Mitig Adapt Strateg Glob Change (2023) 28:41
https://doi.org/10.1007/s11027-023-10075-4

ORIGINAL ARTICLE q

Check for
updates

Challenges of instruments that should tackle multi-hazard
and multi-risk situations: an assessment of the recent
reforms of the European Solidarity Fund and the Solidarity
and Emergency Aid Reserve

Stefan Hochrainer-Stigler' © - Qinhan Zhu' - Karina Reiter' - Alessio Ciullo?

Received: 24 August 2022 / Accepted: 24 July 2023
© The Author(s) 2023

Abstract

The European Union has some dedicated tools and mechanisms available to respond to
natural hazard events including the European Union Solidarity Fund (EUSF). It follows
the objective of granting financial assistance to Member States in the event of a major
disaster with serious consequences. In the latest EU long-term budget plan—the Multian-
nual Financial Framework 2021-2027—the EUSF was merged with the Emergency Aid
Reserve (EAR) to form the new Solidarity and Emergency Aid Reserve (SEAR). One
additional significant change was made in 2020 which saw an extension of the scope of
the EUSF. This extension allowed the EUSF to cover losses incurred due to major public
health emergencies such as the COVID-19 pandemic. It is therefore now a multi-hazard
and multi-risk financing instrument designed to financially assist during the emergency
phase in case of an emergency event. We assess the consequences of these changes in the
light of potential advantages as well as disadvantages compared to the prior EUSF struc-
ture. The results will be used to provide some policy recommendations as to how to move
forward with the identified challenges. We especially recommend separating the EUSF
from the coverage of large-scale public health emergencies and the emergencies covered
by the EAR. Instead, we suggest establishing a new flexibility instrument that covers emer-
gencies such as public health related ones as well as the ones within the EAR. The analysis
gives some important insights, scientific as well as policy wise, about advantages as well
as limitations of financial instruments that simultaneously should tackle different types of
hazards and risks.
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1 Introduction

Globally, the number of disaster events as well as their associated losses have been
increasing over time (Munich Re 2018) with most of them being climate-related (Wal-
lemacq and House 2018). Europe is particularly exposed to natural hazards, with an
average economic loss of around € 6.68 billion per year and nearly 50 million people
affected between 1980 and 2020 (World Bank 2021). Disaster events can have profound
impacts on both the public (e.g., infrastructure) and private sector (e.g., households,
businesses) (Carrera et al. 2015) and especially on the most vulnerable (Wallemacq and
House 2018). In addition, disaster events can also cause large opportunity costs by, for
example, reducing planned spending for development projects or by weakening a coun-
try’s fiscal position and debt situation (World Bank 2021).

Enhancing disaster resilience can support the mitigation of these short- and long-term
disaster impacts. The current notion is that resilience should be understood as multi-
dimensional, for example, encompassing physical, social, financial, human, and natural
dimensions, which can be complementary to each other (World Bank 2021; Hochrainer-
Stigler et al. 2021). There are a number of important global agreements, i.e., the Paris
Agreement, the Sustainable Development Goals (SDGs) as well as the Sendai Frame-
work for Disaster Risk Reduction 2015-2030, that provide frameworks and guidelines
for promoting disaster resilience and mitigating the impacts of climate change. Aligned
with these guidelines and recommendations, the EU has introduced policies and frame-
works such as the new EU Climate Adaptation Strategy or the European Green Deal
(see World Bank 2021). Resilience dimensions are also reflected in the past and current
EU cohesion policy (currently € 392 billion for 2021-27), which follows the main goal
of strengthening economic, social, and territorial cohesion in the European Union by
reducing development disparities between regions (for a review over past and recent
reforms we refer to Bachtler 2022). The COVID-19 pandemic has highlighted the need
for more flexible policies and mechanisms, leading to the introduction of the € 750 bil-
lion NextGenerationEU program, with the Recovery and Resilience Facility as the main
pillar (see Csak et al. 2022 for a discussion).

The EU has created dedicated tools and mechanisms to respond to natural hazard
events during the emergency phase, such as the Union Civil Protection Mechanism
(UCPM), the European Union Solidarity Fund (EUSF), and the Emergency Aid Reserve
(EAR) (EC 2021). The UCPM provides a framework for cooperation among EU Mem-
ber States and associated countries, facilitating the coordination of resources and assis-
tance during emergencies. The EUSF, on the other hand, follows the specific objective
of granting financial assistance to Member States in the event of a major disaster with
serious consequences. This fund provides rapid, targeted, and efficient financial assis-
tance, helping to ensure a quick response to natural disasters. The EAR, although not
related to natural hazard events, was designed to finance humanitarian and civilian crisis
management and protection operations in non-EU countries in order to quickly respond
to unforeseen events. The EAR and the EUSF have no fixed allocation in the Multian-
nual Financial Framework (MFF) and belong to the so-called special instruments which
should ensure the flexibility of the EU budget and allow the EU to mobilize the neces-
sary funds to respond to unforeseen events. As these instruments can solicit additional
financial support, they are over and above the expenditure ceilings of the long-term
budget. Nevertheless, the amounts reserved for flexibility instruments cannot go above
their own resource ceilings (EC 2022a).
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The Multiannual Financial Framework (MFF) 2021-2027, the latest EU long-term
budget plan, introduced significant changes to existing disaster response tools. One
notable change was the merging of the EUSF and EAR to form the Solidarity and
Emergency Aid Reserve (SEAR). Additionally, the EUSF was extended to cover losses
incurred due to major public health emergencies, such as the COVID-19 pandemic,
while it was exclusively reserved for responding to natural hazards beforehand (EC
2022a). This paper assesses the consequences of these changes to the tools’ structure
and is based on the discussion in Hochrainer-Stigler et al. (2022) which is extended here
within the broader context of multi-hazard and multi-risk management. The results will
be used to provide policy recommendations on how to move forward with the identified
challenges. We specifically recommend separating the EUSF from the coverage of large-
scale public health emergencies and the emergencies covered in EAR as these risks are
different in nature and therefore require different approaches to assess corresponding
risks compared to natural hazard-related ones. As compound risks become a major
challenge globally (Zscheischler et al. 2018, 2020), there is a need for targeted efforts
based on the underlying risk. Careful examination is needed if such multi-hazards and
corresponding multi-risks should be tackled with the same instruments or not (Ward
et al. 2022). Our analysis has important implications for implementing multi-hazard and
multi-risk instruments, as it provides a real-world example on a continental scale. We
recommend that policy processes and tools for multi-hazard and multi-risk management
incorporate different methodologies for risk assessment and management, tailored to the
specific nature of the risks. There is no one-size-fits-all solution for addressing these
complex issues.

The paper is organized as follows: Section 2 will give a short overview of the previous
EUSF and EAR and the changes recently made. Section 3 will present a detailed analysis
and assessment of the EUSF in regard to past changes which forms the basis for a set of
policy recommendations presented in Section 4. Finally, Section 5 ends with a conclusion
and outlook to the future.

2 History of the EUSF and EAR

In this section, we will discuss the performance of the EUSF in the past and the changes
that have been made to its structure, including the expansion of its coverage and its merg-
ing into SEAR. Several studies have looked at the EUSF’s past performance in detail (see
Hochrainer-Stigler et al. 2017; Bachtler et al. 2018) and in regard to policy-related topics,
we especially refer to van Lierop (2021); therefore, we only provide a short overview here
(which is based on Hochrainer-Stigler et al. 2022).

2.1 The European Solidarity Fund (EUSF)

The EUSF was created in 2002 after the Central European floods, which triggered an
unprecedented political will to institutionalize financial compensation for disaster-stricken
EU Member States. It is an ex-post loss-financing vehicle for Member States and candidate
countries and has undergone several changes until now with the most important shortly
discussed next (for a detailed analysis we refer to Bachtler et al. 2018).
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2.1.1 Initialization period 2002 and time until 2014

Originally, the fund provided financial aid for emergency measures in the event of a dis-
aster causing direct damages above € 3 billion (at 2002 prices) or 0.6% of gross national
income (GNI) (Council regulation 2002, Article 2(2)). Furthermore, 25% of the fund had
to be available for allocation during the last quarter of the year (Council regulation 2002:
Article 4(2)). However, even if these thresholds were not met, the fund could be mobi-
lized in certain circumstances, such as when neighboring states were affected by the same
major disaster or in the case of extraordinary regional disasters that affected the majority
of a region’s population and had serious effects on economic stability and living conditions
(Council regulation 2002).

During this period, the payments from the EUSF were limited to financing operations
undertaken by public authorities to alleviate non-insurable damages, such as restoring
infrastructure (Council regulation 2002: Article: 3). The European Commission decided
on the amount of aid to be granted and proposed its mobilization. The maximum annual
budget was € 1 billion per year, while the amount annually available for extraordinary
regional disasters was limited to 7.5% of the EUSF’s annual budget (Council regulation
2002: Article: 3). However, the amount actually spent varied from year to year depending
on the occurrence of natural hazards. A country affected by a disaster received a lower rate
of aid of 2.5% for the part of total direct damage below the “major disaster” threshold and a
higher share of aid of 6% for the part of the damage exceeding the threshold (Commission
Report 2004).

2.1.2 Reform of the fund in the period of 2014-2020

The need to revise the EUSF in time for the new financial period of 2014-2020 was already
recognized some years prior (A7-0398/2012 (2012) report). One emerging problem for the
EUSF was the increase in the number of applications and rejections (the following discus-
sion is based on Hochrainer-Stigler et al. 2017, see also EC 2019), which was not solely
due to an increase in disaster events but also the unclear rules for funding “extraordinary
regional disasters”. This ambiguous term and unclear rules for funding such disasters cre-
ated biased expectations among Member States applying for aid and resulted in a relatively
large number of rejected applications. This was the main motivation behind the reforms in
2014 and led the Commission to propose a more precise definition of a regional disaster:
Those regional events, whose damages exceed 1.5% of regional GDP at the NUTS 2 level,
are to be considered regional disasters. Furthermore, a threshold of damages equaling 1%
of GDP was set for EU outermost regions (Regulation 2014). Another concern was the
long delay in financial assistance. The revised regulation simplified the administrative pro-
cess and allowed advanced payments of up to 10% of the expected aid. In addition, eligible
states had more time (12 weeks after the disaster) to submit their applications and the com-
mission was to have a period of 6 weeks to assess them.

In a separate process, and perhaps more importantly, the EUSF funding rules were
changed in the EU budget (MFF 2014-2020). The annual amount available was reduced
by half to a ceiling of € 500 million (2011 prices), with at least one-quarter of the annual
amount to remain available on the 1st of October each year to cover any needs arising for
the remainder of that year. Any unallocated funds could be used in the following year,
but not thereafter. In exceptional cases, the new legislation also allowed the use of funds
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allocated for the following year. A summary of changes can be found in Bachtler et al.
(2018). No further changes were made after the 2014 reform up until the outbreak of the
COVID-19 pandemic in 2020.

2.1.3 Special extension of EUSF since COVID-19

As a part of the EU coordinated package responding to the COVID-19 pandemic, the scope
of the EU Solidarity Fund was extended by a modifying regulation which was adopted
on 1 April 2020. The amendment included public health crises within the scope of the
EUSEF, allowing its mobilization for “a major public health emergency having taken place
on the territory of the same eligible State.” A “major public health emergency” is defined
as “any life-threatening or otherwise serious hazard to health of biological origin in an
eligible State seriously affecting human health and requiring decisive action to contain fur-
ther spreading.” The public financial burden must exceed € 1.5 billion or 0.3% of its GNI
(Regulation 2020/461). Similar to the threshold approach for financing public spending for
disasters, a threshold approach was adopted for major public health emergencies as well.
Countries affected by a major public health emergency receive a lower rate of aid of 2.5%
of the total amount of public spending below the € 1.5 billion threshold (or below 0.3% of
its GNI) and a higher share of aid of 6% of the total amount of public spending above the
same threshold. The actual costs and EUSF payments for all seventeen Member States and
the three accession countries which received assistance from the EUSF for the pandemic
cumulated to around € 530 million of assistance (EC 2022b).

2.2 The Emergency Aid Reserve

Before discussing the recent changes within the MFF 2021-2027, where the EUSF was
merged with the Emergency Aid Reserve, it is important to understand this tool first. The
Emergency Aid Reserve, similar to the EUSF, is a special instrument outside the multian-
nual financial framework, designed to provide necessary funds for responding to unfore-
seen events such as emergencies and crises. It facilitates a rapid response to specific aid
requirements of third countries following unforeseen events and is primarily used for
humanitarian operations, civil crisis management and protection, and dealing with migra-
tory flows at the EU’s external borders. The annual budget for the EAR was € 280 million
(2011 prices) between 2014 and 2016 and could be utilized for up to n+ 1 year. Moreover,
the amount from the previous year must be used first, and the annual amount from year n
not used in year n+ 1 lapses. Table 1 provides further details on capitalization levels and
annual usage for the 2014-2020 period.

To illustrate, in 2014, there was no carryover from the previous year, but € 98.1 million
of the fund were used. This resulted in a carried-over amount of about € 198.9 million (i.e.,
€ 297 million minus € 98.1 million) to the following year. As a result, more than € 501 mil-
lion (i.e., € 198.9 million plus € 303 million, in current prices) were available in 2015. That
year, € 282.5 million of the fund were used, and therefore € 219.4 million were carried
over to the following year. Interestingly, as the carried-over amount was always smaller
than the actual usage for the next year and as the carried-over amount has to be used first,
no funds lapsed in the period between 2014 and 2020. In the new MFF 2021-2027, the
EAR has been expanded to cover emergencies within EU Member States as well.
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Table 1 Emergency Aid Reserve use and further information

Year 2014 2015 2016 2017 2018 2019 2020
Annual amounts (in 2011 prices) 280 280 280 300 300 300 300
Annual amounts in current prices 297 303 309 337.8 344.6 351.5 358.5
Carried over from the previous year 0 198.9 219.4 98.6 61.7 34.1 45.6
Annual usage 98.1 282.5 429.8 374.7 3722 340

Carried over to the following year 198.9 2194 98.6 61.7 34.1 45.6

Lapsed 0 0 0 0 0 0 0

Source: European Commission (2020)

2.3 Merging the EUSF and EAR: the MFF 2021-2027

The Multiannual Financial Framework (MFF) for the period 2021-2027 has an overall
commitment ceiling of € 1074.3 billion (Csak et al. 2022). As already indicated, this period
has seen the merging of the EUSF and EAR to create the Solidarity and Emergency Aid
Reserve (SEAR). The new SEAR has a maximum annual budget of € 1.2 billion, of which
a maximum of 50% may be mobilized to finance assistance for emergency situations result-
ing from major disasters covered by the EUSF (Council Regulation 2020). In cases where
the remaining resources in the SEAR are not enough to cover the amounts required for
EUSF assistance during a disaster year, the Commission may draw on the annual amounts
available for the SEAR in the following year up to a maximum of € 400 million, but only
under exceptional circumstances. More specifically, it is stated that the SEAR may be used
to finance:

(a) assistance to respond to emergency situations resulting from major disasters that
are covered by the European Union Solidarity Fund, the objectives and scope of
which are set out in Council Regulation (EC) No 2012/2002; and

(b) rapid responses to specific emergency needs within the Union or in third coun-
tries following events which could not be foreseen when the budget was established,
in particular for emergency responses and support operations following disasters not
covered by point (a), man-made disasters, humanitarian crises in cases of large-scale
public health, veterinary or phytosanitary threats, as well as in situations of particular
pressure at the Union’s external borders resulting from migratory flows, where cir-
cumstances so require (Council Regulation 2020).

It is important to note that under point (a), major public health emergencies that occur
within the same eligible state as discussed in the previous section are also covered. As
with the previous EUSF procedure, any unused portion of the annual amount can be car-
ried over to the next year and must be used first. However, the new structure is complex
and has created uncertainties, which will be explored further in Section 3. Furthermore, it
was already pointed out by van Lierop (2021) that with regard to financial resources, the
European Parliament voiced its concerns regarding the merger of the EUSF with the EAR,
especially as the allocation of the EUSF remains uncertain since it depends on the amounts
of allocation under the EAR (as discussed in detail in Section 3) and that the broadening of
the EUSF’s scope will require a larger budget. These and further related questions will be
looked at in detail in the next section.

@ Springer



Mitig Adapt Strateg Glob Change (2023) 28:41 Page7of16 41

3 Assessment of recent reforms of the EUSF and SEAR

While various comprehensive assessments on the performance of the EUSF have been con-
ducted in the past (Hochrainer-Stigler et al. 2017, Bachtler et al. 2018, EC 2019, World
Bank 2021, EC 2021, van Lierop 2021), few assessments of the new SEAR have been
done yet. We are especially interested in some specific challenges from a multi-hazard and
multi-risk perspective, such as expanding the cover of the fund to include public health
emergencies as well as the merging of the EUSF with the Emergency Aid Reserve and
the related funding rules. The analysis is based on Hochrainer-Stigler et al. (2022) and
expanded to include related multi-hazard and multi-risk challenges.

3.1 The EUSF and COVID-19

It is generally acknowledged (Bachtler et al. 2018) that the underlying reason for the estab-
lishment of the EUSF was to show practical solidarity in cases where Member States’ own
capacity to cope with a natural hazard event is exceeded (Commission Report 2004). One
indicator for a country’s capacity to cope with such events is its ability to finance emer-
gency operations and to cover uninsurable losses (Hochrainer et al. 2010; Hochrainer-Sti-
gler et al. 2017). The two different threshold levels for disaster losses (i.e., absolute losses
or percentage of GNI) established in the past for the EUSF implicitly assume a solidarity
aspect related to the ability of a country to cope with a disaster. Now, due to the COVID-19
pandemic, many governments have implemented massive fiscal stimulus packages which
have led to weak fiscal positions and mounting debt. As a consequence, also the ability to
cope with natural hazard events has decreased and the risk of experiencing serious fiscal
stress has risen significantly.

As a case in point, Hochrainer-Stigler (2021) calculated fiscal resources and the risk of
not being able to cope with disaster events for all European countries under a pre-COVID
and a COVID-19 scenario. The study used probabilistic methods to model all-hazard loss
distributions and combined them with available fiscal resources, including options such as
budget diversion and loans, to assess the stress levels a government may experience. One
major outcome of this analysis was that EU member countries are much more susceptible
to fiscal risks due to hazard events compared to the pre-COVID period. For our EUSF
analysis, this indicates that the need for assistance during a disaster event from the EUSF
is much higher now than before, due to the decrease in coping capacity as a result of the
pandemic. However, the COVID-19 pandemic has considerably depleted the EUSF, with
around € 530 million being used to assist with the pandemic alone, leading to a decrease in
funding availability.

From a multi-hazard and multi-risk perspective, the study indicates that the pandemic
and natural hazards are dependent on the same fiscal resources of the country, thereby
increasing the importance of the EUSF in such situations where the coping capacity of a
country is low. However, as both the pandemic and hazard events will be financed from the
same fund, these risks are dependent in terms of decreasing the availability of funding. It
can be concluded that the assistance to disaster events and large-scale public health emer-
gencies from the same fund is diametral to the concept of solidarity as both are intrinsically
related and include negative feedback loops. If a public health emergency occurs, it drains
resources from the EUSF while, at the same time, the need for assistance from the EUSF
increases in countries in the event of a disaster. Simultaneously, the risk increases that the
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EUSEF is not able to provide the assistance to do so due to limited funding availability (and
vice versa). We provide ways forward in meeting this challenge in the discussion section.

3.2 Actual and counterfactual past performance of the EUSF and Storylines

To provide a comprehensive evaluation of the European Union Solidarity Fund (EUSF)
performance, we begin by presenting detailed budget allocation information for the
2014-2020 period in Table 2. Although the EUSF was not fully depleted in the past, it did
experience significant stress, particularly in 2017 following the earthquake in Italy. How-
ever, relying solely on past performance and capitalization levels is insufficient to gauge
the adequacy of the fund’s current funding levels.

Table 2 shows that in 2014, the EUSF budget amounted to € 530.6 million, of which
€ 126.7 million were spent, leaving around € 403.9 million carried over to 2015. The
total capitalization for 2015 was approximately € 945.1 million (€ 403.9 million plus €
541.2 million), of which € 82 million were used from the carried-over amount, and the
remaining € 321.1 million (€ 403.9 million minus € 82 million) lapsed and were not carried
over to the subsequent year. In 2016, the full 2015 allocation of € 541.2 million was carried
over, and when combined with the 2016 allocation of €552 million, resulted in an overall
2016 budget of €1,093.2 million. Only €33.1 million was used, which was taken from the
carried-over amount. The rest, €508 million, lapsed and was not carried over to 2017. As
a result, approximately € 552 million was carried over to 2017, added to the annual alloca-
tion of € 563.1 million, which brought the total budget to € 1115.1 million. However, the
total use of the fund in 2017 was € 1268.2 million, requiring a front-loaded payment of €
294 million from the 2018 budget. Ultimately, € 153.1 million was used, and € 140.9 mil-
lion was transferred back to 2018. In 2018, the total available budget was € 421.2 mil-
lion (€ 574.3 million annual allocation minus the front-loaded € 153.1 million), of which €
155.9 million was used, leaving € 265.3 million carried over to 2019.

We highlight two aspects emerging from the data: firstly, despite historically suffi-
cient funding levels, the EUSF experienced severe stress in 2017 due to the earthquake
in central Italy (van Lierop 2021), requiring upfront usage of part of the following
year’s budget to cover the necessary pay-outs. Following the event, the required pay-
outs were higher than two full annual budgetary allocations. Coverage could only be
provided thanks to unspent funding from the previous year and upfront usage of part of
the following year’s budget. Upfront usage of capital was only possible due to the 2014
EUSF reform, which was therefore crucial for the fund’s capacity to cope with the 2017

Table 2 EUSF payments between 2014 and 2020

Year 2014 2015 2016 2017 2018 2019 2020  Total
Annual amounts in 2011 prices 500 500 500 500 500 500 500 3500
Annual amounts in current prices 530.6 541.2 552 563.1 5743 585.8 597.5 3944.7
Carried-over from previous year 0 4039 5412 552 1409 2653 553
Frontloaded from the following year 0 0 0 294 294 0 0

Annual usage 126.7 82.8  33.1 1268.3 1559 298.1 1964.9
Carried-over to the following year 403.9 5412 552 140.8 2653 553

Lapsed 0 321.1 508.1 O 0 0 829.2

Source: European Commission (2020)
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pay-outs. Second, pay-outs were mainly allocated to mainland Europe, while only small
payments were made to the outermost regions. In contrast to mainland Europe, the out-
ermost regions are quite exposed to cyclone risk and, thus, potentially high losses.

In that regard, Ciullo et al. (2021) developed climate impact storylines (Van den
Hurk et al. 2023) based on downward counterfactuals which allow constructing and ana-
lyzing plausible realizations of the past which are used as an input for the 2017-2018
EUSF capitalization levels within mainland Europe. In more detail, they constructed
counterfactuals (what-if-scenarios) by considering tropical cyclones Ophelia and Enawo
in 2017 and Berguitta in 2018. The historic realizations of these cyclones had no impact
on the outermost regions but, counterfactually, they could have resulted in significant
damages and impacts for La Réunion (Enawo in 2017 and Berguitta in 2018) and the
Azores Islands (Ophelia in 2017). The fact that they took a different, less damaging path
was purely coincidental. Using these plausible past events, in the sense that they could
have happened (but did not) and corresponding losses, the pay-outs and resulting capital
losses for the EUSF relative to such counterfactual events can be calculated and com-
pared with historic data.

Figure 1 shows capital simulations using pay-outs from historic and downward coun-
terfactual tropical cyclones. Results show that capital losses could have been much
higher in 2017 and that these could have prevented recovery in 2018 (see the red line
in Fig. 1), potentially requiring further exceptional budget anticipation from the year
2019. We, therefore, conclude that the past performance of the EUSF is not indicative
of adequate capitalization levels as the EUSF would have been under severe stress and
potential default under alternative plausible past occurrences in the outermost regions.
We also want to note that the analyzed hazards are very different compared to those
in mainland Europe. More importantly, this also indicates that forward looking multi-
hazard and multi-risk based assessments for the fund need to be developed to ensure the
robustness of the fund over time. As will be discussed further below, it becomes evident
that the diverse range of risks that the fund currently covers requires the application of
various methodologies. However, prior to exploring these methodologies, one must first
investigate multi-risks and their possible interactions between the EUSF and the Emer-
gency Aid Reserve, both of which have now been integrated into the SEAR.

1000 —— Simulated historic capital

---- Simulated counterfactual capital
---- Zero Capital

400

200

-200

Payouts & Simulated Capital, Million EUR

-400

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Years

Fig. 1 Simulation of capital using historical (solid black line) and downward counterfactuals pay-outs (dot-
ted black line). The dotted red line indicates zero capital levels. Source: Adapted from Ciullo et al. (2021)
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3.3 Capitalization levels and risk of SEAR

It has already been indicated that to understand the capitalization level of SEAR and corre-
sponding pay-outs and limits, a more detailed discussion is needed. It should be noted that,
similar to the EUSF, the SEAR budget relies not only on the disasters of the current year,
but also those of the previous year. In fact, if there are no pay-outs in a given year, the full
unused budget can be carried over to the following year, up to a limit of € 1.2 billion (in
2018 prices). In other words, in a year without pay-outs, the total annual amount available
in the following year is € 2.4 billion. However, if SEAR experiences a shortage of funds for
the EUSF, it can overspend next year’s appropriations by up to € 0.4 billion. These rules
are similar to previous ones, but with different total amounts of funding availability.

For a given year, a quarter of the annual budget is frozen and only becomes available
from October 1st. This is to guarantee that the applications being filed later in the year also
have access to some funds. As a result, only 75% of the budget is usable in the first three
quarters of each year. Additionally, to ensure that both the EUSF and EAR have enough
capital within a year, 50% of the available 75% of the annual budget is reserved for EUSF
coverage, while the other half is reserved for EAR-related obligations, until September
Ist. Importantly, any amount taken as overdraft in the previous year is subtracted from the
EUSF amount of the current year. After September of each year, the budget division is no
longer valid, and any remaining amount can be used by both channels.

Summarizing, there are essentially three key periods of the annual budget: Period 1 cov-
ers the time between January 1st and September 1st ; Period 2 covers the month of Septem-
ber; and Period 3 covers the time from October 1st to the end of the year. Figure 2 shows
the general case that illustrates this complex budget allocation mechanism: At the start of
the year, 75% of the annual budget is available for use, as 25% is reserved for the last
quarter. Until September, half of the available funds are split between the EUSF and EAR.
When funding is needed for disasters, a portion of the budget is allocated accordingly. Any
unused funds roll over to the next period, which starts in September, and can be used for
either EUSF or EAR. Once October arrives, the full annual budget is available, as the pre-
viously reserved 25% becomes usable. At the end of the year, any unused budget rolls over

Disaster

RollOver

Reserved

Fig.2 SEAR budget allocation illustration. Hochrainer-Stigler et al. 2022
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to the following year, up to a limit of € 1.2 billion. The budget for the next year takes into
account the roll over and overdraft from the previous year.

This funding scheme has implications for different types of risks, which will be demon-
strated using three distinct scenarios that should represent best and worst-case scenarios (in
terms of available capital). In the first (standard) scenario, in year n without any roll-over
or overdraft from the previous n-1 or the subsequent year n+ 1, the EUSF and EAR each
have €0.45 billion until September. From September onwards, the additional funds avail-
able for the EUSF could range from € 0 (EAR uses up the budget) to € 0.75 billion (EAR
uses no fund). Furthermore, the SEAR can access up to €0.4 billion to cover EUSF-related
shortages. In the second (worst-case) scenario with the assumption of a €0.4 billion over-
draft from year n-1 and no unused budget rolling over, only €0.05 billion are reserved for
the EUSF before September in year n, unless it further overdraws from the following year
n+1. In a third, more complicated scenario, an overdraft occurs in year n-1 in the first
period due to one large disaster but no more events happened during this year. Although
there was an overdraft in year n-1, € 0.75 billion could still roll over to year n. The total
budget in year n would therefore be € 1.55 billion (€ 1.24+0.75—0.4 billion). However,
according to the allocation rules for EUSF coverage before September in year n, only €
0.18 billion are reserved for the EUSF (€ 1.55 * 75% * 50% — 0.4 billion).

While the current payment scheme for multi-risks can result in underfunding for the
EUSF, this can be easily fixed by offsetting the overdraft from year n-1 with the annual
surplus of that year. However, this does not address uncertainties regarding pay-outs
for the EAR and the allocation of the EUSF over time, which depends on EAR alloca-
tion amounts.

4 Discussion and policy recommendations

The SEAR is essentially a multi-hazard and multi-risk instrument designed to financially
assist during the emergency phase in case of an event. Such events can be natural hazard
or health related through the EUSF or related to specific emergency needs within the Euro-
pean Union or in third countries through the EAR. All of these events which are eligible
for funding would draw from the same annual amount provided by SEAR. We identified
several challenges of this fund, most prominently in regard to dependencies between dif-
ferent kind of risks, including diametral effects of funding needs and funding levels, the
increase in uncertainties of inter-annual payments due to the compensation scheme, as well
as the quantification of capitalization levels needed so that the SEAR is robust in the long
run (e.g. will not get fully depleted). These challenges and the following possible policy
recommendations discussed are not only related to the specific instrument analyzed here
but have wider applications as well.

The first multi-risk dependency we discussed was in regard to solidarity aspects for
natural disasters and public health emergencies. We argued that the assistance to disas-
ter events and large-scale public health emergencies from the same fund is diametral to
the concept of solidarity as both are intrinsically related through at least two channels.
Firstly, if a public health emergency occurs, it drains resources from the government and
increases the need for assistance from the EUSF in case of a disaster. Secondly, the public
health emergency will draw large resources from the EUSF and at the same time increase
the risk that the EUSF is unable to provide assistance in case of a natural disaster event.
More generally speaking, combining dependent risks usually increases the capitalization
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requirements for financing them compared to the independent case (Pflug and Romisch
2007). This holds true for the two channels mentioned above as well, i.e. related country
and EUSF resources. In case that such different kinds of risks are combined within one
funding instrument, either the dependency between the risks must be quantified to a sat-
isfactory level or funding instruments have to be constructed individually for each kind
of risk. Regarding the latter, one straightforward possibility is to create a new flexibility
instrument dedicated to public health risk, however, it could also be embedded within
other programs such as those related to public health and emergencies under the Euro-
pean Agency for Reconstruction or the Recover and Resilience Facility of the NextGenera-
tionEu programme. The important point to make here is that such a separation eliminates
the aforementioned dependencies and, therefore, joint risks (Hochrainer-Stigler 2020).

The fact that the EUSF has never been depleted in the past has up to now been used as an
argument that its funding levels are adequate. In our analysis we provided an example based
on a counterfactual approach for cyclone risks in the outermost regions showing that this was
only due to sheer luck. Consequently, we identified the challenge to determine the necessary
capitalization levels for the multi-risk fund, for which it is essential to provide quantitative
estimates of potential pay-outs from the fund. This requires a full probabilistic assessment
of all possible events and corresponding losses, which leads to a loss distribution that relates
losses with probabilities of events (Mitchell-Wallace et al. 2017). Such information can be
used to calculate expected pay-outs and determine the necessary capitalization levels. While
corresponding models and techniques for natural disasters are well-advanced and ready to
be used for a full multi-hazard assessment of the EUSF as well (see Hochrainer-Stigler et al.
2017 for the case of a total risk assessment approach), providing a detailed probabilistic
assessment for public health emergencies and other similar events is challenging.

One of the reasons for this difficulty is the inherent randomness of natural hazard events that
still can be quantified in a satisfactory manner using catastrophe modelling and extreme value
statistics (Grossi 2005; Hochrainer-Stigler 2020). Such techniques used for the quantification of
disaster risk cannot be applied to policy related decisions on funding eligibility as they do not
exhibit such kind of inherent randomness. As in the case of SEAR, funding from the EAR is
dependent on the European Commission’s decision leading to an ambiguous decision process
in regard to how much funding is given for what event. To avoid such ambiguity, standards
similar to those of the EUSF should be introduced when providing support from the EAR.

Public health emergencies exhibit some kind of inherent randomness similar to disaster
risk but the underlying event is fundamentally different (e.g. geophysical or atmospheric
processes vs. transmissibility and virulence). However, it should be noted that there are
current efforts to also provide a full probabilistic assessment for public health related risk
(Madhav et al. 2021). Still, we argue that the EUSF should be separated from covering
large-scale public health emergencies and those covered in the EAR, as multi-hazard and
multi-risk situations should only be dealt with using the same instrument if the underlying
nature of risk is of the same kind and quantification of risk is possible. However, it is cru-
cial to deal with multi-risks within a coherent integrated framework, although not using the
same instrument and approaches.

The storyline approach presented above, for example, could be used to analyze different
funding sequences according to the past performance of the fund and expanded to include
selected public health emergencies as well as emergencies eligible for funding (e.g. due
to migration) from past events, essentially providing a counterfactual analysis (e.g. what-
if-scenarios) and therefore circumvent a probabilistic assessment (see Shepherd et al.
2018). This dual approach can inform decisions about capitalization levels, providing a
more nuanced and robust assessment. In addition, storyline approaches, such as the one
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introduced above, are also one possible way to circumvent the need to provide a full but
overwhelmingly complex picture of the situation and rather rely on counterfactuals which
are much easier to grasp by respective decision makers (Sillmann et al. 2021).

In regards to the payment rules within a multi-risk setting such as SEAR (e.g. funding
amounts are dependent on funding rules for both EUSF and EAR), there is uncertainty
about how the annual budget will actually evolve. This is especially true for the part of the
fund that is reserved exclusively for EUSF coverage before September 1st. While it is, in
principle, good to show some flexibility in funding multi-hazard and multi-risk situations
from the same budget, at the same time it can increase uncertainty of possible shortfalls
during a given year and can decrease trust in these instruments if they fail when needed the
most. The EUSF has been successful in the past, but this expansion to include health emer-
gencies must be carefully managed to maintain trust in the system.

Finally, various suggestions are made in the aforementioned performance reports on
how the EUSF could be linked to other instruments, especially risk reduction related ones.
However, such strategies must acknowledge that there is unlikely to be a one-size-fits-all
approach from the European to the individual Member State-level. This is because each
EU country has its own ‘history’ of dealing with risk, which is difficult to change and
align with a general structure. At the EU level, providing instruments that require Mem-
ber Countries to take a pro-active approach for activating assistance is one possibility to
address this reality (such as the EUSF part in SEAR) and to streamline some disaster and
risk reduction related policy process across countries.

5 Conclusion

Europe has suffered major human and economic losses due to natural disasters and pan-
demics in the past. To cope with these challenges, the EU has established instruments
and mechanisms that provide material and financial assistance when a disaster hits. The
main instruments examined in this study are related to the emergency phase after an event
including the European Union Solidarity Fund and its extension to cover public health
emergencies as well as the Emergency Aid Reserve. These instruments have proven suc-
cessful in the past in assisting EU Member States and a number of non-EU countries which
were affected by disasters such as earthquakes, storms and floods. The EUSF is especially
important for showing practical solidarity and has mobilized more than € 6.5 billion for
interventions in 96 cases of disaster events between 2002 and 2020 (EC 2022c). When
COVID-19 arrived in Europe, the EUSF additionally provided over € 500 million in emer-
gency financial assistance (EC 2022b).

In the latest MFF 2021-2027, the EUSF and the EAR were merged to form the SEAR, a
multi-hazard and multi-risk instrument designed to provide financial assistance during the
emergency phase in case of events related to natural hazards, public health, or other kinds
of emergencies. We analyzed the challenges as well as ways forward for such a multi-risk
funding instrument and focused on dependency issues. We indicated that the assistance for
disaster events and large-scale public health emergencies from the same fund is diametral
to the concept of solidarity as both are intrinsically related. Therefore, we suggested to
either separate the fund or to quantify related dependencies.

To indicate the risk of depletion of the fund, we adopted a storyline approach that dem-
onstrated past instances where the EUSF would have been depleted based on plausible
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events. While probabilistic approaches and advanced techniques exist for natural disasters
to estimate average payments from the fund, such methods may not be applicable for pol-
icy-related decision-making processes, and currently not for health risks (with some excep-
tions). We concluded that multi-hazard and multi-risk situations should be only dealt with
using the same instrument if the underlying nature of risk is of the same kind and quantifi-
cation of risk is possible to the necessary detail. However, we also emphasized the impor-
tance of dealing with such multi-risks within a coherent integrated framework. To achieve
this, we recommend using a toolbox approach and utilizing storylines instead of probabil-
istic assessments where necessary. This approach will enable appropriate integration of the
various risks while maintaining the necessary level of detail for each specific type of risk.
Finally, due to the uncertainties of the inter-annual payment schemes for the EUSF and
EAR we suggested that possible overdrafts are offset by the annual surplus of that year
which could decrease uncertainties in capitalization levels needed across years consider-
ably. The current structure of the SEAR, which includes several unpredictable and difficult
to be quantified risks, requires continuous monitoring and updating of capitalization levels
to detect emerging problems. Based on our analysis we more broadly recommend focussing
on dependencies between hazards, types of risks and support schemes for multi-hazard and
multi-risk instruments that can indicate ways forward how to solve related challenges.
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