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Agenda & main take-aways
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• Context: Rising scrutiny by EU member states on climate risk exposure and 
vulnerability

• Climate-economy link: Chronic and acute hazards, and critical uncertainties in 
climate, economics, and policy

• Damage estimates: Heterogeneity and recent rise in estimates

• Belgium’s public finances face substantial risks, with chronic climate impacts 
potentially costing 2.8%–5% of GDP by 2050.

• Acute climate events are rising in frequency and cost, further straining 
economic resilience.

• Discussion
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The context of the study is an increasing scrutiny by European 
member states on their exposure and vulnerability to climate risk
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• Belgian Risk Assessment by Cerac released in November 2025

• Provisions on macro-fiscal risk in new EU budgetary framework:

• “National medium-term budgetary frameworks shall include procedures for establishing the following items:’” 

(…) “an assessment as to how, (...) the policies envisaged are likely to affect the medium-term and long-term 

sustainability of the public finances and sustainable and inclusive growth. To the extent possible, the 

assessment shall take into account the macro-fiscal risks from climate change and its environmental and 

distributional impacts.”

• “(...) Member States shall also publish information on disaster and climate-related contingent liabilities to the 

extent possible. Published information shall, to the extent possible, take into account information on fiscal 

costs incurred due to disasters and climate-related shocks. (...).”

Source: Council Directive (EU) 2024/1265 of April 29th, 2024 amending Directive 2011/85/EU on Requirements for Budgetary Frameworks of the Members States, art. 9(2) and 14(3) 
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Climate change affects the economy with chronic and acute hazards
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• Climate change translates into various climate hazards which have physical impacts affecting the 

economy and public finances

• These hazards can be chronic from the gradual onset of temperature and changes in precipitation 

patterns or acute as natural catastrophes concentrated in time and space

Acute hazardsChronic hazards

Examples

Estimation 
method

Warmer temperature, increased volumes and variability 
of precipitations, sea-level rise, ice-sheets meltdown,...

Storms, riverine and marine floods, heat waves, 
droughts, wildfires,...

=> Estimation based on observed econometric 
correlation in history and across locations
Limits: no capture of tail events or tipping-points beyond 
gradual changes

Limits: no clear probability & expected loss distribution, 
stochastic in nature, scattered historical data

=> Stress tests and scenario analysis
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The climate-economy relationship is marked by critical uncertainties in the 
climate, economics and policy fields
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• 3 layers of critical uncertainties along the causal chain of GHG emissions and the economy (Botzen et al. 2019):

• Climate-economy relationships share characteristics of “deep uncertainty” / “ambiguous risk vs. “measurable 

uncertainty/risk”

• “Uncertainty must be taken in a sense radically distinct from the familiar notion of Risk, from which it has never been properly separated.... The 

essential fact is that 'risk' means in some cases a quantity susceptible of measurement, while at other times it is something distinctly not of this 

character; and there are far-reaching and crucial differences in the bearings of the phenomena depending on which of the two is really present and 

operating.... It will appear that a measurable uncertainty, or 'risk' proper, as we shall use the term, is so far different from an unmeasurable one that 

it is not in effect an uncertainty at all” (Knight, 1921)

Transmission channels
direct and indirect link between modified climate and 

weather and the economy

Climate uncertainty
link GHG concentrations and localised climate and 

weather events

Policy
uncertainty around domestic and global policy 

developments regarding mitigation (hazards) and 
adaptation (transmission)

Public finances
- Exceptional or recurring expenditures
- Reduced tax revenues
- Sovereign financing costs

Output
- Capital stock damage
- Labour productivity reduced
- Trade flow disruptions
- Build back better?
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Various approaches for estimating the economic impact of climate change 
co-exist in the academic literature with high heterogeneity
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Source: Tol, R. S. J. (2024)
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The recent evolution of climate damage curves has seen damage estimates 
rise consistently
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• First estimations, with enumeration approach and RICE and DICE models (Nordhaus & Boyer, 2000)

• Econometric: establishment of non-linearity of link climate variables and productivity (Burke et al. 
2015)

• Econometric: find scarring effects (pervasiveness) on productivity levels and growth with no evidence 
for perpetual growth effects (Kalkuhl & Wenz, 2020)

• Econometric: inclusion of changes in average precipitation levels (Kahn et al. 2019/2021)

• Econometric: inclusion of temperature and precipitation variability impacts, subnational effects and 
inter-regional spillovers (Kotz, Wenz & Levermann, 2024)

• IAMs: including more climate extremes in models increases the gap between impact in richer 
temperate regions and poorer tropical regions (Waidelich et al. 2024) 

• Econometric: appraisal of impact of global temperature changes rather than local temperature 
changes on global GDP (Bilal & Känzig, 2024)

• IAMs: when including global weather in macroeconomic modelling, the effects of climate change 
become worse by a factor 4 at least (Neal et al. 2025)
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Public finances in front of climate change may be severely impacted
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• “indirect costs to the public finances will be generated by both acute and 
chronic damages, though chronic impacts are the main channel. The direct 
costs are nearly all due to acute damages” (OBR, 2024)

• “significant risks to sovereign debt sustainability, particularly under high 
climate damages, that are large from mid-century” (Calcaterra et al. 2025)

• In Belgium and the recent 2021 floods:

• 5.2 bn euro indirect costs (Commissariat Special à la Reconstruction, 2022)

• Insured losses around 1.9-2.3bn euros (EM-DAT and Assuralia)
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Approach for modelling the macro-fiscal climate risks for Belgium
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• Scenario approach:

• Baseline scenario

• Climate change scenarios of 2 and 3°C by 2100

• Cost to public finances (own model):

• Change in public debt levels

• Tax gap, e.g.primary balance adjustment for no debt trajectory change

• Analysis with different damage estimates (external modelling):

• Kotz et al. 2024 from NGFS Phase V

• Kahn et al. 2019/2021 from IMF Q-CRAFT tool
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The cost of chronic impacts of climate change for Belgium may range 
between 2,8% and 5% of GDP by 2050
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Source: FPB modelling

• Main assumptions
• NGFS Phase V damage estimates based on Kotz et al. 2024

• Productivity baseline taken from Ageing Report 2025
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The fiscal impacts of chronic effects for Belgium may represent up to 15 
percentage point of public debt and from 0,7 to 1,4% of fiscal adjustment
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• Main assumptions
• NGFS Phase V damage estimates based on Kotz et al. 2024

• Constant r-g

• Unitary elasticity of revenue, expenditure rigidity of 0.5

• Illustrative baseline primary balance taken from national medium-term fiscal-structural plan (MTFSP)
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Impacts may differ depending on the specifications used to determine 
damage estimates, and the underlying assumptions of “inherent adaptation” 
of the economy to climate conditions
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=> Clear direction of impacts, magnitude uncertain, in all cases impacts on public finances
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Kahn et al. 2019 estimates as updated by the IMFKotz et al. 2024 estimates from NGFS Phase V

Variables

Specification

Temperature and precipitation means and variability over 
1660 regions

Temperature and precipitation means in 174 countries

Baseline of no further climate change beyond 1.2°C, influence 
of absolute level of T in productivity, 10-year lag in effects

Evolving baseline as a 30y rolling average following current 
warming trends, 4-year lag

Kotz et al. 2024 in 
Nature currently 

being re-assessed 
for data and 

methodology 
issues
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Historical record of acute climate events show increasing incidence and costs 
of natural catastrophes
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BelgiumBenelux, France & Germany

Maximum yearly cost of extreme acute events 
for Belgium in % of GDP

• For Belgium, direct costs 
dominated by 2 major events 
of close to 2bn euro each : 
1990 storms and 2021 floods

• For Western Europe, 2x more 
reported extreme events from 
2000-2025 than from 1975-
2000 and +104% of 
documented losses value
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Conclusion
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• Quantitative uncertainties, data and methodological limits are inherent to the 
study of climate-economy relationships

• Research evolves at a fast pace in the field

• Physical impacts of climate change are widely accepted to have negative 
impacts on the Belgian economy

• Our assessment of the magnitude of this negative impact is of a few 
percentage points by mid-century

• Further research needed on a micro/mezzo level per sector and hazard

• Economic and policy actors may use these insights for prudential approaches, 
long-term strategy and think about benefits of adaptation
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Discussion
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