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Data is everywhere, but how can non-experts judge what is good?

How do you choose data sources for your risk question?

Are local data always better than global data?

IDF SUMMIT 2026 Design. Deliver. Scale.



Agenda 1) % BN

Segment Format

Welcome and reminder of key concepts of probabilistic modelling (10 minutes) Presentation
Indonesia case study: local risk analysis in practice (10 minutes) Presentation
Discussion: Global data vs. local data — how to judge, the case for each, peer Table groups

discussion (25 minutes)

Practical exercise 1: Indemnity insurance — flood cover for publicly owned hospitals  Table groups
(15 minutes)

Practical exercise 2: Parametric insurance — drought cover for staple crops (15 Table groups
minutes)

Group feedback: table conclusions on use of local data (10 minutes) Plenary
Follow-up commitments and close Plenary

IDF SUMMIT 2026 Design. Deliver. Scale.
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Probabilistic catastrophe (cat) risk modelling 1) % EiEigriient

- A framework used by insurers, reinsurers, development banks to quantify potential

losses from rare but severe events

- Historical information not always complete and not a good guide to future
- Models can give a more complete picture of risk by simulating all plausible events for

‘full distribution’ of loss estimates
. Assign a probability to each simulated hazard event or year (e.g., 10,000 per model)

. Represent what might be affected in exposure and vulnerability datasets (people,

assets); probability of damage level, per hazard and exposure characteristics

IDF SUMMIT 2026 Design. Deliver. Scale.
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The Catastrophe Risk Modeling Framework:
From Hazard to Payout

1. Hazard: 2. Exposure: 3. Vulnerability: 4. Impact (Risk): 5. Financial Module:
Physical Event Asset Location Mathematical Probabilistic Risk Financing
Intensity and Attributes Damage Ratios Simulation and Payouts

Evaluating the likelihood and Identifying the precise location Establishing the relationship Running thousands of event Processing probabilistic losses
physical intensity of and characteristics of people between specific hazard simulations to derive a through insurance structures
potentially destructive and assets, including intensities and the resulting composite outcome for like deductibles, limits, and
natural or man-made events. construction and age. potential damage to assets. assets and people. reinsurance to determine
payouts.

IDF SUMMIT 2026 Design. Deliver. Scale.
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Probabilistic catastrophe (cat) risk modelling

Model components:

27°43'0”" N 85° 190" E 50% 60%

- > ?-E? = - =-

Masonry walls, tiled roof,
floor elevation, built 1981

HAZARD EXPOSURE VULNERABILITY IMPACT RISK

Likelihood and Location of people Potential damage What might happen The composite of

intensity of potentially and their natural and sustained by those to people and assets the impacts of many

destructive events grtlrlitbi?:’gtgﬁéh\%rlues assets or people due to a single event potential events
exposed to a (‘stress tests’) (100s or 1,000s or
hazardous event models)

. . . . . . . Adapted from GFDRR, 2014
Adjust hazard with climate model projections and exposure/vulnerability with urban

development scenarios to estimate future risk

IDF SUMMIT 2026 Design. Deliver. Scale.



Probabilistic catastrophe (cat) risk modelling

Exceedance Probability (EP) Curve
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Annual Exceedance Probability

* Return Period, e.g., “1-in-100 year loss” = 1% annual probability

- Average Annual Loss (AAL): Expected mean loss per year

across all scenarios

IDF SUMMIT 2026 Design. Deliver. Scale.
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Common metrics, communicating:

Frequency and severity of loss
Loss across multiple locations
and hazards (‘perils’)
Uncertainty — from lack of
knowledge and natural variation
in processes

Projected loss under future
climate and socioeconomic

conditions
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Global and local data in risk modelling
At each stage of the risk model, we make data choices

Global Local

- Reanalysis and satellite-derived - National meteorological services,

products community sensor networks,
government asset registers,
engineering surveys, and
household studies

- Consistency across large areas,
long records, and low cost

- Can miss small-scale variations —
micro-climatic and topographic
features — that matter most for
localised risks

- Provide a level of spatial and
contextual detail that global
product cannot match

- Quality can be variable, records
are often short, and obtaining
data can involve significant time,
cost, and diplomatic effort

The question is not which is generically better,
but how to make the right choice for a specific
decision context.

IDF SUMMIT 2026 Design. Deliver. Scale.




Role of risk modelling 1) Z e
Risk analysis is central to designing and triggering contingent financing

Structuring / Design Trigger payouts

. Which product(s) suit the risk profile - Set parametric trigger thresholds (‘what
level of hazard leads to a loss?’)
- Set thresholds between layers

- Funding is needed in each layer . . .
- Align triggers with real damage levels

. N (minimise basis risk)
- Estimate probability of payouts
. Set insurance premiums [/ bond interest

- Modelled Loss contracts: Pre-agreed
rates

model calculates payout

IDF SUMMIT 2026 Design. Deliver. Scale.




Catastrophe risk models 14 Esgiamvient

Combination of hazard, exposure and vulnerability data to estimate losses

Common metrics: Annual Average Loss (AAL) and Return Period of loss

_ Estimated Losses
AAL per asset / whole portfolio

(long-term average loss per year) w50 4
g | 2 S0
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Role of risk modelling 1) Z e
Risk analysis is central to designing and triggering contingent financing

Role of Risk Analysis in Structuring / Design Role of Risk Analysis in Triggering
Set trigger thresholds
For layering: + ldentify hazard levels that correlate with

significant damage, e.g, flood depth at which

Where to set thresholds between layers roads start failing

« How much funding is needed in each layer Minimise “basis risk”

Align triggers closely with real damage levels
For insurance or catastrophe bonds specifically:

Reduce cases where: payout occurs but damage
Estimates probability of payout is low or no payout despite severe damage

To set insurance premiums [ bond interest rates Modelled-loss payouts

A pre-agreed model may be used to trigger
payment

IDF SUMMIT 2026 Design. Deliver. Scale.
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Use of models

Exposure assessment. Impact assessment:

Comparing location of exposure and hazard - ldentify which roads / bridges are affected by an event

E.g., how many road segments are in a zone scenario (e.g. a past event happening again)

of high <flood> hazard? - Level of damage and insured loss from that event
Vulnerability assessment: Risk assessment:
Understanding characteristics relevant to - Level and cost of damage from all possible events

hazardous events _
Understand impact of frequent and rare events

E.g., which road / bridge types and assets,
services are most susceptible to damage
and disruption?

IDF SUMMIT 2026 Design. Deliver. Scale.



Strengthening Disaster Risk Financing
through In-Country Risk Analytics: Lessons
from Indonesia

Roki Gangsar Winoto
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Strategic risk transfer is essential to bridge the critical financing gap and safeguard state finances
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lead to a slowdown in the 8% economic growth target PML of $7,488.5 million 2




The Catastrophic Risk Model becomes the basis for the development and implementation of the DRFI strategy

Risk Metrices
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* Since 2021, a catastrophic risk model for Indonesia has been developed in collaboration with ITB and USK, comprising 9 types of
disasters, 3 asset categories, and 6 risk metrics.

In 2025 and 2026, additional exposure data for priority bridges (state assets) was included, covering earthquake hazards, as well as
for paddy fields in Java, Bali, and Nusa Tenggara, covering flood and drought hazards, while also considering climate change
variables.




Institutionalizing Collaboration:
Enabling Center for Catastrophic Risk and Finance (CCRF)

Providing Cat Model

Center for Catastrophic Risk and Finance is long-term platform.

Providing Products

vy

> Government =

2

Academics

v

Process:

Providing cat model for public interest and
insight for government .

One of purpose is calculating contingent
liabilities and consideration regarding cost of
financing for government.

Ensuring that policy undertaken by
government based on research.

Outputs:

Cat Model
Paper published in academic journal
Education and capacity building,.

Issuing regulation & public policy

Process:

Focus on public interest to provide protection to
people, while maintaining fiscal sustainability.

Implementing risk management both in pre & post
disaster and emergency.

Providing access for data and support for funding
for academics.

Deepening and elevating the market by assigning
insurance product.

Outputs:

Regulation
Policy

|
Providing Supports l Enabling Market

Industry E

Process:

Preparing model including product pricing
and feature which is accepted by market.

Providing sustain insurance products for
government.

Deepening insurance and financial market
capacity and elevating in global level.

Outputs:
Model for Products
Products



Core Function

Integrated
Labs

Financing

Risk Analytics to Fiscal Exposure

¢ Transform hazard and cat risk
data into quantified fiscal
exposure assessments for
government budgets.

Catastrophic Risk Science Lab

¢ Advanced hazard modelling, probabilistic
risk assessment, scenario development,
and real-time monitoring for any disaster
across Indonesia's complex geological
and meteorological environment.

CCRF Framework

Design Risk Financing
Instruments

Policy Advisory & Capacity
Building

e Develop and test innovative
DRFI mechanisms tailored to
Indonesia's multi-hazard context
and fiscal constraints.

¢ Provide policy guidance, pilot
programs, and executive
education to strengthen DRFI
capabilities.

Loss, Damage & Socioeconomic Impact
Lab

DRFI & Insurance Lab

» Exposure mapping, vulnerability
assessment, economic loss modelling,
social impact analysis, and loss and
damage framework development to
quantify disaster consequences.

* Design and evaluate of fiscal instruments
including contingency financing,
parametric insurance products, cat
bonds, risk pooling arrangements, and
innovative risk transfer mechanisms.

Government
support

Industrial and
Development
Partnership

Revenue from
Commercial and
Intellectual
Services

Platform License

Institutional
Support




Key Message

Indonesia's approach combines local hazard and exposure information with
internationally recognized modelling methodologies, creating a risk analytics
platform that is both scientifically robust and policy-relevant. The result is a nationally
owned capability that supports evidence-based DRFI decision-making while
continuously improving through collaboration among government agencies,
academia, and international partners.
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Summary Application of global and local data
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Context: Risk analysis for climate and disaster risk financing and insurance
Readlity: Global and local data are used in hybrid approach

Global data

‘Global scale / coverage’ or ‘data from other
places’

Screening for distribution of hozord/risk, priorities

Foundation for understanding hazard, developing
event sets and hazard maps. Global models
provide first, sometimes only, available view

Global open data is a source of building
footprints, infrastructure networks from which to
assign typology and characteristics

Common to use vulnerability data from open
other Countries/regions, due to absence of local
damage observations or claims data

Satellite data (Earth Observation) as proxy for
triggers

IDF SUMMIT 2026 Design. Deliver. Scale.

Local data

Localisation of model components including
accurate exposure and vulnerability
characteristics (e.g. local typologies captured)

Capture details of environment that influence
hazard distribution — input to modelling to
improve reality of physical processes

Important local-scale hazards e.g. flood, small
differences in topography influence hazard
distribution

Calibration and validation of models (do they
represent well each component and overall loss
estimates)

Increasingly important for more granular
local-scale analysis, with fewer risks / policies




Free resources from the IDF risk modelling 1)5 S5
programme

RMSG TOOLS

OASIS RISK EXPLORER GLOBAL EXPOSURE MODEL CATRISKTOOLS

Step-by-step guide to understand the design of Global dynamic exposure data — request data A catalogue of country-peril catastrophe risk

parametric insurance solutions. and learn about the methods. models.

eseds coede eoedls

PARAMETRIC INSURANCE CASE STUDIES RISK POOLING TOOL

A collection of parametric case studies that can Public good online workflows adding additional An open tool to demonstrate the combination of

enhance understanding of applied structures decision-making capability to catastrophe multi-peril or multi-region losses and explore the

and modelling. models. effects of pooling risk and associated benefits for
disaster management.

OASIS OPEN ACCESS MODEL LIBRARY RESILIENT PLANET DATA HUB

R I\/I S G T I A new library of open access models on Oasis Global open data on multi-peril and multi-sector A tool to convert exposure data between OED
O O S Loss Modelling Framework. risk. and other formats.

insdevforum.org/rmsg-tools/

CELEBRATING 10 YEARS Imagine the Possible




GRMA Resources page

grma.global/capability-development/

Principles, concepts and
definitions

Open modelling frameworks /
available models

Risk estimates | risk profiles

Tools
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About = Resource Centre w Join the Alliance « Contact

aay Global
P » Risk
Modelling
S

Alliance

Resources

The following selected resources from GRMA
and others can be used in risk analytics
capability development:

Principles, concepts and definitions on disaster and climate risk:

UNDRR Global
Assessment Reports
(GAR)

IDF: The development

R glossary impact of risk analytics

Centre for Disaster
Protection report: The
state of Pre-arranged

Financing for crises

Online Learning:
Fundamentals Of DRF
(World Bank)

UNDP and Generali report:
Parametric insurance to
build financial resilience

A Stocktake Of Financial
Instruments From
International Financial
Institutions (CDP)

Examples of parametric
insurance solutions

A guide to Parametric
Insurance (SCOR)


https://grma.global/

