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Adaptation problem
Budgetary implications of flooding (Austria)

Schinko et	al.,	2016



Adaptation problem
Total and insured flood losses on the rise (EU28)

Jongman et al.,2014Climate scenario: SRES A1B scenario (high emissions) 



Balance sheet problem

Mechler and Hochrainer-Stigler, 2014



Iterative climate risk management 
framework for adaptation 

Watkiss et al., 2012



Questions

• What are the levels of contingent liability due to future 
climate extremes (flooding in particular) and their 
primary drivers for EU member countries? 

• How do they compare to other risks and liabilities?

• How to design an iterative climate risk management 
approach?



Methodological entry points

• IPCC, Working Group II,  2014

“Iterative risk management is a useful framework for decision-
making in complex situations characterized by large potential 
consequences, persistent uncertainties, long timeframes, potential 
for learning, and multiple climatic and non-climatic influences 
changing over time”

“Economic thinking on adaptation has evolved from a focus on cost 
benefit analysis and identification of “best economic” adaptations to 
the development of multi-metric evaluations including the risk and 
uncertainty dimensions in order to provide support to decision 
makers.”



Three methodological suggestions

• Stochastic debt assessment
• Fiscal risk scorecard
• Co-generating an iterative policy process



Stochastic debt evaluation
Austria case



CATSIM: simulating and risk stress testing



Mochizuki, 2015
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Stochastic Debt Evaluation



Results-Austria

Baseline and stochastic debt
trajectories for Austria under 
SSP2 scenario up to 2030

5th to 95th percentiles



Climate change extreme risk

• Annual average loss (AAL) 2015
• AAL projected for 2050 (relative to the size of 

projected government expenditure), 
• Current availability of catstrophe reserve fund and 

budgetary allocation
• Historical observations of average insured losses
• Availability of other budgetary mechanisms



Fiscal Risk Scorecard

• Underlying fiscal pressures
• Macroeconomic & fiscal variability
• Climate change extreme risk (DRM Fiscal 

Resilience)



Indicators: Underlying fiscal pressures 

• Current debt-to-GDP, 
• Primary balance needed to stabilize debt at 60% 

in year 2030 (also known as the S1 indicator), 
• Projected increase in fiscal burden due to 

demography-related costs (ageing, health, 
longer-term care, education), 

• Projected changes in the fiscal burden as a 
result of climate change mitigation. 



Indicators: macroeconomic and fiscal 
variability

• Growth adjusted interest rate
• Semi-budget elasticity parameters 

(response of budgetary expense and 
revenue to a percentage change in output) 



Fiscal Risk Scorecard
Results EU



Fiscal Risk Scorecard
Results EU



Results

• Economic risk from climate extremes (relative to the size of 
economic and public finance resources) high in some countries 
such as Hungary, Slovenia Latvia, Lithuania and Slovakia

• Countries also with some need for fiscal consolidation in the 
medium to long-term: proactive fiscal risk management especially 
important. 

• Many EU member states still in the stages of designing and 
implementing climate change adaptation strategies

• Ample opportunities to consider iterative risk management 
processes, where state-of-the art scientific information on risk 
(hazard, exposure and vulnerability) is mainstreamed into economic 
and fiscal decision-making. 



Towards iterative climate risk management

• In Austria current management of 
extremes the entry point - climate 
increment not clarified

• How to co-design an inclusive process to 
manage contingent climate-related 
disaster risks in light of dynamic risk 
processes and others stressors?



Iterative climate risk management applied 
to Austria

Schinko et al., 2016



Projection of flood risks and catastrophe fund 
reserves
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Iterative Climate Risk Management
Today’s and future risk layers

Schinko et al., 2016



Austria process
• Inclusive process with national-level institutions

– Water and flood-risk authorities
– EPA
– Ministries of Finance, Environment and Interior 

Affairs
• Finance Ministry plans to build on analysis for 

qualitative 5 year budget projections of climate 
related risks 



Beyond Austria: identifying risks, 
negotiating responsibilities



Next

• Evidence of risk layering at multiple levels

• Understanding usefulness of scorecard 
approach

• Concretise budget planning in Austria and 
EU
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Iterative climate risk management
Dealing with risk and uncertainty

Consequences

Probabilities Known Unknown

Known
Risk

Ambiguity
(subjective risk)
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Schinko et al., 2016



Criteria and indicators

Percentile thresholds for each indicator 
[1st Quartile: Green, 2nd: Yellow, 3rd: Orange, 4th: Red]) 
• Debt/GDP (%) [43, 72, 92,177] 
• S1 Indicator [1.1, 2.1, 3.3, 6.2] 
• Increase in ageing related expenditure (% of GDP) [1.4, 4.1, 6.8, 12.6] 
• Increase in climate mitigation cost (% of GDP) [0.02, 0.1, 0.2, 1] 
• Growth adjusted interested rate (%) [17, 22, 37, 85] 
• Budget semi-elasticity [0.44, 0.52, 0.56, 0.65] 
• 100 year flood in 2015 relative to public expenditure (%) [0.4, 0.8, 2.4, 6] 
• 100 year flood in 2030 relative to public expenditure (%)  [0.3, 0.7, 3.7, 11]
• 100 year flood in 2050 relative to public expenditure (%) [0.3, 0.7, 7.4, 19]
• Reserve fund or budget item relative to AAL (%) [160, 360, 209, 660]
• Average insured damage (%) [2.6, 10.4, 24.8, 69



Stochastic Debt Evaluation



Data and Baseline assumptions used in this study



Mean estimates of 
probability of disaster fund 
depletion with annual DRR 

investment of 50 million 
Euro 

and 100 million Euro 
across 1000 scenarios

Results-Austria


