

L&D with stand-alone article in Paris agreement HONOUR

HAIYAN,

2015 e §
3'd pillar of deliberations under the UNFCCC in
addition to mitigation and adaptation
Contested terrain
» ‘Southern countries’ at risk (such as AOSIS)

demand compensation, reject risk
management as involves national responsibility

« OECD negotiators willing to support risk
management, part. insurance, but liability and
compensation considered red lines

|

I 41



Perspectives on Loss and Damage

L&D is a debate about how to
address harm done to vulnerable
countries: “Existential”

L&D refers to climate-related impacts beyond the
limits of adaptation: “Limits to Adaptation”

L&D is an additional mechanism to address risk from climate
change, alongside adaptation, disaster risk reduction and
humanitarianwork: “Risk Management”

All climate changeimpacts are potential L&D, and these can be dealt
with through mitigation and adaptation: “Adaptation and Mitigation”

&

>

Legal liability
_ for attributed
impacts

International support for
transformational risk

_ management and
payments for
irreversible impacts

Boyd, James and Jones, 2016



A risk perspective: avoided, unavoided,
unavoidable

Avoided Unavoided Unavoidable
Avoidable damage avoided Avoidable damage and loss Unavoidable damage
not avoided and loss Source: Verheyen, 2008
- Damage prevented through - Where the avoidance of further | 2 Damage that could not be
mitigation andior adaptation measures. | 4amage was possible through avoided through mitigation
adeqguate mitigation andfor andlor adaptation measures;
adaptation, but where adaptation e_g., coral bleaching, sea level
measures were not implemented rise, damage due fo extreme
due to financial or technical events where no adaptation
constraints. efforts would have helped
prevent the physical damage.

Dealing with unavoided risks today AND avoiding future risks
and preventing unavoidable risks?

How different —or the same- as adaptation and disaster risk management?
What is the risk and options space?

é

ITASA



Key risks approach: comprehensive risk
and risk management potential

Level of risk & potential for adaptation

Climate-related drivers of impacts

Potential for additional adaptation

il

| toreduce sk ! w\ @ A
/7777774 l l e i o o
Risk level with Risk level with Warming Exireme Dm’r:]dq Extreme Damaging Sea Ocean Sea surface
high adaptation  current adaptation fend | femperature e precitation ~ cyclone lvel  addification  temperature
Very ) Very
low Medium high
SIDS o
Rising global \)éa-\ Present -/A
mean sea level Near term —/ 7/
in the 21st (2030-2040) 4
century with .
high-water-level ACAAL Long term 2°C /7
AAN (2080—2100)
4°C //
/ v
Unavoidable Avoided Unavoided



Coral reefs: Impact on biodoversity, fisheries,
coastal protection

Climatic
drivers

Risk & potential for

Timeframe adaptation

Very Very

low Medium hlgh_
i Present _’/A
Near-term
D055 5Ty [ —
'hf'-mif-?‘l' Lona-term %€ —/’

Adaptation limit

IIIII



Methodological elements for a risk
approach to Loss and Damage

* Principled approach to the L&D debate

o Integrate evidence from attribution studies and work towards
compensatory justice - curative options

o Supporting climate risk management via distributional justice—>
transformational options

o Signaling urgency of 1.5°/2° C ambition
« Building blocks for policy proposal on Loss&Damage

1. Comprehensive risk analytics
2. Risk evaluation: risk preference and tolerance

3. Justice principles

Mechler&Schinko, 2016
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1. Understanding climate change and disaster risk

Images:

IPCC, 2014 FEES_-

W
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Hazard

Intensities, duration and frequencies of
some hazards changing (IPCC 2012&14)
Extreme event attribution in early stages
(James et al., 2014; Trenberth et al., 2015)

Exposure
Dominating factor - currently
(IPCC, 2012&14)

Vulnerability
Key driver, knowledge gaps, significant
adaptation deficit (IPCC, 2012)

© )

Y
Risk
Climate risk attribution very complex
(only Schaller et al., 2016)



Future risk: IPCC Working Il regional
climate risk analysis

Representative key risks for each region for

Payucsl Spitem Balagical Systom Harman & Nenaged Sptum

Gladery 2
Rrers, by, Coastal ewasin Torrewrid Wete food
*mb' ‘:M“"U ‘J:m”"""‘ *Wn ﬂ”‘" .‘m “omnu “mm
FRRSY . 71 T Povo IR—
Very Vary
o " hgh
o [3030-204%) //,/I
.
GUE-2100) o i
— Pov

Sigaricant change

n campaos pion
wrd dmdwx'mlm

IPCC, 2014



T‘

o

=

Frequency of adverse impact

2. Risk evaluation

Intolerable risks

Very frequent

Tolerable risks

k.
o
.
L
.
.
.
.
0
"
"
»
.
¥
.
.
.
| ]
.
1
ks
2
'l
"
]
"
.

Acceptable risks

Negligible Catastrophic
B Intensity of adverse impact 4

Acceptable, tolerable and intolerable risks
Dow et al. 2013b after Klinke and Renn 2002; Renn and Klinke 2013)



Risk evaluation

* Understanding risk preference
— Acceptable: no further action necessary
— Tolerable: further action keeping resources in mind
— Intolerable:transformational responses required

« Two basic approaches:

— semi-quantitative surveys or focus group-based
assessments, which gauge risk tolerance from
reported risk perceptions and risk responses;

— risk-based modelling formalising risk-based decision-
making building on modelled risk perceptions, e.g. to
understand government actors risk tolerance for
dealing with climate-related risks

IIIII
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3. Climate Justice

|dentifying roles and responsibilities for dealing with risks involves attention
to climate justice principles

Compensatory justice
— Polluter-pays principle,
— due to the unequal distribution of historical and current emissions, as
well as potential irreversible loss,

— attributing impacts to anthropogenic climate change and identifying
harm-doing.

Distributive justice

— Burden sharing necessary as many vulnerable countries in need of
international support for tackling today's adaptation deficits

— Does not require climate attribution of past, present and future risks for
generating international support, such as provided via the Global
Facility for Disaster Risk Reduction (GFDRR).



Proposal for Loss and Damage
Transformational and curative measures

_———

-+ Damage prevented through

mitigation andfor adaptation measures.

= Where the avoidance of further

damage was possible through
adeqguate mitigation andfor
adaptation, but where adaptation
measures were not implemented
due to financial or technical
constraints.

Avoided Unavoided Unavoidable
Avoidable damage avoided Avoidable damage and loss Unavoidable damage
not avoided and loss

=+ Damage that could not be
avoided through mitigation
andlor adaptation measures;
e_g., coral bleaching, sea level
rise, damage due fo extreme
events where no adaptation
efforts would have helped
prevent the physical damage.

4

Transformational measures
Avoiding risks ex-ante through transformative risk
management (building on DRR and CCCA)

Curative measures

Deal th
unavo?(?aIB% \fvnl1pacts
ex-post

Source: Verheyen, 2008

Mechler and Schinko, 2016



Application 1:
Model-based stress testing & Risk acceptance thresholds

No data
Y,

Return period (years) leading
to resource gap

DaRaN ,\QQ ,\v_)Q ‘290 ,?/60 6@0

Calculating country-level stress from climate
variability
& ochrainer-Stiegler et al., 2014
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Risk assessment

Risk evaluation

)

-

Modelling risk and risk
CATSIM model

' H HH .
/2 Direct Risk: Fiscal resnlencg .
" 7 Asset loss distribution Ex post and ex ante financing
P Budget diversion
/ 1% LoweTCOIME NCE BTl 1
/ - - - - IppEICONE e el TﬂXﬂthll
. £ : TR Central Banl credit
P : Foreign reserves
= 7 Domestic bonds and credit
7 R Multilateral borrowing
/ Logs#s I pers RtoTcapitl: Tk 5 j
International borrowing
Aud
. . Rigk financing instruments
Risk policy
~ - Flscaln
S~ o vulnerability
~ .
- o (Fiscal Gap)
o

Mechler, Hochrainer, Linnerooth-Bayer, Pflug, 2006




Country-level disaster risk GVR

Global Assessment Report
on Disaster Risk Reduction

2015

X <
Multi-Hazard o 1:;‘_6244
Average Annual Loss (AAL) B 245-420
[million US$] B 421-927
Earthquake, flood, cyclone wind, B 928-3.300
storm surge and tsunami B >3 306

Global disaster risk today
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Disaster risk stress testing for 100 [e)\-4=;
year events o Dtk et

2015

» Compensating all countries for
loss and damage beyond their
coping capacity

» ~USD 10 billion annually

* Increasing over time

« Signal for mitigation challenge

o 147-244
Size of gap for : ﬁ;ﬁ:;ﬁ?
1-in-100-yearevent o °0 2% 00
. . ’
[2005 million US$] BN >3,300

8 No 100-year event gap

22 Countries with less than 5 records of monetary
losses and therefore higher levels of uncertainty

IIASA, 2015
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Climate risk layering
Example Bangladesh

Low frequency /
high impact
9 Very high
Loss and Damage' - risk layer
Government risk bearing High isk
and compensation il
3 [\
£ Insurance
a / ) most appropriate response .
E if risk reduction is not Medlum
2 cost-efficient rsk layer
2
Risk prevention
"/ LDLEIHILITHL I E3PVIRE
y \ Low risk
/ X ’ layer
/ A

High frequency /
low impact

Layering risk management

3su Buiqiosqy

juawadeuew jsu Fujoddnsg

ek ek
=] L

—
L

—
=2

Losses in billion USD (2005 constant)
Lt

—
, |

100 year i

Risk

Tesday

2020

Risk layers with climate change
(B1 scenario and no additional risk reduction)

2080

Based on Mechler and Bouwer, Climatic Change, 2015



Application 2:
Risk and Policy space for Loss and Damage
Small Island States

®
AYAAAS Authors | Members | Libraria

Home News Journals Topics Careers

Science Science Advances  Science Immunology ~ Science Robotics ~ Science Signaling  Science Translational Medicine

Identifying the
policy space for
climate loss and
damage

) X
The authors of this policy ', ',/ K7 30 \ ' .
forum:believe climate risk / 7 M

analysis must play a

fundamental role

Springer Medizin
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Small Is

" SMALL ISLANDS |

e g
g s

|
-

ands

Confidence in attribution
o climate change

Emmr@hg

[] indicaies
B cofidece mnge

e

w

=
=

PFIySIcal Systess Blalogical systems Kuman and managed systems
T3¢ 1 Glaciers, sow, ice, | sheEr— _
_* |* | arifor permrkut * llﬁi | Terrestral ecosysems | 8 ‘ ﬁ | e

D Regioral-scale
impacts
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|ﬂ’l |Fj'.-gr's,§asm., floods,
| J | madifn drought

(5]

E‘irll|c:f=f| Marine ecosystems
1
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Small Islands: sea level rise and high-water events

Climate-related drivers of Impacts Lewel of risk & potential for adaptation
3 Poiantial for add itional adapistion
:’ o~ ' 'H.I'Eﬂl'" ' o reciucE: reslc '
o o o @ W 7777777
Warmin Extreme Extreme Snow Damaging Sea Oicean Carbon dioxide ;E,J
trend ¢ temperaire predipliation Precpiiation ooer opdone lewa! acidification fertlization %% &ﬂﬁt%
The Interaction of rsing global mean sea lewel | = High ratlo of coastal area do land mass will make adaptation 2 significant bt Facium e
in the 21st cendury 'H't?l ?I-gh-mter-lewl finandal and respapre challenge for Elands. = r-;ﬂ
ewenits will threaten low-ying coostal areas | » Adaptation options Indude maintenance and restoration of coastal lndforms .‘@ Present _’:-"";"':i
COnitEnE] and ecosystems, Improved management of soils and freshwater sesources, and cﬁﬁ—tﬂm _:,-}.5
[79.4, Table 29-1-WGI ARG 13.5, Esbile 13,5 | 2PPopriste bullding codes and settiement pattems.
SERk
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IPCC, 2014



Methods

» Key risks as basis
 Literature review

* Reinterpretation of risk reviews to
Integrate risk tolerance
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Risk space
Very high

Intolerable

Tolerable

Acceptable

Very low

- W N N W OER BT N S W A aE T

2°C 4°C
Present Near term Longer term

(2030-40)  (2080-2100)

Mechler & Schinko, 2016



Options space

Risk space
Very high
Intolerable
_____ Transformational
Tolerable DRR&CCA
Acceptable
Very low
2°C 4°C
Present Near term Longer term
(2030-40)  (2080-2100)

——Transformative Loss & Damage (TLD)
mp- Curative Loss & Damage (CLD)

Climate Change Adaptation (CCA) &
Disaster Risk Reduction (DRR)

== Baseline Residual Risk (BRR)

W

=
=

. T =~ Implemented
i
1
1
1

- Feasible

Further potential for
risk management

Residual
risk

Mechler & Schinko, 2016



Risk space Options space

Very high

Intolerable TLD: Voluntary resettlement, alternative livelihoods

CLD: Involuntary migration and displacement

CCA: Maintenance and restoration of coastal landforms
and marine and terrestrial ecosystems, improved
management of soils and freshwater resources,

appropiate building codes and settlement patterns
Tolerable

DRR: Seawalls, early warning, insurance

CLD: Absorbing increasing costs of DRR
& CCA with rising risk

BRR: no further measures
beyond those already implemented

Very low
2°C 4°C
Present Near term Longer term
resent (2030-40)  (2080-2100)
——Transformative Loss & Damage (TLD) . I =~ T Implemented
1
mpp-- Curative Loss & Damage (CLD) ' ;
Climate Change Adaptation (CCA) & -1 Feasible
Disaster Risk Reduction (DRR) Residual  Further potential for
== Baseline Residual Risk (BRR) risk risk management

Mechler & Schinko, 2016
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Risk space Options space

Very high

Intolerable TLD: Voluntary resettlement, alternative livelihoods

CLD: Involuntary migration and displacement

CCA: Maintenance and restoration of coastal landforms
and marine and terrestrial ecosystems, improved
management of soils and freshwater resources,

appropiate building codes and settlement patterns
Tolerable

DRR: Seawalls, early warning, insurance

CLD: Absorbing increasing costs of DRR
& CCA with rising risk

BRR: no further measures
beyond those already implemented

Very low
2°C 4°C
Present Near term Longer term
resent (2030-40)  (2080-2100)
——Transformative Loss & Damage (TLD) . I =~ T Implemented
1
mpp-- Curative Loss & Damage (CLD) ' ;
Climate Change Adaptation (CCA) & -1 Feasible
Disaster Risk Reduction (DRR) Residual  Further potential for
== Baseline Residual Risk (BRR) risk risk management

Mechler & Schinko, 2016
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Risk space
Very high

Intolerable

Transformational

DRR&CCA

Tolerable

Very low
2°C 4°C
Present Near term Longer term
resent (2030-40)  (2080-2100)

— —Transformative Loss & Damage (TLD)
mpp-- Curative Loss & Damage (CLD)

Climate Change Adaptation (CCA) &
Disaster Risk Reduction (DRR)

== Baseline Residual Risk (BRR)

W

=
=

Options space

TLD: Voluntary resettlement, alternative livelihoods

CLD: Involuntary migration and displacement

CCA: Maintenance and restoration of coastal landforms
and marine and terrestrial ecosystems, improved
management of soils and freshwater resources,
appropiate building codes and settlement patterns

DRR: Seawalls, early warning, insurance

CLD: Absorbing increasing costs of DRR
& CCA with rising risk

BRR: no further measures
beyond those already implemented

i‘ == ':— Implemented
1

: i

1 1

I — ——Feasible

Further potential for
risk management

Mechler & Schinko Science, 2016



Application 3:
Household survey on risk perception and risk management

Kumarakudi, Veppancherry &

Chinnamedu

Thondiakkadu & Melathondiyakadu

options -Tamil Nadu, India

®:



Methods

 Household Survey
* Risk-risk comparison

« Categorization of risk responses according
to survey responses and risk levels



India Tamil Nadu
Household survey on risk perception and options

Very High & High Moderate Low & Very Low No Response

e e e e e e e [
Cyclonic Storms 21.54 32.31 26.15 20.00
Floods (Storm Surge) 8 12.31 13 20.00 23 35.38 21 32.31
Salinization 13 20.00 6 9.23 40 61.54 6 9.23
Health Problem 22 33.85 6 9.23 18 27.69 19 29.23
Price shock 29 44.62 9 13.85 9 13.85 18 27.69
Marriage 0 0.00 12 18.46 3 4.62 50 76.92
Others 0 0.00 1 1.54 5 7.69 59 90.77

Characteristics Options Category

Transformative: Negatve
Coping

Farmers keep land uncultivated

Salt tolerant high yielding varieties of paddy seeds Fundamental: Non-standard
Fertilizers (mixed with gypsum) actions for managing risks

*® Agricultural insurance
* Sea dyke/bund
Farm Level * Increasing height of field bunds
* Desalinization of land : I Acti ¢
. ncremental: Actions out o
* Desilted canal through DRR and CCA toolbox
® Created sand bund with urea bag filled with mud
* Constructed overhead water tank
* Building up of new pond
* Renovation of tank and reservoirs
* Availing both formal and informal loans to Fundamental: Non-standard
smoothen both income and consumption actions for managing risks
Household Level
. Incremental: Actions out of
* Repairthe damaged nets and boats DRR and CCA toolbox

* Public provision of insurance (agriculture and

| .
Public Sect cyclones) i i Incremental: Actions out of
ublic Sector * Compensation scheme (only cyclones and during DRR and CCA toolbox

rough season for loss of life, boat and net for
= GlZ&”ASA 201 8 fishermen
-y )

ITASA
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Risk perceptions

Risk levels

High

Moderate

low

Cydonic  Floods (Storm  Salinization Health Price shock Marriage
Storms Surge) Problem

o

=

Risk tolerance for Tamil Nadu as evaluated from household responses




Multiple risks to farming
households in Tamil Nadu

High

TranSfOI‘mationa| Farmers keep land uncultivated and seek alternative
livelihoods

Salt tolerant high yielding varieties of paddy seeds
Fertilizers (mixed with gypsum)

Building up of new pond,

Renovation of tank and reservoirs.

Moderate

RISK

Sea dyke/bund

Increasing height of field bunds

Desalinization of land

Desalted canal through MGNREGS for few distance.
Created sand bund with urea bag filled with mud.
Constructed overhead water tank

Low

Today
Risk and options space in Tamil Nadu as identified GIZ, IIASA, KPMG, 2018
from household responses (farm level)
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Final remarks

Climate risk methodological approch focusses on Adaptation
and Mitigation decisions in the context of Sustainable
Development in order to better

1. Understand today’s and future climate related risk from
climate change and climate variability

2. Construct risk as determined by socio-economic and
climatic risk drivers,

3. Truly support decisions on adaptation and risk
management

4. Understand limits of adaptation, impacts of in-action
and need for transformation
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