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1  Introduct ion   

1.1  Background  and purpose of the  methodological  paper  

 

 

¶ assessing the resilience of insurers to adverse market developments  ( 1) ;  
¶ assessing the potential for systemic risk that may be posed by insurers  ( 2).  

 

 

 

                                                           
( 1)  Article  32(2) EIOPA Regulation (EU) No  1094/2010 specifies that EIOPA óshall, in cooperation with the 

ESRB, initiate and coordinate Union -wide assessments of the resilience financial institutions to adverse 
market developments ô. Recital  42 of the EIOPA Regulation explains that óUnion -wide assessments ô 
should be interpreted as óUnion-wide stress testsô, i.e. EIOPA óshould also, in cooperation with the ESRB, 
initiate and coordinate Union -wide stress tests to assess the resilience of financial institutions to adverse 
market developments, éô. 

( 2)  Article23(1) EIOPA Regulation (EU) No  1094/2010 . 
( 3)  In this methodolog ical  paper the term óinsurer ô includes both insurance and reinsurance undertakings if 

not specified elsewhere.  
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1.2  Scope of the m ethodological p aper  

 

 

 
Box 1.1  ð Types of supervisory stress test exercises  

Supervisory b ottom -up stress test  

A supervisory bottom -up stress test is a n exercise  run by a supervisor or 

regulatory authority, in which participating institutions are requested to perform 
the calculations. The supervisor provides the stress testing framework, 

methodologies, adverse stress scenarios, prescribed shocks and guidance on the 
application of the shocks . Participants calculate the  impact of the prescribed 
shocks on their balance sheet s and capital requirements acc ording to the 

guidance  provided and using their own models.  

Supervisory t op-down stress  test  

A supervisory top -down stress test is a n exercise  performed and run by a 
supervisor or regulatory authority . The supervisor determines the impact of a 
scenario directly based on the regulatory data  provided by the insurers using its 

own framework, models and specifications  (i.e. no calculations required from 
individual institutions) . 

Bottom -up and top -down tests can be run in iso lation but can also be seen as 
complementary exercises in which  top -down approaches can be used in a 
bottom -up stress test for validation purposes.  
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1.3  Structure of the m ethodological paper  

 

1.4  Definitions  
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2  Stress test process and objectives  

2.1  Stress  t est ing  process  
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Figure 2.1 ð Stress test process and elements  

 

 
 

2.2  Stress t est o bjectives  

2.2.1  Microprudential objectives  
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¶ assess individual sensitivity to specific shocks ;  
¶ assess  individual vulnerabilities to adverse economic and financial 

conditions, which can be used to trigger inspections  or issue 
recommendations ;  

¶ assess individual capital adequacy  under adverse scenarios ;  

¶ enhance understanding of insurance sector vulnerabilities ;  
¶ foster individual risk mana gement and stress testing capabilities . 

 
Table 2.1 ð Advantages and disadvantages of a microprudential stress test  

Advantages  Disadvantages  

¶ Allows assess ment of  the resilience of 

individual insurance undertakings to 

economic, financial and insurance 

shocks  

¶ Allows supervisors to issue specific 

recommendation s to insurers or 

national supervisors that were affected 

by the specific stresses  

¶ I ncrease s the understandin g of the 

existing measures (e.g. long - term 

guarantee s) included in the Solvency  II 

framework in a stressed environment  

¶ Simpler design and validation phases 

from a technical perspective than for  a 

macro -prudential exercise , as 

propagation dynamics are out side its 

scope  

¶ System wide aspects,  interactions  and 

second - round effects  are not assessed . 

The objective of assessing the  potential 

for systemic risk  that may be posed by 

the European insurance sector is  only  

partially achieved  

¶ Spillovers to other financial  sectors and 

the real  economy are not fully 

assessed   
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2.2.2  Macroprudential objectives  

¶ assess the resilience of insurance sector  and of individual insurers that , 
because of  their nature, scale and complexity, might generate or amplify  
systemic events under  stress scenario s;  

¶ assess potential spillover effects to other parts of the financial system and 
the real economy stemming from common reactions of insurers to  stress 

scenarios.  

 

Table 2.2 ð Advantages and disadvantages of a macroprudential stress test  

Advantages  Disadvantages  

¶ Allows  assess ment of  systemic risk in 

the insurance sector and potential 

spillovers across financial sectors  and 

the real economy  

¶ Provide s information about the 

resilience of  the whole insurance 

system under stressed conditions  

¶ May be used by authorities as an input 

to calibrate macroprudential measures  

¶ Significantly more complex, as second -

round effects and other interactions 

have  to be modelled to reflect the 

system -wide aspects  

¶ May require a longer time horizon than 

micro prudential  stress test ing  to 

consider the propagation of the initial 

shocks in the financial system and in 

the economy  

2.2.3  Conclusion  

                                                           
( 4)  EIOPAôs approach to systemic risk can be found  at:  

https://www.eiopa.europa.eu/sites/default/files/publications/pdfs/syssystemic_risk_and_macropruden
tial_policy_in_in surance.pdf . The International Association of Insurance Supervisorsô (IAIS ôs) approach 
to systemic risk can be found  at: https://www.iaisweb.org/page/consultations/closed -
consultations/2019 . 

https://www.eiopa.europa.eu/sites/default/files/publications/pdfs/syssystemic_risk_and_macroprudential_policy_in_insurance.pdf
https://www.eiopa.europa.eu/sites/default/files/publications/pdfs/syssystemic_risk_and_macroprudential_policy_in_insurance.pdf
https://www.iaisweb.org/page/consultations/closed-consultations/2019
https://www.iaisweb.org/page/consultations/closed-consultations/2019
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Table 2.3 ð Characteristics of microprudential and macroprudential stress tests  

 Microprudential  Macrop rudential  

Objective  
¶ Assess the resilience of 

individual insurance 

undertakings to 

economic,  financial and 

insurance shocks  

¶ Address specific 

recommendations to 

individual undertakings  

¶ Assess the resilience of 

th e insurance industry 

as a whole  

¶ Address systemic risk  

across financial sectors, 

and potential  spillovers 

to the real economy  

Scope  ¶ Sufficiently large 

groups of entities (solo 

or group) to cover local 

markets or the EU -wide 

market (de pending on 

the target)  

¶ Material part of the 

European insurance 

industry with a focus on 

larg e internationally 

active groups  

Second - round effects and 

spillovers  

¶ Marginally covered.  

Some entity -based 

effects might be 

inferred from the 

¶ Taken into account  by 

both an entity  and an 

activity -based 

perspective  
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potential  distress of 

large institutions  

Scenario design  ¶ Idiosyncratic risk for 

individual insurers  

could  be considered  

¶ Focus on systemic risk  

Cross -sectoral dimension  ¶ Not specifically needed 

but still important (e.g. 

financial 

conglomerates)  

¶ Interactions with other 

financial sectors should 

be taken into account  

2.3  Approaches  

2.3.1  Recalculation /definition  of the baseline  

¶ the structure of the entity under scrutiny ( e.g.  potential changes in the 

perimeter  of a group due to acquisition/sale of entities or businesses) ;  
¶ the changes in the estimation model (e.g. move to (partial)  internal model, 

improvement in  estimation techniques) approved and implemented after 
the computation of the baseline;  

¶ the simplifications and approximations that  may be chosen  for the 

application of the ST scenario  (which may differ from the baseline model) .  
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2.3.2  Time horizon   

¶ complex ity (both methodological and operational) ;  
¶ validation of results ;  
¶ explanatory power/interpretability of results ;  

¶ comparability of results . 

 Insta ntaneous stress scenarios  

 
Table 2.4 ð Advantages and disadvantages of instantaneous shocks  

Advantages  Disadvantages  

¶ Instantaneous shocks are easier to 

model, implement and validate than  

temporally stretched shocks, 

enhancing the comparability and 

interpretability of the results  

¶ Instantaneous shocks may not be 

considered realistic for specific 

scenario components, limiting the 

explanatory power/ interpretability of 

the results  
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¶ Instantaneous shocks offer greater 

flexibility allowing them to be tailored 

to the specific o bjective of the stress 

test exercise  

¶ Even for instantaneous shocks the 

interaction between different risk 

drivers can be very complex and often 

depends on entity -specific risk profiles 

and the order of the specific shocks, 

which may still imply specific 

challenges with regard to the 

comparability of the results  

¶ Instantaneous shocks may be less 

suited to assess  potential second -

round effects and interactions among 

financial institutions  

 Instantaneous stress scenarios complemented with specific 

scenario components stretched out over a longer time horizon  

 
Table 2.5 ð Advantages and disadvantages of instantaneous shocks combined 
with specific stretched components  

Advantages  Disadvantages  

¶ With reference to historical events, it 

can be argued that it is more realistic 

to assume that stress scenarios involve 

a time dimension, e.g. regarding the 

spillover from the triggering event to 

other risk drivers  

¶ Compared with  instantaneous events 

the allowan ce for an additional time 

dimension extends the analysis of 

potential vulnerabilities (e.g. for risk 

profiles that are more exposed to 

gradual changes over time than to 

one -off events)  

¶ The implementation of a temporally 

stretched event in the valuation and 

risk models of insurance companies 

can imply significant operational 

burdens for the participants and may 

require the use of approximations that  

could hamper consistent application of 

the scenarios and the comparability 

and interpretability of the results   

¶ The increased complexity of temporally 

stretched shock events places 

considerably higher demands on the 

specification of the scenario in order to 

ensure consistent a pplication across 

participants  
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 Multi - period stress scenarios  

Examples  of multi -period stress scenarios are:  
¶ a macroeconomic financial crisis scenario with specific triggering events 

(e.g. abrupt  reversal in risk assessment on financial markets, im plying a 
material increase in bond yields) with subsequent real economy spillover 
effects over the following  years (e.g. affecting equity and real estate prices 

and policyholder lapse behaviour ) ;   
¶ a pandemic event on a global scale over a certain period of  time, followed 

by an adverse feedback loop on the real economy that  also affect s financial 
markets (e.g. higher demand for safe bond investments leading to further 
decrease in  interest rates) . 

 

Table 2.6 ð Advantages and disadvantages of a multi -period stress test  
Advantages  Disadvantages  

¶ Multi -period scenarios can address 

second - round effects  and feedback 

loops  directly by incorporating the 

implications of the companies ô 

reactions to the  adverse developments 

over time  

The main challenge of a multi -period 

stress test for the insurance sector is 

linked to its high complexity. This 

complexity affects various components of 

the exercise :  
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¶ Multi -period stress tests can be seen 

as more appropriate for analysing the 

impact of stress scenarios that address 

slow -burning risks ( e.g.  climate risks) 

or risks that are assumed to expand 

over a longer time horizon ( e.g.  a 

prolonged  low - interest - rate 

environment)  

¶ Multi -period stress tests can be s een 

as providing a more appropriate 

framework for analysis of the timely 

development  of specific key metrics 

(e.g.  the rati o of assets over liabilities)  

¶ Specification of the scenario: the 

development over time of the affected 

risk drivers must be fully specified at a 

very granular level to enable insurance 

companies to apply the scenar io in  

their risk and valuation models  ( a).  

Furthermore, the specification must 

include  elements that by definition are 

not applicable in the context of an 

instantaneous stress test (regarding , 

for example , assumptions on future 

new business volumes, structure and 

profitability under a stressed 

environment)  

¶ Operational implementation: the 

implementation of a multi -period 

scenario poses significant burdens on 

participating companies. This applies in 

particul ar to the life insurance sector. 

It may be impossible for companies to 

apply such multi -period scenarios 

without considerable approximations 

and simplifications (which in turn may 

affect the consistency an d 

comparability of the results)   

¶ Validation of resu lts  is significantly 

more complex   

¶ Interpretability and comparability of 

results:  great care should be taken 

when analysing or presenting 

individual versus aggregated results or 

when deriving conclusions from a 

comparison of results across specific 

peer gr oups , as multi -period stress 

tests seem only feasible with a more 

principle -based approach  
Note:   

(a) It can be expected that more detailed information for such a multi -period specification is 

required than for an instantaneous event in order to enable consistent application .As an example, 

the specification should include not only the development of the entire risk - free yield curve over 

the considered time horizon but also additional information on other relevant aspects such as the 

change in the volati lity surface over time.  

2.3.3  Management actions  
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Box 2.1  ð Management actions  

Embedded management actions  

Embedded management actions refer to all types of management actions 

that are algorithmically embedded in the stochastic risk and valuation 
models of the companies (i.e. these actions are already implemented for the 

calculations in the baseline scenario). Typical examples of  such 
algorithmically modelled management actions include 
investment/disinvestment rules on the assets side, profit - sharing 

mechanisms (in particular bonus crediting rules for traditional with -profit life 
and health insurance business) o r escalation rules in adverse financial 

situations (often linked to specific national legislative prescriptions). The 
Delegated Regulation refers to this type of modelled management action 
under the label of ófuture management actions ô, for example in Arti cle  23 (in 

the context of calculation of the technical provisions) and in Article  236 (in 
the context of statistical quality standards for internal models). The range 

of modelled actions and their level of sophistication will depend on various 
conditions s uch as the national business model, the company -specific risk 
profile (e.g. with regard to the nature, scale and complexity of the risks 

underlying the insurance obligations)  and  the business and risk strategy of 
the company.  

Reactive post -stress managemen t actions  

Reactive post -stress  management actions refer to all types of management 
actions that are applied independently of the algorithmically embedded 

management rules. In the context of a stress test they therefore represent 
actions that would be taken  by institutions in direct response to the stress 

scenario and that are not assumed to be applied in the baseline scenario. 
These actions typically include but are not limited to increases in capital (e.g. 

through equity issuance or asset sales), changes i n the investment portfolio 
(e.g. through divestments), repricing, reductions in expenses (e.g. staff 

layoffs), hedging of exposures and/or dividend and profit - sharing decisions . 

                                                           
( 5)  óIn order to achieve a level playing field and to ensure that the results after stress reflect the 

instantaneous nature of the stresses, participating groups should not take into account measures, 
actions or risk mitigating strategi es that rely on taking future actions after the reference date. This 
includes e.g. dynamic hedging, de - risking strategies and any future action taken in the context of a 
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 Reactive p ost - stress managemen t actions  

Table 2.7 ð Advantages and disadvantages of allowing reactive post -stress 

management actions  
Advantages  Disadvantages  

¶ Allowin g post -stress management 

actions is more realistic and can 

improve the explanatory power and 

interpretabili ty of the stress test 

exercise  

¶ Allowing post -stress management 

actions can provide additional insight s 

in to  potential second - round effects  

¶ Allowing post -stress management 

actions can hamper the compar ison  of 

results, as each participant  can tailor 

its management actions  

¶ Post -stress m anagement actions could 

impair one of the main goals of the 

stress test, i.e. the identification of 

vulnerabilities. Without any information 

on the quantitative impact of such 

actions the stress test results may be 

seen as merely analysing the  

companies ô potential to react to  the 

specific stress event rather than their 

vulnerability  

                                                           
recovery plan. ô (see Insurance  Stress Test 2018 Technical specifications  (EIOPA-BoS-18 -189 ), 
paragraph 20). The reassessment of the óforeseeable dividends or other foreseeable distributions ô under 
the stressed scenarios was , however , included in the allowed actions.  

https://eiopa.europa.eu/Publications/Surveys/EIOPA-BOS-18-189_Technical%20Specifications_v20180622.pdf
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  Embedded management actions  
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2.3.4  Conclusion  

 
Table 2.8 ð Proposed approaches linked to the specific stress objective  

 Vulnerability of the 

industry  

(m icro -

/ m acro prudential )  

Sensitivity to 

shocks  

(m icro prudential )  

Spillover analysis  

(m acro prudential )  

Time horizon  
¶ All the 

approaches can 

be applied  

¶ Single -period 

instantaneous 

shocks  

¶ All the 

approaches can 

be applied  
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Management 

actions  

¶ In principle , 

reactive p ost -

stress 

management 

actions are not 

allowed . If 

considered , the 

impa ct sh ould  

be reported 

separately  

¶ Reactive p ost -

stress 

management 

actions are not 

allowed  

¶ Reactive p ost -

stress  

management 

actions allowed  

to assess 

systemic 

implications  

(impact both 

with and 

without post -

stress 

management 

actions)  
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3  Scope  

3.1  General considerations  

3.2  Target  

 

Table 3.1 ð Advantages and disadvantages of targeting solo  or  group  
undertaking s 

 Advantage s Disadvantage s 

Solo  
¶ Target specific business lines  

¶ Country/jurisdiction analysis  

¶ Easy to compute the market 

coverage  

¶ Easier application of the shocks 

(no consolidation at group level 

needed)  

¶ Easier to validate the data (single 

solvency capital requirement  

model and long - term guarantee s 

/transitional measures)  

¶ Easier to issue potential 

recommendations and 

recovery/resolu tion actions (one 

national competent authority  

involved)  

¶ More useful as an input to 

micro prudential supervision  

¶ No diversification effect 

accounted  for  

¶ Less informative from a financial 

stability perspective   

¶ Need some coordination work 

from both the insur ance groups 

and the national competent 

authorities  in the case of 

participating solos from more 

than one European country that 

are part of the same group with 

the risk of duplicating work 

(validation activities performed at 

local level)  

¶ Potential limitatio n in evaluat ing  

the impact of reactive post -stress  

management actions (if they 

have to be decided at group 

level)  

Group  
¶ Impact on the systemic groups  

(more informative/useful from a 

financial stability perspective)  

¶ High level of complexity in the 

application and assessment of 

the shocks with the consequence 

that it is  necess ar y to apply 

simplification and approximation 
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¶ Account for full diversification 

effects  

¶ Easier to assess the i mpact of 

reactive post -stress  management 

actions if needed  

that could have a n impact on the 

comparability of the results  

¶ No country -based assessment  

¶ Harder to identify vulnerabilities 

of specific entities , especially 

when part of the group follows an 

accounting standard ( as in the 

US) and uses the deduction and 

aggregation  method to aggregat e 

the results  

¶ Harder to issue potential  

recommendations and 

recovery/resolution actions  

¶ Harder to validate the data  

¶ Harder to assess the effect on 

technical provisions  (issues on 

reporting cash flows )  

3.3  Coverage and me trics  
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Table 3.2 ð Reference  metrics  for  solo  undertaking s 
Geographical 

criteria \ business 

criteria  

Life  insurance  Non - life  

insurance  

Specific line (s)  

of business  

Undifferentiated  

business  

Local 

jurisdiction  
¶ Reference: 

size of the 

life local 

market  

¶ Exposure: 

size of the 

life business  

¶ Metric: 

preferred:  

gross TP life 

(w/wo 

UL/IL); 

others: TA 

(w/wo 

UL/IL), GWP  

¶ Reference: 

size of the 

non - life 

local market  

¶ Exposure: 

size of the 

non - life 

business  

¶ Metric: 

preferred:  

GWP non -

life, others: 

gross TP 

non- life, TA  

¶ Reference 

size of the 

local 

market (for 

that 

specific line 

of 

business )  

¶ Exposure: 

size of the 

specif ic 

line( s) of 

business  

¶ Metric: 

preferred: 

line (s) of 

business 

gross TP 

for life; 

line (s) of 

business 

GWP for 

non - life; 

others: TA 

(w/wo 

UL/IL)  

¶ Reference 

size of the 

local market  

¶ Exposure: 

size of the 

company  

¶ Metric: 

preferred: 

TA (w/wo 

UL/IL); 

other GWP, 

total gross 

TP (w/wo 

UL/IL)  

EU-wide  
¶ Reference: 

size of the 

EU market  

(a sub -

reference to 

ensure a 

minimum 

coverage at 

country 

level could 

be 

considered 

as well)   

¶ Exposure: 

size of the 

life business  

¶ Reference: 

size of the 

EU market 

(a sub -

reference to 

ensure a 

minimum 

coverage at 

country 

level could 

be 

considered 

as well)  

¶ Exposure: 

size of the 

non - life 

business  

¶ Reference 

size of the 

EU market 

for that 

specific line 

of business  

(a sub -

refe rence 

to ensure a 

minimum 

coverage at 

country 

level could 

be 

considered 

as well)  

¶ Reference: 

size of the 

EU market  

(a sub -

reference to 

ensure a 

minimum 

coverage at 

country level 

could be 

considered 

as well)  

¶ Exposure: 

size of the 

company  

¶ Metric: 

preferred: 
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¶ Metric: 

preferred:  

gross TP life 

(w/wo 

UL/IL); 

others: TA 

(w/wo 

UL/IL), GWP  

¶ Metric: 

preferred:  

GWP non -

life, others: 

gross TP 

non - life, TA  

¶ Exposure: 

size of the 

specif ic 

line (s) of 

business  

¶ Metric: 

preferred: 

line (s) of 

business 

gross TP 

for life; 

line (s) of 

business 

GWP for 

non - life; 

others: TA 

(w/wo 

UL/IL)  

TA (w/wo 

UL/IL); 

other GWP, 

total gross 

TP (w/wo 

UL/IL)  

 

Table 3.3 ð Reference metrics for group  undertaking s 

Geographical / busin

ess criteria  
Life  Non - life  

Specific line (s)  

of business  

Undifferentiat

ed business  

Local jurisdiction  
¶ N/A  ¶ N/A  ¶ N/A  ¶ N/A  

EU-wide  
¶ Reference :  

size of the 

EU market 

potentially 

approximat

ed by the 

groups 

subject to 

financial 

stability 

reporting  

Sub -

reference:  

number of 

home 

¶ Reference: 

size of the 

EU market 

potentially 

approximat

ed by the 

groups 

subject to 

financial 

stability 

reporting  

Sub -

reference:  

number of 

home 

¶ Reference :  

size of the 

EU market 

for that 

specifi c line 

of business  

potentially 

approximat

ed by the 

groups 

subject to 

financial 

stability 

reporting  

Sub -

¶ Reference: 

Size of the 

total EU 

market 

potentially 

approximat

ed by the 

groups 

subject to 

the 

financial 

stability 

reporting.  

Sub -

reference:  
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jurisdiction

s of groups 

included in 

the 

exercise  

¶ Exposure: 

size of the 

life 

business  

¶ Metric: 

preferred:  

gross  TP 

life (w/wo 

UL/IL); 

others: TA  

(w/wo 

UL/IL), 

GWP 

potentially 

limited to 

the EU 

business  

jurisdiction

s of groups 

included in 

the 

exercise  

¶ Exposure: 

size of the 

non - life 

business  

¶ Metric: 

preferred:  

GWP non -

life, others: 

gross TP 

non - life, 

TA;  

potentially 

limited to 

the EU 

business  

reference:  

number of 

home 

jurisdiction

s of groups 

included in 

the 

exercise  

¶ Exposure: 

size of the 

specific  

line (s) of 

business  

¶ Metric: 

preferred: 

line (s) of 

business 

gross TP 

for life; 

line (s) of 

business 

GWP for 

non - life; 

others: TA 

(w/wo 

UL/IL)  

Number of 

home 

jurisdic tion

s of groups 

included in 

the 

exercise  

¶ Exposure: 

size of the 

group,  

¶ Metric: 

preferred: 

TA (w/wo 

UL/IL); 

other GWP, 

total gross 

TP (w/wo 

UL/IL) 

potentially 

limited to 

the EU 

business  

3.4  Conclusion  
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4  Scenario  design  

4.1  Definition of scenarios  

4.2  Requirements for  the design of scenario s  

4.3  Derivation of the scenarios  

                                                           
( 6)  Basel Committee on Banking Supervision (2018) , óStress testing principles ô. Available on the Bank of 

International Settlement ôs website : https://www.bis. org/bcbs/publ/d450.htm . 

https://www.bis.org/bcbs/publ/d450.htm
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¶ historical  or forward - looking  scenarios ;  
¶ consistency with the SII  framework versus the need to move towards more 

market -compatible scenarios ;  
¶ single or combined scenarios ;  

¶ the level of granularity of shocks . 

4.3.1   Historical or forward - looking  scenarios with a backward -  or 

forward - looking approach  

 
Table 4.1 ð Advantages and disadvantages of backward - looking and forward -

lookin g approaches to  scenario design  

 Advantages  Disadvantages  

Historical 

approach  
¶ Past events provide a 

benchmark of what could 

potentially happen in the 

futur e 

¶ Consistency  (plausibility)  of 

the scenar ios may be more 

easily achieved . The scenarios 

might be more easily justified  

when something similar ha s 

already occurred in the past  

¶ Financial crises  or insurance 

shocks  that exceed or are 

different from what happened 

in history might not be 

captured when the stress i s 

based only on historical data  

¶ A pure ly  historical approach 

would not allow for a par tly 

forward - looking perspective  

¶ Limit ed flexibility  

¶ Specific future scenarios 

might  not emerge or be 

derived from historical data  
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Forward -

looking  

approach  

¶ More conceivable future 

scenarios could be achieved  

wh en one is not be limited to 

historical data only  

¶ Possibly more flexibility in 

design  

¶ Requires an adequate 

justific ation for the scenarios 

provided  

¶ Requires a higher degree of 

expert judgement , which 

should also be carefully 

justi fied  

4.3.2  Consistency with the Solvency  II  framework versus the need 

to move towards more market - compatible scenarios  

                                                           
( 7)  Information on the Solvency  II methodology for  deriv ing  the r isk -free rate term structure can be found  

at: https://www.eiopa.europa.eu/tools -and -data/risk - free - interest - rate - term -structures -0_en .  

https://www.eiopa.europa.eu/tools-and-data/risk-free-interest-rate-term-structures-0_en
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¶ Option  1: the UFR is adjusted as part of the scenario and the prescribed 
RFR curve for the stress test inc ludes the adjusted UFR directly . 

¶ Option 2: the UFR is kept unchanged in the ST scenario, but the marginal 
impacts of changes  in  the UFR may  be requested separately in the pre -  and 

post -stress situation (similar to the long - term guarantees (LTG s)  and 
transitional measures).   

 

Table 4.2 ð Advantages and disadvantages on the treatment of the ultimate 
forward rate  

 Advantages  Disadvantages  

Option 1: adjust 

ultimate forward 

rate  as part of the 

scenario  

¶ More consistent with the 

narrative for the scenario 

(e.g. in the case of a low -

for - long scenario)  

¶ Less burdensome for 

undertakings in the case of 

requested recalculation of 

the baseline as the only 

post -stress situation in 

which  the adj usted ultimate 

forward rate has to be 

calculated  

¶ Scenario is not consistent 

with the Solvency  II  

framework  and the post -

stress solvency capital 

requirement position may 

therefo re be more difficult 

to explain  

¶ Impact of ultimate forward 

rate  cannot be assessed 

specifically, as it interacts 

with other shocks in the 

scenario  

Option 2: ultimate 

forward rate  kept 

unchanged but  

marginal impact of 

changes in  the 

ultimate forward 

rate  may be  

requested 

separately  

¶ Scenario would be 

consistent with Solvency  II  

and the post - stress 

solvency capital 

requirement position may 

therefore be easier to 

explain  

¶ Allows assess ment of  the 

impact of the ultimate 

forward rate  independent of 

the other shocks  

¶ More burdensome for 

undertakings , as the 

position s with and without 

the change in the ultimate 

forward rate  have to be 

calculated  

¶ Scenario may be less 

consistent with the 

narrative (in the case of a 

low - for - long scenario )  

                                                           

(8) An example of deviation from the Solvency II risk-free rate curve is the reduction in the ultimate 
forward rate, as incorporated in the 2016 and 2018 stress test scenarios to assess vulnerabilities in a 
low-yield environment. 
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¶ For the assessment of the post -stress regulatory position it is advis able  to 

keep the UFR un change d with respect to the baseline.  However, in this 
approach , the sensitivity to  movements  of the UFR is also worth assess ing  
in both the baseline and post -stress  situations . 

¶ For an evaluation of the economic impacts of a scenario the preferred 
option would be to adjust the UFR  to make it consistent with the prescribed 

scenario.  

4.3.3   Single  risk factors, single scenarios  or combined  scenarios  

 
Table 

 Advantages  Disadvantages  

Sing le risk 

factors  
¶ In particular for standard 

market stress sensitivities, it 

can be expected that companies 

can leverage on existing 

processes for implementing the 

required calculation s and for 

reporting the results  

¶ The isolated view o f single risk 

factor mo vements facilitates the 

validation and the interpreta tion  

of results  

¶ The explanatory power of the 

results can be seen as limited. 

In particular, it can be very 

difficult to derive the impact of 

a combination of sensitivities 

based only on  single sensitivity 

results . Tail  dependencies and 

their potential implicati ons are 

completely out side  the  scope  

¶ As most of the historical cris es 

were not limited to single risk 
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¶ The focus on single risk factor 

movements facilitates a 

consistent and uniform 

application of the scenario  ( a)  

and therefore supports t he 

compar ison  of the results  

¶ The approach allows the  

estimation of the lik elihood of 

the prescribed shock  

factor movements, the approach 

may  be seen as rather narrow 

for a stress test exercise. 

Against this background , it may 

be difficult  for supervisors to 

define specific follow -up 

measures based only on 

sensitivity results  

Single 

scenario s 
¶ They are  simpler in  design than 

a combined scenario , which  

includes both market and 

insurance shocks  

¶ They  allow the design of several 

scenarios consisting of  single 

risk factor s with  different 

likelihoods  

¶ There is no need to take the 

interactions and dependencies 

between market and insurance -

related risk factors into account  

¶ Because of  the existence of 

multiple risk factors with mutual 

impact s, it may not seem real to 

look at the effects of important 

risk factors  ð i.e. market and 

insurance  ð in isolation.  As the 

business of the undertakings is 

exposed to a combination of risk 

factors, financial and insurance 

risks should be viewed  in 

conjunction  

¶ The explanatory power of 

scenarios can be superior to 

single - factor sensitivities , as 

they  cover interdependencies 

between different risk  drivers 

and their (often complex) 

combined impact.  For the same 

reason , combined scenarios can 

be superior to single scenarios. 

Undertakings adopt a diversified 

strategy to deal with the 

occurrence of different risk s at 

the same time. This 

diversification strategy is 

important and valuable to the 

insurer but also important from 

a supervisory point of view. This 

diversification strategy cannot 

be assessed when a single risk 

factor is shocked or in a single 

scenario design  
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Combined 

scena rio  
¶ Compared with  single factor 

sensitivities , combined 

scenarios offer greater flexibility 

for  tailor ing  to the specific 

objective of the stress test 

exercise  

¶ The explanatory power of 

combined scenarios can be 

superior to single - factor 

sensitivities  or single scenarios , 

as they  cover inter -

dependencies between different 

risk  drivers  

¶ The interaction between 

different risk drivers can be very 

complex and often depends on 

entity -specific risk profiles. 

Moreover, the final stress 

depends on the order in which 

the various stresses occur  (e.g. 

in the event  of an interest rate 

and a lapse shock , it matters 

whether the interest rate stress 

occurs first and subsequently 

the lapse stress, or the other 

way around )  

¶ The results usually show the 

effect of combined shocks, and, 

consequently, there will be no 

information about the  effects of 

the separate shocks  

4.3.4  Granularity of the shocks  

¶ Shocks to equity markets. In the 2018 ST (yield curve down scenario ) t he 

equity shocks in Europe ranged from -1% for Slovakia to -19% for Italy, 
whereas the US stock markets decreased by 21%. If one were to  take a 

more forward - looking stance, one could question whether there should be 
country -specific shocks. A possible alte rnative is to define shocks per 
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bucket, for instance by making the distinction  between advanced economies 
and emerging markets  ( 9) . 

¶ Shocks to government bond yield s that differ for countries with the same 
rating, depending on the triggering event. An alternative to country -specific 

shocks is the application of the same shock to government bonds that have  
the same rating (AAA, AA, A, BBB, BB, B).  

A similar approach sh ould  be applied to other shocks where relevant. Granular 

and bucketing approaches  have their advantages and disadvantages as 
reported in  Table 4.4. 

 
Table 4.4 ð Advantages and disadvantages of the granular approach versus the 
bucketing approach  

 Advantages  Disadvantages  

Granular 

approach  
¶ Allows  the specific 

characteristics of the risk 

factor considered to be taken 

into account  

¶ Certain measures such as  the 

volatility adjustment can be 

derived immediately without 

the need for  approximations  

¶ Allows country -based analysis  

¶ Differences in shocks between 

risk factors are sometimes small 

and might not be statistically 

significant and the differences 

could be meaningless or not 

justify the extra effort required 

to ca lculate the stress test 

results  

¶ Country -based calibrations 

based on past observations 

have always been challen ged 

extensively and subsequently 

adjusted using  expert 

judgement   

¶ Not suitable for some 

undertakings that already base 

their risk management 

strategies on a bucketing 

approach  

Bucketing 

approach  
¶ Reduces the risk of having 

small differences derived from 

st atistically marginal 

observations and barely  

justifiable in a forward - looking 

scenario  

¶ Allows a more efficient 

process in the design phase of 

the stress test  

¶ Complexity in the design and 

applic ation of the bucketing 

criteria  

¶ The recalculation of the country 

volatility adjustment  may seem 

less  straightforward than  in the 

case of a granular approach, 

but it can be done, e.g.  by 

using the spreads from the 

relevant  buckets in the formula  

                                                           
( 9)  For a n explanation of the distinction  between advanced economies and emerging markets , please 

refer to the International Monetary Fund ( IMF)  World Economic Outlook database: 
https://www.imf.org/external/pubs/ft/weo/2019/01/weodata/weoselgr.aspx . 

https://www.imf.org/external/pubs/ft/weo/2019/01/weodata/weoselgr.aspx
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Box 4.1 ð Possible approaches to climate risk stress testing  

The potential financial impacts of climate - related risks are well -documented  ( 10).  

However, the use of climate scenarios in traditional stress testing models is still very 

much under  development and no common methodology has yet been agreed ( because 

of  significant modelling and data challenges). EIOPA is mindful of the work undertaken 

by other supervisory authorities and organ isations relat ing  to climate stress testing and 

is committed  to enhanc ing  its supervisory stress testing methodology to incorporate 

climate - related risks. To this end, EIOPA is seeking high - level input from stakeholders 

on possible approaches to climate stress testing, two of which are outlined below.  

1.  Long - term cl imate scenario analysis  

One of the challenges of including climate risk scenarios in traditional stress testing 

frameworks concerns the time horizon. The impact s of climate change scenarios are 

expected to manifest themselves fully only over a considerable  period, beyond the time 

horizon typically used for stress testing (1 -3 years). To overcome this issue, a long - term 

climate change scenario analysis could be used to assess the vulnerability of insurers to 

climate - related risks and to help understand how d ifferent firms are managing difficult -

to -assess risks. The scenarios could explore different climate transition paths and 

incorporate both physical and transition risks , as shown below.  

 

 
Source:  NGFS, 2019 . 

 

Each scenario would have different assumptions  about the physical risk factors ( e.g.  

increased frequency of extreme weather events  or rising sea levels ) and the transition 

risk factors ( e.g.  carbon prices and shocks to assets , fo r i nstance based on CO 2 

                                                           
( 10 )  See, for instance, D eNederlandsche Bank , 2017 , Waterproof? An exploration of climate - related risks for 
the Dutch financial sector  (https://www.dnb.nl/en/binaries/Waterproof_tcm47 -363851.pdf ) ;  Bank of England, 
2015, The impact of climate change on the UK insurance sector  (https://www.bankofengland.co.uk/ -
/media/boe/files/prudential - regulation/publication/impact -of -climate -change -on- the -uk - insurance -sector.pdf );  
IAIS (International Association of Insurance Supervisors), 2018, Issues paper on climate change risks to the 
insurance sector  
(https://www.insurancejournal.com/research/app/uploads/2018/08/IAIS_and_SIF_Issues_Paper_on_Climate_
Change_Risks_to_the_Insurance_Sector_ -1.pdf ) ;  NGFS (Network for Greening the Financial System), 2019,  A 
call for action: climate change as a source of financial risk  (https://www.banque -
france.fr/sites/default/files/media/2019/04/17/synthe se_ngfs -2019_ -_17042019_0.pdf ) .  

https://www.dnb.nl/en/binaries/Waterproof_tcm47-363851.pdf
https://www.bankofengland.co.uk/-/media/boe/files/prudential-regulation/publication/impact-of-climate-change-on-the-uk-insurance-sector.pdf
https://www.bankofengland.co.uk/-/media/boe/files/prudential-regulation/publication/impact-of-climate-change-on-the-uk-insurance-sector.pdf
https://www.insurancejournal.com/research/app/uploads/2018/08/IAIS_and_SIF_Issues_Paper_on_Climate_Change_Risks_to_the_Insurance_Sector_-1.pdf
https://www.insurancejournal.com/research/app/uploads/2018/08/IAIS_and_SIF_Issues_Paper_on_Climate_Change_Risks_to_the_Insurance_Sector_-1.pdf
https://www.banque-france.fr/sites/default/files/media/2019/04/17/synthese_ngfs-2019_-_17042019_0.pdf
https://www.banque-france.fr/sites/default/files/media/2019/04/17/synthese_ngfs-2019_-_17042019_0.pdf
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intensities/emissions across all scopes  ( 11) ). This could potentially be extended to shocks 

to other macroeconomic variables consistent with each scenario. Considering the long -

term nature of the climate -change scenarios, this type of analysis might be better  suited 

to a multi -period stress test.  

In surers would subsequently be asked to consider the expected impact on their assets, 

liabilities and business models for the different scenarios, assuming that their in - force 

insurance exposures and current investment profile remain constant.  

The advantage s of this type of scenario analysis are:  

¶ it a llows assess ment of  vulnerability to different climate scenarios for both 

physical and transition risks, even when the consequences of climate change will 

take time to material ise;  

¶ it a llows gather ing of  quantit ative information and enhance d understanding of 

the  financial impacts under a given set of cli mate change - related assumptions;  

¶ it is m ore realistic in terms of scenario material isation . 

The disadvantage s of this type of scenario analysis are:  

¶ the l ong - term horizon is not compatible with the traditional format of a stress 

test ,  and hence there is no real stress impact as the scenarios typically take a 

long time to material ise;  

¶  the i mpact of climate policies on climate changes and other macroeconomic 

var iables can be very hard to model  and are v ery assumption driven;  

¶ no commonly agreed scenarios or broadly accepted methodology are yet 

available.  

2.  Short - term climate stresses   

A short - term stress test approach would incorporate climate - related stresses within the 

typical stress - testing time horizon (1 -3 years). The stresses could incorporate both 

physical risks and transition risks. For physical risks , the shocks could relate to a sudden 

increase in the severity and frequency of extreme weather - related e vents (particularly 

relevant for general insurers). This approach would be similar to the Nat -Cat scenario 

included in EIOPA ôs 2018 insurance stress test exercise.  

For transition risks, the stresses could relate to a sudden and substantial increase in the  

price of carbon, a technology shock or a chang e in consumer behaviour, which would 

translate into shocks to assets based on their CO 2 intensities. The transition to a low -

carbon economy could happen more quickly than expected, which would create short -

ter m impacts, especially if forward - looking asset prices suddenly change d in response 

to shifts in expectations or sentiment concerning the transition path.    

The advantages of this type of climate stress test s are:  

¶ the s hort - term horizon is compatible with t he format of traditional stress tests ;  

¶ it a llows assess ment of  real stressed impacts due to sudden increase s in physical 

and/or transition risk s (e.g.  due to policy or technology shock  and/or sudden 

increase in extreme weather events ) .  

The disadvantages of  this type of climate stress test are:  

¶ there is n o common agreed methodology to calibrate the climate - related shocks  

and it requires a h igh degree of expert judg ement ;  

¶ the s hort - term horizon is less compatible with long - term climate  change 

transition scenarios .  

                                                           
( 11 )  The Greenhouse Gas  Protocol Corporate Standard classifies a companyôs greenhouse gas emissions into 

three óscopesô. Scope 1 emissions are direct emissions from owned or controlled sources. Scope  2 
emissions are indirect  emissions  from the generation of purchased energy. Scope  3 emissions are all 
indirect emissions (not included in  scope 2) that occur in the value chain of the reporting company, 
including both upstream and downstream  emissions.  
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4.3.5  Conclusion  
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5  Shocks an d  their application  

 

 

5.1  Market shocks  and calibration  

 

 

 

¶ government bond yields;  
¶ corporate bond yields;  
¶ equity prices;  

¶ swap rates ;  

                                                           
( 12 )  Items in brackets refer  to the EIOPA Solvency  II balance sheet templates S.02.01.01 for solo 

undertakings and S.02.01.01 for groups . Available at :  https://www.eiopa.europa.eu/tools -and -
data/supervisory -reporting -dpm -and -xbrl_en .  

https://www.eiopa.europa.eu/tools-and-data/supervisory-reporting-dpm-and-xbrl_en
https://www.eiopa.europa.eu/tools-and-data/supervisory-reporting-dpm-and-xbrl_en
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¶ residential real estate prices;  
¶ commercial real estate prices;  

¶ loans and r esidential mortgage -backed securities prices ;  
¶ other asset prices (private equity, hedge funds, real estate investment 

trusts (REITs), commodities) ;  
¶ downgrad ing  of credit ratings . 

 

 

 

¶ Conditional value at r isk (CoVaR): the value at risk of a variable, given that 
another variable is in a distress scenario , defined as values in a certain tail 
of its distribution . 

¶ Conditional expected shortfall (CoES): the expected shortfall  of a variable, 
given that another variable is in a distress scenario , defined as values in a 

certain tail of its distribution . 
¶ Conditional mean return (CMR): mean value of the dependent variable , 

conditional on the distribution being in a distress scenario , defined as values 

in a certain tail of its distribution.  
 

 
 
 

 

                                                           
( 13 )  Adrian, T. and Brunnermeier, M.K. , 2016 , óCoVaRô, American Economic Review , Vol. 106, No 7, pp.  
1705 -1741.  
( 14 )  Acharya, V., Engle, R. and Richardson, M. , 2012, óCapital shortfall: a new approach to ranking and 
regulating systemic risks ô, American Economic Review , Vol. 102, No 3, pp. 59 -64.  
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Source: E uropean Central Bank.  

 

5.1.1  Shocks to bonds  

 

 

a)  The level of the euro swap curves after the shock is provided by the 

equati on Ὓὡὃὖ  ὛὡὃὖὛὬέὧὯ. 
b)  The yield level of a bond generally includes a credit spread on top of the 

swap curve (which may also be zero or negative), therefore the yield of a 

bond with a specific maturity can be expressed as ὣ Ὓὡὃὖ
 ὅὶὩὨὭὸὛὴὶὩὥὨ (where the swap term e quals the maturity of the bond) . 

c)  The shock levels for sovereign or corporate yields prescribed in  each ST 

exercise  refer to a change in the respective yields (and not to a change in 

                                                           
( 15 )  ECB, 2019, Technical note on the Financial Shock Simulator (FSS) . Available at :  

https://www.esrb.europa.eu/mppa/s tress/shared/pdf/esrb.stress_test190403_technical_note_EIOPA_i
nsurance~4fb409600b.en.pdf?fad046baaf28f167b817d46ddf4486fc . 

https://www.esrb.europa.eu/mppa/stress/shared/pdf/esrb.stress_test190403_technical_note_EIOPA_insurance~4fb409600b.en.pdf?fad046baaf28f167b817d46ddf4486fc
https://www.esrb.europa.eu/mppa/stress/shared/pdf/esrb.stress_test190403_technical_note_EIOPA_insurance~4fb409600b.en.pdf?fad046baaf28f167b817d46ddf4486fc
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credit spreads). The change in credit spreads can also be derived by the 

equation ЎὅὶὩὨὭὸὛὴὶὩὥὨЎὣ ЎὛὡὃὖ. 

 

 Government bonds [R0140]:  

 

 

¶ by  interpolation (e.g. spline) f or maturities that are not explicitly provided;  
¶ by keeping the shock constant for all maturities exceeding  the last maturity 

provided with an explicit shock.  
An example of the derivation of the shocks is provided in Table 5.1. 

 

Table 5.1 ð Derivation of the shocks to sovereign bonds  

 

 

Shocks reported in red are explicitly provided. Shocks reported in black are deriv ed in accord ance with the 
approach described in paragraph 117 . Specifically interpolated val ues are calculated by cubic -spline . 

 

 

                                                           
(16 ) For a n explanation of the distinction  between advanced economies and emerging markets , please 

refer to the International Monetary  Fund ( IMF)  World Economic Outlook database: 
https://www.imf.org/external/pubs/ft/weo/2019/01/weodata/weoselgr.aspx . 

https://www.imf.org/external/pubs/ft/weo/2019/01/weodata/weoselgr.aspx


https://www.imf.org/external/pubs/ft/weo/2019/01/weodata/weoselgr.aspx


https://www.eiopa.europa.eu/tools-and-data/risk-free-interest-rate-term-structures-0_en
https://www.eiopa.europa.eu/tools-and-data/risk-free-interest-rate-term-structures-0_en
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