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Overview 

•  Background: Dealing with risks beyond 
adaptation 

•  Methodological Framework 
•  Applications 
•  Conclusions 



Policy response to the climate challenge  
Paris COP 21 
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Assessment Box SPM.1 Figure 1. 
 
  

2 degrees!  COP16 
 
 

“To avoid dangerous interference with the climate system”  
IPCC’s reasons for concern 

Current warming 

1.5 degrees! COP21 

IPCC, 2014 



Dangerous climate change-related risks already 
affecting vulnerable populations and systems 



Responsibility and justice? 



•  AOSIS in 1991 proposed establishment of  
a compensation scheme for the most vulnerable 
small island and low-lying coastal states 

•  Warsaw Loss and Damage mechanism 
institutionalised in 2013 

•  L&D with stand-alone article 8 in Paris 
agreement 2015 

•  3rd pillar of deliberations under the UNFCCC in 
addition to mitigation and adaptation 

•  Contested terrain 
•  ‘Southern countries’ at risk (such as AOSIS) 

demand compensation for past impacts, 
reject risk management as involves national 
responsibility 

•  OECD negotiators willing to support risk 
management for future risks, part. 
insurance, but liability and compensation 
considered red lines 

Policy responses for risks beyond adaptation 
The Loss & Damage Mechanism   
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Loss and Damage institutionalised 
Warsaw Mechanism and Paris Article 8 



L&D Executive Committee 
Action areas of 2 year workplan 

UNFCCC, 2016 



Perspectives on Loss and Damage 

Boyd, James and Jones, 2016 



Definitions and questions 

Source: Verheyen, 2008 
 

How different –or the same- as adaptation and disaster risk management? 
 

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

What is the risk and options space? 



Risk management as a boundary domain 
of analysis and action? 

Boyd et al., 2017 



Expert group on risk management 



Methodological approach for identifying 
the Loss and Damage space 

•  Building blocks for policy proposal on Loss&Damage 
1.  Comprehensive risk analytics (IPCC, 2014) 
2.  Risk evaluation: risk preference and tolerance  (Klinke and Renn, 

2002) 
3.  Justice principles (Wallimann-Helmer et al., 2015; 2017) 

•  Principled approach to the L&D debate  
o  Integrate evidence from attribution studies and work towards 

compensatory justice à curative options 
o  Supporting climate risk management via distributional justiceà 

transformational options 
o  Signaling urgency of 1.5o/2o C ambition 

     

Mechler&Schinko, 2016 
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1. Comprehensive risk analytics 



Climate-related risk 
 

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) 

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

C 
 



IPCC Risk language 
 

Unavoidable Avoided Unavoided 

SIDS 
Rising global 
mean sea level 
in the 21st 
century with 
high-water-level 

IPCC, 2014 



Future risk: IPCC Working II regional 
climate risk analysis 

IPCC, 2014 



2. Risk evaluation 

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



3. Climate Justice 

•  Identifying 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).  



Options space: Curative options 

•  Support increasing costs attributable to climate change 
(e.g., coastal defense) 

•  National-level L&D mechanisms/pools being set-up: 
Bangladesh, Philippines etc. 

•  Yet, many risks non-monetary and immaterial 
•  Displacement coordination facility: 

–  Legal protection by international law and finance for 
forced migration 

–  Nansen Initiative: state-led effort for tackling disaster-
induced cross-border displacement 

 



• Debate largely on insurance 
- Pooling and sharing risks to diversify risks integrated with a broader view 
towards comprehensive DRM and building resilience 
- Innovative instruments involving Public Private Partnerships 

•  Livelihood transformation (+up-side risk taking, .e.g. Eastern Africa)  
• Migration 
• Building resilience throughout while aligning with SDGs 

 

Options space: Transformative measures for 
risk management 



What are the risks we are talking about 
and what set of measures can be used? 

Source: Verheyen, 2008 
 

 
Transformative measures 

Avoiding risks ex-ante through 
transformative risk management 

(building on DRR and CCCA) 
  

Mechler and Schinko, 2016 

 
Curative measures  

Dealing with unavoided and unavoidable 
 impacts ex-post 

     



A broad climate risk analytical 
perspective 

Political	principles Capacity &	needs Liability &	rights

Policy &	Implementation Needs	&	liability-based
Climate Risk Management

Implementation horizon Short	to medium	term Medium	to long term

Notion	of justice Distributive	justice Compensatory justice

Temporal context Forward	looking Backward looking

Schinko, Mechler, Hochrainer-Stigler, forthcoming 



Transformative	
adjustment/risk	
management

Fundamental		
adjustment/risk	
management

Step 1:
Status quo-Assess the
information needs and
objectives of the overall

framework

Step 2:
Identify system of interest
(sector, region)-Conduct

hotspot and capacity 
analysis

Step 3:
Develop context specific 
methodology to assess 

impacts for the system of
interest

Step 4: 
Identify Risk-Conduct a

qualitative and quantitative
risk assessment

Step 5:
Evaluate risk tolerance and
limits-Conduct segregation

into avoided, unavoided and
unavoidable

Step 6:
Identify and assess feasible

options to avert, minimize and
address potential loss and

damage

Incremental	
adjustment/risk	
management

Curative  
options 

Process for operationalisation 
Risk management cycle 

 



Risk and Policy space for the Small 
Island States 



Case  1: SIDS 

Unavoidable Avoided Unavoided 

SIDS 
Rising global 
mean sea level 
in the 21st 
century with 
high-water-level 

IPCC, 2014 



Mechler & Schinko, 2016 



Mechler & Schinko, 2016 

Curative 

Transformative 

DRR&CCA 

Baseline risk 



Mechler & Schinko, 2016 

Curative 

Transformative 

DRR&CCA 

Baseline risk 



Mechler & Schinko, 2016 



Case 2: Local level risk and options space in 
Tamil Nadu (cyclones and salinization) 
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Mechler, Hochrainer, Linnerooth-Bayer, Pflug, 2006 

Case 3: Model-based analysis  
CATSIM model  

RISK Hazards 

Exposure 

Vulnerability 

Risk assessment 

Risk evaluation 

Risk policy 

 



Risk evaluation: risk layering 

Mechler et al., 2014 

Financial risk threshold 



Disaster risk can be reduced and it makes 
good financial sense. In fact, investing in 
disaster risk reduction is a precondition for 
developing sustainably in a changing climate. 

Making Development Sustainable

Reforming
governance

Moving from risk 
information to risk knowledge

Assessing the costs 
and benefits

Strengthening
accountability

Managing risks, rather than managing 
disasters, now has to become embedded in the 
very DNA of development, Prospective risk 
management, which seeks to avoid the 
accumulation of new risks; Corrective risk 
management, which seeks to reduce existing 
risks;  Compensatory risk management to 
support resilience  in the face of residual risk.

Annual global investment of US$6 billion in 
appropriate disaster risk management 
strategies would generate total benefits in 
terms of risk reduction of US$360 
billion. 

This is equivalent to an annual reduction 
of new and additional average annual 
loss by more than 20 per cent.

Can disaster risk be reduced?

Over the last 10 years, there has been significant progress 
in developing institutions, policies and legislation for disas-
ter risk reduction. 
Further, capacities for risk assessment and identification, 
disaster preparedness, response and early warning capaci-
ties and in reducing specific risk have been significantly 
strengthened.

Progress has been limited in most countries, however, in 
managing the underlying drivers of risk.

Governance Risk Assessment
Level of progress [1 to 5]

HFA Progress Review Cycle
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Average level of 
progress across the HFA

Many countries would not pass a stress test of their fiscal 
resilience to a 1-in-100-year loss event.

Countries as diverse as Algeria, Chile, Greece, Indonesia, 
Iran, Nicaragua, Pakistan and the Philippines would be 
severely challenged.
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Climate Change modifies disaster risk

In most cases, climate change will increase the risk of disas-
ter loss. In the Caribbean basin, climate change will contri-
bute an additional US$1.4 billion to the expected average 
annual losses from cyclone wind damage alone.

Estimated future losses from tropical cyclones compared
to capital stock, investment and social expenditure in SIDS

Countries will be affected in different ways: while for 
Greece, the potential of economic growth will be affected, 
the challenge facing middle income countries like the Phil-
ippines is one of social development.

Implications of disaster risk for development capacity
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Index

Index = composite index, ranging from 
1 (low implications) to 100 (severe implications)

Implications for Social Expenditure
Implications for Capital Stock and Gross Savings
Implications for Capital investment and 
Total Reserves

Implications for Development Capacity

Global multi-hazard average annual loss

<146
147-244
245-420
421-927
928-3,300
>3,300
No 100-year event gap
Countries with less than 5 records of monetary 
losses and therefore higher levels of uncertainty

Size of gap for 
1-in-100-year event
[2005 million US$]

Future losses represent a substantial
opportunity cost

Losses are expected to increase in the future, unless disas-
ter risk is managed more successfully.
Expected annual losses are now estimated at US$314 
billion in the built environment alone.

Global multi-hazard average annual loss

<146
147-244
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Multi-Hazard 
Average Annual Loss (AAL)
[million US$]  
Earthquake, flood, cyclone wind, 
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The disaster burden is real

The total direct cost of disasters is equivalent to that of 
major diseases. An average of 42 million human life years 
are lost in disasters each year, equivalent to the number of 
years lost to tuberculosis. This burden is shouldered by 
those with lower incomes: of all the life years lost, more 
than 80 per cent are lost in low and middle-income coun-
tries.
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Number of life years lost per 100,000 people

Income group

Life Years Lost

Damage due to extensive risk since 1990

A large amount of damage occurs in small disaster events; 
constantly eroding essential development assets.

This is a particular problem for low and middle income 
countries that already struggle to maintain and invest in 
new public infrastructure and services.
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Losses from Disasters remain high

Disasters continue to cause significant damage, both in 
terms of lives lost and assets destroyed. Mortality is con-
centrated in very intensive disasters; therefore, it is diffi-
cult to perceive trends over relatively short periods of time.
However, mortality from smaller-scale events continues to 
increase.

Extensive mortality, 1990-2013 (65 countries, 2 states)

Deaths

1990 1995 2000 2005 2010 2013
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at a Glance
•  How much are disasters costing us?

•  Is disaster risk going to increase in the future?

•  Have we made progress in reducing risk over 
the last years?

•  What continues to drive disaster risk?

•  Where do we go from here?

Managing disaster risk for sustainable 
development with: Is it possible?

Disaster risk can be reduced and it makes 
good financial sense. In fact, investing in 
disaster risk reduction is a precondition for 
developing sustainably in a changing climate. 

Making Development Sustainable

Reforming
governance

Moving from risk 
information to risk knowledge

Assessing the costs 
and benefits

Strengthening
accountability

Managing risks, rather than managing 
disasters, now has to become embedded in the 
very DNA of development, Prospective risk 
management, which seeks to avoid the 
accumulation of new risks; Corrective risk 
management, which seeks to reduce existing 
risks;  Compensatory risk management to 
support resilience  in the face of residual risk.

Annual global investment of US$6 billion in 
appropriate disaster risk management 
strategies would generate total benefits in 
terms of risk reduction of US$360 
billion. 

This is equivalent to an annual reduction 
of new and additional average annual 
loss by more than 20 per cent.

Can disaster risk be reduced?

Over the last 10 years, there has been significant progress 
in developing institutions, policies and legislation for disas-
ter risk reduction. 
Further, capacities for risk assessment and identification, 
disaster preparedness, response and early warning capaci-
ties and in reducing specific risk have been significantly 
strengthened.

Progress has been limited in most countries, however, in 
managing the underlying drivers of risk.
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Climate Change modifies disaster risk

In most cases, climate change will increase the risk of disas-
ter loss. In the Caribbean basin, climate change will contri-
bute an additional US$1.4 billion to the expected average 
annual losses from cyclone wind damage alone.

Estimated future losses from tropical cyclones compared
to capital stock, investment and social expenditure in SIDS

Countries will be affected in different ways: while for 
Greece, the potential of economic growth will be affected, 
the challenge facing middle income countries like the Phil-
ippines is one of social development.

Implications of disaster risk for development capacity
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Future losses represent a substantial
opportunity cost

Losses are expected to increase in the future, unless disas-
ter risk is managed more successfully.
Expected annual losses are now estimated at US$314 
billion in the built environment alone.
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The disaster burden is real

The total direct cost of disasters is equivalent to that of 
major diseases. An average of 42 million human life years 
are lost in disasters each year, equivalent to the number of 
years lost to tuberculosis. This burden is shouldered by 
those with lower incomes: of all the life years lost, more 
than 80 per cent are lost in low and middle-income coun-
tries.
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Damage due to extensive risk since 1990

A large amount of damage occurs in small disaster events; 
constantly eroding essential development assets.

This is a particular problem for low and middle income 
countries that already struggle to maintain and invest in 
new public infrastructure and services.
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Losses from Disasters remain high

Disasters continue to cause significant damage, both in 
terms of lives lost and assets destroyed. Mortality is con-
centrated in very intensive disasters; therefore, it is diffi-
cult to perceive trends over relatively short periods of time.
However, mortality from smaller-scale events continues to 
increase.

Extensive mortality, 1990-2013 (65 countries, 2 states)
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at a Glance
•  How much are disasters costing us?

•  Is disaster risk going to increase in the future?

•  Have we made progress in reducing risk over 
the last years?

•  What continues to drive disaster risk?

•  Where do we go from here?

Managing disaster risk for sustainable 
development with: Is it possible?

Global perspective 
Disaster risk 

GAR-Global Assessment Report, 2015 



Disaster risk can be reduced and it makes 
good financial sense. In fact, investing in 
disaster risk reduction is a precondition for 
developing sustainably in a changing climate. 

Making Development Sustainable

Reforming
governance

Moving from risk 
information to risk knowledge

Assessing the costs 
and benefits

Strengthening
accountability

Managing risks, rather than managing 
disasters, now has to become embedded in the 
very DNA of development, Prospective risk 
management, which seeks to avoid the 
accumulation of new risks; Corrective risk 
management, which seeks to reduce existing 
risks;  Compensatory risk management to 
support resilience  in the face of residual risk.

Annual global investment of US$6 billion in 
appropriate disaster risk management 
strategies would generate total benefits in 
terms of risk reduction of US$360 
billion. 

This is equivalent to an annual reduction 
of new and additional average annual 
loss by more than 20 per cent.

Can disaster risk be reduced?

Over the last 10 years, there has been significant progress 
in developing institutions, policies and legislation for disas-
ter risk reduction. 
Further, capacities for risk assessment and identification, 
disaster preparedness, response and early warning capaci-
ties and in reducing specific risk have been significantly 
strengthened.

Progress has been limited in most countries, however, in 
managing the underlying drivers of risk.
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severely challenged.
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Climate Change modifies disaster risk

In most cases, climate change will increase the risk of disas-
ter loss. In the Caribbean basin, climate change will contri-
bute an additional US$1.4 billion to the expected average 
annual losses from cyclone wind damage alone.

Estimated future losses from tropical cyclones compared
to capital stock, investment and social expenditure in SIDS

Countries will be affected in different ways: while for 
Greece, the potential of economic growth will be affected, 
the challenge facing middle income countries like the Phil-
ippines is one of social development.
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Future losses represent a substantial
opportunity cost

Losses are expected to increase in the future, unless disas-
ter risk is managed more successfully.
Expected annual losses are now estimated at US$314 
billion in the built environment alone.
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The disaster burden is real

The total direct cost of disasters is equivalent to that of 
major diseases. An average of 42 million human life years 
are lost in disasters each year, equivalent to the number of 
years lost to tuberculosis. This burden is shouldered by 
those with lower incomes: of all the life years lost, more 
than 80 per cent are lost in low and middle-income coun-
tries.
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Damage due to extensive risk since 1990

A large amount of damage occurs in small disaster events; 
constantly eroding essential development assets.

This is a particular problem for low and middle income 
countries that already struggle to maintain and invest in 
new public infrastructure and services.
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Losses from Disasters remain high

Disasters continue to cause significant damage, both in 
terms of lives lost and assets destroyed. Mortality is con-
centrated in very intensive disasters; therefore, it is diffi-
cult to perceive trends over relatively short periods of time.
However, mortality from smaller-scale events continues to 
increase.

Extensive mortality, 1990-2013 (65 countries, 2 states)
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at a Glance
•  How much are disasters costing us?

•  Is disaster risk going to increase in the future?

•  Have we made progress in reducing risk over 
the last years?

•  What continues to drive disaster risk?

•  Where do we go from here?

Managing disaster risk for sustainable 
development with: Is it possible?

Global perspective 
Fiscal tolerance 

Disaster risk can be reduced and it makes 
good financial sense. In fact, investing in 
disaster risk reduction is a precondition for 
developing sustainably in a changing climate. 

Making Development Sustainable

Reforming
governance

Moving from risk 
information to risk knowledge

Assessing the costs 
and benefits

Strengthening
accountability

Managing risks, rather than managing 
disasters, now has to become embedded in the 
very DNA of development, Prospective risk 
management, which seeks to avoid the 
accumulation of new risks; Corrective risk 
management, which seeks to reduce existing 
risks;  Compensatory risk management to 
support resilience  in the face of residual risk.

Annual global investment of US$6 billion in 
appropriate disaster risk management 
strategies would generate total benefits in 
terms of risk reduction of US$360 
billion. 

This is equivalent to an annual reduction 
of new and additional average annual 
loss by more than 20 per cent.

Can disaster risk be reduced?

Over the last 10 years, there has been significant progress 
in developing institutions, policies and legislation for disas-
ter risk reduction. 
Further, capacities for risk assessment and identification, 
disaster preparedness, response and early warning capaci-
ties and in reducing specific risk have been significantly 
strengthened.

Progress has been limited in most countries, however, in 
managing the underlying drivers of risk.

Governance Risk Assessment
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Many countries would not pass a stress test of their fiscal 
resilience to a 1-in-100-year loss event.

Countries as diverse as Algeria, Chile, Greece, Indonesia, 
Iran, Nicaragua, Pakistan and the Philippines would be 
severely challenged.

Not considering climate change
Considering climate change
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Climate Change modifies disaster risk

In most cases, climate change will increase the risk of disas-
ter loss. In the Caribbean basin, climate change will contri-
bute an additional US$1.4 billion to the expected average 
annual losses from cyclone wind damage alone.

Estimated future losses from tropical cyclones compared
to capital stock, investment and social expenditure in SIDS

Countries will be affected in different ways: while for 
Greece, the potential of economic growth will be affected, 
the challenge facing middle income countries like the Phil-
ippines is one of social development.

Implications of disaster risk for development capacity
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Future losses represent a substantial
opportunity cost

Losses are expected to increase in the future, unless disas-
ter risk is managed more successfully.
Expected annual losses are now estimated at US$314 
billion in the built environment alone.

Global multi-hazard average annual loss
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Multi-Hazard 
Average Annual Loss (AAL)
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The disaster burden is real

The total direct cost of disasters is equivalent to that of 
major diseases. An average of 42 million human life years 
are lost in disasters each year, equivalent to the number of 
years lost to tuberculosis. This burden is shouldered by 
those with lower incomes: of all the life years lost, more 
than 80 per cent are lost in low and middle-income coun-
tries.
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Damage due to extensive risk since 1990

A large amount of damage occurs in small disaster events; 
constantly eroding essential development assets.

This is a particular problem for low and middle income 
countries that already struggle to maintain and invest in 
new public infrastructure and services.
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Losses from Disasters remain high

Disasters continue to cause significant damage, both in 
terms of lives lost and assets destroyed. Mortality is con-
centrated in very intensive disasters; therefore, it is diffi-
cult to perceive trends over relatively short periods of time.
However, mortality from smaller-scale events continues to 
increase.

Extensive mortality, 1990-2013 (65 countries, 2 states)
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at a Glance
•  How much are disasters costing us?

•  Is disaster risk going to increase in the future?

•  Have we made progress in reducing risk over 
the last years?

•  What continues to drive disaster risk?

•  Where do we go from here?

Managing disaster risk for sustainable 
development with: Is it possible?

IIASA for GAR, 2015 
Hochrainer-Stigler et al., 2014 

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

 
•  Increasing over time 

•  Signal for mitigation challenge 

Stress testing for 1-in-100 year events 
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Epilogue: from symbolic to real action? 

•  Broad risk management (governance) approach as boundary device 

•  Aligning compensatory and distributive justice considerations for a step 
change beyond symbolic action 

•  L&D as link to SDG debate: Transformative risk management 

•  L&D to provide compensatory justice where attribution possible: curative 
component 

•  L&D as “Canary in the coal mine:” Avoid dangerous interference with the 
climate system 



Fiji this Monday 
Pre-COP 23 



Fiji last year  



Loss and Damage research network 



Upcoming book 

Fall 2017 Book #2:  
Mechler, Bouwer, Linnerooth-
Bayer, Schinko, Surminski 
"Loss	 and	 Damage	 from	
Climate	 Change.	 Concepts,	
Principles	 and	 Policy	 Op=ons.”	
Springer 
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Management to Operationalize the Loss and Damage Mechanism. Ecological 
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•  Mechler, R. and T. Schinko (2016). Identifying the policy space for climate loss and 
damage. Science 354 (6310), 290-292 
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Q&A	
If	you	have	any	ques=ons,	please	write	us	on	the	GoToWebinar	chat.	
For	=me	management	reasons,	we	don’t	assure	that	all	ques=ons	will	be	answered.	
	

	
Follow	our	next	webinar	on	«Disaster	Risk	Reduc=on»!	
All	details	will	be	published	on	the	ICCG	website:	www.iccgov.org	


