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Abstract 

The aim of this paper is to analyze the impact of both firm-specific and external factors on the risk 

taking of European insurance companies. The extent of risk taking is quantified through variations in 

stock prices and these are explained by firm-specific and external factors that proxy the environment in 

which the insurers are active. Using a two-way panel regression analysis with fixed and random effects, 

our empirical study covers hand-collected data on 35 German and U.K. insurance companies for the 

period 1997 to 2010. We find that differences in company size, capital structure, liquidity, and economic 

development affect variations in stock prices. The analysis also highlights differences between the market-

based U.K. corporate governance system and the control-based regime implemented in Germany, with the 

United Kingdom exhibiting a higher level of risk, compensation, and board independence. We also 

document increases in the volatility of insurance stock returns during the financial crisis. 

 

Keywords: Risk Measurement, Risk Management, Corporate Governance, Agency Theory, European 

Insurance Industry, Solvency II, Financial Crisis 

                                                 
  Martin Eling is with the University of St. Gallen, Institute of Insurance Economics, Kirchlistrasse 2, 9010 St. 

Gallen, Switzerland (martin.eling@unisg.ch). Sebastian D. Marek is with the University of Ulm, Institute of 
Insurance Science, Helmholtzstraße 22, 89081 Ulm, Germany (sebastian.marek@uni-ulm.de). We The authors 
are grateful to Christian Biener, Carin Huber, Paul Klumpes, Christian Kraus, Andreas Niemeyer, Jochen Ruß, 
Jan-Philipp Schmidt, Stefan Schuermann, Christian Thomann, Denis Toplek, Hajo Zwiesler, and the participants 
of the 2009 annual meeting of the American Risk and Insurance Association, the 2010 annual meeting of the 
German Insurance Science Association, and the EDHEC/ICFR Conference on Enterprise Risk Management and 
Corporate Governance for Insurance Firms for valuable suggestions and comments. 



WORKING PAPERS ON RISK MANAGEMENT AND INSURANCE, NO. 102 – NOVEMBER 2011 

 

1 
 

1 Introduction 

This article analyzes firm-specific and external factors and their influence on risk taking of 

insurance companies in the United Kingdom (U.K.) and Germany. Firm-specific factors, which 

include management compensation and ownership structure, as well as external factors, which 

include disclosure requirements, are chosen to proxy the environment in which insurers operate. 

While empirical evidence on risk taking in insurance is of high importance in light of the recent 

financial crisis (see Lehmann and Hofmann, 2010; Eling and Schmeiser, 2010), several of the 

issues this paper investigates are of particular relevance for European insurers. With the Solvency 

II regime soon to become effective, European insurers face major changes in risk management, 

disclosure requirements, and many other areas closely related to risk taking. 

There are different ways to measure insurance company risk taking, such as determination of 

risk-based capital via cash flow simulations (Cummins et al., 1999) or an analysis of factors 

explaining insurance company financial health (Chen and Wong, 2004). A number of 

methodologies have been used in this context, including multiple discriminant analysis (Carson 

and Hoyt, 1995), neural networks (Brockett et al., 1994), and cascaded logistic regressions 

(Baranoff et al., 1999). Regulatory authorities assess insurer risk taking by performing stress tests 

or deriving solvency ratios. A significant body of research involves identifying the parameters 

relevant for company failure (see, e.g., BarNiv and McDonald, 1992; Ohlson, 1980; Trieschmann 

and Pinches, 1973). Although an analysis of company failures would be very interesting for 

European insurers, the infrequency of insolvencies (especially in Germany) makes such an 

investigation infeasible. Another research design is therefore needed to analyze risk taking in 

European insurance markets. 

In this paper, we use an alternative approach that relies on data more readily available than, e.g., 

regulators’ data. The idea is to identify the amount of risk taking through variations in stock 
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prices and then explain these variations across insurance companies by way of firm-specific and 

external factors.1/2The premise is that greater variations in stock prices reflect higher risk taking. 

A great deal of research on market efficiency has been undertaken in the past 40 years in an effort 

to test this theory (see Fama, 1970; Fama, 1991; Fama, 1998; Jensen, 1978); recent evidence for 

the European insurance industry argues that markets are semi-strongly efficient and thus reflect at 

least all publicly available information (for a discussion, see Post et al., 2007). 

Borde et al. (1994) use multiple regression analysis to investigate insurance company risk taking. 

These authors consider only firm-specific influences such as leverage and premium growth, 

whereas in this paper we extend their framework by adding environmental factors (e.g., GDP 

growth and interest rates) to provide a broader picture of the conditions in which insurance 

companies are active. Moreover, in the light of the recent financial crisis, we also include 

corporate governance data, such as information on management compensation, which has 

generally been considered as a firm-specific factor for risk taking (for empirical evidence, see 

Chen et al., 2006). Furthermore, we rely on European instead of U.S. data. Given differences in 

market environments, we expect to find significant differences in the relevance of a certain set of 

parameters between the U.S. and Europe. 

We estimate two-way (i.e., with firm and time effects) fixed and random effect regression 

models. Our analysis relies on panel data provided by Bloomberg Financial Services and on 

                                                 
1 Chen and Wong (2004) and Sharpe and Stadnik (2007) also document the difficulty in applying an analysis of 

company failures outside the United States because most countries have limited experience with failing insurers. 
Both papers apply an analysis of companies in financial distress based on financial ratio analysis, which thus 
forms another approach to address this difficulty. 

2 Another alternative is to proxy asset and product risk, as done in recent life studies such as Baranoff et al. (2007) 
or Baranoff and Sager (2002). For an application of these asset and product risk measures in U.K. and German 
insurance markets with a focus on corporate governance and structural equation modeling, see Eling and Marek 
(2011). This paper extends the analysis by Eling and Marek (2011) by consideration of alternative risk measures 
(beta and volatility instead of asset and product risk) and by conducting a holistic analysis of different internal 
and external risk drivers instead of focusing exclusively on corporate governance. Furthermore, we employ panel 
data regression models instead of structural equation models. 
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hand-collected data for 15 insurers from the United Kingdom and 20 German insurance 

companies between 1997 and 2010.3 To analyze potential effects of the financial crisis, we 

estimate all models for two time periods—one excluding the crisis (1997 to 2007) and one 

including it (1997 to 2010). We consider different European countries, different risk measures, 

and different types of insurance. This research design enables comparisons in various directions: 

First, we can compare the results between two major European markets involved in the Solvency 

II process and thereby identify differences in risk taking, information that might be especially 

relevant for European regulators.4 Second, we can compare our European results with those for 

the U.S. insurance market. Third, we can analyze risk taking over time and the effect on it of 

major legislative changes (e.g., in transparency and disclosure requirements). 

This analysis is innovative in several ways. First, it is, to our knowledge, the first attempt to 

analyze a set of different internal and external risk drivers and their relationship to risk taking. 

Furthermore, this is one of the first papers that uses a dataset of European insurers to evaluate 

firm and environmental factors at an international level. 

The remainder of the paper is structured as follows. Section 2 is a review of the factors employed 

in the literature to determine insurance company risk. Section 3 introduces our risk measurement 

                                                 
3 In terms of premiums, the German and U.K. insurance industries are two of the largest European insurance 

markets (see OECD, 2010). With regard to risk taking, Swiss Re (2000) documents a number of insolvencies in 
the United Kingdom and no insolvencies in Germany. 

4 The selection of Germany and the United Kingdom is especially promising in the context of corporate 
governance, as the corporate governance regimes in these two countries are fundamentally different. The market-
based U.K. system is similar to that of the United States, e.g., with regard to the one-tiered board of executive and 
nonexecutive directors. Germany is an example of the control-based regime implemented in many continental 
European countries and in Japan, having a two-tiered board of directors (managing board and supervisory board; 
see Elston and Goldberg, 2003, for a description of the German environment). Thomsen (2003) summarizes 
several attempts in the literature to explain these differences in corporate governance. Among these are the legal 
system (La Porta et al., 1999), political intervention (Roe, 1991), and cultural differences (Licht, 2001). 
Differences between corporate governance are also reflected in large differences in M&A activity, including a 
higher number of deals in a market-based environment (Cummins et al., 2010). 
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approach, the choice of variables, and the regression model. Section 4 presents the data and 

Section 5 the empirical results. We conclude in Section 6. 

2 Risk Environment of Insurance Companies – A Systematization 

Table 1 provides a systematization of factors discussed in academia and practice as potential 

drivers of insurance company risk. We distinguish between internal factors, i.e., firm-specific 

factors that can be influenced by the company, and external factors, i.e., factors that cannot be 

influenced by the company. An important consideration for an empirical analysis is whether these 

factors can be quantified and, if so, to what extent data are available. The selection of risk drivers 

is also guided by recent regulatory reforms (Swiss Solvency Test, Solvency II) and practitioner 

publications on these topics (see, e.g., Federal Office of Private Insurance, 2004; Commission of 

the European Communities, 2007; CRO Forum, 2009). These publications also highlight internal 

and external factors that are important in the current financial crisis. We briefly present the risk 

drivers and restrict our discussion to the most important arguments.5 

Internal Risk Drivers  External Risk Drivers 

Management and Organization  Economic Conditions 
 Management Skills, Management Incentives, Monitoring of 

Management, Ownership Structure, Legal Form, Publicly 
Traded, Age, Size, Leverage, Quality of Staff and their 
Incentives, Operational Risk, Reputation, … 

  GDP of the Economy, Interest Rates, Inflation, GDP of 
the LoB Covered, Competition, Underwriting Cycles in 
the LoB Covered, Conditions in the Reinsurance Market, 
… 

Business Policy/Investments   Institutional Intervention 
 Market risk, Credit Risk, Liquidity Risk, Concentration Risk, 

Currency Risk, … 
  Regulation, Disclosure Requirements (e.g., Accounting 

Standards), Political and Legal Risk, … 

Business Policy/Underwriting  Other Factors 
 Premium Risk, Reserve Risk, Reinsurance Credit Risk, 

Biometric Risk, Basis Risk, Duration of Lines of Business 
(LoB) Covered, Concentration Risk (w.r.t. LoB, Products, 
and Geography), Interest Rate Risk, … 

  Catastrophes, Social Risk, … 

Table 1: Internal and external risk drivers 

Internal factors include the company’s management, organization, and business policy. Ashby et 

al. (2003) emphasize that insurance company failures result from a combination of different 
                                                 
5 There are several excellent reviews on variables affecting insurers’ solvency level in the literature, such as 

BarNiv and McDonald (1992) and Chen and Wong (2004). The aim of our literature review is to put this 
emerging stream of solvency research in a new perspective by focusing on corporate governance aspects, recent 
regulatory reforms, and factors relevant in light of the financial crises. 
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causes and effects. Yet, the root of most failures is poor management. It is not clear whether 

skillful managers engage in more or less risk taking and do have a sense of responsibility with a 

long-term orientation toward business success (in contrast to a short-term bonus orientation). 

Skill would then be a combination of entrepreneurial competence and managerial responsibility, 

which is difficult to quantify. 

According to Jensen and Meckling (1976) and the modern theory of the firm, management 

incentives, management monitoring, and ownership structure are important risk drivers (see also, 

e.g., He and Sommer, 2010; Cole et al., 2011). With regard to management incentives, 

compensation based on options has often been viewed as a problem during the recent financial 

crisis since the value of option-based compensation is positively connected with the underlying 

stock variance. Granting option-based compensation to CEOs might motivate them to engage in 

higher levels of risk (see Chen et al., 2006). But this increased risk taking can be seen as desirable 

by the shareholders; with limited liability the cash flow profile of equityholders corresponds to a 

call option on the company profit. However, in an insurance context, consideration must be given 

to protection of policyholders. With regard to management monitoring, the board of directors has 

been identified as a relevant corporate governance mechanism. A board with independent 

outsiders might improve monitoring (see John and Senbet, 1998) and an unusually high number 

of board meetings might indicate changes in the risk situation. Monitoring in the financial 

services industry, however, is fundamentally different from monitoring in other industries as 

regulators, other market participants, and intermediaries (agents, brokers, rating agencies, 

reinsurers) screen risk, financial strength, and service quality of insurers.6 

Large shareholders might use their more concentrated voting power (compared to small 

investors; denoted as active monitoring hypothesis) and so the ownership structure and, 

                                                 
6 Due to the post-insolvency assessment funding mechanism of many guaranty funds and potential contagion 

effects of financial problems among insurers, insurers also have an incentive to monitor each other (Downs and 
Sommer, 1999). Other market mechanisms that may induce managers to act in the interests of shareholders 
include reputational concerns, competitive labor markets, and the threat of takeover, dismissal, or bankruptcy (see 
Aggarwal and Samwick, 1999). 
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especially, large stockholders might affect risk taking (see Shleifer and Vishny, 1986; Agrawal 

and Mandelker, 1990). The direction of impact is, however, not clear-cut: Given the conflicting 

interests between shareholders and policyholders in an insurance company, more powerful 

shareholders might also influence the business policy toward higher risk taking.7 Companies that 

are publicly traded receive more attention from analysts, especially large and liquid companies 

that are part of stock market indices. Mutual insurers on the other hand are subject to less 

monitoring, as there are, e.g., no stock analysts, but owners also might have less ambitious return 

demands. In this context, Mayers et al. (1997) show that mutuals have more outside board 

members to compensate for the missing control mechanisms compared to stock companies.8 The 

risk profile of younger and smaller companies (age and size) may differ from that of older and 

larger companies due to differences in growth opportunities, stock market liquidity, and 

monitoring by analysts (see Fama and French, 1993). Size should be negatively related to total 

risk since larger companies can, e.g., realize better diversification of risks, their insurance 

contract portfolios should be more diversified, and claims or benefits more predictable.9 Larger 

companies on average also receive more media attention than smaller companies, another effect 

that emphasizes the monitoring aspect reflected in several variables. The size of an insurance 

company is frequently employed as a control variable in empirical studies (see, e.g., BarNiv and 

Hershbarger, 1990; Cummins et al., 1995). Empirical evidence for the insurance industry, as well 

as for other industries, shows that leverage is an important aspect of risk taking (see, e.g., Borde 

et al., 1994); higher leverage is usually associated with higher risk.10 

                                                 
7 Additionally, increased management ownership might induce risk taking (Chen et al., 2001) and the dispersion of 

ownership in general is a relevant corporate governance mechanism (He and Sommer, 2010). 
8 The coexistence of stock and mutual insurers (legal form) is an important aspect not analyzed in this paper, as we 

focus on stock prices. 
9 Kim et al. (1995) and Grace et al. (1998) find that firm size and age are negatively correlated with life insurer 

rates of insolvency. The results for size and systematic risk (beta) are not clear-cut. Bowman (1979) shows in a 
theoretical model that there is no necessary relationship between size and systematic risk. Scholars have also 
found a significant and positive connection between size and systematic risk (see, e.g., Low, 2009; Chen et al., 
2006). 

10 Operational risk is another internal risk factor related to management and organization that is often discussed in 
the new regulatory frameworks. While some frameworks quantify operational risk using simple approximations 
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Business policy risk drivers fall into two basic categories: those involving investment decisions 

and those associated with underwriting decisions (see, e.g., Federal Office of Private Insurance, 

2004). In asset management various risks drivers are typically sorted into different risk classes, 

including market risk (variation in market prices such as stock or real estate prices), credit risk 

(default of a counterparty, e.g., with corporate bonds), and liquidity risk (assets cannot be 

liquidated quickly enough).11 Traditionally, equity-related instruments and real estate are the 

largest risky investments that insurers make. Since these asset classes are more risky than other 

investments, a higher portion of these classes in the asset mix should signal higher company risk. 

The financial crisis, however, has shown that credit and liquidity risk are fundamental risk drivers 

as well. On the underwriting side, premium risk (insufficient premiums for new business due to 

poor underwriting) and reserve risk (insufficient reserving for existing business) are typically 

considered.12 Premium risk is often analyzed by premium growth as lower underwriting 

discipline may be evidenced by a high premium growth ratio, i.e., writing a great deal of new 

business (Chen and Wong, 2004; Kim et al., 1995).13 

External risk factors, i.e., those that cannot be influenced by the company, are divided into 

general economic conditions, institutional intervention, and other risk factors. Factors for 

economic conditions and institutional intervention can be taken from the underwriting cycle 

literature (see, e.g., Cummins and Outreville, 1987; Lamm-Tennant and Weiss, 1997). Variations 

in interest rates should play an important role in insurer business risk, as premiums are calculated 

as discounted future claims or benefits. This argument is especially relevant for life insurers and 

long-tail casualty business. Grace and Hotchkiss (1995) and Chen et al. (1999) analyze 

                                                                                                                                                              
(e.g., in the European Union, the Basel II banking regulation or the Solvency II insurance regulation), other 
frameworks do not quantify operational risk (e.g., the Swiss Solvency Test). 

11 Other types of risk that could be considered in this context are concentration risk (uneven distribution of risk 
exposures with regard to borrowers, regions, or industries) and currency risk (variations in exchange rates with 
multinational insurers). 

12 There are other types of risk that could be considered with regard to underwriting, including, again, concentration 
risk, reinsurance credit risk (default of a reinsurer), and biometric risk (change in mortality rates). 

13 According to Chen and Wong (2004), premium growth represents the rate of market penetration; being too 
obsessed with growth can lead to self-destruction as other important objectives (e.g., costs) might be ignored. 
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underwriting cycles and find that prices and underwriting profits are related to changes in the 

economic environment as measured by changes in real prices (inflation) or real GDP. 

Catastrophes are accompanied by an unusual and massive impact on claims and these might 

affect the business risk of insurance companies. 

With regard to corporate governance, the degree of regulation and disclosure requirements are 

two important external risk drivers. The higher the degree of regulation (such as price, product, 

or capital regulation), the lower is the competition in an industry. A low degree of competition 

without differentiation in products and prices might lower risk, but it also has a dampening effect 

on innovation. A good example in this context is the dense regulatory network, uniform products, 

tariffs, and limited competition that existed in Europe before deregulation in 1994 (see Farny, 

1999; Rees and Kessner, 1999). Higher disclosure requirements reduce information asymmetries 

between stockholders and managers, leading to more accurate estimates of future earnings and 

firm value. The switch from local generally accepted accounting principles (GAAP) to 

international financial reporting standards (IFRS) is an aspect in this context covered in our 

analysis. The IFRS introduced more and standardized disclosure requirements, which should 

enhance the transparency and comparability of international insurers.14 

Due to the complexity of risk measurement, the list presented in Table 1 is necessarily 

incomplete. There are additional aspects that cannot be directly incorporated or that affect 

multiple risk classes; parameter and model risk, for example, are partly included in underwriting 

risk. The effect of hedging programs cannot be directly incorporated in the analysis. Also, there 

may be endogeneity between the risk drivers and the insurer’s risk-taking decisions, such as with 

the capital structure or reinsurance. Reinsurance reduces exposure to underwriting risk, but 

increases counterparty risk. Moreover, reputational aspects might affect insolvency risk. Overall, 
                                                 
14 Various other external factors are considered in literature. For example, intense competition could contribute to 

an increase in the rate of insolvency (see Browne and Hoyt, 1995). The conditions of the reinsurance market 
(underwriting cycle) determine the price of risk management and thus influence the risk management mix (see 
Meier and Outreville, 2006). Social risk is the change in values that might influence customer demand for 
insurance products. There are also other forms of institutional intervention, like guarantee funds (see Lee et al., 
1997), that might affect risk taking.  
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this highlights that for an analysis like ours, a large number of risk drivers are needed to 

accurately assess risk. Additionally, the role of these drivers may change over time, which we 

control for in our analysis (time effects). In conclusion, insurance company risk is a complex 

bundle of internal and external factors that makes it very difficult to isolate the effects of a single 

risk driver. The following analysis is intended to identify the most important risk drivers, as well 

as their impact on risk taking. 

3 Variables and Methodology 

3.1 Measurement of Dependent Variable 

Our regression model is based on the idea of considering a risk measure as dependent variable 

and then explaining the amount of risk taking by internal and external factors. Risk measurement 

requires answering two questions: (1) Which proxy is used as the basis for risk measurement and 

(2) which risk measure should be applied to quantify the variability of the risk proxy? In general, 

gains, dividends, or cash flows from the income or cash flow statement may be used. However, 

all these proxies are observed on a quarterly or yearly basis, making it problematic to quantify 

variation over time. Alternatively, and specific to the insurance industry, increments in risk-based 

capital (RBC) as reported to regulators could be used as a proxy for increased risk taking. The 

Solvency I standards currently in use for RBC calculation, however, have been severely criticized 

since they do not accurately reflect the risk of an insurance company (see Eling et al., 2007). 

Therefore, we use an alternative approach and identify the degree of firm risk taking by 

variations in stock prices as has been done, e.g., by Low (2009) and Chen et al. (2006). More 

precisely, we consider the insurer’s stock beta (systematic risk) and volatility (total risk). In doing 

so, our analysis reflects different kinds of risk faced by investors in different decision-making 

situations (see Eling and Schuhmacher, 2007).15 The insurer’s exposure to external factors is 

                                                 
15 From an investor’s perspective, total risk is the relevant risk measure, if the stock is the investor’s only risky 

investment. However, if there are also other risky investments in the investment portfolio, then only the 
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captured by the market beta (systematic risk), whereas the volatility of stock returns reflects both 

external and firm-specific factors (systematic and unsystematic risk).16 

3.2 Selection of Explanatory Variables 

The selection of variables is based on literature and data availability. For some risk drivers we 

have good proxies, while for other risk drivers only rough proxies are available due to data 

limitations. Because the aim of this analysis is to gain a broad understanding of the relevance of 

various risk drivers for insurance company risk taking, we do not develop specific hypotheses for 

each variable. 

First, a set of firm-specific factors based on balance sheet data was selected following Borde et 

al. (1994) and Chen and Wong (2004).17 To analyze market risk, we consider the ratio of equity 

and real estate investments in relation to total assets. We consider credit risk by including the 

ratio of loans, mortgages, and fixed-income securities to total assets. The ratio of cash and near-

cash items and other marketable securities18 to total assets is integrated to proxy liquidity risk. 

For the underwriting side of the insurer’s business, we include yearly premium growth as a 

measure of premium risk.19 The ratio of total insurance reserves to total net premiums earned is 

used as a measure for reserve risk. Leverage is the ratio of total liabilities to shareholder equity. 

Firm size is measured by the logarithm of the total assets. 

                                                                                                                                                              
contribution of the individual risk to the risk position of the portfolio, i.e., systematic risk, is relevant (see Bodie 
et al., 2005, p. 871). From the perspective of an insurance company, Chen et al. (2001) argue that the residual 
error (unsystematic risk) might be a market-based measure sensitive to the firm’s underwriting risk, credit risk, 
and counterparty reinsurance risk. The total risk then captures the combination of the insurance company’s risk 
exposures—interest rate risk, investment risk, underwriting risk, credit risk, and reinsurance risk. 

16 Total risk (volatility) and systematic risk (beta) are founded in classic capital market theory and thus allow 
theoretical considerations as to diversification and unsystematic risk inherent in insurer stock prices. Researchers 
have found a connection between unsystematic risk and returns, although unsystematic risk should be irrelevant 
according to the capital asset pricing model (Cummins and Harrington, 1988; Goyal and Santa-Clara, 2003). 

17 This balance sheet data are based on actual Bloomberg data, oriented at the IFRS balance sheet. For example, the 
equity included in market risk does not necessarily reflect all equity the insurer is invested in, as some additional 
balance sheet items include both stocks and bonds. This is also true for other considered positions. 

18 In the Bloomberg data, marketable securities include trading account assets, fixed-income securities and loans 
classified as available for sale or held for sale, and securities sold under repurchase agreements. 

19 In the literature, high premium growth is associated with poor underwriting; see Harrington et al. (2008), for an 
example in medical malpractice. 
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Second, we include firm-specific factors related to corporate governance. Executive 

compensation is the logarithm of the total compensation per executive officer. This compensation 

figure includes fixed and variable salary components. For the U.K., the executive officers on the 

board of directors and for Germany the number of members of the management board (Vorstand) 

are considered to be executive officers.20 Supervisory board compensation is the logarithm of the 

total compensation per board member. For the U.K., all non-executive directors on the board of 

directors and for Germany all members of the control board (Aufsichtsrat) are considered to be 

members of the supervisory board. Supervisory board compensation is calculated similarly to 

executive compensation; all members must be active at the end of the year in order to be counted. 

Supervisory board independence is the ratio of independent members of the supervisory board to 

total members. In the U.K., the independence status of non-executive directors is disclosed in 

annual reports; however, there is no such classification for German insurers. Therefore, as an 

approximation, all active and former executive officers, including those of parent companies and 

employees who are on the supervisory board, are considered to be non-independent (if disclosed 

as such). Board meetings denote the number of meetings the supervisory board held throughout 

the year. Blockholders is the number of shareholders with more than a 5% stake in the company. 

Third, we consider external factors. Institutional intervention and the extent of disclosure 

requirements are proxied by the type of accounting standard. This variable takes the value 0 if 

local accounting principles are used and 1 if IFRS is used. The aim of the IFRS is to enhance 

transparency and comparability among companies in international capital markets by providing 

more relevant information to company stakeholders. Switching from local GAAP to the new 

international accounting standards might be a proxy for enhancing disclosure requirements, 

                                                 
20 The remuneration of all executives is used to calculate average compensation and only active members are 

counted in the number of executives in order to avoid distortions from members resigning and joining. 
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especially in the international context that we consider in this work.21 The external factors also 

include the growth rate of the gross domestic product (GDP growth) and an average short-term 

(three month) interest rate for the U.K. and Germany. All variables used in this paper and their 

definitions are summarized in Appendix A. 

3.3 Methodology 

Our aim is the analysis of the insurer’s risk environment and its most basic risk drivers. We thus 

include a large set of internal and external factors that have been identified in the literature as risk 

drivers and investigate which of these are most relevant for the stock price variation in the data 

sample analyzed in this paper. To identify relevant risk drivers, we employ panel regression 

models as well as different model structures so as to ensure the robustness of our findings. We 

split the data according to three criteria and consider 1) two countries (U.K., Germany), 2) three 

types of insurance (life, non-life, multi-line), and 3) different time periods (1997–2010, i.e., 

including the financial crisis, 1997–2007, i.e., without the financial crisis). This allows us to 

analyze the effects on insurers’ risk situation that arise from country differences and from 

different business models, as well as potential effects from the financial crisis.  

We extend the multiple regression model used by Borde et al. (1994) with additional firm-

specific and environmental factors. In addition to the internal risk drivers based on business 

policy considered in Borde et al. (1994), we add macro-economic factors and factors related to 

the insurer’s corporate governance setting. Furthermore, we account for the data structure (panel 

data, i.e., cross-sectional time series) by considering two-way fixed and random effect regression 

models. Selection between the fixed and random effects alternatives is based on a Hausman 

specification test. For the fixed effect models, an F-test for no fixed effects is conducted. 

                                                 
21 Another idea might be to include the degree of regulation, especially with regard to the deregulation of European 

insurance markets in 1994. However, the relevant time span is not covered by our sample. The new regulatory 
framework, Solvency II might provide an interesting perspective for future research. 
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4 Data 

Our analysis relies on yearly data for publicly traded insurance companies in the U.K. and 

Germany. Our sample consists of an unbalanced panel of 15 U.K. and 20 German insurance 

companies, with a total of 321 firm-years between 1997 and 2010.22 Our sample contains insurers 

active in personal lines of business as well as insurers active in commercial lines of business. The 

U.K. sample also contains insurers that mainly underwrite through syndicates on the Lloyd’s 

market, which is the world’s largest specialist insurance market. 

Our dataset is comprised of a combination of balance sheet data from electronic sources and 

corporate governance related data hand collected from the insurers’ annual reports. If information 

for one variable is missing, the respective observation is dropped. This is especially likely in the 

case of the corporate governance related variables; type and extent of reporting have changed 

over the last two decades, so that the corporate governance data are the restricting factor with 

respect to sample size and data availability.23 The data on the external risk drivers GDP growth 

and interest rate were obtained from the OECD database (http://stats.oecd.org). Variables 

representing monetary values, i.e., executive compensation, supervisory board compensation, and 

size, are converted to US-$ using a fixed exchange rate and into prices of 1997 to ensure 

comparability. 

Table 2 provides an overview of the mean values for the risk measures (Panel A) and risk drivers 

(Panel B). Data are separated by country (U.K., Germany) and by industry (multi-line,24 life, and 

non-life, which includes reinsurance companies). The discussion is focused on differences 

                                                 
22 The analyzed sample accounts for a high percentage of the total market volume, underlining its relevance for the 

industry. Given, however, that many stock insurers are not publicly traded and many insurers are mutuals, the 
number of insurers is relatively small. The number of companies considered is comparable to other papers, e.g., 
Borde et al. (1994) consider 19 and Staking and Babbel (1995) 25 insurers. An advantage of our sample is that 
we cover both life/health and property/casualty insurers. 

23 Due to data availability, incomplete observations were removed from the sample. We compared firm size and 
reduction in the number of data points resulting therefrom and note that there is no indication of a systematic 
selection bias. 

24 According to the used Bloomberg definition, all multi-line insurers are from Germany. 
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between the United Kingdom and Germany and between life and non-life insurers significant 

according to a t-test, which is reported in Table 2 as well.25 

Systematic risk is higher for U.K. insurers, which may be due to the substantially different 

corporate governance settings of the two countries, with the U.K. having a market-based 

corporate governance system and Germany having a control-based system. While the estimators 

for beta for the U.K. are comparable to beta estimators found for the U.S. (see Borde et al., 1994; 

Chen et al., 2001), the beta values for Germany are on average lower. It thus seems that the U.K. 

insurance market is very comparable to the U.S. market, while the German market shows some 

distinct characteristics. 

Comparing the different industries, the average beta is higher for life insurance than for non-life 

and multi-line insurers, a finding in contrast to that of Borde et al. (1994), who find in their 

sample that U.S. life insurers have a lower beta than P&C insurers. We believe that our finding is 

meaningful since life insurers typically have significant savings processes, which result in large 

investment portfolios, and experience only a limited degree of uncertainty from the underwriting 

business. Non-life insurers have a smaller investment portfolio and are more prone to 

underwriting risk, especially in lines with catastrophes exposure. This situation should result in 

the returns of life insurers being more dominated by the investment result, whereas the returns of 

non-life insurers may be more dominated by underwriting results. One consequence of this 

difference between the two lines of business could be that life insurers are more correlated to 

stock market returns, as documented by a beta close to 1, while non-life insurers should have a 

lower beta.  

We also find changes in risk taking across time in our sample. Beta is reduced during the late 

1990s; in Germany from 0.45 (in 1997) to 0.16 (in 2000) and in the U.K. from 0.99 (in 1998) to 

                                                 
25 We also conducted a non-parametric Wilcoxon rank sum test that confirms the significant differences. 
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0.29 (in 2000). Differences in systematic risk between the German and U.K. sample are 

especially evident after 2000. For U.K. insurers, systematic risk increased more quickly than for 

German insurers and also remained at a much higher level, as documented by the mean value in 

Table 2. Volatility slightly declined during the late 1990s and then increased after 2000. After a 

peak in volatility in 2003 (0.52 for Germany) and 2002 (0.47 for the U.K.), total risk again 

decreased. From 2007 on, however, volatility increased, reaching 0.57 in Germany and 0.62 in 

the U.K. in 2008; these are the highest values seen during the sample period. Unobserved time 

effects will be controlled for in our regressions. 

Overall U.K. Germany T-Test 
Multi-

Line
Life Non-Life T-Test 

Panel A: Risk Measures   

Beta 0.63 0.96 0.39 *** 0.39 0.97 0.53 *** 

Volatility 0.37 0.39 0.36  0.36 0.38 0.37  

Panel B: Risk Drivers   

Market risk 0.20 0.19 0.20  0.20 0.29 0.11 *** 

Credit risk 0.48 0.34 0.58 *** 0.60 0.44 0.41  

Liquidity risk 0.16 0.17 0.16  0.15 0.16 0.18  

Premium risk 0.06 0.08 0.05  0.03 -0.03 0.17 *** 

Reserve risk 12.16 21.20 5.52 *** 4.97 28.87 3.24 *** 

Leverage 29.84 16.02 40.00 *** 22.14 53.74 14.84 *** 

LN(Firm Size); million US-$ 9.46 9.02 9.78  9.83 10.41 8.28  

LN(Executive Compensation); US-$ 13.40 13.85 13.07 *** 13.18 13.57 13.44  

LN(Supervisory Board Compensation); US-$ 11.01 11.56 10.60 *** 10.91 11.27 10.86 *** 

Supervisory Board Independence 0.65 0.86 0.50 *** 0.52 0.76 0.66 *** 

Board Meetings 6.43 9.28 4.34 *** 4.54 8.37 6.30 *** 

Blockholders 1.77 2.41 1.30 *** 1.29 1.19 2.72 *** 

Accounting Standard 0.57 0.66 0.50  0.56 0.58 0.57  

GDP Growth 0.01 0.02 0.01  0.01 0.02 0.01  

Interest Rate 0.04 0.04 0.03 *** 0.03 0.04 0.04  

Number of firm years 321 136 185  100 105 116  

Table 2: Summary statistics for risk measures and risk drivers (*: 10%, **: 5%, ***: 1% 

significance) 

The risk drivers in Panel B of Table 2 reveal some interesting cross-country differences. On 

average executives and supervisory board members from the U.K. receive higher compensation 

than their German colleagues. Conyon and Schwalbach (2000) also document differences in the 

compensation structure between the U.K. and Germany, with compensation in the U.K. 
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historically higher and growing faster. Differences in the corporate governance environment are 

also reflected in the ownership structure: in Germany, insurers have on average approximately 

one blockholder, whereas U.K. insurance companies generally have more than two.26 We also 

find differences for the control-related variables supervisory board independence and board 

meetings, which are both higher for the U.K. This might reflect the fact that in the U.K., the 

independence and control of executives can come under more public scrutiny (the publication of 

independent supervisory board members is mandatory in the United Kingdom, in Germany it is 

not). With regard to transparency, in approximately half the firm-years, the insurers use 

international accounting standards. This ratio is slightly, but not significantly, higher for U.K. 

insurers. In general, this highlights the distinct characteristics of the corporate governance 

environment in the United Kingdom and Germany. Given the asset accumulation function of life 

insurers that leads to high reserves it is reasonable to find a higher leverage and size compared to 

non-life insurance companies. Also the higher market risk of life insurance companies seems 

plausible given the life insurer business model.  

Table 3 presents Pearson’s correlation coefficients between considered variables. As expected, 

the correlation between both risk measures is positive. The correlation between size and the risk 

measures is significant only for systematic risk, indicating that with increasing size, the insurers 

become more aligned with the market and thus more prone to systematic risk. Interestingly, the 

correlation between all corporate governance related variables and the insurers’ beta is 

significant, while for volatility, this is only the case for board meetings. Table 2 shows no 

significant variations in volatility across countries and types of insurers, which may explain this 

lack of correlation. The compensation of executives and that of the supervisory board are strongly 
                                                 
26 It is well known that ownership in Anglo-Saxon companies (U.S. and U.K.) is typically dispersed among a large 

number of minority shareholders (Franks and Mayer, 1997). German companies typically have concentrated 
ownership structures with one large shareholder controlling more than 25% or 50%. 
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positively correlated; indeed, this is the highest correlation observed in Table 3. Furthermore, 

with increasing size, the level of compensation rises and the number of blockholders decreases. 

With regard to external risk drivers, we find that GDP growth is negatively correlated with total 

risk but uncorrelated with systematic risk. Also, GPD growth is positively aligned with the short-

term interest rate. To detect multicollinearity, an ordinary least-squares regression of both risk 

measures against all other variables is conducted. All variance inflation factors are smaller than 

3.3 so that multicollinearity should not be an issue. 
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Beta 
 

1.00
   

Volatility 
 

0.25
***

1.00 
  

Market risk 
 

0.03 -0.07 
 

1.00
  

Credit risk 
 

-0.20
***

-0.10 
* 

-0.02
***

1.00
  

Liquidity risk 
 

0.23
***

-0.11 
** 

-0.27
***

0.17
***

1.00 
 

Premium risk 
 

-0.19
***

-0.13 
** 

-0.26
***

-0.02 -0.11 
** 

1.00
 

Reserve risk 
 

0.16
***

0.03 
 

0.41
***

-0.32
***

-0.03 
 

-0.08 1.00
 

Leverage 
 

-0.16
***

-0.12 
** 

0.21
***

0.25
***

-0.15 
*** 

-0.02 0.07 1.00
 

Firm Size 
 

0.48
***

-0.03 
 

0.11
**

0.24
***

0.32 
*** 

-0.2
***

0.05 0.15
***

1.00
 

Executive 
Compensation 

0.58
***

-0.01 
 

-0.13
**

-0.14
***

0.39 
*** 

-0.15
***

0.10
*

-0.37
***

0.46
***

1.00
 

Sup. Board 
Compensation 

0.52
***

0.01 
 

0.06 -0.33
***

0.20 
*** 

-0.06 0.15
***

-0.34
***

0.38
***

0.69
***

1.00
 

Sup. Board 
Independence 

0.44
***

0.02 
 

0.02 -0.39
***

-0.03 
 

0.05 0.08 -0.10
*

-0.02 0.43
***

0.48
***

1.00
 

Board Meetings 
 

0.50
***

0.09 
* 

0.09 -0.35
***

0.11 
** 

-0.16
***

0.07 -0.25
***

0.09 0.50
***

0.50
***

0.63
***

1.00
 

Blockholders 
 

-0.17
***

0.03 
 

-0.27
***

-0.30
***

-0.03 
 

0.22
***

-0.06 -0.21
***

-0.52
***

-0.04 0.05 0.07 0.07 1.00 

Accounting 
Standard 

0.28
***

-0.06 
 

-0.15
***

-0.04 0.57 
*** 

-0.18
***

0.16
***

-0.14
**

0.32
***

0.45
***

0.35
***

0.00 0.22
***

0.08 
 

1.00

GDP Growth 
 

-0.08 -0.36 
*** 

0.11
*

-0.12
**

-0.13 
** 

0.15
***

-0.08 -0.07 -0.05 -0.03 0.00 0.04 -0.01 -0.05 
 

-0.16
***

1.00

Interest Rate 
 

0.11
**

-0.01 
 

0.14
**

-0.31
***

-0.18 
*** 

0.06 -0.04 -0.12
**

-0.11
**

0.09 0.15
***

0.32
***

0.23
***

0.09 
 

-0.13
**

0.54
***

1.00

Table 3: Correlation between risk measures and risk drivers (*: 10%, **: 5%, ***: 1% 

significance) 
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5 Empirical Results 

The results of the random and fixed effects regressions with beta and volatility as dependent 

variables are presented in Table 4. Estimates of dummy variables in the fixed effect case are 

omitted. As specification tests we report the p-value of the Hausman statistic with the random 

effect models and the p-value of the F-test for no fixed effects with the fixed effect models. The 

model indicated as appropriate by the Hausman test is highlighted in gray. In the fixed effect 

setup for the United Kingdom, Germany, and multi-line insurer model, the country-level 

variables (GDP and interest rate) are collinear with the time dummies and thus have been 

removed.27 In these cases, the Hausman test is conducted using the models without these 

variables. 

Table 4 shows results for the full model, for each country (U.K., Germany), and for three types of 

insurance (life, non-life, multi-line). With beta we focus on the co-movement of the individual 

insurer’s stock price with the overall market movement, i.e., systematic risk. With volatility, we 

analyze total risk, i.e., we consider both systematic and unsystematic (firm-specific) effects. The 

variables are grouped into the three categories described in Section 3.2: (1) internal risk drivers, 

(2) internal risk drivers related to corporate governance, and (3) external risk drivers. For each 

explanatory variable we present coefficient and significance estimates. 

To simplify interpretation of Table 4, we set forth in Table 5 a summary of the number of 

significant estimates, and their sign, for each dependent variable. Only the models indicated as 

adequate by the Hausman test are included in this table. In terms of sign estimates, the results are 

generally robust as most variables have either an entirely positive or negative impact on beta or 

volatility. 

                                                 
27 As already stated, all multi-line insurers are from Germany according to the used definition. 
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  Random Effects Regression  Fixed Effects Regression 
  Beta  Volatility  Beta  Volatility 
 Explanatory 

variable 
Full GER U.K. 

Multi-
Line

Life 
Non-
Life 

 Full GER U.K.
Multi-
Line

Life 
Non-
Life 

 Full GER U.K.
Multi-
Line

Life 
Non-
Life 

 Full GER U.K.
Multi-
Line

Life 
Non-
Life 

(1) Market Risk -0.61 -0.45 -0.06 0.26 -0.16 0.68 -0.22 -0.20 -0.26 -0.28 -0.08 -0.16 -0.63 -0.68 -0.39 -0.15 0.53 0.14 -0.27 -0.29 -0.23 -0.27 -0.05 -0.19
 ** *** ** * * ** *
 Credit Risk -0.16 -0.07 0.05 0.38 -0.51 -0.14 -0.12 -0.20 -0.09 0.34 -0.27 -0.21 -0.12 -0.16 0.03 0.79 0.56 -0.01 -0.11 -0.14 -0.10 0.42 -0.24 -0.10
  * *
 Liquidity risk 0.07 0.03 0.16 0.28 0.04 0.58 -0.15 -0.28 0.08 -0.53 -0.02 -0.04 0.18 0.18 0.81 0.21 0.29 1.24 -0.19 -0.30 0.06 -0.58 0.04 -0.01
  ** *** *** *** ** *** ***
 Premium Risk -0.17 -0.03 -0.11 -0.06 0.03 -0.16 -0.04 0.10 -0.04 0.00 -0.01 -0.05 -0.15 -0.10 -0.15 -0.16 0.01 -0.28 -0.03 0.08 -0.03 -0.02 -0.01 -0.04
 ** * **
 Reserve Risk 0.00 -0.04 0.00 -0.23 -0.00 -0.09 0.00 -0.00 0.00 -0.01 -0.00 -0.01 0.00 -0.03 0.00 -0.03 -0.00 -0.14 0.00 -0.00 -0.00 -0.03 -0.00 -0.01
  ** *** * ** *
 Leverage -0.00 -0.00 -0.00 -0.01 -0.00 -0.01 -0.00 -0.00 0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.01 -0.01 0.00 -0.01 -0.00 -0.00 0.00 -0.01 -0.00 0.00
 ** *** ** * ** ** * *** * ***
 Firm Size 0.18 0.17 0.24 0.26 0.14 0.52 0.01 -0.00 0.07 0.05 0.04 0.08 0.29 0.14 0.43 0.07 0.50 0.72 0.04 -0.01 0.14 0.15 0.15 0.15
 *** *** *** *** *** *** ** *** ** *** *** * * ***
(2) Executive 

Compensation
0.03 -0.03 -0.02 -0.02 -0.07 0.03 -0.03 -0.03 -0.02 -0.02 -0.01 -0.02 -0.02 -0.02 -0.13 0.00 -0.33 0.02 -0.04 -0.02 -0.00 -0.05 -0.00 -0.01

  *
 Sup. Board 

Compensation
-0.02 -0.04 0.07 -0.01 0.23 -0.22 -0.00 -0.01 0.01 0.02 0.01 0.04 -0.05 -0.02 -0.20 0.02 0.31 -0.20 0.01 0.03 0.00 -0.03 -0.01 0.04

  * ** ** **
 Sup. Board 

Independence 
0.52 0.27 -0.15 0.14 0.70 0.26 -0.06 -0.00 -0.15 -0.00 0.00 0.04 0.16 0.16 0.28 0.18 -0.72 0.50 -0.02 0.10 -0.06 -0.02 -0.10 0.21

 ** 
 Board 

Meetings 
-0.00 0.02 -0.01 -0.03 -0.01 0.01 0.00 0.04 -0.00 0.03 -0.00 0.00 -0.02 -0.01 -0.03 -0.03 -0.01 0.01 0.00 0.03 -0.00 0.02 -0.00 0.01

  *** * ***
 Blockholders 0.04 -0.00 0.01 -0.06 0.09 0.03 0.00 0.01 0.01 -0.03 -0.00 0.02 0.04 0.05 0.01 0.03 0.12 0.04 0.01 0.01 0.01 -0.03 -0.00 0.01
  *
(3) Accounting 

Standard 
-0.00 0.02 -0.03 -0.03 0.17 -0.16 0.00 0.08 -0.15 0.02 -0.07 0.05 0.05 -0.00 0.51 0.07 0.45 -0.21 0.02 0.05 -0.02 0.01 -0.10 0.13

  ** **
 GDP Growth -2.39 -1.64 -2.79 -4.97 4.91 -1.15 -3.15 -2.74 -5.38 -2.87 -2.78 -2.58 0.66 17.76 -13.17 -1.90 -0.51 -1.87
 * *** *** * *** ** ** * **
 Interest Rate 2.23 2.60 0.22 6.82 -8.79 8.84 2.27 1.36 4.48 0.28 -1.36 4.66 -0.23 -18.53 20.37 2.22 -3.24 4.37
  ** *** * ** * **
 R^2 0.16 0.43 0.52 0.66 0.22 0.34 0.12 0.27 0.26 0.42 0.18 0.22 0.72 0.75 0.68 0.79 0.81 0.77 0.63 0.67 0.72 0.75 0.83 0.74
 Hausman / F 0.17 0.12 0.07 0.00 0.53 0.00 0.75 0.00 0.19 0.03 0.91 0.88 0.00 0.00 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
 N 321 185 136 100 105 116 321 185 136 100 105 116 321 185 136 100 105 116 321 185 136 100 105 116

Table 4: Regression results for random and fixed effects models (*: 10%, **: 5%, ***: 1% significance) 
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 Dependent variable: Beta Dependent variable: Volatility 

 Explanatory variable 
x out of y models 

are significant 
sign of significant 

estimates is 
x out of y models 

are significant 
sign of significant 

estimates is 
(1) Market risk 1 / 6 negative 2 / 6 negative 
 Credit risk 0 / 6  1 / 6 negative 
 Liquidity risk 1 / 6 positive 3 / 6 negative 
 Premium risk 2 / 6 negative 0 / 6  
 Reserve risk 2 / 6 negative 1 / 6 negative 
 Leverage 3 / 6 negative 3 / 6 mixed 
 Firm Size 4 / 6 positive 3 / 6 positive 
(2) Executive 

Compensation 0 / 6  1 / 6 negative 
 Supervisory Board 

Compensation 2 / 6 mixed 0 / 6  
 Supervisory Board 

Independence 1 / 6 positive 0 / 6  
 Board Meetings 0 / 6  1 / 6 positive 
 Blockholders 0 / 6  0 / 6  
(3) Accounting Standard 0 / 4  1 / 4 negative 
 GDP Growth  2 / 4 negative 3 / 4 negative 
 Interest Rate 1 / 4 positive 3 / 4 positive 

Table 5: Summary of the regression results presented in Table 4 

In terms of the number of significant estimates, leverage, size, and liquidity risk are the most 

significant internal risk drivers. As to the external variables, the accounting standard is significant 

in only one case, GDP growth in five, and the interest rate in four cases. 

5.1 Internal Risk Drivers 

In the following, the most relevant internal risk drivers—firm size, leverage, and liquidity risk—

are discussed. We find strong evidence that larger firms exhibit higher systematic and total risk. 

That size affects risk taking is also in line with the literature (Cheng et al., 2011). The positive 

sign for beta shows that with increasing size the analyzed insurers tend to become more aligned 

with the market. Smaller insurers, which tend to be less diversified, might be able to decouple 

from overall market movements. But also the estimates for the volatility are positive, which is 

contrary to our expectation that larger firms exhibit lower total risk, e.g., due to diversification of 

risks. However, the implications may be different when risk is not considered as an aggregate 

measure, such as our total risk proxy: Baranoff and Sager (2002) find a positive relation of size 

with regulatory asset risk, but a negative one for product risk. 
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Leverage is significant for both systematic risk and total risk, which is also the case in the U.S. 

sample of Borde et al. (1994), who find a positive influence of leverage on total risk and a mixed 

(positive for life insurance companies and negative for non-life insurance companies) influence 

on systematic risk. However, Cummins and Sommer (1996), for example, find a positive relation 

between capital and (total) risk for the property/casualty industry and Baranoff and Sager (2002) 

find a positive relation for the life insurance industry with asset risk. Our findings generally 

confirm this relationship as, in our case, a higher leverage ratio can be considered as a proxy for 

lower capital. As insurers usually have little equity compared to their liabilities, the estimates for 

the regression coefficients are rather small. 

Liquidity risk is especially significant with volatility and there exhibits a negative sign. Holding 

more cash generally should reduce liquidity risk, but it also reduces asset returns, as cash does 

not earn interest, and therefore increases the risk for life insurers of not being able to fulfill 

guarantees. For the non-life insurers, the coefficient is positive for systematic risk. Borde et al. 

(1994) find for their U.S. sample a negative relation of liquidity with systematic risk and a 

positive relation with total risk. This difference might be explained by the different reactions U.S. 

and European insurers have to a changing risk situation. During the financial crisis it became 

obvious that in addition to market, credit, and underwriting risk, liquidity risk also must be 

managed carefully. 

5.2 Corporate Governance Related Risk Drivers 

The evidence for corporate governance variables affecting insurance company risk is more 

limited than for the balance sheet related data. While we can assume a positive relation between 

firm risk and executive incentive or option-based compensation (Grace, 2004; Chen et al., 2006), 

we find a negative relation of total risk and total executive compensation. As Jensen and Murphy 

(1990) suggest, it may not be the actual amount of payment, but the design of the compensation 

scheme, that is relevant for executive behavior. Due to data restrictions, these compensation 

elements cannot be analyzed separately in this paper. The effect of supervisory board 



WORKING PAPERS ON RISK MANAGEMENT AND INSURANCE, NO. 102 – NOVEMBER 2011 

 

22 
 

compensation on risk is not clear-cut and is mixed for life and non-life insurance companies. But 

as supervisory board compensation is usually based on a fixed remuneration per meeting, the 

positive relation with risk may be explained by increased control efforts in a reaction to higher 

firm risk. This may also explain the positive relation of the number of board meetings with 

systematic risk. 

The significant estimate of supervisory board independence is positive. John and Senbet (1998) 

discuss the role of the supervisory board in solving problems related to agency theory (and thus 

corporate governance), Core et al. (1999) relate weak board structures to agency problems and 

lower firm performance (as well as higher executive compensation). Boone et al. (2007) find 

indication that board independence is negatively related to executive influence. These results 

from previous work imply that increased control, e.g., through board outsiders, should be 

accompanied by less managerial discretion, resulting in better shareholder protection. This 

manifests in our case as higher risk taking, as shareholders may consider their investment as an 

option. 

There is a positive effect of the number of board meetings on total risk and no impact of the 

ownership structure as represented by the numbers of blockholders. The positive relation of board 

meetings and risk might be explained by firms with a higher (systematic and total) risk 

responding to this situation by increasing control efforts. The relation of the number of board 

meetings to risk is equal to the relation of board independence to risk, namely, positive, providing 

support for the idea that the board is indeed reacting to some high-risk situation. Vafeas (1999) 

finds that firm performance increases in years after abnormally high board activity. An analysis 

using lagged variables might reveal additional insights. 

5.3 External Risk Drivers 

GDP is the most relevant of the three external risk drivers and exhibits a negative relation with 

risk. In years with relatively low GDP growth, stock market volatility is relatively high. Hamilton 

and Lin (1996) confirm that economic recessions are the single largest driver of stock market 
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volatility and in our case the general economic development affects the entire market as well as 

the company-specific risk. We find only one significant estimate for the accounting variable and 

thus do not see much effect from the new international reporting standards IFRS in our regression 

analysis. 

The interest rate level is positively connected to risk. This is in line with Chen and Wong (2004), 

who find for Asian property-liability insurers a positive relationship between the absolute level of 

interest rates and an “unhealthy rate”. The authors interpret the interest rate not as a crediting, but 

as a financing cost rate. The short-term interest rate in our analysis may be interpreted similarly. 

Therefore, in our model, increasing the cost of short-term financing and liquidity is related to a 

higher probability of becoming insolvent and thus higher total risk. The fact that liquidity risk, 

i.e., the ratio of cash and near-cash items and other marketable securities to total assets, is 

negatively associated with total risk supports this hypothesis. 

5.4 Robustness 

For analyses of risk taking in the insurance sector, the recent financial crisis might be particularly 

relevant. We therefore modify the data by removing the financial crisis years (2008, 2009, and 

2010) and re-run the models presented in Table 4. The results for this test are presented in Table 

6 and summarized in Table 7. Significant differences in estimation results may indicate potential 

effects of the financial crisis on risk taking. We do not find changes in sign estimates for the 

significant variables, but do find some interesting variations in significance for the corporate 

governance variables with the total risk measure. Even though volatility increased from 2007 

onward and was therefore affected by the financial crisis, the direction of impact of risk drivers 

on the risk measures remains unchanged. Further effects of the crisis may manifest only later, if 

at all, which will be up to future analyses to discover. 
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  Random Effects Regression  Fixed Effects Regression 
  Beta  Volatility  Beta  Volatility 
 Explanatory 

variable 
Full GER U.K. 

Multi-
Line

Life 
Non-
Life 

 Full GER U.K.
Multi-
Line

Life 
Non-
Life 

 Full GER U.K.
Multi-
Line

Life 
Non-
Life 

 Full GER U.K.
Multi-
Line

Life 
Non-
Life 

(1) Market Risk -0.65 -0.20 -0.40 0.72 -0.31 0.88 -0.24 -0.32 -0.14 -0.27 0.06 -0.07 -0.49 -0.65 -0.56 1.25 -0.31 0.36 -0.27 -0.31 -0.16 -0.02 0.02 -0.11
 ** *** ** **
 Credit Risk 0.07 -0.13 0.48 1.99 1.17 0.30 -0.20 -0.30 -0.02 -0.01 -0.18 -0.23 0.36 0.01 0.84 2.68 1.87 0.32 -0.19 -0.20 -0.09 0.46 0.17 -0.10
  *** ** ** * *** *
 Liquidity risk 0.02 0.17 0.29 0.10 -0.17 0.63 -0.17 -0.20 -0.19 -0.36 0.01 -0.12 0.06 0.21 -0.09 0.11 -0.01 1.23 -0.19 -0.24 -0.22 -0.43 -0.19 -0.09
  ** ** *** ** ** *** ** *
 Premium Risk -0.22 0.00 -0.21 -0.11 -0.10 -0.10 -0.02 0.08 -0.02 -0.10 0.03 -0.02 -0.19 -0.10 -0.24 -0.07 -0.11 -0.23 -0.02 0.07 -0.01 0.04 0.03 -0.02
 *** **
 Reserve Risk 0.00 -0.04 0.00 -0.07 0.00 -0.07 0.00 -0.00 -0.00 0.03 -0.00 -0.01 0.00 -0.02 0.00 -0.03 0.00 -0.14 0.00 -0.00 -0.00 -0.03 -0.00 -0.01
 ** ** * *
 Leverage -0.00 -0.00 -0.01 -0.01 -0.00 -0.01 -0.00 -0.00 0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.01 -0.01 -0.01 -0.01 -0.00 0.00 0.00 -0.00 0.00 0.00
 *** ** ** *** * * *** ** ** * *** **
 Firm Size 0.15 0.19 0.20 0.11 0.28 0.41 0.01 -0.00 0.10 0.01 0.02 0.07 0.26 0.14 0.43 -0.11 0.92 0.65 0.03 -0.02 0.17 0.06 0.03 0.16
 *** *** ** * *** *** * * *** ** ** *** *** **
(2) Executive 

Compensation
0.00 -0.03 -0.06 -0.02 -0.43 0.19 -0.03 -0.02 -0.03 -0.04 -0.06 -0.01 -0.05 -0.03 -0.20 0.03 -0.49 0.13 -0.03 -0.01 0.02 -0.03 -0.01 0.00

  ** ** **
 Sup. Board 

Compensation
-0.00 -0.06 0.22 -0.05 0.15 -0.18 0.01 0.00 0.17 0.07 0.02 0.05 -0.03 -0.04 -0.12 -0.04 0.10 -0.22 0.03 0.04 0.20 0.01 0.02 0.06

  *** ** * * ***
 Sup. Board 

Independence 
0.74 0.36 0.20 0.15 1.21 0.42 -0.02 0.13 0.01 -0.16 0.10 0.11 0.42 0.31 1.41 0.45 1.18 0.50 0.12 0.36 0.11 0.26 -0.01 0.28

 *** * ** * **
 Board 

Meetings 
0.01 0.04 -0.01 -0.05 0.01 0.02 0.01 0.04 -0.01 0.04 -0.00 -0.00 -0.00 -0.00 -0.00 -0.06 0.01 0.04 0.01 0.05 -0.00 0.03 0.00 0.01

  *** ** * *** *
 Blockholders -0.00 -0.02 -0.03 0.08 0.03 0.02 0.00 0.02 0.01 -0.04 0.02 0.02 -0.01 0.03 -0.10 0.11 0.08 0.03 0.00 0.01 0.00 -0.04 -0.03 0.01
  ** * **
(3) Accounting 

Standard 
0.01 -0.02 -0.09 0.14 0.25 -0.14 -0.03 0.03 -0.20 -0.06 -0.06 0.08 0.05 -0.03 0.65 0.19 0.20 -0.20 -0.00 0.04 -0.09 0.03 0.01 0.17

  ***
 GDP Growth -3.98 -3.55 -16.31 -6.18 10.21 -12.42 -4.18 -5.57 -4.34 -5.00 1.61 -4.54 -5.19 15.58 -21.34 -3.51 -2.75 -4.05
  ** ** *** * * * * * *** ** *
 Interest Rate 2.82 3.67 3.61 5.03 -8.89 17.77 1.08 3.78 4.42 0.65 -0.94 1.33 -5.31 -5.88 15.43 0.78 -0.10 1.09
  *** ***
 R^2 0.19 0.53 0.30 0.33 0.33 0.36 0.15 0.27 0.53 0.49 0.27 0.24 0.76 0.76 0.74 0.81 0.90 0.80 0.64 0.72 0.77 0.75 0.88 0.77
 Hausman / F 0.66 0.20 0.15 0.94 0.81 0.00 0.77 0.00 0.00 0.19 0.01 0.92 0.00 0.00 0.01 0.03 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00
 N 259 161 98 85 81 93 259 161 98 85 81 93 259 161 98 85 81 93 259 161 98 85 81 93

Table 6: Regression results for random and fixed effects models with data until 2007 (*: 10%, **: 5%, ***: 1% significance) 
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Regarding the corporate governance variables, supervisory board compensation, its 

independence, and blockholders are estimated as having a more significant influence on the total 

risk of the insurance company before the financial crisis than during it. That supervisory board 

compensation, independence, and meetings are all positively related to total risk is further 

confirmation that firms with higher risk react to this situation with increasing control efforts. 

The impact of size, leverage, and premium risk on systematic risk, and total risk in the case of 

leverage, increased slightly during the financial crisis. Even though a pronounced impact could 

have been expected for liquidity risk, these findings generally support the idea that core 

fundamentals (size, capital structure, liquidity) increased in importance during the crisis at the 

expense of corporate governance related mechanisms. For the external risk drivers, the impact of 

the interest rate level increased from 2008 to 2010, while the relevance of GDP growth decreased 

slightly. 

In light of this additional test, we conclude that our results are robust with regard to model 

modifications. We observe changes of significance for some of the variables when removing data 

from the time of the financial crisis. This is especially true for corporate governance related 

variables as well as for size and leverage, which are elements that have been widely discussed in 

analyses of the crisis.  
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 Dependent variable: Beta Dependent variable: Volatility 

 Explanatory variable 
x out of y models 

are significant 
sign of significant 

estimates is 
x out of y models 

are significant 
sign of significant 

estimates is 
(1) Market risk 1 / 6 negative 2 / 6 negative 
 Credit risk 0 / 6 1 / 6 negative 
 Liquidity risk 1 / 6 positive 3 / 6 negative 
 Premium risk 1 / 6  (-1) negative 0 / 6 
 Reserve risk 2 / 6 negative 1 / 6 negative 
 Leverage 2 / 6  (-1) negative 2 / 6  (-1) mixed 
 Firm Size 3 / 6  (-1) positive 3 / 6 positive 

(2) 
Executive 
Compensation 0 / 6 1 / 6 negative 

 
Supervisory Board 
Compensation 2 / 6 mixed 2 / 6  (+2) positive 

 
Supervisory Board 
Independence 1 / 6 positive 1 / 6  (+1) positive 

 Board Meetings 0 / 6 1 / 6 positive 
 Blockholders 0 / 6 1 / 6  (+1) negative 
(3) Accounting Standard 0 / 6  1 / 4 negative 
 GDP Growth  2 / 6 negative 4 / 4  (+1) negative 
 Interest Rate 0 / 6  (-1) 3 / 4 positive 

Table 7: Summary of the regression results presented in Table 6, changes compared to Table 5 in 

parenthesis 

6 Conclusions 

In this paper, we use stock prices to explain variations in risk across insurance companies. We 

extend previous work in that we include internal factors related to corporate governance and 

external factors to reflect the environment in which insurers conduct business. We analyze a large 

sample of German and U.K. insurers based on a dataset from 1997 to 2010. The consideration of 

European insurers is especially relevant against the background of Solvency II that will be 

introduced in the near future. Under these new regulatory rules, European insurers face major 

changes in risk management, disclosure requirements, and many other areas that are related to 

corporate governance. 

The most important risk drivers in terms of significance are firm size, leverage, and liquidity risk. 

The findings for leverage are in line with literature, but the finding of a positive relation of size 

with total risk is somewhat surprising. When analyzing the data with and without the financial 

crisis, we find that the role of balance sheet related data has increased, while some of the 
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corporate governance related variables became less significant during the crisis. However, no 

variation in sign estimates is found. Thus, even though significance might have changed, the 

direction of impact of the considered risk drivers remains unaltered. Furthermore, we identify 

differences for the analyzed risk measures: premium risk only affects total risk, not systematic 

risk, i.e., the company’s exposure to risks and events affecting the whole market. We find 

indication for differences between the considered countries as, for example, liquidity and reserve 

risk are significant for Germany but not in the United Kingdom, which may also be more affected 

by external factors such as the short-term interest rate. The corporate governance related risk 

drivers indicate significant differences in the corporate governance environment of both 

countries. 

Elements related to the supervision of executives seem to serve as a proxy for detection of higher 

firm risk. Variables indicating a greater degree of board activity (supervisory board compensation 

and number of board meetings) are positively related to insurance company risk. John et al. 

(2008) find shareholder protection to be positively related to corporate risk taking. In this context, 

we find that greater control efforts, as expressed by more board activity and, as such, increased 

efforts of shareholder protection, are positively related to risk. Overall, in our analysis, the 

corporate governance related variables appear to be relevant elements of the insurers’ risk 

environment.  

The impact of the corporate governance regime on risk taking may motivate regulators to 

incorporate elements related to corporate governance in insurance regulation. As such, our work 

can be used as empirical justification by policymakers and thus aid in developing Solvency II in 

the European Union.28 However, the results should be interpreted with caution, especially 

                                                 
28 Corporate governance is especially relevant for the second and third pillars of Solvency II. Pillar 1 consists of 

mathematical models and quantitative requirements, especially with regard to capital adequacy, i.e. the amount of 
capital an insurer should hold. Pillar 2 sets out requirements for the governance and risk management of insurers. 
Pillar 3 focuses on disclosure and transparency requirements. 
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because of the relatively small sample size. In this work, we consider only publicly traded 

insurers and only two countries. Mutual insurers and stock insurers that are not publicly traded 

are not considered in this research design. Future research using more data from other countries 

and alternative methodologies might thus be necessary to further examine the relationships 

analyzed in this paper. Future research might also consider other measures as dependent 

variables, e.g., value-based measures (Klumpes, 2005) or efficiency-based measures (Klumpes, 

2004; Davutyan and Klumpes, 2011). 

One extension of our work would involve conducting an analysis of companies in financial 

distress based on financial ratio analysis, as done in Chen and Wong (2004) and Sharpe and 

Stadnik (2007). Such work would make it possible to compare these scholars’ results for Asia 

and Australia with results from Europe, as well as to confirm (or not) the relevance of selected 

risk drivers used in this study by applying another methodology. Another avenue for future 

research is to compare the results for the insurance industry with other financial services 

providers, such as banks or pension funds, so as to identify similarities and differences in these 

different sectors of the financial services industry. The analysis could also be performed for other 

countries in the European Union and elsewhere. Another interesting project would be to analyze 

how risk taking changes after Solvency II comes into force. The research design laid out in this 

paper thus provides the basis for benchmarking in different directions and allows identifying risk 

drivers as well as best practices in the insurance industry. 
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Appendix A: Summary of Variable Definitions 

Variable Definition 

Risk Measures  

Beta Stock market beta, i.e., covariance of stock return and market return (DAX for Germany, 
FTSE100 for the U.K.) divided by the variance of the market return; based on weekly returns.  

Volatility Annualized standard deviation of day-to-day logarithmic changes of the insurer’s stock price 

Internal Risk Drivers  

Market risk Ratio of equity and real estate investments to total assets 

Credit risk Ratio of loans, mortgages, and fixed-income securities to total assets 

Liquidity risk Ratio of cash and near-cash items and marketable securities to total assets 

Premium risk Yearly net insurance premium growth 

Reserve risk Ratio of total insurance reserves to total net premiums earned 

Leverage Ratio of total liabilities to shareholder equity 

Firm Size LN(total assets); US-$; in 1997 prices 

Executive Compensation LN(total compensation per executive); US-$; in 1997 prices 

Supervisory Board Compensation LN(total compensation per supervisory board member); US-$;in 1997 prices 

Supervisory Board Independence Percentage of independent members of the supervisory board 

Board Meetings Number of meetings held by the supervisory board 

Blockholders Number of shareholders with more than 5% of voting power 

External Risk Drivers  

Accounting Standard 0 = local GAAP; 1 = IFRS 

GDP Growth  Yearly growth rate of gross domestic, per country 

Interest Rate Short term interest rate; based on 3-month offered interbank rate; per country 

Table A-1: Summary of variable definitions 
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