
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Storylines 

development and 

description for the 

financial sector 

Deliverable D4.1 



 

 

 1 

Previous versions: 1 (31 July 2020), 2 (22 Aug 2020) 

 
 Dissemination level of the document 

X PU Public 

 PP Restricted to other programme participants 

 RE Restricted to a group specified by the consortium 

 CO Confidential, only for members of the consortium 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Deliverable information 

Work package number WP4 

Work package title Finance 

Deliverable number D4.1 

Deliverable title Storylines Development and description incl. hotspot selection 

Description This report outlines the current status of the work developed within 
WP4. It describes the status of the proposed framework for 
developing climate risk storylines and it introduces an application 
based on preliminary results. 

Lead beneficiary University of Bern 

Authors Alessio Ciullo, Olivia Martius 

Contributors David N. Bresch, Eric Strobl, Stefan Hochrainer-Stigler, Jonas Peisker, 
Reinhard Mechler, Max Tesselaar, Fujin Zhou, Onno Kuik 

Reviewers Franziska Gaupp, Robin Middelanis and Bart van den Hurk 

Revision date  



 

 

 2 

Table of Contents 

1. Introduction ........................................................................ 3 

2. The identified climatic events, hotspot areas and remote 

causal links  ........................................................................ 4 

2.1 The European Union Solidarity Fund under stress after pay-outs to the 

outermost regions  ........................................................................................... 8 

2.2 Obligations of European countries towards the Caribbean Catastrophe 

Risk Insurance Facility  ................................................................................... 9 

2.3 A hard insurance market in Europe due to remote natural catastrophes  .. 10 

2.4 The impact on European investors due to remote natural hazards  ........... 11 

3. Building climate storylines: a counterfactual approach  ... 12 

4. Application to a case study: The European Union Solidarity 

Fund under stress after pay-outs to the outermost regions  ... 14 

4.1 Estimating the range of impacts from counterfactuals  ......................... 15 

4.2 From counterfactuals to climate storylines ........................................... 18 

4.3 Projecting the climate storylines in the future ...................................... 21 

5. Future steps  ...................................................................... 22 

6. References  ....................................................................... 23 

 

 

 









 

 

 6 

Second, two significant links of the EU public finance to remote areas are identified. One link 

is the European Union Solidarity Fund (EUSF), which the EU outermost regions (i.e. territories 

of some EU member states located outside Europe) are eligible to. The other link stems from 

the fact that the European Union and some member states provided financial support to the 

Caribbean Catastrophe Risk Insurance Facility (CCRIF) which, should it go bust because of 

large pay-outs, would need to be recapitalized. The EU outermost regions are islands in the 

Pacific, Caribbean and North Atlantic. Countries in the CCRIF are, obviously, Caribbean 

countries, and, more recently, some central American countries. For all these territories, 

tropical cyclones are the most impactful and frequent natural hazards, and, thus, the choice to 

focus on this peril. 

After a first selection of climate events, remote areas and causal links, months M5-M7 were 

dedicated to the evaluation of the quality of these choices and, most importantly, to start 

selecting and initiating a discussion with relevant stakeholders. Engaging with stakeholders 

with the aim of co-selecting what factors are more relevant and interesting for research and 

practice is a core aspect of the project. A broad range of stakeholders was selected, belonging 

to both the public and private financial sectors. The discussion was fruitful and led to several 

considerations. First and foremost, interest was shown in the approach of building climate risk 

storylines. Second, the initial decision of focusing on tropical cyclones affecting the US East 

Coast and several small islands was deemed of interest and appropriate. Third, various relevant 

aspects emerged related to possible remote impacts to the European economy and society, 

spanning from humanitarian aid to food security to impacts through the supply chain. Although 

these are all relevant aspects, they are related but not central to the WP activities and, more 

importantly, they are dealt with in more details by other WPs within RECEIPT. Thus, a choice 

was made to maintain the initial selection at this stage of the project. The discussion with both 

stakeholders and other WP members is open and will go on with the aim of selecting new 

remote connections for future climate risk storylines to be explored. 

The last months, M8-M11, were dedicated to developing preliminary numerical analyses, 

particularly regarding the impact on public finance relative to the EUSF and CCRIF. 

Furthermore, another remote impact pertaining private finance was proposed, i.e. the risks on 

foreign direct investments (FDI) of private EU investors due to tropical cyclones in the USA. 
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2.2 Obligations of European countries towards the Caribbean 

Catastrophe Risk Insurance Facility 

The Caribbean Catastrophe Risk Insurance Facility (CCRIF) is an innovative policy 

intervention that seeks to address the economic consequences of extreme climate events for its 

member states. Currently, 19 Caribbean countries and three Central American countries are 

member of the facility. The CCRIF provides insurance against several natural hazards under 

its tropical cyclone, earthquake, and excess rainfall policies. A substantial fraction of the risk 

is passed on to private reinsurance corporations. A key objective of the CCRIF is the provision 

of liquidity quickly after the occurrence of the events (CCRIF SPC, 2016). 

CCRIF was funded by a two Multi-Donor Trust Funds (MDTF) in 2007 and 2012 under the 

supervision of the World Bank. Both EU member states and the European Commission have 

participated in the MDTFs. Furthermore, both EU member states and the European 

Commission have moral obligations to provide financial aid should foreign countries with 

limited financial resources suffer severe economic damages (Brixi & Mody, 2002). Therefore, 

from a European perspective, the interest is twofold. First, it is relevant to assess whether the 

quasi-fiscal transfers to establish the CCRIF have resulted in an institution that is effective in 

mitigating adverse fiscal outcomes to member countries, namely in the CARICOM (c.f. 

https://caricom.org). Second, and related to the former, there is the need to understand whether 

and to what extent the CCRIF resulted into reduced reliance to foreign aid. 

Understanding these relationships is a key first step in order to develop storylines. To do so, an 

econometric approach is adopted and a number of data about fiscal outcomes, hurricane 

damages, and CCRIF pay-outs are collected for the period 1990-2018. Data relative to the 

budgets of CCRIF countries were collected from the statistical authorities of the respective 

countries. Damages from hurricanes are estimated using the impact model CLIMADA (Aznar-

Siguan and Bresch, 2019). Pay-outs of the CCRIF to its member countries are sourced from 

the CCRIF website. 

The econometric analysis shows that hurricanes increase grants revenue by third parties in the 

quarter of the impact. This is presumably due to additional inflow of foreign aid, suggesting 

that the latter is needed for recovering from natural disasters. CCRIF pay-outs, however, 

negatively affect both grants revenue for several quarters after the event and public external 
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public budgets, as governments often provide ex post disaster aid to uninsured households 

affected by a natural disaster, thus acting as insurer of last resort. 

Based on these findings, the goal is to study under what climate and socio-economic  storylines 

a hard insurance market is triggered, and to then show which remote disasters will influence 

the EU flood insurance market, and thus establish possible premiums levels, degree of 

unaffordability and uptake of flood insurance for private European households. This is done 

by using the open-source and -access CLIMADA impact assessment model (Aznar-Siguan and 

Bresch, 2019) to estimate remote losses, complemented by comparison with historical data 

analysis and consultation of insurance stakeholders to assess the conditions under which global 

reinsurance prices can be affected by the estimated remote losses and, finally, the DIFI model 

(Hudson et al., 2019) to estimate the effects on flood insurance premiums in the EU. 

2.4 The impact on European investors due to remote natural hazards 

Many European private investors have assets in foreign countries. Thus, there is a potential 

impact of remote climatic disasters on the risks and returns of foreign portfolio investments 

and on foreign direct investments (FDI) by private EU investors. These will be assessed by 

first estimating direct losses with the CLIMADA impact assessment model (Aznar-Siguan and 

Bresch, 2019). Then, two Computable General Equilibrium (CGE) models, GDyn and FTAP, 

are used to assess the effects on foreign portfolio investments and foreign direct investments 

(FDI), respectively. 
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Fig. 2 Pay-out data and simulated capital for the 2002-2018 period. Bars indicate the total pay-outs, while the 
dotted black line show the simulated capital. The blue and yellow bars indicate the share of pay-outs due to 
natural hazard events in mainland Europe and the outermost regions, respectively. 

 

4.1 Estimating the range of impacts from counterfactuals 

Fig. 3 shows the obtained results in terms of pay-outs to the outermost regions (top figures) 

and capital (bottom figure) in the period 2008-2018. Total pay-outs to the outermost regions 

are shown both in terms of maximum annual pay-out (i.e. pay-outs from the highest-impact 

counterfactual each year) and cumulative annual pay-outs (i.e. cumulated pay-outs from the 

counterfactuals over a year) in the top-left and top-right panels, respectively.  Capital is shown 

by accounting for total pay-outs, i.e. the sum of simulated pay-outs to the outermost regions 

(the cumulative case) and those relative to mainland Europe, accounted for by using the 

available data. Thus, the analysis assumes past payouts in mainland Europe as fixed. 
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Fig. 3 Results in terms of pay-outs to the outermost regions (top) and capital (bottom). Pay-outs are shown both 
in terms of maximum annual pay-out (top-left) and cumulative annual pay-outs (top-right). Results in yellow show 
simulations from historic tracks, while results in dark and light green show simulations from the lowest- and 
highest-impact forecasts, respectively. In the top panels, the dark and light blue dotted lines show the 200- and 
1000- year pay-outs, respectively. 

Results in yellow show simulations from historic tracks provided by the IBTrACS database 

(Knapp et al., 2010), while results in dark and light green show simulations from the lowest- 

and highest-impact forecasts, respectively. For comparison, a probabilistic analysis is also 

carried out using an alternative repository of synthetic tracks provided by Bloemendaal et al. 

(2020). This allowed to estimate the 200- and 1000-year pay-outs, which are shown in the top 

panels as dark and light blue dotted lines, respectively. Looking at the results, two aspects are 

worth discussing further. 

First, from the maximum annual pay-outs (top-left) one can see that some counterfactuals 

would have led to a pay-out higher than the 200-year level for two consecutive years, i.e. 2017 

and 2018. On the same line and even more exacerbated, when looking at the cumulated annual 
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Fig. 4 Example of downward counterfactuals (dotted lines) compared to the actual trajectories (solid lines). a) 
Leslie 2018, b) Helene 2018, c) Berguitta 2018. 

4.2 From counterfactuals to climate storylines 

As stated above when introducing the approach in Fig. 1, the selection of the storylines, based 

on the analyzed counterfactuals, needs to be based on inputs from experts and practitioners. 

This entails iteratively visualizing the impact of combinations of counterfactuals and agreeing 

upon the ones deemed critical by the stakeholders involved. In the context of the current 

analysis, however, for the sake of time and resources, storylines were developed without 

recurring consultations with stakeholders. Instead, storylines are identified by referring to 

critical performances when compared to the 200- and 1000-year pay-outs estimated from the 

probabilistic analysis. It is worth stressing that the selection of storylines is somewhat 

subjective and, in principle, the number of all potential combinations of counterfactuals, and 

thus of storylines, is enormous. Three storylines are identified. 

The first storyline (for short: 2 x Single) reads as follows: In 2017, a category 4 tropical cyclone 

makes landfall in Réunion (panel (a) in Fig. 5). The following year, an event following a similar 

a) 

b) c) 
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The second storyline (for short: Single + Series) reads as follows: In 2017 a category 4 tropical 

cyclone makes landfall in Réunion (panel (a) in Fig. 6). The following year, a series of events 

strike both Réunion (panel (b) in Fig. 6), the Azores and the Canary Islands (panel (c) in Fig. 

6). This chain of events leads to the exceedance of the 1000-year pay-out two years in a row. 

As the 1000-year pay-out is very unlikely to be exceeded in each single year, the fact that it 

was exceeded two years in a row is indeed critical. 

 
Fig. 7 Events from the third storyline (2 x Series) in 2017 ((a) and (b)) and 2018 ((c) and (d)) 

The third storyline (for short: 2 x Series) reads as follows: In 2017 a series of events strike both 

the Caribbean (panel (a) in Fig. 7) and Réunion (panel (b) in Fig. 7). The following year, 

another series of events hit Caribbean countries, the Azores, the Canary Islands (panel (c) in 

a) 

b) 

c) 

d) 
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