


Introduction
The following analysis aims to summarize the approaches discussed in the CAT WS in relation to the possible simplifications apply to the sub-modules of the natural catastrophe risk sub-module as defined in Article 120 DR. Unless stated differently, the simplifications only apply to the capital requirements calculated in specific regions (i.e. not for “Other”). 

According to Article 88 DR, simplifications can be considered, when “it does not lead to a misstatement of the SCR that could influence the decision-making or the judgement of the user of the information relating to the SCR, unless the simplified calculation leads to a SCR which exceeds the SCR that results from the standard calculation”. We indicate when a simplification tends to fall in the former case (Simplification without prudency) or the latter case (Simplification with prudency). 

[bookmark: _GoBack]Furthermore the proportionate principle should be applied such that the Directive is not too burdensome for small and medium-sized undertakings (SMU, see Recital 19 of the Directive). Because otherwise legislation would be discouraging to the non-coverage of these risks due to high capital charge required to cover them. We therefore indicate which simplifications might be of specific relevancy for SMUs.  	Comment by Laura Prieto Montes: I suggest deleting this sentence.

Selection of the appropriate approach should achieve a proper balance between:
· Simplicity and the necessary level of risk sensitivity.
· Prudency[footnoteRef:1] and encouragement[footnoteRef:2] to cover CAT risks. [1:  Prudency is not an advantage or disadvantage of a simplification. However the requirements/prerequisites for the application of a simplification that is not prudent are typically higher. An advantage of prudent simplifications is the fact that there is an incentive for the undertakings to move to the proper solution without applying simplifications. A disadvantage is the fact that prudent simplifications lead to higher capital requirements, which in turn tend to make the related insurance products more expensive.]  [2:  CAT risk coverage: if the simplification leads to a substantial increase in the SCR, the insurance undertakings might decide not to cover those risks based on the influence in the decision-making.] 


For all approaches we list the advantages and disadvantages, considering risk sensitivity, and actual (relief of) burden to the undertakings. We further indicate if the simplification is prudent.

The simplifications are all applying to the case, when the required efforts and costs for undertakings to map their portfolio, or parts thereof, to the risk zones (aligned to CRESTA) used in the Appendices of the DR are not proportionate to the nature, scale and complexity of the respective risks  the undertaking is exposed to. It should be stressed that the simplifications do not prevent the undertakings to use the current standard formula, and in fact the use of the standard formula without simplifications is the better and preferred approach, even if the requirements for applying the simplifications are met.

The following options were considered:

1) Use of risk zones that are less granular the ones currently used, but more granular than the current regions (typically defined on country level)
2) Use of the risk factor for the region without consideration of risk zones for the (non-allocated part of the) undertaking’s exposure
3) Use of the risk factor for the region without consideration of risk zones and applying a factor for prudency for the (non-allocated part of the) undertaking’s exposure
4) Allocation of the (non-allocated part of the) undertaking’s exposure in the region to the average of the industry within the region with subsequent application of the “normal” standard formula approach
5) Allocation of the (non-allocated part of the) undertaking’s exposure in the region to the CRESTA zone with the highest risk weight in the region
6) Allocation of the non-allocated part of the undertaking’s exposure in the region on country level to the average of the undertaking within the region with subsequent application of the “normal” standard formula approach
All simplification should be considered as optional, i.e. the existing standard formula calculation remains the principal approach. 

During the CAT WS meetings, some countries have presented evidences about non-adequate calibration of risks, such as, country factor or CRESTA relativities (nowadays there is more information than in 2010 when the calibration was performed). However, the question of recalibration of specific perils or perils/regions is not in scope of this document.

Depending on the option taken into account in order to use a less granular risk zones definition, a recalibrations process would be needed in order to harmonize the strength of perils in different countries. For evaluation of EQ based on the highest cresta relativity in a country, some correction are needed. For example, the highest relativity factor for Italy is lower than the highest of France and this would lead to an unreasonable contribution for EQ in the two countries in comparison.
Furthermore, the process undertakings should follow in order to use the simplified approach and the condition that have to be respected, needs to be delineated in order to avoid any form of “cherry picking”.

Discussion of simplifications
[bookmark: _Ref483556268]Use of less granular risk zones
Description
Depending on the region, the current standard formula approach uses up to around 100 zones (e.g. Italy). This zones are based on postal codes or administrative or political border. While it is usual to provide exposures at CRESTA zones level in order to define a reinsurance program and for pricing purpose, It has been noted that some undertakings cannot readily map their exposure to this level of granularity, and it might be helpful if there is the option to use less zones within one region. 


The approach can be used when – for the peril/ region – the required efforts and costs for undertakings to map their portfolio – or parts thereof – of the undertaking to the existing risk zones are not proportionate to the nature, scale and complexity of the respective risks  the undertaking is exposed to. If the simplification is only used for sub-portfolios for the peril/ region, there is further need for an aggregation mechanism.
Discussion
The simplification has the following advantages:
· Reducing the number of zones would make the standard formula simpler, achieving an adequate risk sensitivity.
· Encouraging entities to manage their risks properly.
· Obtaining an adequate capital requirement for the risks assumed by each entity.
· Promoting CAT risk coverage because of the above reasons.

The simplification has the following disadvantages:
· Most members of the CAT-WS are sceptical, if the simplification is actually helpful for a lot of undertakings. It would introduce another zoning mechanism that – different from the current CRESTA approach – is no industry standard. If the undertaking has no information about the location of risks in the current approach, it is unlikely that the information for the proposed simplification is readily available.
· The simplification would require a dedicated calibration for every single peril/region combination, which would be complicated by the fact that this level of aggregation is not readily available in most models. However, we can take advantage of the mixed composition of CAT WS, to obtain a more adequate and simplified formula (based on a smaller number of zones), investing the right time for this approach.
· When the approach is used for cases where parts of the portfolio in the region is calculated using the original zones, there is the need for an aggregation mechanism, which in turn requires calibration (or simple sum).

The simplification is not prudent per se, but – given the correct calibration for the introduced risk zones – yields the correct figures on average (i.e. for the industry exposure on which the calibration is based on).	Comment by Laura Prieto Montes: Why isn’t this approach prudent? Because if there is a proper calibration based on a reduced number of zones, the approach will be prudent.	Comment by Brunner Dr. Michael - Munich-MR: The approach is basically the existing one with a reduced number of risk zones. Therefore I would have expected that the calibration would result in the same result as the existing approach for the average industry exposure

[bookmark: _Ref483558686]Use of risk factor for the region
Description
The rationale for this approach is similar to the one described in Section 1.1. However, there is no mapping of the exposure to any risk zones, but only on region level and the factor for the region is used.

The approach can be used when – for the peril/ region – the required efforts and costs for undertakings to map their portfolio  of the undertaking to the existing risk zones are not proportionate to the nature, scale and complexity of the respective risks  the undertaking is exposed to. The aggregation when the simplification is used for parts of peril/ region is simple sum.
Discussion
The simplification has the following advantages:
· The simplification requires less information from the undertakings than the full standard formula
· There is no need for separate calibrations
· The simplification can be easily fit into the existing regulatory texts

The simplification has the following disadvantages:
· There is substantial loss of risk sensitivity
· If the capital requirement is very high, this approach discourages undertakings from covering CAT risks, and otherwise, if it is low, it discourages them from managing properly their risks.

The simplification is not prudent, but yields the correct figures on average.	Comment by Laura Prieto Montes: Why we consider that it yields the correct figures on average?	Comment by Brunner Dr. Michael - Munich-MR: Average meaning industry exposure

[bookmark: _Ref483560837]Use of risk factor for the region and applying prudency factor
Description
This approach is identical to the one described in Section 1.2, however an additional prudency factor is introduced. The reasonable settings of the prudency factor are between 1 (for the average industry exposure, which results in Section 1.2, and the highest possible result when all exposure is on the most “expensive” risk zone). For more details we refer to the document XXX.
Discussion
The advantages and disadvantages are identical to Section 1.2. An additional disadvantage is the need to calibrate/ define the prudency factor.

The prudency factor can be set, such that the simplification is prudent in all or nearly all cases.

[bookmark: _Ref483561995]Allocation to industry exposure
Description
In this approach, the undertaking maps the exposure (that is not already mapped to risk zones) to the risk zones based on an allocation formula. This allocation formula reflects the average industry exposure per risk zone. Optimally this would be the same exposure on which the peril/ region was calibrated on.

The approach can be used when – for the peril/ region – the required efforts and costs for undertakings to map their portfolio, or parts thereof, of the undertaking to the existing risk zones are not proportionate to the nature, scale and complexity of the respective risks  the undertaking is exposed to.  There is no need for an additional aggregation, as all exposure is fed into the existing standard formula.
Discussion
The simplification has the following advantages:
· The simplification requires less information from the undertakings
· There is no need for separate calibrations

The simplification has the following disadvantages:
· There is substantial loss of risk sensitivity
· By definition, the simplification yields the same result as the one described in Section 1.2, but tends to be more complex
· The simplification requires disclosure of an industry exposure which a) must be reflected in the regulatory texts, and b) might be problematic due to confidentiality issues.
· The industry exposure is based in the whole market data, and therefore this distribution is unlikely to be consistent with the real exposure of small and medium-sized undertakings and undertakings that are concentrated in specific parts of a region. As a consequence, this methodology may lead to SCR arbitration in NAT CAT risks, since entities will use simplification if they obtain a lower SCR than in the standard formula.	Comment by Brunner Dr. Michael - Munich-MR: There are e.g. undertakings in Germany, that would not be considered “large”, but that have material concentrations in some parts of the country.

The simplification is not prudent, but yields the correct figures on average.

Allocation of remaining exposure to highest risk weight
Description
In this approach, the undertaking maps the exposure (that is not already mapped to risk zones) to the risk zone with the highest risk weight.

The approach can be used when – for the peril/ region – the required efforts and costs for undertakings to map their portfolio, or parts thereof,  of the undertaking to the existing risk zones are not proportionate to the nature, scale and complexity of the respective risks  the undertaking is exposed to. There is no need for an additional aggregation, as all exposure is fed into the existing standard formula.. When applied to the exposure in the peril/ region, this approach is equivalent to the most prudent result for the simplification discussed in Section 1.3.

There are variations to this approach, namely
a) The mapping is not done to the risk zone with highest risk weight, but to another zone (some quantile, average, …). This can be an option to lessen the prudency. This approach spans the same possible results as the simplification discussed in Section 1.3.
b) If the undertaking cannot map the exposure to the risk zones, but has some knowledge about the area within the region, the mapping of this exposure can be performed to the highest risk weight within the corresponding subset of risk zones. This approach is somewhat similar to the one discussed in Section 1.1, but included prudency. 
c) There can be combinations of a) and b). This approach is somewhat similar to the one discussed in Section 1.1, with less prudency as b).



Discussion
The simplification has the following advantages:
· The simplification requires less information from the undertakings
· The simplification can be easily fit into the existing regulatory texts
· There is no need for separate calibrations

The simplification has the following disadvantages:
· There is substantial loss of risk sensitivity

The simplification is very prudent in nearly all cases.[footnoteRef:3] The discussed variations tend to reduce the built-in prudency.  [3:  One can construct counter-examples, e.g. the case when the actual exposure on an undertaking is on the risk zone with the second-highest risk weight, which is of similar magnitude as the highest risk weight. When (e.g.) 50% of the exposure of such an undertaking are subject to this simplification, and are thus allocated to the zone with highest risk weight, the resulting SCR could be lower than the correct one du to diversification between the two zones.] 


Allocation of remaining exposure to already allocated exposure
Description
In this approach, the undertaking maps the exposure (that is not already mapped to risk zones) to the risk zones based on an allocation formula. This allocation formula reflects the average exposure per risk zone of the undertaking that could mapped to risk zones.

This approach can only be used when – for the peril/ region – material parts of the exposure are already mapped to the existing risk zones
Discussion
The simplification has the following advantages:
· The simplification requires less information from the undertakings
· There is no need for separate calibrations or (compared to Section 1.4) additional external reference data.
· If the non-allocated exposure is similar to the allocated one, the approach reflects the risk of the undertaking
· The simplification can be easily fit into the existing regulatory texts
· The approach is the most obvious approach when small parts of an insurance portfolio cannot be mapped, but there is no reason to believe that is different from the rest of the portfolio
· It could be used in order to include exposition that can’t be located in the territory (e.g.: insurance of train lines, etc…)

The simplification has the following disadvantages:
· There is risk of underestimation of risk, when the non-allocated parts before application of the simplification tend to be in lower risk zones than the actual distribution of the non-allocated parts. 
· This methodology may lead to SCR arbitration in NAT CAT risks, since entities will use simplification if they obtain a lower SCR than in the standard formula.

The simplification is not prudent, but yields the correct figures on average (when not used selectively).

Conclusion



