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Key novelties

5-year horizon: economic and financial impacts of climate risks assessed within a
regulatory, policy and investment relevant (e.g. stress test) timeframe

Integration of economy-finance feedback loop: how changes in sectoral probability of
default (PD), financial valuation, risk, monetary policy affect macro-financial stability.

Financial risk variables ready to use and plug into internal models!

Granular, bottom-up climate risk assessment (46 countries, 50 sectors).

Compound risk (floods, storms, heatwaves, droughts, wildfires), coupling of physical
and transition risk

Cross-regional transmission of shocks: spillover effects of both transition and
physical risk through trade linkages, financial markets, disrupted supply chains.



Short-term scenario narratives

TRANSITION RISK ™

PHYSICAL RISK

TRANSITION RISK

Highway to Paris (HWTP): A technology-driven (and ordedy)l

Diverging Realities (DiRe): Advanced economies (North America,

transition unfolds gradually. Carbon tax revenues are reinvested into
green* subsidies and investments. While short-term energy prices rise,
economic growth from higher investments offsets these impacts.
Consumers and investors increasingly favour green sectors, while high-
polluting sectors face rising credit risks and capital costs.

TRANSITION RISK

Sudden Wake-Up Call (SWUC): A world of widespread climate
unawareness is challenged by a sudden change in policy preferences.
Consumer and investor preferences shift abruptly toward green*
sectors. A sharp surge in carbon prices triggers a supply shock. The
transition occurs too suddenly for markets to adapt, leading to a
“Climate Minsky Moment" - a wave of financial instability as asset
values adjust abruptly.

Europe, Oceania and part of Asia) pursue a net-zero transition in line
with Highway to Paris. The rest of the world is hit by a sequence of
extreme weather events, with effects that propagate globally via
trade and financial linkages. Supply chain disruptions in critical raw
materials create spillover effects for advanced economies and
increase the cost of their transition to a low-carbon economy.

PHYSICAL RISK

Disasters and Policy Stagnation (DaPS): A sequence of region-
specific extreme weather events occurring in 2026 and 2027 result in
capital destruction, reduced productivity and production, and creates
cascading economic impacts. Trade and financial linkages spread the
negative impacts across the world, amplifying financial and economic
instability.

The “Disasters and Policy Stagnation” scenario is called “Low Policy Ambition and Disasters” in the conceptual note. This scenario has 6 versions, one simulation of extreme weather events per region, with the rest of the world is
‘ only affected via trade and financial linkages. The conceptual note also included a fifth scenario, Green Bubble, which is not part of this scenario vintage.

Physical risk is modelled, in the short-term scenarios, as extreme weather events (or “acute” physical risk). Chronic physical risk is not considered in these scenarios. 4

N FS * Fordefinition of “green” and other classifications, please refer to the annex slide “Variable and regional aggregations”.
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Physical and compound risk assessment

* Lack of statistical models of the joint distribution of hazards that could be used to simulate directly
compound events in catastrophe risk models, even in the context of scenario-contingent projections

* Physical climate storylines (CS) describe compound events (heatwave-drought-wildfire, storm-flood
types) at the continental scale (footprints of the largest events for systemic risk considerations):

NGFS

provide spatially and temporally coherent scenarios at the regional scale that are conditioned on those
uncertain aspects of the climate response

Continental region (Africa, Asia, North America, South America, Europe and Oceania)
RP (magnitude of hazards): 50 in DaPS, 20 in DiRe

heatwave-drought-wildfire (HDW) storyline: continent scale mega-event consists of, in the joint
realization in each country, an x year RP drought (area affected), an x year RP wildfire season (burnt
area), and an x year RP heatwaves (people affected).

storm-flood (SF) storyline: a continent scale mega-event consists of the joint realization in each
country of an x year RP event in terms of annual storm damage, annual river flood damage and annual

coastal flood damage (in terms of economic capital affected).




A novel modelling framework
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v" GEM-E3: Computable General Equilibrium Model for Economy-Energy-Environment: real macro
variables and climate related variables at a high level of granularity.

v" EIRIN: Stock-Flow Consistent behavioural model used to project inflation and monetary policy.

v CLIMACRED: climate credit risk model that allows for scenario-contingent valuation of bonds, equity.

6
N FS *For the implementation of physical risk, the direct physical effects on GEME3 sectors are applied to all three models, and combined in the GEM-E3 integrated run




Transmission channels, economic and financial feedbacks

Emissions

Influenced by type and level of economic activity
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Macro-financial model: EIRIN

* Agents and sectors’ balance sheet items calibrated at country or regional level.
* Model calibrated on IMF data (past 10 years + forecast for baseline alignment)
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Figure: Agents, sectors and markets of the EIRIN economy. Grey boxes: agents
and sectors. Light blue box: financial markets. Orange box: real markets.

NCFS Raberto 2018, Dunz ea 2023, Gourdel ea 2024).

Outgoing arrows: supply. Incoming arrows: demand. Source: Monasterolo &

Financial sector dynamics
and finance-macro feedbacks
via risk assessment.
Endogenous money
creation: banks create money
through lending.

Adaptive expectations:
agents cannot fully anticipate
shocks. This affects the
magnitude of the shock in the
economy and its persistency.




Climate credit risk model: CLIMACRED
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Model advantages: better ‘quantification of the storm’

 Risk-specific entry points in the economy and * More adequate and realistic assessment of
transmission channels (whether supply or climate macro-financial risks (size and
demand side, and their interplay) persistency of shocks)

« Adaptive expectations and out of equilibrium » Quantification of the financing needs and

to capture climate risk uncertainty climate insurance protection gap

* ldentification of opportunities for policy
intervention and coordination (fiscal -
monetary - prudential).

* Role of monetary policy response in shock
recovery, interplay with fiscal-financial policies

* How financial risk assessment affects
investment decision in the transition and in * Socio-economic trade-offs that could
disaster recovery emerge in the transition (and if we do not

make the transition).

Monasterolo_FinSAC International Conference 2025 10




Results: larger economic shocks, persistence, financial amplification

- Rapid and unexpected policy shifts increase the economic costs and cause financial stress:
* PD increase in many sectors: power supply +10pp (high capital intensity, debt to capital ratio)

- Effective climate policies and global coordination limit the negative effects of transition:
 Gradual carbon prices increase, effective recycling of carbon tax revenues into green
investments, limit global output losses to 0.5% in 2030, while effectively reducing emissions.

« Compound events in a region causes large GDP losses affecting the global economy:
» Impacts of extreme disasters vary across regions (12,5% of GDP in Africa).
 Regional disasters affect the global economy through trade and financial linkages: PD rise for
high-capital and high-debt sectors, with increases of more than 10pp in power supply.

* Supply chain bottlenecks caused by climate disasters in some regions can generate strong
and persisting output losses and macroeconomic spillovers:
* Global GDP losses peak at over 3%. Green transition efforts become more financially costly.
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Key assumptions: Physical Risk

Extreme weather events impact the economy via several
channels depending on the type of hazard. These are capital
destruction, productivity and production loss, and labour
productivity loss.

In Disasters and Policy Stagnation, two types of compound
events are modelled, one region at a time: (1) the combination
of droughts, heatwaves, and wildfires (dry events) in 2026,
and (2) the combination of floods and storms (wet events) in
2027. These are plausible but extremely severe events (return
period of 1in every 50 years). The scenario has six regional
versions, where each assumes that the events occur in the
given region, affecting the global economy through financial
and trade linkages.

In Diverging Realities, the combination of heatwaves,
droughts, and wildfires are assumed to occur in Asia in 2025,
in South America in 2026, and in Africa in 2027. Floods and
storms occur in Asia in 2028, in South America in 2029, and in
Africa in 2030. These events are less severe than in Disasters and
Policy Stagnation (return period of 1 in every 20 years).

All figures refer to world economy

* Astory-line approach consists of a narrative-driven scenario, describing a sequence of events over time, instead of focusing primarily on quantitative projections or probabilities (as it isinstead done in the long-term scenarios for

Weather impacts, average effects across countries of the region
(darker colour indicates larger loss of productive factors)
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physicalrisk). One shortcoming is the focus on a specificset or sequence of events, while other combinations might be or turn more relevant.
**Theimpacts, as shareloss, are reported on the same scale for convenience but are not directly comparable as they represent the lost share of different economic variables (physical assets, productivity). The impacts are averages

over the years of impact, sectors and countries.




	Slide 1
	Slide 2
	Slide 3: Key novelties
	Slide 4: Short-term scenario narratives
	Slide 5: Physical and compound risk assessment
	Slide 6: A novel modelling framework
	Slide 7: Transmission channels, economic and financial feedbacks
	Slide 8: Macro-financial model: EIRIN
	Slide 9
	Slide 10: Model advantages: better ‘quantification of the storm’
	Slide 11: Results: larger economic shocks, persistence, financial amplification
	Slide 12: References
	Slide 13: Key assumptions: Physical Risk

