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2 . STRESS TESTS ON THE FISCAL IMPACT OF EXTREME
WEATHER AND CLIMATE-RELATED EVENTS

Climate change is likely to lead to increasing physical risks, endangering both human and other
natural systems. This may either occur via more intense and frequent extreme weather and climate-
related events (acute physical risks) or more gradual (and, often, irreversible) transformation of the
environment (chronic physical risks). Both sources of risks underpin several economic and fiscal
consequences. Adverse economic impacts from physical risks may occur through shocks to the supply and
demand side of the economy caused, among others, by damage and disruption to critical infrastructure
and property, reduced labour productivity, lower consumption and investment, and disruption to global
trade flows. Public finances are likely to be equally affected via, for instance, increased public spending,
materialisation of contingent liabilities, and/or output losses.

In line with the action points of the new EU Climate Adaptation Strategy, in this chapter we aim to
assess the potential impact of climate-related risks on public finances. In particular, we focus on acute
physical risks from climate change, as we aim to capture fiscal (debt) sustainability impacts associated
with extreme weather and climate-related events. This is done by providing first, stylised, stress tests, in
the context of the standard European Commission’s Debt Sustainability Analysis framework, for selected
EU Member States. Climate-related aggravating factors to fiscal (debt) sustainability are captured by
relying on a global natural disaster database (EM-DAT) as well as forward-looking estimates of
economic losses from different climate events (PESETA 1V; JRC).

In our stress tests, we adopt a comparative approach. We illustrate, in a given country, the deviation
from the Commission’s 10-year baseline debt-to-GDP projections, should a past extreme event reoccur
in the medium term. To account for potential interactions between climate change and the expected
intensity/frequency of extreme events, the impact is further calibrated according to different global
warming scenarios (1.5°C and 2°C). In each scenario, we assume the specific extreme event to
simultaneously exert: i) a direct impact on government accounts (i.e. via the primary balance), affecting
the debt level; and ii) an indirect impact via GDP (growth and level) effects (also affecting the debt ratio,
via denominator effects). Based on specific triggering criteria, we run stress tests on debt projections of
13 EU Member States: Spain, Spain, Romania, Portugal, Czechia, Hungary, Poland, Greece, Italy,
Austria, France, Belgium, Germany and The Netherlands.

Our results highlight that extreme weather and climate-related events may pose risks to countries’
fiscal (debt) sustainability in several countries, although remaining manageable under limited global
warming scenarios. In particular, the simulated extreme event exerts a significant and persistent negative
impact on debt projections. The adverse fiscal impact increases in higher projected warming scenarios.
Overall, our results appear to be heterogeneous across countries and remain, nevertheless, surrounded
by large uncertainties. In addition, while not (yet) macroeconomically large compared to other existing
fiscal challenges, our findings emphasise the relevance of implementing large-scale, rapid, and
immediate climate mitigation and adaptation measures to dampen the adverse economic and fiscal
impacts of (potentially) more frequent and intense extreme events, thereby reducing countries’ exposure,
vulnerabilities, and their fiscal (debt) sustainability risks.

Several caveats need acknowledgment. Due to current data and methodological limitations, the present
assessment necessarily builds on several simplifying assumptions. In addition, it only provides a partial
perspective of climate-related fiscal (debt) sustainability risks, given our focus on fiscal impact of acute
physical risks. Moreover, our results are likely to represent an underestimation of the expected fiscal
impact. This is due to potential underreporting of economic losses in both global disaster databases and
in forward-looking estimates of projected economic losses, unaccounted risks from non-linearities and
tipping points, potential negative feedback effects across sectors, and/or adverse spillover effects across
countries, combined with our medium-term perspective. Going forward, besides risks from direct physical
events, a broader assessment will need to encompass the fiscal impact of mitigation policies aimed at
supporting the transition to climate-neutral economies, as well as of adaptation policies aimed at
anticipating the adverse effects of climate change and taking appropriate action to prevent or minimize
the damage they can cause.
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2.1. INTRODUCTION

2.1.1. Climate change is accelerating and
requires decisive policy action

Climate change is one of the biggest challenges
of our times. There is broad scientific consensus
that human activities are unequivocally responsible
for the observed increases in greenhouse gases
(GHGs) concentration in the atmosphere (IPCC,
2021). The rise in anthropogenic GHGs represents
a unique and global negative externality of the
consumption of carbon-intensive goods (),
making climate change ‘the greatest market failure
that the world has ever seen’ (Stern, 2007).

As a result, global temperature has been
increasing markedly over the past century.
According to the IPCC (2021), emissions of GHGs
from human activities are responsible for
approximately 1.1°C of warming since 1850-1900,
increasing at a rate of 0.2°C per decade since the
1970s. The impact has intensified over the last
decade. Over 2010-2019, the global mean near-
surface temperature was 0.9°C to 1.03°C warmer
than the pre-industrial level. European land
temperatures have increased even faster, by 1.7°C
to 1.9°C, over the same period (see Graph 11.2.1).

(®*%) Externalities can be seen as effects of production or
consumption of goods on agents who do not participate in
the production or consumption decision of those respective
goods (Solow, 1971). In that sense, the market price of
carbon-intensive goods does not reflect the social cost of
carbon, resulting in substantial negative externalities from
GHGs emissions (Pigato, ed., 2019; Krogstrup and Oman,
2019).

Graph 11.2.1: Global and European temperature anomalies,
1850-2019
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(1): Temperature anomalies (i.e., degree Celsius differences)
are presented relative to a ‘pre-industrial’ period between
1850-1899.

Source: European Commission, based on the European
Environment Agency, Annual Global (Land and Ocean)
temperature anomalies - HadCRUT (degrees Celsius)
provided by Met Office Hadley Centre observations
datasets.

Large-scale, rapid, and immediate mitigation
measures have the potential to limit climate
change and its related effects. According to the
Intergovernmental Panel on Climate Change
(IPCC)’s Sixth Assessment Report (AR6; IPCC,
2021), average global temperature is expected to
already reach or exceed 1.5°C of warming within
the next 20 years. Under high (SSP3-7.0) and very
high (SSP5-8.5) projected GHGs emission
scenarios - i.e. assuming the world would take a
carbon-intensive pathway, in the absence of
adequate mitigation policies - global warming of
about 3°C to more than 5°C higher might occur by
the end of the century (IPCC, 2021).

Human-induced climate change has increased
the risks of physical hazards, which will
continue to intensify and interact with other
risks, endangering both human and other
natural systems (IPCC, 2022). (**1) This may
either occur via a gradual (and, often, irreversible)
global warming-driven transformation of the
environment (e.g. ecosystem collapse, global sea
level rise, and melting ice sheets — so called
chronic physical risks), or via more intense and
frequent extreme weather and climate-related
events (e.g. storms, floods, droughts, heat waves —
so called acute physical risks - see Graph

(*Yy Natural hazards become disasters when ‘human lives are
lost, and livelihoods damaged or destroyed” (CRED, 2020,
pp. 8). In this chapter, we focus on natural hazards and
disasters caused by ‘extreme weather or climate-related’
events. Earthquakes are not included in our definition.
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11.2.2). (*32)(4) Limiting global warming to 1.5°C is
expected to reduce risks to ecosystems and human
activities. Every additional 0.5°C of global
warming is likely to exert a significant increase on
both the intensity and frequency of extreme
weather and climate-related events, such as severe
heatwaves, heavy precipitation, and drought
(IPCC, 2021).

Graph 1l.2.2:  Global number of natural disasters, 1985-2020

Geophysical =% of weather and climate-related events

(1) LHS: Number of meteorological (e.g., extreme
temperature, storm), hydrological (e.g., floods),
climatological (e.g., droughts, wildfires), geophysical (e.g.,
earthquake) events.

(2) RHS: The % (in terms of total natural disasters) of extreme
weather and climate-related events (i.e., meteorological,
hydrological, and climatological) is represented as a 5-year
moving average.

Source: European Commission, based on the Emergency
Events Database (EM-DAT; CRED, UCLouvain).

Moreover, the risk of non-linearities and
tipping points may increase the likelihood for
catastrophic and irreversible outcomes to occur.
Nowadays, there is widespread agreement that tail-
risks are real and the risk of catastrophic and
irreversible disaster is rising (Lenton et al., 2019;
Krogstrup and Oman, 2019; IPCC 2018, 2014),
implying ‘potentially infinite costs of unmitigated
climate change’ (Krogstrup and Oman, 2019,
pp.11; Weitzman, 2011), with no backstop in the
event of catastrophic climate change (Aglietta et
al., 2018). Hence, unless a sharp decline in GHG
emissions occurs before the mid of this century,
global warming is very likely to have catastrophic
consequences for entire ecosystems and exert

(**) The distinction between extreme weather and extreme
climate events is not clear-cut and mainly depends on the
adopted time scale (IPCC, 2012). In particular, ‘extreme
weather events are associated with changing weather
patterns, that is, within time frames of less than a day to a
few weeks’. Instead, ‘extreme climate events happen on
longer time scales, and can be the accumulation of
(extreme or non extreme) weather events (such as the
accumulation of moderately below-average rainy days over
a season leading to substantially below-average cumulated
rainfall and drought conditions’ (IPCC, 2012, pp. 117).

negative impacts on our society, particularly on the
most vulnerable (IPCC, 2019).

The adoption of the 2015 Paris Agreement on
Climate Change marks an ambitious landmark
to combat climate change and adapt to its
effects, committing to hold the increase in the
global average temperature in the 21% century to
well below 2°C (above pre-industrial levels) and
pursue efforts to limit the increase to 1.5 °C above
pre-industrial levels, recognizing that this would
significantly reduce the risks and impacts of
climate change. The recent COP26 UN Climate
Change Conference in Glasgow has resulted in an
agreement to revisit commitments to remain on
track for 1.5°C of warming, maintaining the upper
end of ambition under the Paris Agreement. This
should also be achieved via further efforts to
phase-down unabated coal power and inefficient
fossil fuel subsidies and recognising the need for
support towards a just transition (UNFCCC, 2021).

At the EU level, decisive initiatives have been
taken with a view to deliver on these targets.
The recent European Climate Law sets the binding
objective, initially set out in the European Green
Deal, to make Europe’s economy and society
‘climate-neutral” by 2050. The law also sets the
intermediate target of reducing net GHG emissions
by at least 55% by 2030, compared to 1990 levels.
To this purpose, the European Commission has
adopted the ‘Fit for 55 package’ to make the EU's
climate, energy, land use, transport and taxation
policies fit for reducing net GHG emissions.
Additional efforts relate to the Next Generation
European Union (NGEU)’s Recovery and
Resilience  Facility (RRF). Following the
commitment by the European Council to achieve a
climate mainstreaming target of 30% for both the
multiannual financial framework and the NGEU,
each Recovery and Resilience Plan (RRP) has to
include a minimum of 37% of expenditure related
to climate. In addition, Member States’ proposed
reforms and investments need to respect the ‘do no
significant harm' principle, by not being
detrimental to climate and environmental
objectives. In February 2021, the European
Commission adopted its new EU Adaptation
Strategy to climate change. The new strategy sets
out how the EU can adapt to the unavoidable
impacts of climate change and become climate
resilient by 2050 and sets out four main objectives:
to make adaptation smarter, swifter and more
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systemic, and to step up international action on
adaptation to climate change. (**)

2.1.2. Climate change is expected to have
significant macroeconomic and fiscal
impacts

Climate change commonly entails two sources
of risks, with economic and fiscal consequences.
On the one hand, physical risks, defined as ‘those
risks that arise from the interaction of climate-
related hazards (including hazardous events and
trends) with the wvulnerability of exposure of
human and natural systems, including their ability
to adapt’ (Batten et al., 2016, pp.5). Physical risks
are distinguishable in acute and chronic. Acute
physical risks identify extreme weather and
climate-related events, which tend to cause
immediate damage and lead to potential short- and
medium-term consequences. Instead, chronic
physical risks may cause permanent damage over
the medium and long term, as they reflect more
gradual, and often irreversible, transformations of
the environment due to global warming. On the
other hand, transition risks, related to mitigation
policy efforts, may arise from the economic and
fiscal consequences stemming from the transition
to a low-carbon economy (Batten et al., 2020). In
spite of such conceptual distinction (which we rely
upon throughout the chapter), physical and
transition risks ‘are not independent of each other
but tend to interact’ (Batten et al., 2020; pp. 3), as
inadequate policy actions to fight climate change
can aggravate physical risks and, in turn, intensify
transition risks (European Commission, 2021b;
NGFS, 2020).

Physical risks

The physical risks from climate change are
overall increasingly associated with adverse
economic impacts, mostly occurring through
shocks to the supply and demand sides of the
economy. This is particularly the case for acute
physical risks, stemming from extreme weather
and climate-related events (see Graph 11.2.3). The
latter may cause, among others, damage and
disruption to the capital stock, loss of hours
worked due to extreme events, disruption to trade
flows, as well as reduction in consumption and
investment (see section 2.2 for more details).

(**3) See European Commission (2021a), COM(2021) 82 final.

Similarly, chronic physical risks (i.e. due to
gradual global warming) may adversely affect the
economy via, for instance, loss of hours worked
due to extreme heat, resource diversion from
investments in productive capital to climate change
adaptation, and shifts in investment and
consumption patterns (1) (see Batten et al., 2020;
Batten, 2018; for a thorough review). The most
adverse impacts are likely to be borne by
communities located in areas with high exposure
to climate disasters, as well as in those with lower
capacity to prepare for and cope with such events.
Sectors heavily reliant on natural resources and
stable climate conditions (e.g. agriculture, fishing)
for the good functioning of their economic
activities are expected to experience greater
impacts (USGCRP, 2018).

Graph 11.2.3:  Global economic losses from natural disasters
(Mls USD,m, current value), 1985-2020
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(1) LHS: Weather and climate-related events include
meteorological (e.g., extreme temperature, storm),
hydrological (e.g., floods), and climatological (e.g.,
droughts, wildfires) events. Geophysical events (e.g.,
earthquakes).

(2) RHS: The % (in terms of total natural disasters) of extreme
weather and climate-related events (i.e., meteorological,
hydrological, and climatological) is represented as a 5-year
moving average.

Source: European Commission, based on the Emergency
Events Database (EM-DAT; CRED, UCLouvain).

The macroeconomic impacts from physical risks
are expected to be heterogeneous across the EU.
In Europe, the overall exposure has not (so far)
been as large as in other parts of the world. In
addition, the impacts have varied greatly across
individual years, countries, and regions. For
instance, between 1980 and 2019, a large share

(** Nevertheless, in specific sub-regions (e.g. Northern ones),
some positive economic impacts from gradual global
warming might potentially occur via, for instance, benefits
on the agriculture (e.g. new crop varieties and higher crop
productivity)  and/or  tourism  sectors  (European
Commission, 2021b; Feyenet al., 2020; Farid et al, 2016;
EEA, 2012).
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(more than 60%) of total reported economic losses
from weather and climate-extremes in Europe has
been caused by a small number (less than 3%) of
all  unique registered events (European
Commission, 2021b). (***) Recent models also
show that the economic burden from physical risks
is expected to exhibit a clear regional divide. In
particular, Southern regions in Europe are likely to
experience much larger negative impacts through
the effects of heatwaves, water scarcity, droughts,
and forest fires (e.g. via increased human health
risks and mortality, reduced labour productivity,
agricultural losses, energy availability, reduced
suitability for tourism). On the contrary, Northern
parts of Europe could generally experience
positive impacts from a warmer temperature, with
benefits on sectors such as agriculture (e.g. new
crop varieties and higher crop productivity),
energy supply, and tourism. (***) As a result,
aggregate losses in Southern regions are expected
to be several times larger compared to those in the
north of Europe (European Commission, 2021b;
Feyen et al., 2020; Farid et al, 2016; EEA, 2012).

Nevertheless, the overall assessed economic
impact of physical risks from climate change
may suffer from underestimation. This may be
due to simplifying underlying assumptions on both
the (expected) negative and positive impacts, the
potential exclusion of catastrophic outcomes
possibilities, the exclusion of significant, but not
easily includable, phenomena (e.g. ecosystem
degradation and collapse), as well as other
complex interactions (Stern, 2013). Bottom-up (i.e.
sectoral) approaches typically provide a partial
equilibrium perspective (i.e. not covering all
relevant impacts in the economic system). On the
contrary, top-down approaches (such as the
damage functions generally used in climate-

(**%) The five most expensive climate extreme events in EU
Member States were the following, in decreasing order of
magnitude (2017 values): the 2002 flood in Central Europe
(over EUR 21 billion in losses); the 2003 drought and heat
wave (almost EUR 15 billion in losses); the 1999 winter
storm Lothar (around EUR 13 billion in losses); the
October 2000 flood in Italy and France (around EUR 13
billion in losses), the 2013 floods in central Europe (almost
EUR 11 billion in losses) (European Commission, 2021b;
based on reinsurer Munich Re’s NATCATService; see
https://www.eea.europa.eu/ims/economic-losses-from-
climate-related).

(*%%) However, negative impacts on the agricultural and forestry
ecosystems in the north of Europe may also occur, mainly
through increasing risks of pests and diseases, nutrient
leaching, and reduced soil organic matter (EEA, 2012).

economic Integrated Assessment Models - IAMS)
often suffer from methodological caveats (e.g.
adequate common metric for costing different
elements, choice of the discount rate; European
Commission, 2021b, 2020; Dimitrijevics et al.,
2021; Dietz et al 2020). Hence, while they provide
qualitative indications on how complex systems
behave, accurate quantitative predictions are not
yet available.

Adverse macroeconomic developments from
physical risks could also pose challenges to the
sustainability of public finances. Public finances
are likely to be affected in multiple ways by
climate change. First, directly, such as increased
public spending to replace damaged assets and
infrastructures, to support vulnerable households
or firms, as well as via the materialisation of both
explicit (e.g. relief or disaster-specific transfers to
local governments, government guarantees for
firms and public-private partnerships) and implicit
contingent liabilities (e.g. public support to
distressed financial institutions). Indirect impacts
on public finances are also likely to occur in
several instances, such as reduced tax revenue due
to output losses following disruptions of economic
activity in climate-sensitive sectors and regions.
Vulnerability to climate change might even
generate increasing risks of uncertainty, affecting
the creditworthiness and the international financial
accessibility of a given country (see Section 2.2;
Radu, 2021; Zenios, 2021; European Commission,
2020). The fiscal impact of physical risks is also
entwined with countries’ ability to adapt, by
anticipating the adverse effects of climate change
and taking appropriate action to prevent or
minimize the damage they can cause. Adaptation,
aimed at increasing resilience to adverse weather
effects in the long term and reducing the severity
of climate damages to more moderate effects, is
expected to require significant public expenditure
(including  investment) in  climate-proofing
infrastructure, among others. (*37) (%)

(*¥)Examples of adaptation measures include modifying
construction regulation for making buildings resilient to
higher temperature and/or extreme weather events,
developing drought-tolerant crops, promoting forestry
practices that could reduce vulnerability to storms and fires
(European Commission, 2020).

(*%%) See COM(2021) 82 final.
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Transition risks

Besides risks from direct physical impacts, the
transition to a low-carbon economy is also
expected to exert significant effects on the
economy and public finances (i.e. transition risks
from climate change). Despite exerting different
positive pressures on climate change itself or on
resilience to climate, the different range of
mitigation policy options (**) are also likely to
have specific impacts on the economy. The overall
macroeconomic impact is expected to depend on
the timing and design of policies to support the
transition. The conventional argument is that
transition risks underpin, at least in the short term,
a trade-off between reduction of current emissions,
which comes at a direct mitigation cost, and long-
term environmental quality (Baur et al., 2021,
Zenios, 2021; Feyen et al., 2020; NGFS, 2020;
Batten, 2018; OECD, 2015). While this does not
necessarily mean that economic growth will
decline, the transition is expected to lead to
asymmetrical impacts and adjustment costs at
sectoral level and for parts of the society
(European Commission, 2018). (%) Additionally,
the climate transition may potentially affect the
underlying composition of growth, with more
resources devoted to investment and less to
consumption, given the expected accelerated
obsolescence of certain existing capital stock
(Pisani-Ferry, 2021; European Commission,
SWD(2020) 176 final).

While public finances will play a central role in
the climate transition, they are also likely to be
subject to significant challenges. On the one
hand, mitigation efforts should reduce the risks and

(**®) Examples of mitigation policies include carbon taxation,
emission trading schemes, specific regulations or tax
incentives that promote the use of clean energy, (e.g.
renewable energy or zero-emission transport), or more
efficient energy use (i.e. scaling up the energy efficiency of
domestic appliances or buildings).

(*°) For instance, a contraction in economic activity in the
mining and extraction of fossil fuels is expected. An impact
on energy-intensive industries or the automotive sector can
also be expected, as these sectors will need to be
structurally transformed. Other sectors, such as renewable
energy or construction, are expected to face stronger
demand, but they may face bottlenecks. In addition, lower
and higher-income households will be differently affected,
due to their budget constraints but also their borrowing
capacity that influence their capacity to procure more
efficient assets. At the same time, the transition is expected
to spur growth in new sectors (i.e., ‘green growth’). See
European Commission (2018), COM(2018) 773 final.

economic and fiscal costs from climate change in
the long term, with milder impacts in terms of
damages, growth, and borrowing needs (Zenios,
2021). On the other hand, such policies are
expected to result in an upward pressure on public
finances in the short and medium term. For
example, higher public expenditure is likely to be
required in the form of public subsidies supporting
a clean energy transition as well as other social and
compensatory policies. At the same time,
additional revenue will be raised through carbon
pricing instruments (Pisani-Ferry, 2021; European
Commission, 2020a,b). For the EU as a whole, the
overall additional investment needs for the green
transition have been estimated to around EUR 520
billion per year for the period up to 2030
(European  Commission,  2021c). (**') More
specifically, the additional energy system
investment needs (including transport) to reach the
55% emissions reduction target have been
estimated to around EUR 390 billion per year
during 2021-2030 relative to 2011-2020. The
public sector will play an important role in
carrying out part of these investments directly and
in cooperating and/or providing support for private
investors, e.g. via private-public partnerships and
State aid schemes in support of the deployment of
renewable energy or the decarbonisation of
industry. (14?)

2.1.3. Climate change and fiscal sustainability
frameworks

Despite its considerable relevance, the analysis
of climate-related risks has often been absent
from fiscal sustainability frameworks of official
institutions, notably due to inherent difficulties
in conceptualising and quantifying such aspects.
Notwithstanding these  difficulties, modules
tentatively examining potential implications from
climate-related risks on the sustainability of public
finances have recently seen a surge. Recent
analyses on the matter relate to the United
Kingdom OBR (2021) and the Swiss Federal
Department of Finance (2021). (**3) At the EU
level, notable initiatives on fiscal matters and
climate change relate to ongoing work on ‘green
budgeting’ (Battersby et al., 2021; Bova, 2021),

(%) See European Commission (2021c), COM(2021) 662 final.

(+2) See SWD(2021) 621 final, Table 7.

(3 For an overview of official institutions encompassing
climate risks into fiscal sustainability and financial stability
frameworks, see European Commission (2020a).
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disaster-risk financing (Radu, 2021), and disater
risk-management (European Commission, 2021d).
Moreover, the 2019 Debt Sustainability Monitor
(European Commission, 2020a) provides a
conceptual framework on how to encompass
climate change impacts on growth and public
finances in the standard European Commission’s
Debt Sustainability Analysis (DSA).

On this basis, this chapter aims to provide an
assessment of the potential impact of climate-
related risks on public finances from an EU
perspective. This is in line with the action points
of the new EU Climate Adaptation Strategy. In
particular, we focus on acute physical risks from
climate change, as we aim to capture fiscal (debt)
sustainability impacts associated with extreme
weather and climate-related events. This is done by
providing first, stylised, stress tests, in the context
of the standard European Commission’s Debt
Sustainability Analysis framework for selected EU
Member States. To build our debt stress tests, we
adopt a stepwise approach. We begin with a
comprehensive review of the theoretical and
empirical literature on the macroeconomics of
natural disasters (Section 2.2.1). We then explore
available global natural disaster loss databases and
provide stylised facts on Europe (Section 2.2.2).
Our assumptions and modelling approach (Section
2.2.3), alongside our main results (Section 2.2.4),
are subsequently illustrated. Finally, Section 2.2.5
concludes with an overview of potential caveats to
our analysis and related way forwards.

2.2. STRESS TESTS ON THE FISCAL IMPACT OF
EXTREME WEATHER AND CLIMATE-
RELATED EVENTS

2.2.1. The macroeconomics of disasters

Climate-related disasters are expected to exert
significant economic and fiscal impacts. In this
section, we provide an overview of the theoretical
and empirical research on the macroeconomics of
natural disasters (Batten, 2018). While still at its
infancy, this literature provides a useful starting
point to examine the economic and related fiscal
impacts of extreme weather and climate-related
events. Our aim is to define a set of evidence-
based assumptions for our debt stress tests.

The emerging consensus in the literature is that
natural disasters tend to exert, on average,
adverse impacts on economic growth in the
short term. The latter may occur via several
transmission channels, affecting the main growth
drivers through unanticipated shocks to the supply
and demand side of the economy. On the supply
side, for instance, extreme weather and climate-
related events may significantly affect the
agriculture sector, but also cause loss or damage to
buildings, technology and relevant infrastructure.
More generally, extreme events may lead to capital
stock loss or disruption, with consequent impacts
on labour productivity, input shortages, and price
volatility. Concurrently, losses from extreme
events may lead to shocks on the demand side of
the economy, via reductions in wealth and
financial assets, thus affecting consumption and
investment. Global interactions with affected
trading partners may further cause reduced trade
flows, value chain disruptions, and inflationary
pressures. (144) Ultimately, supply and demand
shocks are expected to interact and entail, at least
in the short term, an immediate disruption to
output and growth.

However, in the medium and long term,
countries’ macroeconomic dynamics may be
expected to follow three, alternative, pathways
(see Graph 11.2.4 — Batten et al., 2020; Batten,
2018; Hsiang and Jina, 2014):

(***ySee Batten et al., (2020) and Batten (2018) for more a
detailed decomposition and review of the macro-economic
impacts (as well as implications for monetary policy) of
climate change.
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Graph 1l.2.4: Long-term macroeconomic impacts of
extreme weather and climate-related
disasters
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(1): The figure exemplifies GDP growth trends (y-axis) over
time, before and after a given climatic event occurs.
Source: Batten (2018).

1. Creative destruction: after an initial shock
following a disaster, a period of faster growth
might occur. This is the outcome of
reconstruction efforts, aimed at replacing lost
capital with new, modern, and innovative
units. The economy is set to be on a higher
path than before the event.

2. Recovery to trend: if 