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The Impact of Solvency II on Surety Bonds

and Surety Insurance Premiums

1. Introduction

There is a strong worldwide tendency towards the adoption of Solvency II, the
regulatory framework for insurance companies developed by the European Union. This
regulatory framework has certain technical features concerned, among other things, with
the calculation of reserves and solvency capital requirement (SCR), and with
governance or corporate government.

Some countries, such as Mexico, have already adopted this regulatory framework, while
Chile, Brazil, Colombia and Peru, among others, are currently (2017) in the process of
implementing it.

Surety bond and surety insurance premiums are more significantly affected by some
technical features of Solvency II than other types of insurance.

The main purpose of Solvency II is to set up principles and standards for reserves,
solvency capital requirements and corporate government, without addressing premium-
related issues, even though it is the general belief that the adoption of Solvency II has a
positive effect on prices and on the quality of customer service.

Based on the above, the aim of this work is to set out clearly the effect of the adoption
of Solvency II on surety bonds and surety insurance premiums.

A correct estimate of the costs that make up surety bond and surety insurance premiums

provides a more solid basis to make decisions and set up pricing policies and allows a
better assessment of each business at the time of underwriting. Likewise, knowing how
Solvency II affects premiums enables more adequate handling of the effects of adopting
such framework before the regulatory authorities.

The actuarial elements for calculating surety bond premiums and surety insurance
premiums are the same, and the formulae for this calculation are the same from the
point of view of theory; because of this, it is possible to examine the premiums for both
types of contracts following the same approach. This is the reason why in this article
both premiums are analyzed using the same elements.

2. Formula for surety bond premiums and surety insurance premiums

The net premium or risk premium (RP) for surety bonds or surety insurance is the
estimated cost of the covered risk and consists, basically, in calculating the amount of
the claims that could be paid in the future; however, it is necessary to estimate which
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part of these expected claims, once paid, could be recovered and which part could not,

since, in these contracts said recovery could come through counterguarantees,
collaterals or other kinds of interest.

Little has been written by way of formal technical analyses regarding how to measure,
on an actuarial basis, the risk premium for surety bond and surety insurance. A
particularly clear analysis that contains all the elements involved in the risk
underwritten in surety bonds and surety insurance contracts is the one proposed by
Pedro Aguilar and Juliana Gudiño (2007).

According to this approach, the risk premium must be calculated by adding up two
parts:

I. The first part is the cost of pure risk (CR) and consists of those claims that are
expected to be paid and are deemed irrecoverable.

II. The second part is the financing cost (FC) or cost of finances which consists of those
claims that are expected to be paid and are deemed to be totally or partially
recoverable. In this sense, the risk premium formula proposed by Aguilar and
Gudiño (2007) can be expressed as the addition of cost of pure risk and financing
cost.

�� = �� + �� (1)

In order to estimate the cost of pure risk as well as the financing cost as are both stated

in formula (1), it is first necessary to calculate the cost of future claims (�(�)). This is

calculated by multiplying the probability of the claim �(�), the severity of the claim

�(�) and the insured amount (IA), as well as a present value factor which refers to the

average time �� during which the claim is expected to be made, that is:

�(�) = ��� ∗ �� ∗ �(�) ∗ �(�)

��� =
1

(1 + �)��

This part can also be expressed in terms of a claims ratio (�), which, on an actuarial
basis, is equivalent to the concept of frequency and severity, calculated as the total
claimed amount (TCA) divided by the stated total insured amounts (TIA).

� = �(�) ∗ �(�) ≈
���

���

Once the future claims expected amount has been estimated, it is possible to calculate

the financing cost corresponding to the part of claims (1 − �) that is expected to be

recovered in an average time �, which goes from the moment the claim is paid to actual
recovery.
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�� = ��� ∗ �� ∗ �(�) ∗ �(�)�
(1 + �)� − 1

(1 + �)�
� (1 − �)

= ��� ∗ �� ∗ � ∗ �
(1 + �)� − 1

(1 + �)�
� (1 − �)

As we can see, calculating the financing cost involves using the financing cost rate (�),
which is the nominal rate of return the company wishes to obtain on the investment of

the resources which they must use to finance the payment of claims during the time (�)
demanded for the recovery of counterguarantees.

Likewise, it is possible to estimate the cost of risk, which is the part of claims (ε) that is 
deemed irrecoverable:

�� = ��� ∗ �� ∗ �(�) ∗ �(�) ∗ (�) = ��� ∗ �� ∗ � ∗ (�)

This explains the formula in Aguilar and Gudiño (2007), which is the following:

�� = �� ∗ ��� ∗ ��
(1 + �)� − 1

(1 + �)�
� (1 − �) + �� ∗ ��� ∗ � ∗ (�)

To be able to apply this formula, it is necessary to define the value of each of the
parameters stated in it, which depend on the characteristics of each type of risk covered
by the surety insurance or bond. For example, in a surety insurance or bond where the

policyholder has a poor credit rating, the � parameter in relation to the part which is
deemed irrecoverable will be higher than it would be for the same surety insurance or
bond if the policyholder had a better credit rating, which will result in a higher premium
for the policyholder with a poor credit rating. In this sense, as the parameters are set at
the time of the underwriting, the formula applied allows the amount of the premium to
reflect the level of risk assumed in each transaction.

On the other hand, the insurance premium or gross premium is the addition of all costs
associated to the transaction; according to this, the insurance premium is the addition of
the risk premium and all the other costs of covered risk management, as are
administrative expenses (AE), acquisition costs (AC), capital costs (CC) and profit
margin (PM).

Once the risk premium has been obtained, the insurance or gross premium is calculated
with the following formula:

�� =
��

1 − �� − �� − ��

In the formula above, AE, AC and PM are percentages representing the portion of
premium which will be used to cover administrative expenses, acquisition costs and
profit margin.
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3. Solvency II impact on surety insurance and surety bond premiums

As we have already said, there is little in Solvency II about premiums, since this
framework is focused on setting up standards for reserves, solvency capital and
governance; however there are certain aspects of Solvency II that have a direct impact
on the way premiums are calculated, as stated below:

The first aspect of Solvency II that has an impact on the way of calculating surety bond
premiums and surety insurance premiums is the principle establishing that technical
provisions must be the addition of best estimate liability (BEL) and risk margin (RM).

���ℎ����� ��������� = ��� + ��

The best estimate (BEL) must be the expected value (average value) of future liabilities
cash flows; then, this concept, established by Solvency II, has no impact on the way of
calculating the premium, since, in theory, the premium is also based on the expected
value of future liabilities cash flows. However, it is the concept of risk margin that has a
significant impact; risk margin is defined as the cost of regulatory capital that the
company is required to hold in relation to the volume of their operations. This
component of the reserve is new and, in the case of surety insurance and surety bonds it
is particularly expensive.

As per above, the risk margin is a cost that must be part of the reserve and, because of
that, its inclusion in the risk premium should be considered. Said cost is not explicitly
shown in Aguilar and Gudiño’s formula (2007) which, however, includes the financing
cost related to the recovered claims. Therefore, this would be another component of the
cost of financing because, from this perspective, the company would be financing not
only the payment of recovered claims but also the cost of the regulatory capital
associated to it. In this sense, it is necessary to analyze how the risk margin must be
included in the risk premium formula.

The risk margin is calculated as the cost of capital arising from the difference between

the risk-free rate (�) and the rate of return on capital (�), multiplied by the amount of
solvency capital requirement (SCR) and the length of time (duration) during which the
company will have the SCR locked in. The actuarial formula to be applied to calculate
the margin risk is the following:

�� = (� − �) ∗ ��� ∗���

�

���

In this formula, T represents the estimated time during which the liability will be

outstanding, and the �� factors represent the rate of reduction of regulatory capital
requirement for each year during which the liability is in effect. The higher time T is,
the higher the risk margin will be. In fact, the duration is defined as follows:
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�������� = ���

�

���

In the case of surety bonds and surety insurance, the duration value is a determining

factor for risk margin, since it represents the average time for regulatory capital
financing. This value may be high because claims risk regularly concentrates at the end
of the estimated term of the contract as is shown in the following example:

Year �� = %���
1 0.97914836

2 0.9563525

3 0.93114992

4 0.90288045

5 0.87055056

6 0.83255321

7 0.78600309

8 0.72477966

9 0.63095734

10 0

Duration: 7.61437509

Let us imagine a surety bond or surety insurance contract in which the duration is 8 and

the � − � value is 10%; the risk margin would be:

�� = (0.1) ∗ ��� ∗ 8 = 0.8 ∗ ���

This means that the risk margin would reach a value of up to 80% of the regulatory
capital; that is to say, the reserve must hold an amount of resources that sometimes is
almost equal to the regulatory capital; these resources are additional to the estimated
value of liabilities since, as already pointed out, the provision under Solvency II must be
the addition of best estimate liability (BEL) and risk margin (RM).

Let us suppose the SCR is somewhat similar to BEL (which is frequently possible); in
that case, there will be an increase in the reserve which may be of up to 80%, depending
on how the provision was being set up.

Up to now, we have shown how the amount of the risk margin that must be included in
the reserve may cause a significant increase in premiums.

We will now see how the cost of risk margin must be incorporated to the premium
formula presented in Aguilar and Gudiño (2007). For this purpose, we put forward the
following analysis:

As shown, the average cost of future best estimate liability in the ongoing risk reserve
(expenses excluded) under Solvency II is E(ω), which coincides with the expected
claims cost. In turn, SCR is, in theory, the difference between 99.5% percentile

confidence interval (���(�)) and �(�), that is to say:
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��� = ���(�) − ���(�)

Thus, the company must provide financing for both, a part of the claims average cost
and the SCR part; consequently, assuming that the SCR is a cost that can be transferred
to the policy, the total financing cost for the insurance would be:

�� = �� ∗ ��� ∗ (���(�) + ���)�
(1 + �)� − 1

(1 + �)�
� (1 − �)

which is equivalent to:

�� = �� ∗ ��� ∗ (���(�))�
(1 + �)� − 1

(1 + �)�
� (1 − �)

Where D is the estimated duration of the transaction, considering this to be the period
from the underwriting of the contract (the moment when the reserve and the regulatory
capital are set up) to the moment when the effect of the transaction is expected to
expire.

In turn, the cost of risk included in the premium, associated with the non-recoverable
portion of the counterguarantees, is expressed as follows:

�� = �� ∗ ��� ∗ �(�) ∗ (�)

Thus, the risk premium would be:

�� = �� ∗ ��� ����(�)�
(1 + �)� − 1

(1 + �)�
� (1 − �) + �(�) ∗ (�)�

As we can see, this formula already includes the cost of solvency capital which makes
up the part of the risk margin that must be added to the reserve.

Although this formula takes into account the cost of financing the solvency capital
requirement, it is necessary to consider that, under Solvency II, SCR results not only
from the technical risk, but also from the operational, financial and counterparty risks
(OR, FR and CR) and so it is necessary to take into account these components of capital
requirement. In this sense, if we consider that SCR, associated with financial,

counterparty and operational risks, is proportional to the ���(�) of technical risk, and
taking as FR, OR and CR the relative value of SCR of the above mentioned additional
risks, the cost of financing may be stated in this way:

�� = (�� ∗ ��� ∗ ���(�) ∗ (1 + �� + �� + ��))�
(1 + �)� − 1

(1 + �)�
� (1 − �)

For the sake of simplicity, we can take FR, OR and CR values as a single value �, so
that:



Página 7 de 9

�� = (�� ∗ ��� ∗ ���(�) ∗ (1 + �))�
(1 + �)� − 1

(1 + �)�
� (1 − �)

Finally, the formula for the risk premium is:

�� = �� ∗ ��� ����(�) ∗ (1 + �)�
(1 + �)� − 1

(1 + �)�
� (1 − �) + �(�) ∗ (�)�

In this way, included in the risk premium is the cost of financing not only the reserve
but also the regulatory capital (SCR), for the setting up of the risk margin that must be
included in the ongoing risk reserve.

Up to this point, the topic seems fully developed; however, it should be added that a
stricter approach to Solvency II views surety insurance and bonds as risks subject to
systemic effects that can produce catastrophic losses. From this point of view, SCR is
calculated as the probable maximum loss (PML) of the retained portfolio that the
company could undergo in the event of an economic crisis with a systemic effect. In this
sense, the formula for risk premium must be modified to read as follows:

�� = �� ∗ ��� ���� ∗ (1 + �) �
(1 + �)� − 1

(1 + �)�
� (1 − �) + �(�) ∗ (�)�

The probable maximum loss calculation is based on the impact produced by an event
that causes a widespread increase in claims arising from defaults. Some market data
indicate that a situation of this kind could result in a loss the amount of which could
reach up to 20% of the retained insured amounts.

Once the risk premium formula has been modified, the insurance premium appears as
follows:

�� =
��

1 − �� − �� − ��

Considering that the profit margin is in keeping with the cost of regulatory capital and
that it has already been considered as part of the risk premium, then:

�� =
��

1 − �� − ��

That is to say:

�� =
�� ∗ ��� ���� ∗ (1 + �) �

(1 + �)� − 1
(1 + �)�

� (1 − �) + �(�) ∗ (�)�

1 − �� − ��

This formula reflects, finally, how to incorporate the different costs of financing capital
and the reserve in surety bonds and surety insurance when Solvency II is applied. Based
on this formula, a company can assess the impact and adopt some ways of offsetting
financing costs, using, for example, reinsurance, since the amount of SCR decreases in
direct proportion to reinsurance.
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Conclusions

By means of actuarial models, it has been possible to obtain a risk premium formula that
enables the incorporation of the effects of applying Solvency II regulatory framework.
Furthermore, it has been found that said formula contains a high financing cost
component due to the way in which the reserve and the capital requirement were

changed under the new regulatory approach. In particular, it was possible to see that
Solvency II effect on the risk premium formula is an important increase in the part
corresponding to financing cost. This happens mainly for two reasons:

1. Under Solvency II, solvency capital (SCR) increases significantly due to the new
risks considered (financing, operating and counterparty) and the systemic risk approach
inherent to surety insurance and bonds.

2. Under Solvency II, companies must set up, since the very beginning and during the

time the contract is in effect, the risk margin corresponding to the cost of regulatory
capital. As a consequence of this, in the formula for the premium, the capital financing
cost must be calculated considering the time D, which is the estimated time during
which the risk coverage will be in effect; this has a direct impact on the financing cost,
given the fact that the value of D may be high in a surety insurance or surety bond
transaction.

The formula that has been developed allows taking into account, at the time of
underwriting and in a very precise manner, the financing cost of reserves and capital;
thus, at the moment of underwriting a risk, it is possible to set up a price which is
consistent with the level of risk assumed and with the cost of capital associated with
said risk, all of which harmonizes with the changes brought about under Solvency II.

The formula we have proposed here could seem unnecessary; however, if said financing
costs of capital and reserves are not incorporated in the premium in an appropriate way–
although the effects might not become evident at the beginning and the consequences
might not be noticed by the company–there would be, in the course of time, a
significant impairment of capital resources, since the company would have to finance
reserves and capital during some years without the necessary return and with the
consequent damage to their financial position.
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