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Executive Summary

« The establishes that
nature-related risks - particularly those linked to biodiversity loss
and ecosystem degradation - pose material threats to
macroeconomic stability and financial systems. This recognition
is aligned with positions taken by institutions such as NGFS, ECB
and FSB.

« The paper highlights a critical methodological gap: while
exposure-based analyses have demonstrated that financial
institutions (FlIs) are highly dependent on ecosystem services,
there is no widely accepted framework to translate nature
shocks into financial losses.

« The paper infroduces a top-down stress-testing framework
linking:
* Nature shocks
* Macroeconomic impacts
* Firm-level vulnerabilities
* Financial sector losses
* A keyinnovation is the calibration of a nature shock using proxy

macroeconomic scenarios, allowing quantification of absolute
financial stability impacts, rather than relative comparisons.

« The empirical focus is on water-related risks, used as a proxy for
broader nature degradation.
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Data

The analysis integrates environmental, macroeconomic and financial supervisory datasets to quantify vulnerabilities and financial impacts.

Two main
databases are
used:

A key
methodological
challenge arises
from mismatched
granularity:

Ecosystem services

cluster into three
groups:

This allows:

Naiure Daia

1. ENCORE: provides sector-level dependency on ecosystem
services (integrated with with multiregional input-output data)

2. ND-GAIN: provides indicators of nature degradation and
vulnerability

+ ENCORE: detailed ecosystem services (e.g., water purification,
flow regulation)

« ND-GAIN: broader categories (e.g., water vulnerability)

« Toreconcile this, the authors apply principal component analysis
(PCA)

1. Water Supply
2. Biomass Provision
3. Education & Research

+ Aggregation of ecosystem services into representative categories

* Mapping water-related services to a single water vulnerability
indicator

Additionally:

 Indirect dependencies (via supply chains) are captured using
EXIOBASE input-output tables

The study
combines:

The analysis is
conducted
at two levels:

This dual-
level
approach
enables:
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Financial and Regulatory Data

1.

Supervisory data:

« AnaCredit (loans)

« SHS-S (securities holdings)
Regulatory disclosures:

» COREP (banks)

« Solvency Il (insurers)

. EU level:

» Production losses

« Market valuation impacts
Netherlands level:

* Prudentialimpacts (CET1, SCR)

Macro-financial assessment
Institution-level supervisory insights
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Methodology 1/5

This section provides the core analytical framework, linking nature shocks to financial stability outcomes.

These scenarios converge on a benchmark assumption:
Historical production variability

10% EU-wide production loss
Due to limitatfions in

nature-to-economy

. i “Ari 1. _I_ . ‘I‘
modelling, the paper Climate-driven temperature impacts

(water-cycle linkages) ) )
uses three proxy . A calibration anchor, not a forecast

scenarios:

This serves as:

. A “severe but plausible” stress scenario

Long-term environmental stress models A key modelling assumption:

[Hisg 11 4® (Cremin WENLSmISs, . Markets instantaneously price in the shock
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Methodology 2/5 =

Calibration of Nature Shock

Nature-related risk is defined as:

Hazard Exposure VU|nerCIbi|iiy e Key InSighi ~.

Nature shock Production Function of
(e.g., water level dependence on nature
scarcity) and degradation

The aggregate macro shock
is distributed across firms
based on their vulnerability
profiles, leading to
heterogeneous impacts.

The framework applies vulnerability to production, consistent with v
ENCORE definitions.

U Vulnerqb""y io qul-ure <

Vulnerability is defined as function of dependence on nature and the size of nature degradation.
It incorporates:

A central innovation is:

“» Endogenous calibration of
the nature shock (a) such
that aggregate production
loss matches the scenario
(10%)

» Direct dependencies (firm activity)

Using input-output tables, the framework computes upstream exposure ratios. This allows estimation of
firm-level vulnerability at sector-country level.

Key advancement: improved measurement of government and financial sector dependencies, which
are underestimated in ENCORE.

e e e e e e e o h m +  + e+ttt + ¢ 4 o + .+t ¢+ ¢t o — — — — — -

|
|
|
|
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|
|
+ Indirect dependencies (supply chains) i
|
|
|
|
|
|
|
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Methodology 3/5 st in T

Microeconomic Impact (Merton Model Extension)

The paper modifies the Merton structural credit risk model to incorporate nature shocks.

Lower Higher
Key Nature Reduction in Reductionin Reduction in distance to probability
Mechanism shocks production revenues equity default of default
(DTD) (PD)

Transmission

Chain Dependency Vulnerability Production loss . Asset impact

Translation of production vulnerability into asset vulnerability, using:
* Return on revenue

» Cost of Equity

ny Copyright © 2026 - All rights reserved 9




Methodology 4/5 -

The increase in PD drives:
I

[T - Bond price declines  SEuiiititiat ~ i g Equity valuation losses  itilialielieluliat S

Bond prices decrease due to: Equity is modelled as a call option on firm assets (Black-
- Higher PD Scholes framework.

Key mechanism:

» Higher expected losses (LGD adjustments)

Reduced Lower equity

Higher PD

asset value prices

The framework isolates credit spread effects, excluding risk-
free rate changes
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Methodology 5/5 sl i o

Prudential Impact
Banks (CET1 Ratio) Insurers (SCR Ratio)

The CET1 ratio impact can be expressed as follows: Impact assessed through revaluation of bond and equity portfolios.

CET1 — AEL i .
ACET 1,440 = RWAT ARWA CET1,4ti0 The change in the SCR ratio can be presented as follows:
Where AEL represents the change in expected loss amounts, ASCR.... = EOF —AEOF ..,
ARWA is the increase in RWA resulting from the deterioration in ratio ™ SCR + ASCR ratto
credit quality and CET 1,4 stands for the bank’s initial CETI Where EOF is the Eligible Own Funds defined under the Solvency I,
ratio prior to the shock. AEOF represents the proportion of the loss attributable to shareholders
and ASCR = 0.

Impact channels

Key Assumptions:

Higher expected losses (EL) Higher "Sk'(‘l'{&%hted IR

Capital depletion Denominator increase

No immediate recalibration of SCR

Partial offset via loss absorption capacity of liabilities

The CETI1 ratio declines due to both effects.

iy Copyright © 2026 - All rights reserved 11
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Extension to Multi-Shock
Scenarios
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Extension to Mulfi-Shock Scenarios

The framework is extended to include:

Multiple ecosystem shocks Climate risks W

The overall relative variation in production for a given sector-country pair can be expressed as the weighted sum of the multiple shocks and their
corresponding sector-country vulnerabilities. A multi-shock can be delineated into four core building blocks of risk sources:

ES-related Physical Risks Climate-related Physical Risks

Shocks arising from ecosystem service (ES) physicalrisk factors. Natural hazard shocks linked to global warming that are not
encompassed within the ES definition.

ES-related Transition Risks

Shocks affecting firms exerting significant pressure on natfure; the Cross-amplification Effects
methodology aligns with that of physical ES-related shocks, replacing . . . .
ENCORE dependency scores with ENCORE impact scores, and is Inferactions among shocks capturing the non-linearity of real-world
analogous o climate-related transition risks. systems.
As an ~ Ecosystem-based water- Derived from an exogenous model, yielding a 3% Reductions in firms' distance to default
illustrative supply shock ) global aggregate production loss. ) translate into higher default
the multi- framework, prompting a repricing of

| Climate-condition shock ) Based on an exogenous model, associated with a 5% )

(
|
!
application of ! probabilities within the Merton
|
|
|
|
|
|

i

shock, three global aggregate production loss. bonds and equities and weakening the
components prudential ratios of banks and insurers
are Evaluated through a model assessing the simultaneous exposed through holdings or credit
considered: Joint shock scenario > occurrence of both shocks, resulting in a 10% global ) provision.
aggregate production loss. N ______._._. v
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Results and Key Findings
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Results and Key Findings

The framework produces granular and policy-relevant outputs.

Macroeconomic Impacts Financial Market Impacts Banking Sector Insurance Sector

» EU-wide production loss: e Decline in value of debt « CET1 ratio impact: * SCRratio impact:
10% (assumption) and equity holdings: . -5.4%to -14.4% -0.6% to -50.4%
~ -5% (EUR 500 billion) (with RWA effects)
« Country-level variation: + Lower when
* Finland: ~ -6.3% excluding RWA
* Netherlands: ~ -14.6% channel
I Key |nsighi O PR \
| .
| Losses are highly heterogeneous, driven by: :
| i
| « Sectoral dependencies + Geographic exposure « Supply chain linkages @
| |
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Conclusions & Takeaways
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Conclusions & Takeaways

Methodological Implications for Supervisors

Gonibuhions and Insfitulions Policy-Relevant Insights Key Takeaways
* Calibration of nature » Stress testing frameworks * Nature degradation can: * Nature-related risks are
shocks from macro should incorporate - Trigger systemic financially material and
scenarios nature risks financial losses can be integrated info
. Affect prudential stress-testing frameworks
- Operationalization of ¢ Sectoral and ratios significantly
vulnerability (dependence geographic ) ék?p-down approach
x degradation) heterogeneity must be . Results support linking:
explicitly considered ' nature ¥ economy
« Development of finance
* Integration into Merton- : NGFS nature is feasible and operational
based credit risk modelling * Data gaps (especially R ATIeS
flrm—I?VGI dependenc.les) + Integration info » Water-related risks serve
. . remain a key constraint . .
* Extension to insurers’ Pillar 2 supervisory as a robust proxy for
market risk and prudential expectations broader ecosystem
metrics e Joint climate-nature risk degradation

modelling is critical for
forward-looking
supervision
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Company Profile

iason is an international firm that consults

Financial Institutions on Risk Management.

iason integrates deep industry knowledge

with specialised expertise in Market, Liquidity, Funding,
Credit and Counterparty Risk, in Organisational Set-Up
and in Strategic Planning.

Dario Esposito Lorena Corna

This is an iason creation.

The ideas and the model frameworks described in this presentation are the fruit of the intellectual efforts and of the skills of
the people working in iason. You may not reproduce or transmit any part of this document in any form or by any means,

electronic or mechanical, including photocopying and recording, for any purpose without the express written permission of
iason.
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