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RPV Mission 

To contribute to transforming 
the way societies manage 
risks to economic, ecological, 
and social systems while 
confronting the global trends 
that are amplifying these risks.  
 



5 thematic areas and key methods 
   
 
Risk analysis and modeling 
Risk analysis, extrem value statistics, copula 
 
 
Understanding disaster resilience 
Concepts, surveys, empirical investigation, shared learning 
tools 
 
Socioeconomics of risk management and climate adaptation 
Economics of risk and uncertainty 
 
 
Risk pooling and sharing: disaster safety nets 
Policy analysis, empirical investigation 
 
 
Governance in transition 
Participatory methods, stakeholder exercises 



1. Refocusing disaster management 

How to inform stronger investment in 
pre-disaster management? 

 
 

Linnerooth-Bayer et al 
2005 
 

•   Leverage tight budgets 
•   More secure safety net 
•   Link to risk reduction 



IIASA has been a leader in the development of probabilistic 
models of risk management 
 
The IIASA CATSIM model assesses the economic and 
developmental risks of extreme events and supports risk 
management strategies 
 
Bridges gaps between outcome driven risk modelling and policy-
oriented methodologies respecting plural values 
 
For Mexico, CATSIM provided a clear picture of the different 
layers of risks posed by earthquakes to the public finances and 
helped identify which risks could be transferred to the 
international market at an acceptable cost. 
 

Victor Cardenas, Ministry of Finance, Mexico 
 
 

 
 
 
 
 

CATSIM model  

CATSIM informing risk management  
strategies of Caribbean countries, 

Barbados 



cons of global high level risk sharing. These ideas are being taken
forward in the climate change deliberations. One proposal for
supporting vulnerable countries for coping with climate-related
events was put forward by the Munich Climate Insurance Initiative
(MCII) in the context of the UNFCCC negotiations, consisting of a
two pillared approach: risk prevention and risk financing, which
would act together to reduce the human and economic burdens on
developing countries. The pillars would be fully financed by a
climate adaptation fund (MCII, 2008). The MCII endorses the
growing consensus that this fund would be financed in accordance
with the Convention’s principles of common but differentiated
responsibilities and respective capabilities of countries (UNFCCC,
Art. 3), and that it be disbursed to those who suffer most from
climate change. Defining risk acceptance and shifting out
acceptance is very important for this line of thought and our
discussion. In the next section, we proceed to outline our
methodology, which is based on these concepts.

3. Methodology for determining fiscal resilience and
vulnerability to extreme events

According to an early theorem by Arrow and Lind (1970),
financial risks faced by the government can be absorbed without
major difficulty. A government may pool risks as it possesses a
large number of independent assets and infrastructure so that
aggregate risk is negligible, or spread risk over the population base,
so that per-capita risk to risk-averse households is negligible. In
theory, governments are not advised to incur the extra costs of
transferring their disaster risks if they carry a large portfolio of
independent assets and/or they can spread the losses of the
disaster over a large population.

However, this assumption has been challenged in the recent
past: The Arrow-Lind theorem may not apply to governments of
countries that have high natural hazard exposure, economic
activities clustered in a limited number of areas with key public
infrastructure exposed to natural hazards, as well as constraints on
tax revenue and domestic savings, shallow financial markets, and
high indebtedness with little access to external finance (Mechler,
2004) and therefore should be risk averse in cases of extremes
(Hochrainer and Pflug, 2009). The fact that a number of countries,
such as Mexico (Cardenas et al., 2007), Colombia (Hochrainer,
2006), the Caribbean states (World Bank, 2007) and even the USA
have begun to budget for extreme event risk, and that some
countries have taken out sovereign risk financing, shows the
practical implications of these challenges.

Governments are differentially vulnerable, and in the following
we provide an indication as to what extent a government is
exposed to disasters using a probabilistic (risk)-based framework.
To start, we define fiscal resilience as a country’s ability to access
domestic and external savings for any purpose–urgent or longer
term. Combining fiscal resilience with direct risk (probabilistic
losses) allows for calculating a nation’s fiscal vulnerability, which
we define as the lack of access of a government to domestic and
foreign savings for financing reconstruction investment and relief
post-disaster. The shortfall in financing is measured by the term
resource gap. The term resource (or financing) gap has been defined
in the economic growth literature as the difference between
required investments in an economy to achieve growth objectives
and the actual available resources. One main policy recommenda-
tion and purpose of planning, consequently has been to fill this gap
with foreign aid (Easterly, 1999). Here, this tradition is followed
and the resource gap is understood to be the lack of financial
resources to restore assets lost due to natural disasters and
continue with development as planned.

Repercussions of a resource gap on public finances can be
substantial. The inability of a government to repair infrastructure

in a timely manner and provide adequate support to low-income
households can result in adverse long-term socio-economic
impacts. As a case in point, Honduras experienced extreme
difficulties in repairing public infrastructure and assisting in the
recovery of the private sector following the devastating Hurricane
Mitch in 1998. Five years after Mitch made landfall, the GDP of
Honduras was 6% lower compared to counterfactual pre-disaster
projections (see Mechler, 2004). In Madagascar, only 13 percent of
recovery and reconstruction needs due to the 2008 Cyclone season
were met by the government, which resulted in a decline in
macroeconomic performance (GFDRR, 2008; see other country
studies in GFDRR, 2013b). When considering whether Honduras
and other highly exposed countries should protect themselves
against resource gaps and associated long-term negative con-
sequences, it is important to keep in mind that risk management
measures have associated opportunity costs, which means that
they can reduce GDP by diverting financial resources from other
public sector objectives, such as investments into social or
infrastructure projects.

In the following, we outline our methodology organized around
the so called CATSIM framework (Hochrainer, 2006; Mechler et al.,
2006) to calculate fiscal vulnerability, resource gaps, and finally
derive a global cost estimate for financially supporting the most
hazard-exposed countries. The methodology is also documented
elsewhere (Mechler, 2004; Hochrainer, 2006; Hochrainer and
Mechler, 2009, 2013; Mechler et al., 2013) but for the first time is
used on a global level in this work. Fig. 2 shows schematically how
CATSIM combines risk estimates with financial resilience to lead to
an estimate of financial vulnerability, risk and cost implications.

We focus on risk to assets, economic and fiscal vulnerability,
with fiscal vulnerability as a subset of financial and economic
vulnerability. Our methodology follows the following steps.

3.1. Assessment of public sector liabilities

We calculate direct risk (potential losses and their probabilities)
accruing to a national government’s liabilities on weather events,
focusing on storms, flooding, and drought. Our basic data set
consists of the economic losses of 3709 catastrophic events in 186
countries worldwide within the period of 1960–2012 (in 2005
prices). Loss data are based on the EMDAT database (CRED, 2013).
This publicly available dataset has some drawbacks in that higher
losses may be overestimated (for example, due to the fact that the
data are based on both initial estimates released promptly
following an event, while better and typically lower, but quite
delayed estimates only become available after a thorough
assessment has been carried out e.g. by insurance companies;

Fig. 2. Illustration for calculating financial vulnerability.
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CATSIM: simulating and risk stress testing 



Protecting the fiscal position 
Mexico 
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Simulated Future Earthquakes (100,000-year 
catalog) 

Source: AIR, 2006 



Exposure 

Total Replacement Cost of the  
Residential Building Inventory 

$850 Billion 

Source: AIR, 2006 



9 zones modeled with potential losses 
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Risks transferred 

Catastrophe bond 
•  Successfully placed in the market in 2006 
•  Index based: linked to physical trigger 
•  Total of 160 million USD protection 



CATSIM has been interactively used by 
officials in over 20 countries 

•  Caribbean Catastrophe 
Insurance Facility (CCRIF)  

•  Disaster risk management 
pool for the Indian Ocean 
Council Islands 

 





Overlap and integration of agendas 

! 31!

This! discussion! traced! the! development! of! fiscal! disaster! risk!management!
around!four!steps.!These!steps!and!activities!may!lead!to!three!dividends!as!
framed!in!the!project!overall!as!follows:!
!
(i) Understanding!fiscal!risk;!!
(ii) Protecting! public! finance! through! risk! financing! instruments! (1st!

dividend);!
(iii) Working! towards! comprehensively! managing! disaster! risk! including!

risk! reduction! and! risk! preparedness! as! they! affect! development! (2nd!
dividend);!

(iv) Pursuing! a! synergistic! strategy! of! managing! disaster! risks! and!
promoting!development!(3rd!dividend).!

!
As!we!have!shown,!all!steps!and!foci!are!seeing!some!activity:!steps!(i)!and!(ii)!
have! been! implemented! in! a! number! of! countries,! and! increasingly! (iii)! is!
being!tackled,!while!(iv)!will!need!more!attention!in!the!future!to!truly!create!
measureable!co8benefits!and!build!resilience!throughout.!There!is!increasing!
recognition! that! a! broad8based! perspective! is! necessary! to! incentivize! risk!
reduction,! avoid! risk! creation! and! generate! additional! co8benefits! that! go!
beyond!the!direct!and! indirect!gains! from!reducing!risk.! !Co8benefits!can!be!
achieved! by! better! integration! of! disaster! risk!management!with! fiscal! risk!
management,!public!debt!management!and!development!policy!and!planning!
as!suggested!in!figure!14.!
!

!
Figure!14!Suggested!integration!of!disaster!risk!management!with!fiscal!risk!
management,!public!debt!management!and!development!policy!and!planning.!!
Adapted!from!Holm8Nielsen,!2012!

!

Including disaster risk within an comprehensive 
risk management framework 

Public Debt 
Management 

Fiscal Risk 
Management 
(commodities, currency and 
others) 

Disaster Risk 
Management 

Disaster Risk 
Financing and 

Insurance 

Mul$%sectorial.
development.

planning.and.policy.
.



2. Managing climate extremes 
 
 
 
 

 
Key messages 
•  A changing climate leads to changes in extreme weather and climate events 
•  There is evidence that anthropogenic climate change have changed these 

extremes 
•  Hazard attribution possible, risk attribution difficult 

IPCC 2012/14 



Climate negotiations and climate extremes 

RPV played a key role in a climate risk pooling 
proposal that became part of the UNFCCC COP16 
negotiating text 
 
 

IIASA developed the concept  of a financial 
mechanism with 3 layers 
 
Layer 1 „reinsures“ extreme weather losses 
of the most vulnerable countries;  
 
Layer 2 supports novel insurance 
instruments, like index-based weather 
insurance and sovereign catastrophe 
bonds 
 
Layer 3 supports risk prevention for 
frequent and low impact climate events. 
  



Dealing with risks “beyond adaptation” 

•  2013 Establishment of the “Warsaw 
international mechanism for loss and 
damage:” 
to deal with and provide support for climate-
related damages after adaptation 

 
•  Contested terrain 

§  ‘Southern countries’ at risk (such as 
AOSIS countries) demand climate justice 

§  OECD negotiators willing to support good 
risk management, but liability and 
compensation considered red lines 

 
 



Positioning Loss & Damage in the 
climate justice debate 

 

Political(principles Capacity &)needs Liabilities &)rights

Policy &(Implementation Needs(&(rights6based
Climate Risk Management

Time(horizon Short)to medium)term Medium)to long term

Ethical approach Non:Consequentialism Consequentialism

Justice(principle Distributional)justice Compensatory justice

Capacity&needs Liability&rights 



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.
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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 = composite index, ranging from 
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Implications for Development Capacity

Global multi-hazard average annual loss

<146
147-244
245-420
421-927
928-3,300
>3,300
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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
245-420
421-927
928-3,300
>3,300

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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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)
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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.

10,000

20,000

30,000

40,000

50,000

LowLower middleUpper middleHigh

Number of life years lost per 100,000 people

Income group

Life Years Lost
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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?

Distributional justice 
needs based perspective 

Global disaster risk today 



Portfolios: Layering risk management 

Mechler et al., Nature Climate Change 2014 

Risk prevention 

Insurance 

Government risk bearing 
and compensation 

Loss and Damage? 



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.
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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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Extensive Intensive

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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1990 1995 2000 2005 2010 2013

1,000

2,000

3,000

4,000

5,000

6,000

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?

Distributional justice 
Capacity & Needs 

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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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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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.
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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., Global Environmental Change, 2014 

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

•   ~ USD 10 billion annually 

•  Increasing over time 

•  Signal for mitigation 
challenge 



Climate risk layering 
Example Bangladesh 
 

 

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

Risk prevention 

Insurance 

Government risk bearing 
and compensation 

Loss and Damage? 

Based on Mechler and Bouwer, Climatic Change 2015 



IIASA and Loss & Damage Network 

•  Focus on comprehensive climate risk management 
and attribution 

•  Leading international institutions committed, first 
writing meeting in Fall 2015 

•  Neutral analysis and various actionable 
perspectives 

•  Publications and blogs, book and network project 
•  Linking up  

to work and interest  
in Mexico? 



 

CD-LINKS    10 

The central aim of WP3 is to develop integrated low-carbon development pathways that overcome the limitations 
of both national and global studies and to derive roadmaps that respect both the national circumstances of 
individual countries and the opportunities and challenges present in a highly interconnected world. This key 
objective can be broken down into more specific goals. Most notably these are: (i) furthering the understanding of 
differences in country-level results between global and national models, (ii) developing a new generation of 
national transformation pathways that account for climate and other development objectives, (iii) improving global 
model scenarios with regard to their representation of country-specific trends and circumstances and of 
development needs, (iv) developing country-specific climate-risk-focussed adaptation portfolios that complement 
mitigation strategies (Mechler et al., 2014), and (v) synthesising results from the various modelling frameworks 
into a coherent vision of low-carbon development pathways on the national and global level, spelling out policy 
priorities for the near-term in particular. The national, global and sectoral models contributing to this exercise are 
listed in Table 1.1. 

WP3 will be sub-divided into five tasks, owing to its substantial breadth and depth of coverage and the large 
number of research teams involved. The work package in some ways functions as a nexus point of the overall CD-
LINKS project, given its various linkages to other WPs. For instance, it will make great use of the insights 
generated from the assessment of existing national and international policy proposals as reviewed in WP1 and 
WP2, and it will harness the new capabilities of models to account for multiple sustainable development objectives, 
which is a central aim of WP4. The low-carbon development pathways then feed into WP5, which translates the 
pathway results into tangible policy recommendations in several areas, including financing of the transformation, 
trade issues and infrastructure needs. 

 
Table 1.1: Overview of modelling tools applied in the CD-LINKS project and their contribution to different 
analyses. Notes: Globe icons denote models with global coverage, (*) denotes disciplinary models with focus on 
specific areas (adaptation/resilience, air quality/health) that will be linked to national pathways, (#) denotes an 
external partner. 

   Mitigation Adaptation: 
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3. CD Links: Linking Climate and Development Policies 
A H 2020 project -IIASA led by Energy Program  
 Explore linkages between climate change and multiple sustainable development 
objectives – G20 
 



Country-specific adaptation portfolios for 
managing climate-related risk and resilience  
 

 
•  Objectives 

o  Estimate possible impacts of climate change -focussing on current 
adaptation efforts and weather-related risks,  

o  Assess how adaptation/risk management policies reduce and 
manage some of these impacts and risks, 

o  Gaps, limits of adaptation and the associated costs.  

•  Focus on extreme events and state-of-the-art of climate and 
development-related contributions in G20 countries under different 
emission scenarios.  



Knowledge for action 

Technical Innovation 
Development sector 

Global Reach-
Humanitarian Sector 

-  Community presence 
-  Scale and reach 
-  Influence and advocacy 

-  Research and modeling 
-  Systems perspective 
-  Science-society-practice interface 

-  Small and agile 
-  Innovation and ideas piloting 
-  Solutions catalogue 

Sponsor and private 
sector actor 

-  Risk engineering  
-  Financial resources 
-  Influence and advocacy 

M
ethodologies &

 tools 
C

as
e 

st
ud

ie
s 

Innovation & Technical Advice 

4. Community Flood Resilience Alliance 
RPV, ESM and WAT programs 
A cross-sector collaboration to catalyze change 
 



Community & research activities are looking at flood 
risks in different locations and settings 

28 

Rural community 
flood resilience  

programs in region of 
Tabasco, Mexico 

Urban & Rural 
community 

flood 
resilience 

programs in 
West Java, 
Indonesia 

Urban & rural 
community flood 

resilience  
programs in 

Lima & Piura, 
Peru 

Post Event Review 
of the Central 

European   Floods 
in June 2013 

Recurrent 
flooding & 
livelihoods 
program in 
Bangladesh 

Flash floods & Early 
Warning System 

Analysis in Koshi & 
Kamali river basins, 

Nepal 



Project activities 

•  Conceptual	  review	  and	  shared	  understanding	  of	  
disaster	  resilience	  

•  Development	  of	  a	  measurement	  framework	  for	  
community	  flood	  resilience	  

•  System	  dynamics	  model	  to	  support	  policy	  
exercises	  

•  Crowdsourcing	  risk	  informa9on	  to	  enhance	  
awareness	  and	  ability	  to	  act	  

•  Par9cipatory	  research	  on	  disaster	  risk	  reduc:on	  
for	  policy	  implementa:on	  



Designing an inclusive adaptive management 
cycle and tools for bolstering flood resilience  
 



Tabasco case study 

 4 

 
Figure 1. Location map of the three sites that the Alliance visited July 14 and 15, 2015. 
Locations of communities provided by Red Cross Mexico and INEGI; other map data 
originates from INEGI (http://www.inegi.org.mx/default.aspx last accessed 14 August 
2015). 



Resilience Measurement Tool 

Community
flood resilience 
assessment

Initial insight
Neighboring communities
• Same total resilience score
• Different strengths
Æ Opportunities for local 
knowledge sharing

Capital Indicator

Community A 
(pop. 107)

Community B
(pop. 141)

Grade Capital
Score

Total 
Score Grade Capital 

Score
Total 
Score

Human

Education/expertise D

27

21

D

33

22

Health D C
Personal security C C
Flood risk awareness A A
Environmental protection D D

Social

Information availability B

33

C

27
Access to expertise D D
External relationships D D
Community organization A A
Local government D D

Natural
Ecosystem health D

11
D

11Environmental flood protection D D
Conservation C C

Physical

Infrastructure and lifelines B

22

C

17

Communications D D
Flood emergency infrastructure D D
Individual flood protection B B
Early warning systems D D
Communal flood protection D D

Financial

Access to financial services D

11

D

22
Access to external disaster
budgets

D C

Livelihood stability C C

Human 
Capital

Social 
Capital

Natural 
Capital

Physical 
capital

Financial 
Capital

Step 5. Measure baseline community flood resilience 
through the 5 capitals framework

For more see: the Resilience White Paper and Issue Brief 

Community 
Selection

•Step 1 - Establishing community selection criteria

•Step 2 - Defining aims, objectives, and approach jointly with communities

Project Planning 
and 

Implementation

•Step 3 - Baseline flood risk and risk perception assessment

•Step 4 - Vulnerability and capacity assessment

• Step 5 - Assessment of Community flood resilience
•Step 6 - Identification of potential resilience-enhancing activities

•Step 7 - prioritization of flood resilience activities through risk-based CBA and 
other decision tools

•Step 8 - Implementation and training 

Ongoing 
resilience work

• Step 9 - Monitoring and evaluation

• Step 10 – Learning and Dissemination of results

Purposes of the community flood resilience measurement 
• Identify priority areas for improvement per indicator / per category  
• Demonstrate community progress over time through interventions 



  IIASA Risk Geo-Wiki 
Providing actionable information via citizen science 



Flood Hazard Mapping 

 

Chaclacayo 

 
Rimac Basin  

 
Rimac Basin – red circle around Chaclacayo 
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River network 

 
Area relative to sea level 

 
Fig 9: Zooming in to visualize different flood hazard indicators 
 
 

 
Fig 10: Areas above river level. 
 Blue:                   river network according to Hydroshed SRTM 3’’ elevation data 
    Red to green:   elevation above the next river level (e.g. 0 m = same level as the next river = high  
                                danger of flooding) 
  



Crowdsourcing 
Validating information with citizen science 

  Increasing Citizen Involvement 

  Passive                           Social                           Active 

Ex-ante Risk Prevention,  

Mitigation and 

Preparedness 

Few Few Few 

Ex-post  Disaster Response Few Some 
e.g. Twitter 

Many 

e.g. Ushahidi 
Disaster Recovery Few Some 

e.g. Facebook 

Some  
e.g. OSM 

 1 

Source: McCallum et al., in preparation 



Capacity building 

Sergio Saldaña Zorrilla  
•  2002: Colosio Scholar 
•  Guest and research scholar until 

2007 
•  Co-supervised PhD at University 

of Economics and Business, 
Vienna 




