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Looking back
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« Banque de France: Silent Spring
C
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« DNB: Occasional Study on Nature
Scenarios

* NGFS Conceptual Framework

* NGFS Nature Scenarios

« ECB: Occasional Paper on physical risks
and financial stability
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* NGFS Nature Statement
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+ Green Finance Institute: Nature-
related Financial Risks in the UK

(@ @ 2025

+ DNB: ecosystem service
degradation sensitivity indicator
(EDSI)
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Setting the scene

A conceptual framework for nature-related risks

Endogenous risk (impact of Feedback between economy Contaglon within
financed activities on nature) and financial sector financial system

Sources Economic
Nature
_ of risk risks
Degradation of nature

and its ecosystems ——
driven by: Physical risk Micro Strategic risk
- Land use change - Increased uncertainty
- Overexploitation Decline of ecosystem services, e.g.: Microeconomic effects on - Change of business model
- Climate change - Provisions (fish, timber, energy) businesses/households, e.g. via:
- Pollution I - Climate, surface temperature - Damage to assets Credit risk
- Invasive alien species and hydrolegical cycle regulation - Stranded assets .

- Water capture and filtration - Higher or more volatile prices = Dzesel de{a'fhs

- soil quality - Disruption of processes - Collateral depreciation

- Hazard protection from storms - Relocation and adjustment -

and floods of economic activities Market risk

Misalignment with actions aimed Liqui dity Tisk

at protecting, restoring, and/or
;:‘:::Lng ;evgi;tlve Cpe=se - Shortages of liquid assets
- Regulation/policy/legal precedent > ey e
- Technology

Macroeconomic effects, e.g. via:
- Prices

- Productivity

- Trade and capital flows

- Habitat, species and biodiversity - Reduced human health and/or B -
intactness - labour productivity : Efrgnsggg of assets
Risks from -
dependence ) e -
5 and Impact Regional/sectoral Underwriting risk
" ) on nature - Increased insured losses
Transition risk - - Increased insurance gap

- (Capital (investment

- Consumer and investor needs/depraciation) Operational risk
preferences - Socio-economic changes - Disruption of financial institution’s

Fiscal balances processes

Source: NGFS Conceptual framework for nature-related risks, 2023
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Setting the scene

A conceptual framework for nature-related risks

Endogenous risk (impact of Feedback between economy Contaglon within
financed activities on nature) and financial sector financial system

Sources
Nature

Degradation of nature
and its ecosystems
driven by:

“ - Increased uncertainty

- Land use change
- Overexploitation Decline of ecosystem services, e.g.: Microeconomic effects on - Change of business model
- Climate change - Provisions (fish, timber, energy) businesses/households, e.g. via:
- Pollution - Climate, surface temperature - Damage to assets
- Invasive alien species and hydrolegical cycle regulation - Stranded assets ;
- Water capture and filtration - Higher or more volatile prices ?cﬁea;esl '2 defafm
- Soil quality - Disruption of processes DIEEr G A

- Hazard protection from storms

Relocation and adjustment
and floods IC activiti

ies and biodiversity

Risks from
dependence " -
and Impact Regional/sectoral
on nature Increased insured losses

Increased insurance gap

Misalignment with actions aimed
at protecting, restoring, and/or
reducing negative Impacts on
nature, e.g. via:

Macroeconomic effects, e.g. via:
- Prices

Shortages of liquid assets
- Productivity

Refinancing risk

- ﬁglionfpollqﬂegal precedent - Trade and capital flows

= Consum:?;ndln\restar = e
ref needs/depreciation)
preferences

- Socio-economic changes
Fiscal balances

Disruption of financial institution's
processes

Source: NGFS Conceptual framework for nature-related risks, 2023 4
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Nature-related risks and
financial stability

DNB Occasional Study

Julja Prodani and Sébastien Gallet

DeNederlandscheBank Julja Prodani & Sébastien Gallet
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The five
scenarios
analysed

Aim: To estimate the
potential losses
financial institutions
would incur under
different nature
scenarios
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Figure 3 Adaptation of the NGFS matrix on the transition
and physical risk dimensions of climate scenarios to
nature-related scenarios

High

Transition risks

Low

Disorderly
Too little too late
Nitrogen Ending harmful
measures subsidies
(NL) (global)
Deforestation
Half-Earth :
tax on imports
lobal Nature depleted
(@ : (V) world
Ehxlusly Pollination
decline
(global)
Low Physical risks High
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Three steps: From Nature to Economy to Financial sector

Figure 2 The model chain used for each scenario

Scenarios

Half-Earth protection Magnet + MNIGEM Cassandra Pif
Pollination decline l GLOBIO=IMACE H Magnet Il NIGEM Cassandra Rif

Taxation of EU imports with a I . ; seeandr: i
high risk of deforestation Magnet @—. Cassandra o
Ending harmful NIGEM Cassandra | l Pif

subsidies ‘

Input-Output ‘

Notes: DELFl is DNB's semi=structural model of the Dutch economy; NiGEM is a structural model of the global economy; MAGNET is a computable
general eguilibrium model; Cassandra is DNB's top=down stress=testing model for banks; PIF is a simple model used to calculate the financial impact on
pension funds and insurers, The grayed out models are not used to calculate an impact on the financial sector, given that the Iimited economic impact
of these scenarios does not point ta an impact on the financial sector,

DeNederlandscheBank 7
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Back to the conceptual framework for nature-related risks

Pollination
depletion or
land

protection
scenarios

Tax and
Tariff Magne

scenarios

Source: NGFS Conceptual framework for nature-related risks, 2023 8
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Financial losses:
credit losses for
banks Figure 17 Capital depletion due to credit losses

Rounded to mulcplies of & basis points

Climate stress test 2018 -

The results are a direct policy shock

. . Flood stress test 2021 -
reflection of the limited protected areas
macroeconomic impact Climate stress test 2018 -

technology shock

Flood stress test 2021 =
unprotected areas

Mature 2023 -

nitrogen no agricultural measures

Mature 2023 =
global end to total harmful subsidies
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The
methodological
limitations point
to a likely
underestimation
of the economic
and financial
stability impact

DeNederlandscheBank
EUROSYSTEEM

Scenarios are one-dimensional,
missing real-world complexity

CGE models underestimate short-term stresses due to

- Substitution parameters calibrated on “a stable world”
- Estimating equilibrium results

Econometric model simplification

- aggregate variables (observed heterogeneity of sectoral
economic impact is not considered )

- calibrated on historical data
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The ecosystem service degradation sensitivity
indicator (EDSI):

A new framework for understanding the financial risk
repercussions of nature degradation
PBL - June 2025

DeNederlandscheBank Julja Prodani & Sébastien Gallet
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Next phase: EDSI within the big picture
DNB Working paper 814, 27 August 2024

Economic Financial
risks risk
M Strategic risk
- Increased uncertainty
Microeconomic effects on - Change of business model

businesses/households, e.g. via:

- Damage to assets V *
N h k Stranded assets
O S O C O r - Higher or more volatile prices
|

Disruption of processes
H Relocation and adjustment —
Sce n a rl O of economic activities Market risk
- Reduced human health and/or -
- Repricing of assets

(indicator on sensitivity) labour productivity - Fire sales ‘

Regional/sectoral Underwriting risk

- Increased insured |osses
- Increased insurance gap

- Increases in defaults
- Collateral depreciation

Liquidity risk

Macroeconomic effects, e.g. via:
- Prices

- Productivity

Trade and capital flows
Capital (investment
needs/depreciation)
Socio-economic change:
Fiscal balances I processes

DeNederlandscheBank 12
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Contribution: Intuition & Example
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mmm

1. Firm A is working in
the energy production

sector.

2. Firm A is highly
dependent on the
ecosystem service
‘surface water provision’
for cooling.

=

4. ‘Surface water »

provision’ experiences
a negative shock.

L]
£

P

3. Firm A borrows
money from Bank B.

5. The distance to
default for firm A
decreases, the PD of
firm A increases.

U
AN

N

6. Bank B sees an
increase in expected
losses and RWA, leading
to a decrease in the CET1
ratio.

13
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Stylized phases of the Framework - Methodology

/~ N\ N\
Dependency Distance to
Score Default
(DTD) /
- Probability of
Default (PD)

State of
nature

A4
=N

Loss given
default (LGD)

degradation

L
Exposure at

default (EAD) ;>
- O\ ~/

DeNederlandscheBank 14

EEEEEEEEEEE




| DNB UNRESTRICTED |

The Modified Merton Model: Details on Phase 2

1. The Merton model sets the probability
of default (PD) as a function of the distance
to default (DTD).

Asset value

Actual asset
value path
(unknown at ¢t = 0)

Wy ¥

DTD

|
Expected
asset
value path

Debt value

t=0

DeNederlandscheBank
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Time

2. Novelty: Mathematically consistent
modelling of nature degradation and its impact
on a firm’s balance sheet.

ags Vulngg

DTD{*? = DTD; —
O

* agg, Sets the overall level of
the aggregated shock

*  Vulngg;, specific per loan, mix
of dependency,nature
degradation and supply chain

« o, volatility of the asset
value (linked to equity vol.)

15
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Stylized phases of the Framework - Methodology

)

- N N\

EEN

Expected
losses

Total SREP
capital
requirement

(EL) (TSCR)

Risk-
weighted
Ecosystem
service
degradation
sensitivity
indicator
(EDSI)

assets

(RWA)

Common
equity tier
1 (CET1)

DeNederlandscheBank 16
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Research Highlights

Credit Risk c Financial Risk e e e

Estimation Approach Comparability Flexibility

Integration of ecosystem « Introduction of a capital- « Cross-bank and cross- Integration of PR and TR
service dependence and based sensitivity country comparisons of New tool for stress tests
degradation into credit indicator, “exposure” > potential financial losses Possible extension to

risk estimations “financial risk” market risk

DeNederlandscheBank
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If time allows...
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Objectif 2026: Credit Risks and Market Risks for Banks and Insurers

with stress test based on external nature-to-macro scenario

Feedback between economy Contagion within
and financial sector financial system

— 1

Economic
risks

Micro

Microeconomic effects on

Strategic risk

- Increased uncertainty
- Change of business model

m businesses/households, e.g. via:
. ﬂ:ﬂu?emu i - Damage to assets ' ‘
- Stranded assets

- Higher or more volatile prices
- Disruption of processes
- Relocation and adjustment

of economic activities
s - Reduced human health and/or
T T labour productivity

Assessing the Materiality — ‘
ﬁgs'iit?;f ;Eee IS:(‘ad Rpengel Regional/sectoral '
T —

UN® weme

- Increases in defaults
- Collateral depreciation

extended to
Market risk include Market
‘ - Repricing of assets Risks

Fire sales

Underwriting risk

- Increased insured |osses
- Increased insurance gap

Impact on
CET1 ratio
and
SCR for

Macroeconomic effects, e
- Prices

- Productivity

Trade and capital flows
Capital (investment

uid assets

“on the shelf”
scenarios* with macro
variables**

Operational risk

needs/depreciation)
- Socio-economic changes - Disruption of financial institution’s :
- Fiscal balances processes insurers
PENELIERGHGEEERS  *  “INTERNATIONAL (SUPPLY CHAIN) SCENARIO” and “AntiMicrobial Resistance-PANDEMIC SCENARIO” from the Green Finance Institute 20

EUROSYSTEEM

** from the integrated assessment model “Nigem software” with a “free to use settings” (to be confirmed)
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Credit Risks and Market Risks for Banks and Insurers : Concept

O
B Vulnerability
o concept
ﬁ op X 196 - Netheriande. F United (ENCORE,EXIOBASE, i
rowth (annual %) - Netherlands, France, Unite A
States, United Kingdom, Germany | WB - Data nature Index) SW
variation
for insurers
GFI nature 5-10% l Merton model
ur ~5- (o)
scenario global Calibration » for PD and
for UK production loss market prices
ey B variations est. Credit risk
" CET1 variation
e 2|1 For banks
E =
LG
=<
0N 5

3 proxies for MacroScenario
I Nature to Economy


https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?end=2023&locations=NL-FR-US-GB-DE&most_recent_year_desc=false&start=1961&view=chart
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?end=2023&locations=NL-FR-US-GB-DE&most_recent_year_desc=false&start=1961&view=chart
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?end=2023&locations=NL-FR-US-GB-DE&most_recent_year_desc=false&start=1961&view=chart
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?end=2023&locations=NL-FR-US-GB-DE&most_recent_year_desc=false&start=1961&view=chart
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?end=2023&locations=NL-FR-US-GB-DE&most_recent_year_desc=false&start=1961&view=chart
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?end=2023&locations=NL-FR-US-GB-DE&most_recent_year_desc=false&start=1961&view=chart
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?end=2023&locations=NL-FR-US-GB-DE&most_recent_year_desc=false&start=1961&view=chart
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Credit Risks and Market Risks for Banks and Insurers : Preliminary results

Production losses Prudential ratios

dispatch Market losses losses

(according to EXIOBASE (according to Merton model (according to regulation,
ENCORE and ND'GAIN) extrap0|ation and SHS_S) S|mpI|flcat|on and COREP)

Relative delta_prod by NACE Code and Region

(Water flow regulation, 0_EUshock_10perc_Vuln_total, SR) Asset value losses in Eur per holder sector/lssuer sector/secunty type
<4 00 . CET1 ratio var (in %)
o
- -2.5 Equity Equity Equity
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w 6
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z 2 o
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o] Y
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= s Others
"
o] = PUBLIC ADMINISTRATION AND DEFENCE; COMPULSORY SOCIAL SECURITY -120%
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' Agri,mining,manufacturing and construciton
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