Box (continued)

Table II1.1: Key determinants of the change in unemployment rate - panel regression results

Key factor Estimator ) Set of Dep.
independent var.

Dependent variable A UR A UR A UR A UR A ER

Estimator LSbv FD-GMM FD-GMM FD-GMM FD-GMM

1) @ "o " @ "o
Real GDP growth rate -0.255%*%*(0,283*** -(0,281***(0.215*%** (,152%**
(-4.636) (-3.949) (-4.117) (-3.412) ' (3.515)
A labour force participation rate " 0.557  0.859% 1.054
"(1.453) "(1.862) "(1.746)
A EPL (ind. and collective dismissa 0.665* -0.775*
"(1.853)  (-1.901)
Number of countries 18 18 18 14 14
Observations 315 315 315 224 224
R-squared 0.63
Wald time dummies 0 0 0 0 0
Wald country dummies 0.17
AR(1) (p-value) 0.03 0.03 0.05 0.07
AR(2) (p-value) 0.40 0.45 0.62 0.33
Hansen (p-value) 0.90 0.85 0.82 0.88
Number of instruments 25 27 26 25

Note: The panel estimation includes EU countries benefitting from SURE, covering the period 1999 to 2019. The following two
dependent variables are used, namely the change in the unemployment rate (A UR) and the change in the employment rate (A ER). The
specification controls for the endogeneity of output with internal instruments by using a first-difference GMM estimator (FD-GMM).

ok 4ok /% indicates statistical significance at the 10%/5%/1% level. The teduced country sample for the last three regressions is due to

data availability.

Source: Authors’ calculations based on the AMECO vintage of the Commission Autumn 2020 forecast.

The heterogeneity of unemployment rates,
both among SURE beneficiary Member States
and between SURE beneficiary and non-
beneficiary Member States, was also lower
than in previous crises. The global financial crisis
that began in 2008 led to a significant divergence of
outcomes across the EU, in particular with respect
to the labour market. The most-affected Member
States saw large and persistent rises in
unemployment. Graphs 1119 and II1.10 show the
rapid rise in the heterogeneity of unemployment
rates across SURE beneficiaries after 2008 (as
measured by the standard deviation), whereas this
heterogeneity in fact declined after the pandemic
struck in 2020, preventing a (labour-market-led)
rise in inequality across SURE Member States.
Graph 1I1.11 shows that, while the unemployment
rate rose significantly more in SURE beneficiaries
than non-SURE beneficiaries in the aftermath of
the Global Financial Crisis, the unemployment
rates in both groups followed a similar pattern
during the COVID-19 crisis. This suggests that
SURE may have contributed to preventing a strong
rise in unemployment in countries who had
suffered more labour market scarring and thus had
more vulnerable labour markets. This also points
to the fact that SURE’s beneficiaries included the
Member States whose labour markets needed
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SURE the most, namely those that suffered the
most during the global financial crisis.

Graph II1.9: Historical disparity of
unemployment rates in SURE and non-
SURE EU countries
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Graph III.10: Relative impact of crises on
labour market heterogeneity between
SURE and non-SURE EU countries
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(1) The relative divergence in unemployment between SURE
beneficiaries and the rest of the EU is calculated as the
difference between the standard deviation of unemployment
rates between SURE and non-SURE beneficiary EU Member
States. This measure is presented as an index equalling
100% in the period 1 year before the three crises considered
(t-1).

Source: Ameco.

Graph III.11: Comparative evolution of the
average unemployment rate between SURE
and non-SURE EU countries
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IT1.3.2. How did SURE contribute to the
recovery in 2021? The rebound effect
prevailing over lower labour mobility

The policies supported by SURE had two
opposing effects in 2021: facilitating the
rebound while also reducing job mobility. On
the one hand, by maintaining the link between
employers and employees during lockdowns, short-
time work schemes and similar measures created
the conditions for a rapid recovery as the skills of
underemployed  staff could be re-mobilised

immediately upon the resumption of activity. This
would also avoid substantial scarring of the labour
market (i.e. hysteresis effects). On the other hand,
it could be argued that short-time work schemes
reduced labour mobility, keeping people employed
in firms (and the self-employed engaged in
activities) they would otherwise have left and
preventing a potentially more efficient reallocation
of resources.

The following analysis provides evidence to
identify which of the two effects prevailed. To
that end, this paper will consider outturn data
(GDP, unemployment) as well as survey data.
Opverall, the analysis set out below indicates that
any potential friction preventing the reallocation of
labour appears to have been motivated by the
protection of sectors still badly hit by the pandemic
in early 2021 and, importantly, turned out to be
short-lived. This is also confirmed by the rapid
economic rebound facilitated by SURE, which was
particularly strong by historical standards.

Targeted support in 2021 and no evidence of
lasting reduction of job mobility

First, the uneven recovery in the first half of
2021 still required continued public policy
support to retain jobs in some sectors.
Subsequent waves of the pandemic required many
Member States to reintroduce restrictions at
various stages in 2021. Although the economic
impact of these waves was smaller than the first,
certain sectors were more affected than others,
particularly in services sectors, justifying the
targeted  retention policy to prevent a
disproportionate hike in unemployment.

This is confirmed by survey data. The EU
Business and Consumer Survey showed that the
services sectors most affected by COVID-19 in
SURE beneficiary Member States (accommodation,
food and beverage, travel agencies, sports activities
and other personal services) continued to suffer
from weak demand and confidence in the first half
of 2021 in particular (Graph II1.12). In contrast,
manufacturing was less affected by the restrictions
in early 2021 and performed better. As shown in
Graph I1I1.13, the sectors accounting for the largest
share of SURE expenditure were wholesale and
retail trade and accommodation and food services,
confirming that SURE addresses the most pressing
needs by supporting the worst hit sectors.
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Graph II1.12: Services sectoral demand and
SURE expenditure
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(1) For services, average index shown for accommodation,
food and beverage, travel agencies, sports activities and
other personal services.

Source: EU Business and Consumer Survey Programme
March 2022, Member State reporting tables.

Graph II1.13: Sectoral coverage of SURE
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Source: Member States’ reporting (January 2022).

With the ongoing but less widespread
restrictions, the wuse of short-time work
schemes remained substantial in early 2021,
mirroring SURE support. The use of short-time
work schemes hit an unprecedented peak during
the first wave of the pandemic in 2020. However, a
considerable number of workers continued to
benefit from the schemes in the first few months
of 2021 (Graph I11.14) as the most-affected sectors
continued to require support.
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Graph III.14: Share of employees benefiting
from short-time work and assimilated

schemes
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employment and social situation following the COVID-19
outbreak (Winter 2022).

Second, the unwinding of SURE spending and
short-time work schemes clearly indicated that
SURE expenditure was scaled back as the
recovery took hold. The negative correlation
between SURE expenditure and economic output
is evident: when economic conditions improved,
expenditure decreased, showing that the measures
adapted to the reality on the ground. This would
suggest that labour mobility was not impaired
when demand was recovering and reallocation
became feasible. Indeed, there was evidence of
labour shortages emerging in hospitality and
manufacturing, among the sectors most supported
by SURE, in 2021 (°?). The use of short-time work
schemes also declined in the second half of 2021,
reflecting the ongoing economic recovery,
supported by the successful rollout of the
vaccination campaigns. It is clear that SURE
expenditure closely tracks the share of employees
covered by short-time work schemes (Graph
I11.14).

This led to a quick reduction in SURE
coverage in 2021, confirming that it did not
stand in the way of job mobility when the
recovery solidified. During this uneven recovery,
SURE continued to significantly support jobs, but
the number of people and firms covered by SURE
declined sharply in 2021 compared to 2020, as
economies adapted to COVID-19 and many

(*») See European Commission (2021) : “Labour Market and Wage
Developments in Europe 20217
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sectors began to recover. SURE  supported
approximately 3 million people and over
400 000firms in 2021. This represents 6% of total
employment and around 10% of firms in the 13
beneficiary Member States who continued to use it
in 2021 (see Graphs II1.15 and 111.16). Indeed, six
Member States did not use SURE after 2020. This
again points to the fact that SURE did not support
an excessive number of jobs and thus impair
mobility in 2021.

Graph III.15: Workers covered by SURE in
2021 (% of total employment)
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(1) Member States that spent the SURE financial assistance
by the end of 2020 are not shown. n/a refers to Member
States that did not report coverage for 2021.

Source: Member States’ reporting (January 2022).

Graph III.16: Firms covered by SURE in
2021 (% of total firms)

60 m2021

2020

50

40

30

19}
£
=
=
©
5
<]
S
X 20
10
II n/a nla
0 Hm _
Y EEg S8 T O Y88 O T > >
= b= X > = ©
£ 3558 9% 582, 058655 &85
tL 2= 5 P2 £ > X8 g 9 ¢ 0 c
o o £ 0O o 2 O S5 3 5 % =
[a} =2 a un [=a} T
) [0] o
(1) See note to Graph V.14

(2) Total firms excludes zero-employee firms
Source: Member States' reporting (January 2022)

SURE contributed to an exceptional economic
rebound in 2021 and early 2022

The protection of employment at the start of
the pandemic supported a very rapid recovery
in 2021 by historical standards. Both GDP and
unemployment recovered closer to their pre-crisis
levels in SURE beneficiary Member States in 2021
compared to the global financial crisis and euro
area crisis after the same period (see Graphs 111.17
and I11.18). The continued recovery in employment
saw the unemployment rate fall below its pre-
pandemic rate to a record-low of 6.4% in the EU.
Total hours worked have risen, largely reflecting a
further reduction in the use of job retention
schemes, although they remain lower than before
the pandemic. This suggests that keeping the
available workforce connected with firms via short-
time work schemes and similar measures has
helped support the swift recovery, despite the
challenging epidemiological situation still evident in
2021. Prior to Russia’s invasion of Ukraine, it was
expected that in 2022 the continued COVID-19
recovery would further outperform that of the
previous crises (based on the Commission’s winter
forecast). This points to limited labour market
scarring due to the COVID-19 crisis.

Graph II1.17: Historical comparison of the
recovery in GDP after a crisis

106%

104% Covid (2020)

102% 7’

, EA debt

100%
° crisis (2012)

98%

GFC (2009)
96%
94% \ 7

92%

90%
t-1 (pre-crisis) t t+1 t+2

(1) Aggregate GDP for SURE beneficiary Member States
shown. Time period t-1 refers to the year prior to the
respective crises, implying that e.g. t+2 for the COVID-19
crisis refers to 2022. t=2009 for Global financial crisis (GFC);
t=2012 for euro area (EA) debt crisis.

Source: Ameco (using the Commission's 2021 Autumn
forecast), Eurostat.

SURE’s  confidence-boosting effect on
economic agents is also likely to have
supported the recovery. SURE received broad-
based support from EU citizens. For example, 82%
of euro area residents responding to the
Eurobarometer survey published in December
2021 considered SURE loans to keep people in
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employment to be a good idea (53). This positive
view of SURE holds across both beneficiary and
guarantor countries (see Graph II1.19), reaffirming
the instrument’s success both in supporting jobs
and in improving confidence in the EU. The
sizeable oversubscription of SURE bonds by
investors also suggests that financial markets have
trust in the efficiency of the instrument.

Graph II1.18: Historical comparison of the
recovery in unemployment after a crisis
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Source: Ameco (using the Commission's 2021 Autumn
forecast), Eurostat.

Graph II1.19: EU citizens’ views on whether
SURE loans were a good idea
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publication, conducted in euro area countries in October
and November 2021.

curopa.cu/eurobarometer/surveys/detail /2289

(®3 See: https:

38 | Quarterly Report on the Euro Area

I1I.3.3. Another impact: sizeable interest
savings from Member States

SURE has also generated a total of EUR 8.5
billion in savings on interest payments for
Member States (Graph II1.20). These savings
were generated as SURE loans offered Member
States lower interest rates than those they would
have paid if they had issued sovereign debt
themselves, and this over an average period of
close to 15 years. This is due to the EU’s AAA
credit rating and the liquidity of the SURE bonds.
The largest savings were recorded by Member
States with lower credit ratings. This estimate does
not include any possible additional confidence
effects of the new emergency instruments,
including SURE, which likely prevented a rise in
the interest rate spread for Member States’
sovereign borrowing. The true interest savings are
therefore likely to be even higher. Furthermore,
Member States could reduce the volume of their
own sovereign issuance in those funding periods,
which likely improved the conditions they could
achieve with that issuance.

Graph II1.20: Interest savings by Member
State (% of loan amount received)
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(1) Based on the eight SURE bond issuances as of May 2022.
Interest savings are computed bond by bond, and summed
across issue dates and maturities. A detailed description of
the methodology is available in McDonnell et al. (2021).
* No yield curve for euro-denominated bonds is available for
Hungary. The vyield curve in national currency was used
instead.

** Estonia has issued only one outstanding 10-year bond, no
data were available for other maturities. The spread with the
EU SURE social bond at these other maturities is assumed to
be close to zero.

Source: European Commission.
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II1.4. Why was SURE a success? Three
considerations

Three broad policy lessons can be drawn from the
success of SURE.

Firstly, SURE responded to an emergency
need that was both social and economic in
nature. Amid the uncertainty at the outset of the
pandemic, it was crucial for policymakers to take
concrete steps to avoid long-term social and
economic scarring due to a shock that had strong
reasons to be assumed to be (correctly, as it turned
out) of temporary nature. To that end, SURE
served a real purpose, responding to a strong need
identified by both Member States and the
Commission, namely to retain workers in
employment to protect their incomes and mitigate
the economic and socio-economic damage of the
pandemic. The social nature of this goal was
emphasised by the issuance of social bonds by the
EU for the first time, which has also proven
popular with investors.

Accordingly, the scope of SURE was not based
on a rigid institutional definition, but was
purpose-based, i.e. supporting job retention. It
was not limited to a narrow type of instrument that
was only a means to an end. It included short-time
work schemes but also other job retention
measures (i.e. measures similar to short-time work
schemes), in particular for the self-employed. The
very purpose of SURE was to allow Member States
to optimise their national labour market policy in
the face of unprecedented and dramatic
circumstances, by offering them EU support on a
wide array of measures appropriate to retain jobs in
firms, while providing income support. These
included support for self-employed
workers and wage subsidy schemes (which are not
calculated in terms of hours not worked, but rather
as a lump sum or a share of the wage bill). Other
measures included various reductions in indirect
labour costs (related to job retention), sick leave
and special leave benefits, and other specific
measures to extend the activity of atypical workers
(e.g. intermittent or seasonal workers).

measures

Secondly, in terms of governance, SURE
showed the merit of the EU method, combined
with light conditionality and flexible national
implementation. SURE was initiated by the

Commission following the EU Community
method, rather than the intergovernmental
approach. This ensured accountability and

solidarity =~ among  Member  States,  while
contributing to reducing any stigma. The
Commission proposed light conditionality under
SURE: the only condition was that Member States
had faced a severe and sudden increase in spending
on short-time work schemes and similar measures
due to the pandemic. Together with the purpose-
based scope of SURE, this light conditionality
allowed Member States to retain ownership of the
types and design of measures they implemented
nationally, with SURE acting as a second line of
defence.

Thirdly, the SURE instrument was
underpinned by a  robust financial
construction. SURE came into existence based on
a guarantee system provided by Member States. All
Member States, including the eight that did not
benefit from SURE, provided a total of EUR 25
billion of guarantees. These guarantees were
provided voluntarily, and, once granted, became
irrevocable, unconditional and on-call. ‘This
guarantee system is financially robust (while also a
clear expression of solidarity through the EU
budget). This system made SURE bonds highly
credible to markets and credit rating agencies,
paving the way for the strong investor demand that
has materialised. The popularity of SURE, amongst
both Member States and investors, has reduced the
risk of stigma attached to the use of financial
assistance by any particular Member State.

ITI.5.  Conclusion

This section has provided an update on the use
of SURE financial assistance up to 16 May
2022. It focuses on developments since the
previous QREA article on SURE of July 2021. The
section extends the analysis set out in the third
biannual report on SURE, published in March
2022. The initial assessment of SURE’s impact on
job retention in 2020 has been confirmed with an
updated and extended analysis, including that
SURE contributed to preventing an estimated 1%z
million people from becoming unemployed. The
public policy support measures also prevented a
divergence in unemployment across SURE
beneficiary Member States.

Over the last 12 months, the pandemic has
continued to evolve, requiring differing policy
responses at various stages. In 2021, SURE’s
support for the rapid rebound appears to have
outweighed any potential negative impact of
impaired labour mobility. This has meant SURE
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has continued to be used in many Member States,

and the effects of those policies will also become
clearer as time goes on.

The section concludes by highlighting the three
main reasons behind SURE’s popularity and
success, namely its social and economic purpose,
its governance and its financial construction.
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IV. Stress tests on the fiscal impact of extreme weather

and climate-related events

By Nicola Gagliardi, Pedro Arevalo and Stéphanie Pamies

Abstract: This section analyses the potential impact of climate change on public finances. We focus on
the acute physical risks from climate change, with the aim of capturing the 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
(DSA) framework for selected EU Member States, using a comparative approach. Climate-related
aggravating factors to fiscal (debt) sustainability are captured by drawing on information from a global
natural disaster database as well as forward-looking estimates of economic losses from different climate
events projected under different global warming pathways. Our results highlight that extreme weather
and climate-related events may pose risks to fiscal (debt) sustainability in several countries, though the
risks remain manageable under standard global warming scenarios. Our findings emphasise the
importance of taking large-scale, rapid, and immediate climate mitigation and adaptation measures to
dampen the adverse economic social and fiscal impacts of potentially more frequent and intense extreme
events. This will reduce countries’ exposure, vulnerability, and debt sustainability risks (**).

IV.1.Introduction

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 (°%). The
rise in anthropogenic GHGs generates 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’ (%9).

As a result, global temperature has been increasing
markedly over the past century. According to the
United Nations Intergovernmental Panel on
Climate Change (IPCC), 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

(**) This Section is an extract from Gagliardi e a/ (2022), “The Fiscal
Impact of Extreme Weather and Climate Events: Evidence for
EU Countries’, European Economy Discussion Paper, European
Commission, forthcoming, based on the related chapter published
under the Fiscal Sustainability Report 2021, European Economy,
Institutional Paper 171, April 2022, European Commission.

(> IPCC (2021), ‘Summary for Policymakers. In: Climate Change
2021: The Physical Science Basis. Contribution of Working
Group I to the Sixth Assessment Report (ARG) of the
Intergovernmental Panel on Climate Change’, Cambridge
University Press.

(%) Stern, N. & Stern, N. H. (2007), ‘“The economics of climate
change: the Stern review’, Cambridge University Press.

have increased even faster, by 1.7°C to 1.9°C, over

the same period (Graph IV.1).

Graph IV.1: Global and European
temperature anomalies, 1850-2019
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Source: European Commission, based on the European
Environment Agency, Annual Global (Land and Ocean)
temperatue anomalies - HadCRUT (degree 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 IPCC’s
Sixth Assessment Report (*7), average global
temperature is expected to already reach or exceed
1.5°C of warming within the next 20 yeatrs. Under
high (SSP3-7.0) and very high (SSP5-8.5) projected

GHGs emission scenarios - i.e. assuming the world

¢7) IPCC (2021), op. cit
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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. Limiting
global warming to 1.5°C is expected to reduce risks
to ecosystems and human activities (°9).

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 (5%) ().
These risks may emerge 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 —called chronic
physical risks). Or they may emerge via more intense
and frequent extreme weather and climate-related
events (e.g. storms, floods, droughts, heat waves —
called acute physical risks — Graph 1V.2) (). Every
additional 0.5°C of global warming is likely to
cause a significant increase in both the ntensity and
frequeney of extreme weather and climate-related
events, such as severe heatwaves, heavy
precipitation, and drought (°2). The risk of non-
linearities and tipping points may further increase
the likelihood for catastrophic and irreversible
outcomes to occur (03).

(®8) IPCC (2021), gp. ¢it.; United Nations Framework Convention on
Climate Change (UNFCC; 2021), ‘Conference of the Parties
serving as the meeting of the Parties to the Paris Agreement’,
Glasgow.

(%) IPCC (2022), ‘Summary for Policymakers. In: Climate Change
2022: Impacts, Adaptation and Vulnerability. Contribution of
Wortking Group II to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change, Cambridge
University Press.

() Natural hazards become disasters when ‘human lives are lost, and
livelihoods damaged or destroyed” (CRED (2020), “The Human
Cost of Disasters (2000-2019)’, United Nations Office for
Disaster Risk Reduction, p. 8). In this chapter, we focus on
natural hagards and disasters caused by ‘extreme weather or climate-
related” events. Earthquakes are not included in our definition.

() The distinction between extreme weather and extreme climate events is
not clear-cut and mainly depends on the adopted time scale. In
particular, ‘extreme weather events are associated with changing
weather patterns, that is, within time frames of /ess than a day to a
Jfew 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),
‘Managing the Risks of Extreme Events and Disasters to Advance
Climate Change Adaptation. A Special Report of Working
Groups I and 1I of the Intergovernmental Panel on Climate
Change’, Cambridge University Press, p. 117).

(¢2) IPCC (2021), gp. cit.

(%) Lenton, T. M., et al. (2019) ‘Climate tipping points—too risky to
bet against’, Nature, pp. 592-595.
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Graph IV.2: Global number of natural
disasters, 1985-2020
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(2) RHS: the % (in terms of total natural disasters) of
weather and climate-related events (i.e. meteorological,
hydrological, climatological), shows as a 5-year moving
average.

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

Climate-driven physical risks also entail economic
and fiscal consequences (%4). Adverse economic
impacts may occur through shocks to the supply
and demand side of the economy caused by
damage and disruption to critical infrastructure and
property, reduced labour productivity, lower
consumption and investment, disruption to global
trade flows and other effects. Public finances are
likely to be equally affected via, for instance,
increased public spending, contingent liabilities
materialising, and/or output losses.

Given the unavoidable rise of climate pressures in
the years ahead, it is essential to analyse the
potential macroeconomic and fiscal sustainability
implications of climate change. This section
analyses the potential impact of climate-related
risks on public finances. In particular, we aim to
capture the fiscal (debt) sustainability impacts
associated with acute physical risks of climate change,
notably arising from extreme weather and climate-
related events (%), To carry out the analysis, we

(%) Batten, S. (2018), ‘Climate change and the macro-economy: a
critical review’, Bank of England Staff Working Paper, No. 706.

(%) In addition to risks from direct physical impacts, the transition to a
low-carbon economy is also expected to have significant effects
on the economy and public finances (i.e. fransition risks from
climate change). While physical and transition risks ‘are not
independent of each other but tend to interact’ (Batten et al.
(2020), ‘Climate change: Macroeconomic impact and implications
for monetary policy’, Ecwlogical, Societal, and Technological Risks and
the Financial = Sector, Palgrave Macmillan, p. 16), due to
methodological reasons this chapter strictly focuses on the
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provide first, stylised, stress tests in the context of
the standard European Commission’s Debt
Sustainability Analysis (DSA) framework for
selected EU Member States.

This Section is structured as follows. Sub-Section
1V.2 gives an overview of the main theoretical and
empirical literature on the macroeconomics of
disasters. Sub-Section IV.3 presents stylised facts
on FEurope. Sub-Section IV.4 describes our
assumptions, the stress-test approach, and our
main results. Sub-Section IV.5 concludes.

IV.2. The macroeconomics of disasters

In this sub-section, we provide an overview of the
theoretical and empirical research on the
macroeconomics of natural disasters (¢6). 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 to underpin our debt
sustainability stress tests.

The emerging consensus in the literature is that, on
average, natural disasters tend to exert adverse
impacts on economic growth in the short term (¢7).
The effects can flow 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,
extreme weather and climate-related events may
significantly affect the agriculture sector and cause
loss or damage to buildings, technology and
infrastructure. More generally, extreme events may
lead to capital stock loss or disruption, with
repercussions 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, which has a knock-on
effect on consumption and investment. Global
links with affected trading partners may cause
reduced trade flows, value chain disruptions, and
inflationary pressures (°®). Supply and demand
shocks are expected to interact and to cause, at

macroeconomic and fiscal impact of (acute) physical tisks from
climate change.

(¢%) Batten, S. (2018), gp. cit.

(¢7) Ibid.

(°®) See Batten, S. et al. (2020), op. cit. for a detailed review of the
macro-economic impacts as well as monetary policy implications
of climate change.

least in the short term, an immediate disruption to
output and growth.

However, over the medium to long term,
countries’ macroeconomic dynamics may be
expected to follow three, alternative, paths (¢):

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 growth
path than before the event;

2. Recovery to trend: Though growth is expected to
slow down in the aftermath of a disaster,
output should gradually converge to its pre-
disaster trend via a catching-up effect. The
negative impact on growth is therefore only
temporary (70);

3. No recovery: A disaster is expected to restrain
growth due to the destruction of productive
capital and durable consumption goods. Under
this scenario, output does not rebound and
remains permanently lower over the long term.

Despite mixed empirical evidence, most studies
appear to confirm that a high-intensity disaster has
an immediate negative impact on growth. In the
medium and long term, the %o recovery’ hypothesis is
the most supported (7'). However, recent works
clearly emphasise the importance of adequate
disaster insurance coverage to offset these
drawbacks. In particular, #ninsured losses appear to

() 1bid.; Batten (2018), gp. cit.; Hsiang, S. M., and Jina, A. S. (2014),
“The causal effect of environmental catastrophe on long-run
economic growth: Evidence from 6,700 cyclones’, National Burean
of Economic Research, No. w20352.

(%) The ‘recovery to trend’ hypothesis argues that growth should
temporarily suffer in the aftermath of a natural disaster but should
eventually rebound, causing income levels to converge back to
their pre-disaster trend. A rebound might be expected as the
marginal product of capital would rise when capital and labor
become relatively scarce after a disaster (due to destruction and
mortality), causing individuals and wealth to migrate into
devastated locations until output recovers to the regional trend.
The undetlying logic of this hypothesis has mixed empirical
support (For details, see Hsiang, S. M., and Jina, A. S. (2014),
op.cit.).

(") This conclusion is reported as an average impact from available
studies so far. The latter encompass a wide range of countries,
including advanced economies. For an overview of the empirical
evidence around the short- and long-term economic impact of
natural disasters, see Hallegatte et al. (2020), ‘From poverty to
disaster and back: A review of the literature.” Economics of Disasters
and Climate Change, 4(1), 223-247; Batten et al, (2020) op. cit;
Batten (2018) op. cit.

Volume No 2 | 43



be the main driver behind the adverse
macroeconomic shocks of natural catastrophes,
both in terms of their impact and over the long
term, insofar as productive capital is not replaced.
By contrast, sufficiently insured losses are shown
to be inconsequential in terms of foregone output.
Disaster insurance coverage plays an important
cushioning role, minimising the adverse shock to
output and at the same time supporting the
recovery ("?). In particular, adequate insurance
coverage appears to support post-catastrophe
recovery (e.g., funding reconstruction projects) and
cushion the contemporaneous impact of the
disaster (i.e. contributing to prevention and disaster
risk management) (73) .

In turn, natural disasters are also likely to have
different impacts on public finances (7). For
extreme weather and climate-related events, there
may be direct impacts via upward pressure on public
expenditure. This could be due to costs incurred to
replace damaged (and/or lost) assets and
infrastructure, social transfers to help the affected
populations, and relief aid to affected industries
and businesses. Extreme events may also lead to
the materialisation of both explicit (e.g. relief or
disaster-specific transfers to local governments,
government guarantees for firms and public-private
partnerships) and zzplicit contingent liabilities (e.g.
public support to distressed financial institutions).

At the same time, disasters can have indirect impacts
on public finances. These may include reductions

in tax revenues following disaster-driven
disruptions to economic activity in climate-
sensitive  sectors  and  regions.  Funding

reconstruction projects and post-disaster outcomes
through budgetary resources reallocation and/or
additional domestic/external borrowing might also
affect the country’s capacity to meet debt payments

(® Fache Rousovi ¢ al. (2021), ‘Climate change, catastrophes and the
macroeconomic benefits of insurance’, Financial Stability Report,
European Insurance and Occupational Pensions Authority, July
2021; Von Peter e al. (2012), ‘Unmitigated disasters? New
evidence on the macroeconomic cost of natural catastrophes’, BLS
Working Papers, No. 394.

() This may be due, for instance, to insurance companies requiting
specific building codes and disaster risk management practices to
(also) limit the extent of their own liabilities (Von Peter et al.,
2012, op. cit., p. 16).

(% This section focuses on the economic and fiscal impacts of
extreme weather and climate-related disasters. However, public
finances may also be subject to (direct and indirect) impacts from
climate change policies (i.e. adaptation and/or mitigation). For an
overview of these, see the ‘Debt Sustainability Monitor 2019’
European Economy, Institutional Paper 120, January 2020,
European Commission.
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over the medium term. Related to this, vulnerability
to natural disasters might generate increasing risks
of  uncertainty, affecting a country’s
creditworthiness and access to international
financial accessibility (7).

Empirical evidence on the fiscal impact of natural
disasters, especially for advanced economies, is
quite limited and often based on selected case
studies. Recent research has covered the macro-
fiscal impacts of earthquakes and floods in EU
Member States (70) and the role of fiscal policy to
moderate the effects of natural disasters in US
states (7). Other works have highlighted a
relatively small but negative fiscal impact of
individual disasters, with respect to the size of the
economy.

This research finds that selected natural disasters
occurring in the US and the EU have had an
overall fiscal impact between 0.3% and 1.1% of
GDP (7). Studies on a wider sample of countries
find similar results. An additional large scale
extreme event implies a fiscal deficit increase
ranging between 0.23% and 1.4% of GDP, on
average, depending on the country group (7).
Moreover, the research finds that the fiscal
response differs by disaster and degtree of insurance
coverage (%). Nevertheless, these estimates may be
prone to underestimating the effect, mostly due to

(®) Radu, D. (2021), ‘Disaster Risk Financing: Main Concepts and
Evidence from EU Member States’, European Economy,
Discussion Paper 150, October 2021, European Commission;
Zenios, S. A. (2021), “The risks from climate change to sovereign
debt in Europe’, Available at SSRN 3891078.

(%) World Bank (2021), ‘Financial Risk and Opportunities to Build
Resilience in Europe’, World Bank.

(") Canova, F. and Pappa, E. (2021), ‘Costly Disasters and the Role
of Fiscal Policy: Evidence from US States’, European Economy
— Fellowship Initiative Discussion Paper 151, November 2021.

(®) Heipertz, M., and Nickel, C. (2008), ‘Climate change brings
stormy days: case studies on the impact of extreme weather events
on public finances’, Available at SSRN 1997256.

() Lis, E. M., and Nickel, C. (2010), “The impact of extreme weather
events on budget balances’, International Tax and Public Finance,
17(4), 378-399. The identification of natural disasters differs
across studies, depending on data availability. Heipertz and Nickel
(2008) focus on the four most extreme weather events in the EU
since 1990 and the two most extreme events that occurred in the
US since 1990, for which the direct budgetary impact could be
gathered. Lis and Nickel (2010) only consider large-scale events
that meet at least one of the following criteria: (i) the number of
persons affected is no less than 100,000, (ii) the estimated damage
costs of the extreme weather events are no less than 1 billion US
dollars (in constant 2000 dollars), (ili) the number of persons
killed is no less than 1,000, (iv) the estimated damage costs are
above 2% of GDP.

() Melecky, M., and Raddatz, C. E. (2011), ‘How do governments
respond after catastrophes? Natural-disaster shocks and the fiscal
stance’, Natural-Disaster Shocks and the Fiscal Stance (February 1,
2011), World Bank Policy Research Working Paper, 5564.
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inherent difficulties in quantifying economic and
fiscal outcomes. This may be due to the use of
simplifying assumptions, differences in data,
estimation methods, and identification
approach (81). More importantly, all these estimates
may be somewhat outdated, given the recent and
expected increasing risk of disasters caused by
human-induced climate change.

IV.3.Stylised facts on Europe

This Sub-Section describes the exposure of EU
countries to extreme weather and climate-related
events and the corresponding economic losses
these events would cause. Our aim is to identify the
most exposed and vulnerable countries for which it
would be relevant to run stress tests under the

DSA.

Trends of weather and climate-related events
in the EU

Over the period 1980-2020, the EU experienced a
total of 1,040 weather and climate-related disasters
(out of 1,117 natural disasters) (Graph IV.3).
Meteorological events were the most reported type
of disaster, with 543 events recorded over that
period, followed by hydrological (389) and
climatological (108) ones. Storms and floods
accounted for almost 70% (i.e. 35% ecach) of all
reported disasters, alongside extreme temperature
episodes (18%) and, to a lesser extent, wildfires
(8%), droughts (3%), and landslides (2%) (%2).

(®!) For instance, Heipertz and Nickel (2008) only focus on selected
natural disasters and rely on long-term averages of budgetary
elasticities to translate the economic damage (as % of GDP) into
implied deficit increase. More sophisticated estimation methods
data structures are used in both Lis and Nickel (2010) as well as in
Melecky and Raddatz (2011). However, the former are not able to
distinguish between direct and indirect fiscal impacts of extreme
events. Instead, the fiscal response to natural disasters using
annual (rather than higher frequency data), as in Melecky and
Raddatz (2011), may lead to potential identification issues.

(®?) In the EM-DAT database, weather and climate-related disasters
are identified in three main disaster subgroups (meteorological,
hydrological, and climatological). In turn, each disaster subgroup
encompasses main disaster types. In particular, meteorological
events include episodes of extreme temperature, fog, and storms.
Hydrological events include floods, landslides, and wave actions.
Last, climatological events include episodes of drought, glacial
lake outburst, and wildfires. For details, see

https://www.emdat.be/classification.

Graph IV.3: : Number of weather and
climate-related disasters in the EU, by
disaster sub-group, 1980-2020
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Source: European Commission, based on the Emergency
Events Database (EM-DAT; CRED, UCLouvain).

A country-level analysis shows that the events
recorded over the 1980-2020 period were
distributed quite unevenly across countries (Graph
IV.4). France was the most struck country,
reporting around 15% of all reported events,
followed by Italy (9.3%), Spain (8.7%), Romania
(7.8%), and Germany (7.3%). An average of
around 5% of all disasters were reported in Greece,
Poland, Belgium, Austria and Poland. The
remaining countries recorded an average of around
3% each, with the exception of Sweden, Latvia,
Slovenia, Estonia, and Finland, which recorded less
than 1% of disasters.

Graph 1V.4: Geographical distribution (% of
EU total) of weather and climate-related
events in the EU, 1980-2020, per decade
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(1) Information for MT and CY is missing.
Source: European Commission, based on the Emergency
Events Database (EM-DAT; CRED, UCLouvain).

Over the past 20 years, central-eastern European
countries recorded a significant increase in the
number of disasters (Graph IV.4). This has been
particularly the case for Croatia, Czechia, Latvia,
Slovakia, Bulgaria, Romania, and Hungary,
alongside some southern European countries (Italy,
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Greece, and Portugal). Meteorological and
hydrological events (mainly driven by storms and
floods) were the main disaster types accounting for
this increase.

Looking ahead, climate change is expected to lead
to a significant increase in the frequency and
strength of many types of weather and climate-
related events (%3). Evidence from literature shows
projected increases in the severity, duration, and/or
extent of several events, particularly heat waves,
heavy precipitation, floods, droughts, and wildfires.
However, the impacts are not expected to be felt
evenly across Europe (34).

Economic losses from weather and climate-
related events

Current available data indicate that, on average, the
economic impact of weather and climate-related
events should be contained. Over the period 1980-
2020, economic losses accounted for a total of 3%
of GDP in the EU. The annual average economic
losses amount to less than to 0.1% of GDP ().
Although these figures may not (yet) appear as
macro-economically significant, they are also very
likely to suffer from underreporting of the actual
effects (30). In addition, annual economic losses
mask distributional impacts, with significant
variations over time and across countries,
depending on the occurrence of natural disasters.

Over the period 1980-2020, total economic losses
ranged from almost 8% of GDP in Spain, 7% of
GDP in Czechia, 5% in Romania and Portugal, to
less than 1% of GDP in the Netherlands, Estonia,
Lithuania, Sweden, Belgium, and Ireland. The
effect of natural disasters on the overall economic
losses has not been even over time as, quite often,
single events have caused a significant share of
total reported economic losses (Table IV.1).

(%) IPCC (2021), op. cit.

(%) EEA (2017), ‘Climate change, impacts and vulnerability in Europe
2016 - An indicator-based report’, European Environment
Agency.

(®%) Based on the Emergency Events Database (EM-DAT; CRED,
UCLouvain). The total estimated economic losses are defined as
the value of all damages to property, crops, and livestock, as well
as other losses related to the disaster. The registered figure
corresponds to the value at the time of the
(https://www.emdat.be/Glossary).

(%) This relates to data collection challenges and to the specific aim of
different global natural disaster databases (See Box I11.2.1, Part 11,
Chapter II, Fiscal Sustainability Report 2021, European Economy
Institutional Paper 171, April 2022, European Commission)

event
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Table IV.1: Selected major weather and
climate-related disasters and associated
economic losses, by country, type and year

. | Total economic
. Related economic
Country Year Disaster type losses over 1980-
losses, % GDP
2020, % GDP
BE 1990 Storm 0.5 0.8
BG 2005 Flood 1.5 33
cz 1997 Flood 3.0 6.9
DK 1999 Storm 15 3.0
DE 2002 Flood 0.6 2.2
EE 2005 Storm 0.9 0.9
IE 1990 Storm 0.2 0.6
EL 1990 Drought 1.0 3.6
ES 1983 Flood 23 7.7
FR 1999 Storm 0.8 2.8
HR 2000 Extreme temp. 11 2.6
IT 1994 Flood 0.9 3.2
Lv 2005 Storm 1.9 1.9
LT 2006 Drought 0.7 0.9
LU 1990 Storm 29 31
HU 1986 Drought 2.0 43
NL 1990 Storm 0.5 1.2
AT 2002 Flood 1.1 2.4
PL 1997 Flood 2.2 43
PT 2003 Wildfire 1.0 4.9
RO 2000 Drought L2 5.0
N| 2007 Storm 0.8 1.7
SK 2004 Storm 0.9 24
FI 1990 Storm 0.0 0.0
SE 2005 Storm 0.7 0.8

(1) 'Related economic losses’ stand for the economic losses
associated with each weather and climate disaster reported in
the table. Total economic losses are the total reported for the
country over the period 1980-2020. Data for CY and MT are
missing.

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

In the EU, hydrological and meteorological events
have caused the majority of losses from weather
and climate-related disasters. The impact has even
increased over the past 20 years, with weather and
climate-related events accounting for a cumulative
50% of total reported economic losses from
natural disasters, compared to around 29%
observed during the 1980-1999 period (see Graph
IV.5).
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Graph IV.5: Economic losses from extreme
weather and climate-related events in the
EU (% of total events), by disaster
subgroup, 1980-2020
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(1) Meteorological (e.g. extreme temperatures,
hydrological (e.g. floods), climatological (e.g.
wildfires). Total events also include earthquakes.
Source: European Commission, based on the Emergency
Events Database (EM-DAT; CRED, UCLouvain).

storms),
droughts,

Economic losses from natural disasters are
projected to increase at least two-to-threefold in
the EU, by mid-century. By the end of the century,
losses may increase by a further multiple (*7). In
particular, projections show that, compared to
baseline climate conditions (%), economic losses
are expected to be 1.9 times bigger by mid-century
if global warming were contained to the (more
ambitious) Patis Agreement target (1.5°C) by mid
century. The impact would be 2.5 times bigger
under the 2°C target, within the same horizon. The
expected factor increase in projected economic
losses for the EU’s main regional aggregates are
shown in Table IV.2.

In the longer term (by the end of the century),
meeting the Paris target of 1.5°C will prove
essential to contain increases in economic losses
(Table IV.3). Losses are expected to rise threefold
under the more favourable warming scenario, but
to reach almost eight-to-fifteen times higher in the
2°C and 3°C warming scenarios. This is largely
linked to the greater exposure of people and assets,
driven by future socioeconomic development (i.e.

(¥7) Feyen et al. (2020), ‘Climate change impacts and adaptation in
Europe’, JRC PESETA 1V final report (No. JRC119178), JRC
Science for Policy Report, Joint Research Centre, European
Commission. Projections of economic losses (in 2015 values) in
the PESETA 1V project are provided on the basis of a dynamic
assessment’, evaluating how natural catastrophes combined with
different global warming levels would impact EU society ‘as
projected for 2050 and 2100 according to the ECFIN Ageing
Report 2015 projections of population and the economy.

(%) In the PESETA IV project, projections of economic losses are
calculated against specific ‘baseline climate conditions’, identified
as the period 1981-2010 (Feyen ¢ al., 2020).

linked to the growth of the size of the economy).
Moreover, these figures mask significant
differences across regions.

Table IV.2: Factor increase in economic
losses for the 1.5°C and 2°C warming
scenarios, by mid-century, regional

agg regates
Regional aggregate MF 1.5°C scenario MF 2°C scenario
Mediterranean x2.0 x2.3
Atlantic x2.3 x3.4
Continental x1.7 x2.1
Boreal x1.6 x2.3
EU x1.9 x2.5

(1) Mediterranean (PT, ES, IT, MT, CY, SI, HR, EL); Atlantic
(IE, FR, BE, NL, LU); Continental (AT, DE, DK, PL, CZ, SK,
RO, BH, HU); Boreal (FI, SE, LT, LV, EE).
(2) Factor increases are built with respect to baseline climate
conditions (1981-2010) used in the PESETA IV project and
represent the expected increase in economic losses from
natural catastrophes under different global warming
scenarios.

Source: European Commission, based on the PESETA IV
project (Feyen et al., 2020, op.cit.)

Table IV.3: Factor increase in economic
losses for the 1.5°C, 2°C, and 3°C warming
scenarios, by the end of the century,
regional aggregates

MF 1.5°C scenario MF 2°C scenario

Regional aggregate MF 3°C scenario

Mediterranean x3.2 X6.6 x10.8
Atlantic x3.8 x13.9 x25.1
Continental x2.6 x5.4 x11.0
Boreal x2.6 x5.6 x12.8

EU x3.0 x7.9 x14.9

(1) Mediterranean (PT, ES, IT, MT, CY, SI, HR, EL); Atlantic
(IE, FR, BE, NL, LU); Continental (AT, DE, DK, PL, CZ, SK,
RO, BH, HU); Boreal (FI, SE, LT, LV, EE).
(2) Factor increases are built with respect to baseline climate
conditions (1981-2010) used in the PESETA IV project and
represent the expected increase in economic losses from
natural catastrophes under different global warming
scenarios.

Source: European Commission, based on the PESETA IV
project (Feyen et al., 2020, op.cit.)

Nevertheless, the projected economic impacts do
not include all potential consequences from climate
changes. They do not include other key items (e.g.
irreversible damage to nature and species losses)
and the consequences of passing tipping points. In
addition, they do not capture the full effects of
extreme events in all sectors. Hence, these
projections are only meant to serve as a lower bound
of expected adverse economic impacts from
climate change in the EU (%).

%) Ibid.
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The role of insurance coverage

Adequate insurance coverage can reduce the
adverse economic impacts of natural disasters.
Though they do not prevent the loss of assets,
well-designed climate risk insurance policies help
countries better manage and mitigate the economic
impact of disasters, by acting as a safety net and
buffer after an extreme event while, at the same
time, promoting risk awareness ().

In turn, the distribution of wninsured economic
losses, or the ‘climate protection gap’ provides a
more comprehensive overview of EU countries’
past relative economic exposure to extreme
weather and climate-related events (Graph IV.0).

Graph IV.6: Cumulative uninsured economic
losses from weather and climate events
(% of country GDP), by country, 1980-

2020
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(1) The figures reported come from EM-DAT, which provide
data on total and insured economic losses. As also
documented in the Fiscal Sustainability Report (Part II,
Chapter 1II), this dataset is likely to suffer from
underreporting. However, this is the only publicly available
dataset with a broad coverage on extreme weather and
climate-related events.

(2),Information for CY and MT is missing.

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

This shows that in terms of countries’ economic
size, the southern and eastern European countries
appear to have been the most exposed. This is the
case for Spain (with cumulated uninsured
economic losses representing 7.5% of GDP over
1980-2020), Romania (5% of GDP), Portugal,
Czechia, Hungary (4.5% of GDP), followed by
Poland (around 4% of GDP) and an impact
ranging from 3% to 3.5% of GDP for Greece,
Bulgaria, and Italy. By contrast, countries with

() Cebotari, A., & Youssef, K. (2020). Natural Disaster Insurance
for Sovereigns: Issues, Challenges and Optimality, IMF Working
Paper, WP/20/3, Schifer et al, (2016), ‘Making climate risk
insurance work for the most vulnerable: seven guiding principles’,
Policy report 2016, No.1, UNU-EHS Publication Series, European
Commission (2013), COM(2013) 213 final.
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sufficient insurance coverage, despite having
relatively high occurrences of natural disasters,
have a lower economic exposure (e.g. Germany,
Belgium, and Austria) (°1).

IV.4.Stress tests

The following section provides first stylised stress
tests on the fiscal impact of acute physical risks from
climate change. This is done by drawing upon our
review of the literature and the stylised facts
presented above. Our purpose is to capture risks
associated with oze-off extreme weather and climate-
related events over the medium term, in the form
of aggravating factors to debt sustainability.

Assumptions and methodology

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. However, to
account for potential interactions between climate
change and the expected intensity/frequency of
extreme events, we then further calibrate the
impact according to different global warming
scenarios (1.5°C and 2°C). In each scenario, we
assume the  specific extreme event to
simultaneously exert both a direet impact on
government accounts (i.e. via the primary balance),
thus affecting the debt level, and an zndirect impact
via GDP (growth and level) effects (also affecting
the debt ratio, via denominator effects) (°2).

The direct shock to public finances (via the primary
balance) is calculated based on past country-
specific exposure to extreme events, augmented by
the expected increase in economic losses from
extreme events due to climate change. We first rely
on the annual distribution (from 1980 to 2020) of
the uninsured economic losses (% of GDP) available

(°) For additional stylised facts on exposure to weather and climate-
events in the EU, see Gagliardi et al. (2022), gp. cit.

(*®>) The intuition behind our ‘extreme event stress test’ scenarios
partly draws on the work by International Monetary Fund (IMF)
and the World Bank, which recently brought in a tailored stress
test for natural disasters in their revised Joint Debt Sustainability
Framework for Low-Income Countries (see the Guidance Note
on the Bank-Fund Debt Sustainability Framework for Low
Income Countries, 2017). However, their ‘natural disaster’ stress
test relies on the EM-DAT database and is tailored to the
country-specific history, but not to future expected impacts from
climate change. Our stress tests take a novel approach, both in
terms of calibration methodology and country selection criteria
(see Sub-Section IV 4 for details).
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for all EU countries from the EM-DAT
database (%). Then, for each country, we identify
the maximum of the annual distribution as an
instance  of  ‘extreme’ (or  ‘tail  event)
occurrence (*¥). Subsequently, in order to account
for the likely increase in economic losses from
climate events due to a warmer climate, we
calculate the overall direct fiscal impact by
interacting the country-specific extreme value (L.e.
the maximum) with a given factor increase (%%).

In our stress tests, we take a medium-term
perspective. So we calculate the direct fiscal shock
by relying on the factor increase computed for the
1.5°C and 2°C medium-term scenarios (Table
1V.2) (%%). In each scenatio, our assumed direct fiscal
impact (i.e. country-specific extreme value
multiplied with the corresponding factor increase
see Table IV.4) is translated into a owe-gff adverse
shock on the country’s debt trajectory via an
impact on the primary balance. This is applied in
the first year after the European Commission’s
government debt forecast horizon (ie. in

2024) () (9.

() Information on Malta and Cyprus is not provided in the EM-
DAT database. In line with the literatute presented in Section
IV.2, uninsured losses appear to be the main driver behind the
adverse macroeconomic shocks of natural catastrophes.

(*) While there is no single definition for what is meant by extreme
events, they are generally defined as ‘either taking maximum values
or exceedance above pre-existing high thresholds’ (Stephenson, D.
B. et al. (2008). ‘Definition, diagnosis, and origin of extreme
weather and climate events.” Climate extremes and society, 340, p. 12).

(*%) Our factor increase is constructed on a regional basis. Following
the PESETA IV project (Feyen et al. (2020), gp.cit.), we identify
four regional aggregates: Mediterranean, Atlantic, Continental, and
Boreal.

(*%) The PESETA 1V (¢bid.) study projects economic losses under the
1.5°C and 2°C scenarios as expected to occur by mid-century.
Economic losses associated with the 3°C scenatio are only
projected for the end of the century. While the medium-term
projections (i.e., by mid-century) are more forward-looking than
our debt projection horizon (2021-2032), recent evidence shows
that the 1.5°C limit is already likely to be reached as eatly as 2030
and the early 2050s, unless concerted action is taken to reduce
greenhouse gas emissions (IPCC, 2018). The absence of any
significant mitigation measures may also increase the likelihood of
a closer 2°C warming scenatio.

(") A country’s (initial) primary balance may already include some
provisions for natural disasters, and common emetgency funds
(e.g. EUSF) may partly cover some damages. However, for the
sake of simplicity, we show what would be the approximate
overall impact on public finances, should a past extreme event
reoccur in the medium term, in the absence of significant climate
mitigation and adaptation measures. The calibration of the shock
based on uninsured losses allows to already account for potential
risk-sharing between the private and public sector.

(%) For references of alternative assumptions used in empirical
studies on the fiscal impact of extreme events, see the Debt
Sustainability Monitor 2019, gp. ciz. Our stress tests are based on
the European Commission’s Autumn 2021 macroeconomic and
fiscal forecast.

Table IV.4: Assumed direct fiscal impact of
a one-off extreme event (% GDP), by
country and warming targets (1.5°C and

2°C),
1.5°C scenario 2°C scenario
BE 0.4 0.5
BG 2.7 3.2
(o4 4.3 5.2
DK 0.9 1.0
DE 0.9 1.1
EE 1.2 1.7
IE 0.4 0.6
EL 2.0 2.4
ES 4.5 5.3
FR 1.2 1.7
HR 2.4 2.8
IT 1.7 2.0
cY n.a. n.a
LV 2.7 3.8
LT 1.2 1.7
LU 2.4 3.4
HU 3.5 43
MT n.a. n.a
NL 0.5 0.8
AT 1.6 2.0
PL 3.4 4.1
PT 2.1 2.4
RO 2.8 3.4
Sl 1.6 1.9
SK 1.6 1.9
Fl 0.0 0.0
SE 0.9 1.2

(1) For instance, in CZ, the fiscal shock in the 1.5°C scenario
amounts to 4.3% of GDP. This value is obtained as follows:
the maximum value of uninsured losses (% GDP) in Czechia
was recorded in 1997 and amounted to 2.5% of GDP. In our
stress tests, this value is multiplied by a factor increase of 1.7
(corresponding to the factor increase identified under the
1.5°C scenario for the country’s corresponding regional
aggregate (i.e. Continental - see Table IV.2). The direct fiscal
shock is then translated into a one-off adverse shock on the
debt trajectory, via an impact on the primary balance, applied
in the first year after the European Commission’s government
debt forecast horizon (i.e. in 2024).

Source: European Commission, based on The Emergency
Events Database (EM-DAT; CRED, UCLouvain) and the
PESETA 1V project (Feyen et al., 2020, op.cit.).

As for indirect shocks to GDP (i.e. both growth and
level), we rely on recent empirical evidence. Given
our focus on wuninsured economic losses, we first
assume an adverse shock to growth to occur in the
aftermath of a disaster. To this end, we rely on
estimates from a recent study of the European
Insurance and Occupation Pensions Authority on
OECD countries (*%). The study finds that large-
scale disasters with low insurance coverage have,
on average, an adverse effect (of around -0.5%) on
annual GDP growth rate. In turn, we assume, for
each country, a reduction in actual GDP growth
(i.e. an impact of -0.5% compared to the baseline)

(?) Fache Rousova ez al. (2021), op. cit.
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in the same year of the direct fiscal shock (i.e.
2024). In addition, we assume that the adverse
effect on GDP growth translates into permanently
lower levels of GDP, compared to the
baseline (199). This is in line with recent empirical
evidence of the long-term macroeconomic
consequences of uninsured natural catastrophes,
pointing to ‘no recovery’ effects — with post-disaster
output continuing to grow in the long term, but on
a lower trajectory (101).

Main results

The stress tests are only catrried out for a set of
highly exposed and wvulnerable countries (1°2).
These are Spain, Romania, Portugal, Czechia,
Hungary, Poland, Greece, Italy, Austria, France,
Belgium, Germany, and The Netherlands.

The stress tests show non-negligible fiscal impacts
in some countries. The results of the simulated
debt projections for the selected countries are
reported in Table IV.5 and Graph IV.7.

e Spain is one of the most affected countries. The
debt-to-GDP ratio is projected to be higher, in
2032, by 4.5 pps of GDP and 5.2 pps of GDP
in the 1.5°C and 2°C scenarios respectively,
compared with the baseline, also given the high
debt level.

e Similar results are found for Cgechia, with a
difference of 4.0 pps of GDP and 4.7 pps of
GDP respectively by 2032 compared with the
baseline, and for Hungary, where the 1.5°C (2°C)
warming scenario is projected to result in 3.1
(3.7) additional percentage points in the debt-
to-GDP ratio by 2032.

(") In our stress tests, this translates into an adverse effect on
potential GDP growth.

(1°1) Batten (2018), gp.cit.; Von Peter et al. (2012), op.cit.

(1%2) We rely on specific selection criteria. In particular, out of the EU
countries that had over the 1980-2020 period (according to the
EM-DAT database) the highest overall share of uninsured
economic losses (%o GDP) and the highest overall number of
natural disasters, we select those countries that: i) have
expetienced at least 2 peaks in the number of reported events,
and; ii) have experienced an increase in the number of reported
events over the last 20 years, and; iii) are at ‘medium-to-high’
vulnerability to acute physical risks in the long term, according to
the SwissRE Climate Economic Index (‘The economics of climate
change: no action not an option.’, Swiss RE institute, April 2021).
A peak is identified if the number of natural disasters, for a given
country and in a given year, is higher than the corresponding
upper end (i.e. 90% percentile) of the country’s annual number of
observed events over 1980-2020.
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Table IV.5: Debt-to-GDP projections of
selected countries, baseline versus 1.5°C
and 2°C warming scenarios
Debt-to-GDP projections

Spain 2021 2023 2024 2032 2032 change
Baseline 120.6 116.9 120.3 126.1
1.5°C scenario 120.6 116.9 125.4 130.6 4.5
2°C scenario 120.6 116.9 126.2 131.3 5.2
Romania 2021 2023 2024 2032
Baseline 493 53.2 54.3 76.9
1.5°C scenario 49.3 53.2 57.4 79.6 2.7
2°C scenario 493 53.2 57.9 80.1 3.2
Portugal 2021 2023 2024 2032
Baseline 128.1 122.7 121.8 126.2
1.5°C scenario 128.1 122.7 124.5 128.6 2.4
2°C scenario 128.1 122.7 124.9 129.0 2.7
Czechia 2021 2023 2024 2032
Baseline 42.4 46.3 48.0 67.1
1.5°C scenario 42.4 46.3 52.6 71.1 4.0
2°C scenario 42.4 46.3 53.5 71.8 4.7
Hungary 2021 2023 2024 2032
Baseline 79.2 76.4 74.9 68.1
1.5°C scenario 79.2 76.4 78.8 713 31
2°C scenario 79.2 76.4 79.5 71.9 3.7
Poland 2021 2023 2024 2032
Baseline 54.7 49.5 48.2 48.3
1.5°C scenario 54.7 49.5 51.8 51.1 2.8
2°C scenario 54.7 49.5 525 51.7 3.4
Greece 2021 2023 2024 2032
Baseline 202.9 192.1 185.9 154.7
1.5°C scenario 202.9 192.1 188.8 157.3 2.6
2°C scenario 202.9 192.1 189.2 157.5 2.8
Italy 2021 2023 2024 2032
Baseline 154.4 151.0 150.6 161.6
1.5°C scenario 154.4 151.0 153.0 163.9 2.2
2°C scenario 154.4 151.0 153.3 164.1 2.5
Austria 2021 2023 2024 2032
Baseline 82.9 77.6 76.9 76.3
1.5°C scenario 82.9 77.6 78.9 77.9 1.6
2°C scenario 82.9 77.6 79.2 78.1 1.9
France 2021 2023 2024 2032
Baseline 114.6 112.9 114.2 1223
1.5°C scenario 114.6 112.9 116.0 123.8 15
2°C scenario 114.6 112.9 116.5 124.2 1.9
Belgium 2021 2023 2024 2032
Baseline 112.7 114.6 116.5 133.6
1.5°C scenario 112.7 114.6 117.5 134.4 0.8
2°C scenario 112.7 114.6 117.6 134.5 0.9
Germany 2021 2023 2024 2032
Baseline 714 68.1 67.0 61.6
1.5°C scenario 71.4 68.1 68.3 62.6 1.0
2°C scenario 71.4 68.1 68.4 62.8 11
The Netherlands 2021 2023 2024 2032
Baseline 57.5 56.1 56.0 62.8
1.5°C scenario 57.5 56.1 56.8 63.5 0.7
2°C scenario 57.5 56.1 57.1 63.7 0.9
(1) The 2032 change measures the difference, in 2032,

between debt-to-GDP in the 1.5°C and 2°C scenarios,
respectively, compared to the baseline.

Source: European Commission, based on The Emergency
Events Database (EM-DAT; CRED, UCLouvain) and the
PESETA 1V project (Feyen et al., 2020, op.cit.).

o Poland, Romania, and Greece follow (with an
average of 2.7 pps of GDP and 3.1 pps of GDP
difference in 2032 compared with the baseline,
in each scenario, respectively).

e In [taly, both the 1.5°C and 2°C scenatios are
expected to lead to a difference of 2.2 pps of
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GDP to 2.5 pps of GDP by the end of the
horizon, compared to the baseline projections.

e The impact will also be quite significant for
Austria and France, with projected difference of
1.5 pps of GDP and 1.9 pps of GDP compared
with the baseline.

o Germany, Belginm, and The Netherlands report the
lowest difference in debt-to-GDP ratios by the
end of the horizon, in each warming scenario.

Graph IV.7: Debt-to-GDP difference (pps.),
1.5°C and 2°C scenarios compared to the
baseline, 2032

1SC 2C 15T 2C 15T 2C 1SC 2C 1T 2C 15T 2C 15T 2C 1SC 20 15T 2C 15T 2C 1SC 2C 15T 2C 15T 2C

Crechia ece  Hungay  Polnd  Romana  Pomugsl My Austria Germany | Belgium

Nethrands

Source: European Commission, based on The Emergency
Events Database (EM-DAT; CRED, UCLouvain) and the
PESETA IV project (Feyen et al., 2020, op.cit.)

tests confirm the macroeconomic
relevance of climate-related disasters and the
related risks to government finances, although
remaining manageable under limited, medium-
term, global warming scenarios. Despite the still
favourable interest-growth  rate  differentials
assumed in the projections, and the one-gff nature of
the simulated shock, the negative impact on debt
projections appears significant and persistent over
time. However, our results are likely to represent
an underestimation of the expected fiscal impact.
This is due to potential underreporting of
economic losses in global disaster databases
(unable to fully reflect damages to uninsured public
assets), the use of /lower bound estimates of the
expected adverse economic impact from climate
events in the EU, as well as 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.
Overall, our results support calls for increased
policy attention to address the ‘climate protection
gap’ as well as the need to strengthen climate-
related  risk  management and financing
frameworks, both at national and EU levels.

Our stress

IV.5.Conclusion

This section illustrates stylised stress tests on the
fiscal impact of extreme weather and climate-
related event for selected EU countries. The tests
are designed as shocks to public finances and
growth, in the context of the FEuropean
Commission’s standard DSA framework. Our
results highlight that physical risks from climate
change may pose some risks to countries’ fiscal
(debt) sustainability. The findings underscore the
need to take large-scale, rapid, and immediate
mitigation and adaptation policies, including
insurance and climate-resilient debt instruments, to
boost countries’ financial resilience to climate
change and dampen the fiscal impact of climate-
related events. Concerted action towards ambitious
global and EU climate targets remains essential to
reduce countries’ exposure and vulnerability to
climate change.

As documented, practical caveats remain.
Modelling limitations and current data availability
constitute important challenges. The present
assessment necessarily builds on several simplifying
assumptions and only provides a partial perspective
of climate-related fiscal (debt) sustainability risks,
given the focus on fiscal impact of acute physical
risks. Relatedly, the existing international datasets
recording extreme weather and climate-related
events are not (fully) publicly available, and/or
often provide a partial reporting of impacts. In
addition, the reporting of total economic losses is
not done following a common standard, which
makes it difficult to disaggregate the total losses
between private and public sector, with
consequences on the estimation of related fiscal
impacts.

Going forward, in addition to factoring in the risks
from direct physical events, a broader assessment
will need to encompass the net fiscal impact of
mitigation policies aimed at supporting the
transition to climate-neutral economies. It should
also encompass adaptation policies, aimed to
anticipate the adverse effects of climate change and
to take appropriate action to prevent or minimise
the damage they can cause. Overall, the
development of standard harmonised reporting
frameworks at EU level remains an essential aspect
to build fiscal resilience. This includes better
reporting and assessments of the macroeconomic
impacts of extreme events, planned climate
mitigation and adaptation policies, and the related
potential fiscal risks.
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Annex. The euro area chronicle

The Commission, the Ecofin Council and the Eurogroup regularly take decisions that impact the
functioning of the Economic and Monetary Union (EMU). In order to keep track of most
relevant decisions, the QREA features a chronicle of major legal and institutional developments,
presented in a chronological order with references. This issue of the chronicle covers
developments between mid-March 2022 and mid-July 2022. In May, the European Commission
provided Member States with guidance for their macroeconomic policy. In June, the Commission
adopted the 2022 Convergence Report, concluding that Croatia was ready to adopt the euro on 1
January 2023 and the Eurogroup agreed on the release of the seventh tranche of policy-contingent
debt measures for Greece (1%3).

Recovery fund disbursement to Portugal. In the second quatter of 2022, the European Commission
continued to transfer funds under the Recovery and Resilience Facility (RRF). On 25 January 2022,
Portugal submitted to the Commission a payment request under its recovery and resilience plan based on
the achievement of the 35 milestones and targets of the first instalment of the non-repayable support and
three milestones of the first instalment of the loan support. The milestones cover reforms in health, social
housing, social services, investment and innovation, qualifications and skills, forestry, the blue economy,
the bio-economy, renewable gases (including hydrogen), public finances and public administration. Several
targets also concern investments in infrastructure, decarbonisation of industry and digital education. On
25 March 2022, the Commission adopted a positive preliminary assessment of Portugal’s request (104).
Following a discussion between Member States, including in the Economic and Financial Committee, the
Commission transferred EUR 1.16 billion to Portugal.

Economic policy guidance for euro area Member States. On 23 May, the Commission adopted a
package providing Member States with guidance for their macroeconomic policy, two years on from the
first impact of the COVID-19 pandemic and in the midst of Russia's ongoing invasion of Ukraine (1%).
The package links the European Semester (the process for coordinating Member States' macroeconomic
policies), the RRF and REPowerEU. The objective of the Commission’s REPowerEU, adopted on
18 May (1), is to rapidly reduce the EU’s dependence on Russian fossil fuels. Fast-forwarding the clean
transition and achieving a more integrated energy system would make the euro area more resilient and
would reduce the negative impact of external energy shocks on inflation and monetary policy. The RRF
will continue to drive Member States' reform and investment agendas for the years to come. It is the main
tool to speed up the twin green and digital transition. The country-specific recommendations adopted in
the context of the European Semester provide guidance to Member States to adequately respond to
persisting and new challenges and deliver on shared key policy objectives. This year, they include
recommendations for reducing the dependency on fossil fuels through reforms and investments, in line
with the REPowerEU priorities and the European Green Deal.

Assessment of macroeconomic imbalances. The Commission has also assessed the existence of
macroeconomic imbalances for the nine-euro area Member States (Germany, Ireland, Greece, Spain,
France, Italy, Cyprus, the Netherlands, and Portugal). Overall, vulnerabilities are receding and are falling
below their pre-pandemic levels in various Member States and notable policy progress has been made in
addressing existing macroeconomic imbalances, justifying a revision of the classification of imbalances in
two countries, Ireland and Croatia. In these two countries, debt ratios have declined significantly over the
years and continue to display strong downward dynamics. Five euro area Member States (Germany, Spain,
France, the Netherlands, and Portugal) continue to experience imbalances, and three Member States
(Greece, Italy, and Cyprus) continue to experience excessive imbalances.

(%) Annex compiled by Jakub Wtorek. The cut-off date for this annex is 19 July 2022.
(194 https://ec.europa.eu/commission/presscorner/detail/en/IP 22 1965
(1%5) https://ec.europa.cu/commission/presscorner/detail/en/IP_22 3182
(199) https://ec.europa.eu/commission/presscorner/detail/en/IP 22 3131
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Fiscal policy guidance. The country-specific recommendations adopted in May also provide
orientations for the Member States' fiscal policy going forward. The specific nature of the macroeconomic
shock caused by Russia's invasion of Ukraine, as well as its long-term implications for the EU's energy
security needs, call for a careful design of fiscal policy in 2023. Fiscal policy should expand public
investment for the green and digital transition and energy security. Full and timely implementation of the
recovery and resilience plans is key to achieving higher levels of investment. Fiscal policy should be
prudent in 2023, by controlling the growth in nationally financed primary current expenditure, while
allowing automatic stabilisers to operate and providing temporary and targeted measures to mitigate the
impact of the energy crisis and to provide humanitarian assistance to people fleeing from Russia's invasion
of Ukraine. Moreover, Member States' fiscal plans for next year should be anchored by prudent medium-
term adjustment paths reflecting fiscal sustainability challenges associated with high debt-to GDP levels
that have increased further due to the pandemic. Fiscal policy should also stand ready to adjust current
spending to the evolving situation. On 11 July, the Eurogroup adopted a statement on the budgetary
situation in the euro area and fiscal policy orientations for 2023, in which the Ministers called to focus
fiscal support on the most vulnerable, and that the measures are temporary, targeted and not stimulating
further demand for energy.

Agreement on policy-contingent debt measures for Greece. On 23 May 2022, the Commission
adopted the 14th enhanced surveillance report for Greece (17). The report assesses Greece’s progress on
policy commitments made at the Eurogroup in June 2018. On 16 June, the Eurogroup welcomed the EU
institutions' assessment that Greece had met the conditions needed to release the seventh tranche of
policy-contingent debt measures, worth EUR 748 million. The Eurogroup also welcomed the
Commission’s intention not to prolong enhanced surveillance after its expiration on 20 August 2022,
given the successful delivery of the bulk of Greece’s policy commitments.

Preparations to enable Croatia to adopt the euro. On 1 June 2022, the Commission adopted the 2022
convergence report assessing the progress that Bulgaria, Czechia, Croatia, Hungary, Poland, Romania and
Sweden had made in joining the euro area (1%). The report concluded that Croatia was ready to adopt the
euro on 1 January 2023, bringing the number of euro area Member States to 20. In particular, Croatia
fulfils the four nominal convergence criteria (on price stability, public finances, exchange rate, and long-
term interest rate) and its legislation is fully compatible with the requirements of the Treaty on the
Functioning of the EU and the Statute of the European System of Central Banks / European Central
Bank (ECB). The ECB’s own convergence report complemented the Commission’s assessment (1%). On
16 June, the BEurogroup recommended that Croatia become the 20th member of the euro area. The
process was concluded on 12 July when the Economic and Financial Affairs Council adopted the three
legal acts that were necessary to enable Croatia to introduce the euro, (%) including the act setting the
conversion rate between the euro and the Croatian kuna at 7.53450 kuna per 1 euro.

(197) https://ec.europa.cu/info/business-economy-euro/economic-and-fiscal-policy-coordination/ financial-assistance-eu/which-eu-countries-
have-received-assistance/financial-assistance-g
(1%8) https://ec.europa.cu/commission/presscorner/detail/en/IP 22 3312
(1) https: 0
(*19) https://www.consilium.europa.cu/en/meetings/ecofin/2022/07/12

www.ecb.europa.cu/pub/convergence/html/index.en.html
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