
By having available a certain amount 
of capital (own funds) as solvency 
capital, an insurance company limits 
its risk of insolvency to an acceptable 
extent. The available eligible capital 
for this purpose is determined by 
means of a solvency balance sheet in 
which the calculation of technical 
provisions plays a major role. The 
European standard approach for 
determining the necessary risk capi-
tal SCR (solvency capital require-
ment) tries to reflect an insurance 
company’s whole risk spectrum as 
comprehensively as possible.  
After analysing the risk-reducing 
impact of reinsurance under Sol-
vency II in a prior article, the authors 
now examine the calculation of  
technical provisions along with some 
details of and changes to the  
standard approach for determining 
the solvency capital requirement for a 
property-casualty insurer’s under-
writing risk. 
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Technical provisions and  
capital requirement for the  
underwriting risk

This report is a follow-up to our  
articles on the reducing effect of  
reinsurance on the solvency capital 
requirement and the impact of re-
insurance on risk-based capital.1 

In it, we examine in greater detail the 
significance of technical provisions 
under Solvency II. We also present 
individual features of the standard 
approach for calculating risk capital 
as defined by the fourth Quantitative 
Impact Study QIS4. Many German 
and European insurance companies 
took part in this study from April to 
July 2008. QIS4 represents the  
current version of the Solvency II 
standard approach. 

1  Cf. article “Solvency II for property- 
casualty insurers”, October 2007, and 
“Impact of reinsurance on risk capital:  
A practical example”, September 2008, 
which are both available online at:  
http://www.munichre.com/de/ts/ 
solvency_ii/publications/default.aspx.



Technical provisions

The calculation of technical provi-
sions under Solvency II is especially 
important to determine the available 
eligible capital  to cover the solvency 
capital requirement. In the solvency 
balance sheet, this capital is essen-
tially the difference between the sum 
of all assets and the sum of all liabili-
ties, with the technical provisions 
representing the largest share of the 
latter.

Under Solvency II, the valuation of 
technical provisions should be in 
accordance with the valuation of 
assets and liabilities and in line with 
international developments in 
accounting and insurance supervi-
sion, and it must be market-consist-
ent. To this end, future payment  
obligations to be expected on in-force 
insurance business have to be esti-
mated and discounted to present-day 
values (calculation of the fair value of 
future cash flow). This “best esti-
mate” of future cash flows of course 
involves some uncertainties. For this 
reason, an additional safety loading 
or risk margin needs to be factored in, 
which in principle should be equiva-
lent to the loading on the time value 
of future payments if these liabilities 
were sold to a knowledgeable, willing 
party in an arm’s length transaction 
(referred to as the cost-of-capital 
method). 

The quantitative impact studies (QIS) 
conducted thus far on Solvency II 
have shown that, to date, many  
property-casualty insurers are not in 
a position to calculate best estimates 
using existing actuarial methods. 
Best estimates require sufficient sta-
tistical data at every company (claims 
run-off triangles over a period of 
many years) and also actuarial exper-
tise paired with the relevant experi-
ence. In Europe, there are currently 
still quite a few small and medium-
sized companies that are unable to 
satisfy at least one of these condi-
tions.

For this reason, simplifications and 
approximations for determining best 
estimates and the CEIOPS risk margin 
were proposed in QIS4, and they 
were also very widely used by the 
companies. These simplified methods 
of course cannot replace an actuarial 
calculation. Therefore, their applica-
tion will be subject to criteria under 
Solvency II that still need to be elab-
orated as part of the conditions for 
implementation of Solvency II. The 
approximations now offered for the 
determination of the best estimate 
were devised by the Coordination 
Group, a working group jointly led by 
CEIOPS and Groupe Consultatif. It 
comprises representatives of national 
working groups formed by the 
respective regulatory authorities, 
actuaries and the insurance industry. 
The Coordination Group not only 
ensures that national features can be 
better taken into account; it is also 
responsible for merging the national 
methods and striving for a generally 
harmonised approach. 
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The results of the QIS4 study indicate 
that the companies sincerely appreci-
ate CEIOPS’ approximation solutions 
and support their further develop-
ment. Especially small undertakings 
that have neither the resources nor 
the data needed for a stochastic  
valuation hope to be able to continue 
to use simplified approaches for 
determining the best estimates – 
even after Solvency II is introduced. 

Solvency capital  
requirement for the  
underwriting risk 

The underwriting risk in property-
casualty business is determined by 
aggregating the catastrophe risk and 
the premium/reserve risk. As in QIS3, 
these two blocks of risk are viewed 
independently of each other, allowing 
the respective diversification effects 
to be reflected in the aggregation.

Seen overall, a company’s solvency 
capital on the basis of the risk toler-
ance limits chosen should be equiva-
lent to a value at risk of 99.5%. This 
means that over a period of one year 
the probability that the solvency capi-
tal requirement will not be sufficient 
to offset a deteriorated financial situ-
ation in that year should be only 0.5% 
at most.
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Premium risk and  
reserve risk

The term “premium risk” denotes  
the risk that the insurance premium 
(excluding catastrophes) for the  
following year will be insufficient to 
cover future claims and other costs 
relating to the business in question. 
The “reserve risk” is the risk that 
technical provisions established for 
past losses will be insufficient to 
cover these claims. As with the  
premium risk, a period of one year is 
used as a basis, so that the reserve 
risk is only the risk of the technical 
provisions (in the Solvency II balance 
sheet) for existing claims needing to 
be increased within a twelve-month 
period. The premium risk and reserve 
risk are first calculated separately for 
each line of business (in accordance 
with a given European breakdown) 
and then aggregated in the standard 
approach using a large diversification 
matrix (as established in QIS4), taking 
into account diversification effects.

What is new in QIS4 is that, unlike in 
QIS3, these two risks are already 
aggregated within the individual LoBs, 
with diversification effects created  
via the risks per country. To deter-
mine the premium risk and reserve 
risk for each LoB and country, a factor 
approach is applied. According to the 
basic concept of this approach, the 
capital requirement is calculated by 
multiplying a risk factor with a vol-
ume amount. The capital require-
ments for the premium and reserve 
risk (for each LoB and country) must 
initially be determined separately. 

Several amounts need to be analysed 
in order to determine the volume 
measure for the premium risk. The 
net premiums written and earned 
(after reinsurance) need to be esti-
mated for each given year. For the 
previous year, it is necessary to take 
the net premiums and add a 5% load-
ing to them. The largest of these 
three figures is then used as the  
volume amount for further consider-
ations. The risk factor for the pre-
mium risk is derived as a credibility 
mix based on an undertaking-specific 
and market-wide standard deviation 
of the net loss ratios of the past  
15 years (per line and country). The 
risk factor therefore corresponds in 
part to the undertaking-specific vola-
tility of historic loss ratios and to a 
smaller extent to market volatility. 

The solvency capital for the premium 
risk (per line and country) is produced 
by multiplying this risk factor with  
the volume amount determined on 
the basis of the net premiums. The 
volume amount for the reserve risk 
(again per line of business and coun-
try) is based on the above best esti-
mate value. The risk factor used can 
either be a prescribed value, as in 
QIS3, which is derived from the fluc-
tuations (standard deviation) for the 
market’s technical provisions (per line 
and country). Alternatively – as is the 
case with the premium risk – in QIS4 
the use of undertaking-specific histor-
ical data is possible, the fluctuations 
of which produce the risk factor. Mul-
tiplying the volume amount with the 
risk factor produces the solvency  
capital for the reserve risk (per line of 
business and country). 

An aggregation is then carried out 
(using the Herfindahl index) for each 
line of business across all countries. 
Then all values per line are aggre-
gated from the premium risk and 
reserve risk using a prescribed diver-
sification matrix across all lines.

Catastrophe risk

Catastrophe scenarios should be 
defined by the national supervisory 
authorities. Approximately half of 
the EU member states have developed 
approaches of their own, and many 
EU countries take account of the risks 
arising from the natural catastrophes 
windstorm, hail, flood and earth-
quake. 

In QIS4, companies were additionally 
asked to evaluate a further scenario 
for other catastrophes with a return 
period of 200 years. 

The capital requirement figures for 
these catastrophe risks are assumed 
to be independent of one another and 
are aggregated taking into consider-
ation the applicable diversification 
effects.
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Solvency Consulting for your company

Munich Re is actively involved in important national, European and inter-
national supervisory and technical bodies. Solvency Consulting has a wealth 
of experience in the development and use of stochastic risk models. Thanks to 
this experience, Munich Re provides its clients with extensive support in  
preparing for Solvency II, offering them tailor-made holistic reinsurance  
programmes and concrete and efficient assistance.

Munich Re feels that the standard formula does not adequately take reinsur-
ance into account in the Solvency II context. That is why, as the initiator and 
main sponsor of the open source project PillarOne, Munich Re gives all 
insurance companies access to modern risk management software. In this, it 
sees the greatest potential for developing and establishing (partial) internal 
models for all insurers. 

Conclusion 

The present very simple European 
requirements regarding the structure 
of the national insurance supervisory 
systems will become much more 
complex once Solvency II is intro-
duced. In contrast to the existing sys-
tem, the future system will be based 
on an approach that considers an 
insurance company’s overall risk situ-
ation. The standard approach devel-
oped by the European insurance 
industry, the actuaries and the super-
visory authorities is geared to creat-
ing a risk-oriented frame with an eco-
nomic perspective for the European 
insurance industry. Of course, there 
are a number of critical details that 
still need to be resolved:

A calculation of the technical provi-
sions that is harmonised for all of 
Europe and, if possible, consistent 
with developments in international 
accounting standards, will require a 
significant amount of additional 
effort. The differences between the 
various countries are still too great as 
far as current practice, data and the 
necessary expertise is concerned. 
Risk-mitigating instruments have a 
direct impact on risk modelling. 
Using them can have a major influ-
ence on an insurance company’s risk 
situation. 

The standard formula takes account 
of the reducing effects of risk spread 
on the solvency capital requirement. 
It is envisaged that the disclosure of 
net values will ensure that risk-miti-
gating instruments such as reinsur-
ance are taken into account. The 
problem here is finding a risk-ade-
quate way to calculate the premium 
risk on a net basis for certain forms of 
reinsurance using the standard 
approach. In addition, changes in the 
risk structure cannot be reflected ade-
quately in either the premium risk or 
the reserve risk. The impact of rein-
surance on risk capital was described 
in a prior article.2

The standard approach prescribes a 
number of risk factors and diversifica-
tion effects for the market as a whole. 
The estimation methods for these 
parameters should be disclosed so 
that they can be submitted to a com-
prehensible test. Some insurers are 
already asking their reinsurers to help 
them design tailor-made solutions. 
The greater demands for customised 
solutions will change the way ced-
ants, reinsurers and brokers interact. 

2  Cf. also “Impact of reinsurance on risk  
capital: A practical example”,  
September 2008, available online at:  
http://www.munichre.com/de/ts/solvency_
ii/publications/default.aspx. 

Reinsurers will need a far greater 
amount of data and information 
about their primary insurers’ port-
folios and balance sheets than before. 
This is essential for developing a  
reinsurance structure that corres-
ponds to their clients’ actual needs 
and medium-term strategic orienta-
tion. Reinsurance coverage will thus 
not only enable them to reduce their 
capital requirements, it will also help 
them pursue strategic goals, for 
instance more professional risk man-
agement, less result volatility and 
profitable growth. 


