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Abstract 
 
Insurance regulation is typically aimed at policyholder protection. On the one 

hand, regulators attempt to ensure the financial “safety” of insurance firms, for 
example, by means of capital regulation; on the other hand, they are concerned 
about the “affordability” of insurance and thus impose restrictions on insurance 
pricing. Using a model that incorporates a bias of insurance buyers' perception of 
the insurer's solvency level, this paper weights up the welfare benefits and costs of 
the two regulatory tools. We demonstrate that capital requirements will only be 
effective when consumers have a significantly optimistic perception of the 
solvency level; significant frictional costs of equity capital and insurance risks are 
additional drivers for the effectiveness of capital regulation. Interestingly, the 
drivers for effective price regulation point in the opposite direction: A realistic or 
pessimistic consumer perception of solvency, low frictional costs of equity capital 
and a low riskiness of the portfolio make price regulation more effective. 
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1. Introduction  
 
In attempting to meet their overall objective of protecting policyholder 

interests, insurance regulators employ different techniques aimed at two 
subordinate objectives.1 First, insurance regulators want to ensure that insurance 
companies are sufficiently capitalized to meet policyholder claims. In this context, 
they develop sophisticated regulatory regimes imposing risk-based capital (RBC) 
requirements.2 For example, under the future regulatory regime Solvency II in the 
European Union, capital requirements are designed to restrict the insurer's annual 
default probability at 0.5%. In addition, Solvency II contains qualitative 
requirements regarding insurers’ risk management practices, as well as 
transparency and disclosure standards for insurer risk profiles. Implementing such 
a regulatory regime comes at a high cost: Ernst & Young (2011) estimate that the 
implementation of Solvency II in the United Kingdom (UK) costs the insurance 
companies £1.8bn; government expenditure to set up the regulatory regime and 
establish appropriate regulatory authorities comes on top.3 Second, regulators 
frequently employ measures aimed at making insurance more affordable. For 
example, in some U.S. states, rate regulation is in force for workers’ 
compensation, automobile and medical malpractice insurance. Even though the 
insurance markets in the European Union (EU) were deregulated in 1994, there is 
also some degree of price regulation in the EU: In Germany, for example, private 
health insurers are required to offer a basic tariff (Basistarif) whose premium is 
limited in accordance with the maximum rate in the statutory health insurance. 
Typically, those insurance pricing restrictions are independent of the insurer's 
capitalization. 

Although these two regulatory objectives—safety and affordability—appear 
to be in conflict, there is little theoretical work on how insurance regulators should 
act in order to effectively protect policyholders’ interests. Klein et al. (2002) 
demonstrate empirically that stringent price ceilings induce insurers to attain 
higher leverage ratios and thus reduce their safety level. This finding is in line with 
the (not insurance-specific) theoretical argument that firms use debt as a strategy 
to influence the regulator to increase the regulated price (Taggart, 1981; Spiegel 
and Spulber, 1994; Dasgupta and Nanda, 1993). In the context of insurance, there 
is another, simpler explanation for this observation: Because the regulated 
premium influences the insurers’ expected profits per insurance contract, it affects 
their incentive for attracting customers with a strong financial position (Schlütter, 
2014). A significant price ceiling, therefore, is accompanied by relatively high 

                                                 
1. A general overview of regulatory theories and tools and the related literature is provided 

by Lorson et al. (2012). 
2. A global overview of the introduction of risk-based capital standards is provided by Eling 

and Holzmüller (2008). 
3. Lorson et al. (2012) give an overview of several studies estimating the Solvency II-

related implementation costs and the additional costs for raising capital. 
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insolvency risk. Vice versa, there are theoretical arguments that stringent solvency 
regulation might increase insurance premiums. First, solvency regulation affects 
the insurer’s default put option, which is reflected by insurance premiums 
(Doherty and Garven, 1986; Gründl and Schmeiser, 2002; Gatzert and Schmeiser, 
2008). Second, to attain a higher safety level, insurers face additional risk 
management costs, such as costs of reinsurance or frictional costs of equity capital 
(Froot, 2007), that may be passed on to the consumer in higher insurance 
premiums.  

This article investigates how regulatory requirements designed to meet the 
objectives of “safety” and “affordability” influence an insurer’s optimal capital 
and pricing strategy, and how these decisions affect policyholder welfare. Based 
on these results, we investigate in which situations regulators should focus either 
more on “safety” or, alternatively, on “affordability.” Throughout our analysis, we 
employ a model with a heterogeneous group of policyholders whose preferences 
are represented by an insurance demand function, depending on the insurance 
premium and the insurer’s safety level.4 The insurer decides on its shareholder-
value-maximizing equity-premium combination by anticipating the consequences 
for insurance demand. The model incorporates frictional costs of the insurer's 
equity capital endowment, such as corporate taxes. Insurance buyers may have an 
overly optimistic or pessimistic perception of the insurer's safety level, and the 
insurer could make wrong assumptions about this perception bias. 

In a benchmark case, we first derive the insurer’s optimal strategy in the 
absence of regulation. We determine the insurer’s optimal safety level by 
balancing its incentives resulting from demand reaction against the default put 
option and the frictional costs of equity. Next, we analyze the influence of RBC 
requirements. Here, the regulator can specify the insurer’s safety level, to which 
the insurer reacts by adjusting the insurance premium. We find that the regulator 
cannot enhance welfare by means of solvency regulation as long as policyholders 
perceive default risk realistically.5 However, when policyholders cannot perfectly 
monitor the solvency level, capital regulation can enhance consumer welfare, even 
though it causes an increase of insurance premiums. Strictly speaking, given that 
the insurer could make wrong assumptions about consumers' solvency perception, 
the most relevant factor is what the insurer believes about consumers' perception 
and reaction to the solvency level: Capital requirements will be effective if the 
insurer believes that consumers have an optimistic solvency level perception. 
Moreover, our numerical examples demonstrate that the effectiveness of capital 
regulation is positively related to the level of capital-related frictional costs and the 
severity of underwriting risks.  

Finally, we study the consequences of regulatory price ceilings. We 
demonstrate that the net effect of enhancing the affordability of insurance, on the 
one hand, and reducing the insurer’s optimal safety level, on the other hand, can be 

                                                 
4. Our model design is similar to the setups of Cummins and Danzon (1997), Zanjani 

(2002), Froot (2007), Yow and Sherris (2008), and Schlütter (2014). 
5. This result is in line with the model of Rees et al. (1999). 
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model, a capital add-on reduces the default ratio and increases the premium, since 
the insurer transfers higher risk management costs to policyholders (cf. equation 
13). An inappropriate capital add-on would, on the one hand, lead away from the 
consumer-surplus-maximizing capital requirement (as described in equation 20). 
Furthermore, it would destroy SHV if policyholders have a pessimistic or unbiased 
solvency perception; if they have an optimistic solvency perception, only an 
overly strict capital add-on would destroy shareholder value, while an overly lax 
one would increase shareholder value (cf. section 4). 

Second, there might be a discrepancy between regulatory capital requirements 
based on the default ratio or on the default probability (Gatzert and Schmeiser, 
2008). Moreover, it might be difficult for regulators to ensure that the calculation 
of the capital requirement, either by a regulatory-defined formula or by an internal 
model, leads accurately to the desired safety level. When an internal model is 
used, the calculated capital requirement is subject to the methodologies and 
assumptions chosen by the insurance company.21 When the insurer is able to 
reduce its capital requirement solely by changing the methodology of calculation 
(without the notion of the regulator and of policyholders), policyholders' 
perception of the solvency level becomes more optimistic, increasing the SHV. 
Under Solvency II, a considerable set of governance requirements around the 
development and regulatory approval of internal models shall prevent leeway in 
the choice of methodologies and assumptions.22 For regulatory-defined formulas, 
the accuracy of the corresponding safety level may be affected by statistical 
deficiencies of the formula's parameterization.23 Also, the insurer's reaction when 
being confronted with the standard formula could cause unexpected side effects.24 
In light of our model, both issues of regulatory-defined formulas would result in 
an (additional) solvency perception bias of consumers and might thereby destroy 
consumer surplus. 

 
2. Insurer's ability to distinguish between pessimistic, optimistic  
and unbiased consumers 

In order to study the impact of incomplete information at the insurer's level, 
we will investigate different situations and assess the effectiveness of price and 
capital regulation. In particular, we define nine combinations of the assumed 

                                                 
21. Cf., e.g., Wang et al. (2009), p. 61, who highlight that leeway of methodologies and 

assumptions in the determination of the value-at-risk may lead to a false sense of comfort for 
managers.  

22. European Parliament and Council of the European Union (2009), Articles 112-127. 
23. Mittnik (2011) highlights those deficiencies for the Solvency II standard formula. 
24. Fischer and Schlütter (2014) demonstrate how an insurer, based on the Solvency II 

standard formula's calibration, will adjust its investment policy in order to achieve a high level of 
default risk. The insurer's reaction is relevant, since the calibration of the standard formula is not 
fully risk-based. For example, sovereign bonds of European Union member states are considered 
free of default risk. Stoyanova and Gründl (2014) investigate the impact of the Solvency II 
standard formula on an insurer’s merger and acquisition activities and show that the new 
regulatory regime may lead to an enhanced geographic restructuring wave. 
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perception bias is zero—i.e., consumers anticipate the realized default risk and 
make correct decisions about whether to buy. 

 
 

7. Conclusion 
This article investigates how regulatory capital requirements and price 

ceilings influence an insurer’s capital level and pricing decisions and what 
consequences arise for policyholders’ welfare. To this end, we employ a model in 
which insurance demand is sensitive to default risk and price, policyholders’ 
perception of the insurer’s solvency level may be biased, and the insurer faces 
frictional costs of holding equity capital. The insurer’s objective is the SHV, 
which we measure using the present value of shareholders’ future cash flows 
minus their initial equity endowment. Policyholders’ welfare is measured using the 
consumer surplus—i.e., the integral over the differences between their 
willingness-to-pay and the actual insurance premium. 

To evaluate the consequences of regulatory intervention, we consider the 
insurer’s strategy in a world with no regulation as a benchmark case. Here, the 
insurer balances its incentives for safety (resulting from insurance demand 
reaction) against the frictional costs of holding equity capital, and determines the 
corresponding SHV-maximizing insurance premium. 

By means of RBC requirements, the regulator can force the insurer to attain a 
higher safety level. The insurer will react to this type of regulation by adjusting its 
premium. We show that capital requirements cannot enhance policyholders’ 
welfare when insurance demand is unbiased, since the insurer finds it optimal to 
attain the exact safety level that maximizes consumer surplus. If the regulator 
requires a higher safety level, premiums become too high so that policyholders are 
worse off. In contrast, capital requirements can improve policyholders’ welfare in 
the potentially more realistic case of a differing perception of the safety level by 
policyholders (which could be fostered by market opaqueness; Morgan, 2002; 
Pottier and Sommer, 2006). Our numerical examples indicate that capital 
requirements are especially effective when insurance buyers perceive the solvency 
level too optimistically (more precisely, when the insurer believes that they have 
an optimistic perception), when equity capital comes at significant frictional costs, 
and when insurers face significant underwriting risks. In these cases, the regulator 
should concentrate on the safety goal. If the regulator imposes a binding price 
ceiling, the insurer has weaker incentives to attract consumers with its high safety 
level, and it will reduce its equity position. Nevertheless, we point out that  
price ceilings can be beneficial for policyholders, especially when insurance 
buyers’ reaction drives default risk down and frictional costs of equity capital are 
rather low. 

In this article, price regulation is understood as a fixed premium ceiling (i.e., 
unaffected by the safety level) as it is typically used by insurance regulators. For 
this form of price regulation, we find that the regulatory targets safety and 
affordability are in contrast. This interaction could be different if regulators limit 
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insurance premiums to a "fair" premium (Doherty and Garven, 1986), which goes 
along with a SHV of zero and leads to pricing restrictions that depend on the 
insurer's safety level. As demonstrated by Spence (1975), this form of profit 
regulation may (under certain conditions on the demand function) have a positive 
impact on product quality (in our case, on the solvency level), especially if quality 
goes along with capital needs. 

Altogether, our findings suggest that regulators should take both targets—
safety and affordability—into account under the overall objective of policyholder 
protection. While our findings on price ceilings do not overrule typical concerns 
about anti-trust measures, they do shed light on the insurance-specific interaction 
between price regulation and safety. Our sensitivity analyses indicate in which 
situations insurance regulators should focus their efforts on solvency regulation in 
particular, or monitor profit loadings on premiums and create the basis for antitrust 
regulation.  
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