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Abstract 
 
The recent development within the European regulatory environment, namely the Solvency 
II regime, causes complex challenges the European insurance industry has to cope with. 
One of those affects capital structure decisions as sufficient regulatory capital has to be 
provided to meet the stringent capital requirements. Hence, insurance companies aim for an 
efficient as well as, from a regulatory point of view, complying capital structure. In this 
context, hybrid capital is an increasingly embraced funding source offering attractive 
features and opportunities.  
 
The field of hybrid capital is not sufficiently researched yet, in particular not with regards 
to the insurance industry. For this reason, the goal of this study is to fill an existing research 
gap that concerns the impact of hybrid capital on performance. Empirical evidence from the 
European insurance market is the basis for answering the research question which asks for 
whether the degree of hybrid capital endowment has an impact on insurance companies’ 
performance.  
 
For this purpose, the investigation builds upon a six-year time frame (2009-2014) and a 
population that comprises 39 listed European insurance companies. Several criteria are 
defined in order to establish a population that allows the authors to conduct this study 
properly. In addition, two sub-populations are derived in order to extend the investigations. 
While the first sub-population consists of 22 insurance companies that are headquartered in 
one of the three largest European (re-)insurance markets, the second one involves 18 
insurance companies that are headquartered in a European non-EURO country. 
 
In order to examine the correlation between the degree of hybrid capital endowment and 
performance, different performance indicators are considered and statistically analysed 
through panel data regression models, namely the fixed effects, random effects and 
ordinary least square model. Additionally, likelihood ratio tests are performed to reinforce 
the results. The majority of the outcomes do not reveal the existence of any correlation. 
However, a negative correlation is observable with regards to the return on assets. This 
applies for main as well as the two sub-populations. Ultimately, the authors are able to 
answer the research question in the affirmative and demonstrate that the traditional theories 
of capital structure are poorly applicable to hybrid capital.   
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1. Introduction 
 
1.1 Research Background 
 
Particularly within the financial industry, a stringent and comprehensive regulatory 
environment has always been seen as a disturbing factor with regards to a fast-paced 
development of the global financial markets. In essence, the arguments against regulation 
are all about efficiency (Pyke, 2013). As demonstrated by Beder & Marshall (2011, p. 4), 
the process of financial engineering, i.e. the creation of innovative financial instruments, 
evolved rapidly during the last decades in order to satisfy the appetite for financial 
innovation on investor as well as corporate side. While investors were striving for higher 
yields in new investment classes, financial institutions were seeking for efficient funding 
solutions to adapt to external forces, primarily regulatory changes, but also to achieve 
internally set goals (Piaskowski & Kaczmarczyk, 2008, p. 13). In the regulatory context, so 
called hybrid instruments1, incorporating elements of both debt and equity, arose as 
innovative financing options to strengthen the capital base of enterprises 
(Piaskowski & Kaczmarczyk, 2008, p. 14). Murdock (2012, p. 2) asserts that the weak 
regulatory framework governing the financial industry for many decades facilitated the 
financial engineering processes. As a result, a vast array of products with complex risk 
characteristics that were hardly assessable by regulatory authorities, rating agencies and 
other market participants pullulated. 
 
The credit and liquidity crunch proofed the failure of the regulatory structures in force and 
the financial sector to be vulnerable which induces severe consequences for the global 
economy. Not merely the banking sector overshadowing the entire crisis with its 
devastating bankruptcies, but also the insurance2 industry was hit heavily 
(Aon Benfield, 2009, p. 2). The bailout of the American International Group (AIG), one of 
the largest insurance groups worldwide, by the U.S. government was providing evidence 
for a highly struggling industry. A chain reaction being able to cause a catastrophic 
financial meltdown had to be prohibited at any cost (Andrews et al., 2008). Yet, 
multitudinous insurance companies faced significant losses devouring their capital buffer. 
On average, their equity capital base declined by approximately 25 to 35 percent during the 
crisis years (Aon Benfield, 2009, p. 2). 
  
The thorough investigation as well as the public discussion about the incidents and its 
causes put immense pressure on the financial sector and the responsible regulatory 
authorities. The prevailing regulatory framework within the insurance industry, namely the 
Solvency I regime in Europe, was basically setting minimum standards which did not 
reflect the true risk insurance companies were exposed to (Poynton & Goodliffe, 2012). 
Already prior to the financial crisis, the necessity of a change has been perceived by the 
European policy makers but, at the same time, has been postponed several times due to 
long-term assessment tests which were seen as indispensable 
(German Insurance Association, 2013). After the crunch, however, the unconditional 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1

 There are various types of hybrid instruments differing in structure and purpose. A selection of instruments is 
presented in chapter 3.2.1. 
2 In this study, insurance is representative of both insurance and reinsurance undertakings.	  
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demand for a distinct action plan could not be delayed or even ignored any more. The 
response of the European regulator, since 2011 named EIOPA (European Insurance and 
Occupational Pensions Authority), has been the Solvency II regime within the European 
Union (EU) aiming to eliminate the structural flaws in the previous regulatory framework 
(Poynton & Goodliffe, 2012). Simultaneously, the insurance industry in the USA had and 
still has to cope with several new regulatory requirements induced by the U.S. government 
such as the Dodd-Frank Wall Street Reform and Consumer Protection Act 
(U.S. Securities and Exchange Commission, 2010). Furthermore and as ascertained by 
Dacorogna & Keller (2010, pp. 1-2), the Swiss reinsurance market as an important 
European reinsurance market outside the EU felt the pressure of a regulatory 
modernisation. This has led to the introduction of the Swiss Solvency Test which imposes 
similar rules and standards as the Solvency II regulation. 
 
Even if the development and legal enacting of Solvency II has been a sluggish procedure 
the recent years, as of status quo it will finally come into force in January 2016. Therefore 
and according to EIOPA (n.d.), the preparation phase within the European insurance 
industry is now going on for several years in order to be able to comply with the new 
regulatory framework by 2016.  
 
As analysed in an article by Schwarz et al. (2011, pp. 1-2), the impact of Solvency II on the 
European insurance industry is substantial. Amongst others, due to the more restricted 
solvency and capital adequacy requirements and the increased amount of capital to be held 
as a buffer for the various risks the insurance companies are exposed to. Consequently, 
capital structure issues concerning the composition of the insurance company’s total capital 
arise. Potentially, adjustments are needed and in many cases new capital has to be raised in 
order to maintain a sufficient capital base. The insurance industry is worried about the 
effects of Solvency II on their capital endowment as well as the costs going along with the 
implementation and compliance: 
 
“Solvency II will also spur many companies to look at how to improve the cost and capital 
efficiency of their operational structures.” (Bauer & Mörk, 2010, p. 8).      
 
Hybrid instruments, below also referred to as hybrids, are treated in a special manner under 
Solvency II and offer attractive opportunities as regulatory capital. Hybrid capital capacities 
are provided and can be exploited under certain conditions to fulfil the solvency and capital 
requirements (Appenzeller, 2009, p. 14). As observed by Donnellan (2013), the market for 
hybrid capital increased significantly during the last couple of years indicating that the 
insurance industry considers hybrid capital as a valuable alternative to pure equity or debt. 
In Europe, the home of one the world’s largest insurance markets, many insurance 
companies carry hybrid instruments in their books. The majority of those have been issued 
during the recent years and mostly with respect to the new Solvency II regime.  
 
So far, the field of hybrid capital is not examined extensively, especially not with regards to 
specific industries such as the insurance industry. The importance of those instruments to 
comply with the new regulatory direction within Europe raises the question of their impact 
on insurance companies. Financing decision makers are confronted with the issue to what 
extent they should make use of hybrids as regulatory capital without adversely affecting the 
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performance of the insurance company. Consequently, it is decisive to know whether a 
relationship between hybrid capital and performance actually exists. Hence, considering the 
changing regulatory framework and the increasing demand for hybrid instruments, research 
in this field is certainly of need. 
 
1.1.1 The European Insurance Market3 
 
The European insurance market consists of insurance as well as reinsurance undertakings 
and in viewing the insurance business discretely, life and non-life activities are common 
subdivisions. Thereby, non-life activities mostly include insurance policies for health, 
property & casualty and accident matters (Insurance Europe, 2014, pp. 18-29). With a 
market share of 35 percent of the global premium income in 2013, the European insurance 
market is worldwide leading, followed by North America and Asia with 30 and 28 percent, 
respectively (Insurance Europe, 2014, p. 13). Table 1 and 2 further illustrate the relevance 
of the single European insurance markets in a global context.  
 
While approximately 75 insurance groups are listed on European stock exchanges, the total 
amount of insurance companies, in numbers 5,357, reflects the high fragmentation of the 
market (Insurance Europe, 2014, p. 39). In terms of the amount of insurance companies, the 
largest insurance markets in Europe are UK, Germany and France 
(Insurance Europe, 2014, p. 40). The importance of the insurance industry within Europe is 
also reflected by its role as an institutional investor. The assets hold by European insurance 
companies, i.e. an investment portfolio with a value of roughly EUR 8,500bn, account for 
nearly 60 percent of the gross domestic product of the EU (Insurance Europe, 2014, p. 31).  
 

Ranking Country Market Share [%]4 
1 USA 27.1 
2 Japan 11.5 
3 UK 7.1 
4 China 6.0 
5 France 5.5 
6 Germany 5.3 
7 Italy 3.6 
8 South Korea 3.1 
9 Canada 2.7 
10 The Netherlands 2.1 

 
Table 1. The world’s largest insurance markets as of 2013. 

Source: Based on data from German Insurance Association (2014). 
 
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 In this study, the European insurance market contains all insurance companies that are headquartered in a 
member state of the European Union (EU) or Switzerland. However, the statistics presented below further 
include Turkey. 
4 As a proportion of the premium income worldwide. 
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Ranking Country Market Share [%]5 
1 Germany 27.8 
2 USA 16.4 
3 Bermuda 9.1 
4 Switzerland 8.3 
5 UK 7.2 
6 Japan 5.8 
7 Ireland 4.6 
8 France 4.2 
9 Luxembourg 3.8 
10 China 2.4 

 
Table 2. The world’s largest reinsurance markets as of 2013. 

Source: Based on data from German Insurance Association (2014). 
 
As mentioned above, the European insurance industry was heavily affected by the financial 
crisis in 2008. According to a report of EY (2014, pp. 1-3), even if the recovery process is 
going on for a couple of years now, the growth potential is still low due to the slow 
economic growth within Europe. The insurance industry is struggling to return to former 
strength in this challenging environment which is, furthermore, characterised by historically 
low interest rates, serious issues regarding the currency union and the regulatory revolution. 
The pressure on insurance companies is immense as the need for action is indispensable to 
achieve profitable growth. As a result, further consolidation processes such as mergers and 
acquisitions are expected and outworn business models need to be revised in general 
(Sheridan, 2014).  
 
1.1.2 The Hybrid Capital Market 
 
As elaborated by Piaskowski & Kaczmarczyk (2008, pp. 16-17), the market for hybrid 
capital is rooted in the USA where intentions to issue hybrid instruments came up in the 
1980’s. At this time, this financing form was seen as exotic without the back-up of any 
experience and detailed research. As a result, the demand for hybrid capital grew sluggishly 
and accelerated in the 1990’s when the regulatory authorities of the financial sector as well 
as rating agencies began to consider hybrid instruments in their policies and valuation 
methods, respectively. For instance, the rating agency Moody’s published the first 
transparent rating procedure in 1999 including the disclosure of their treatment of hybrid 
instruments. Even if the international regulation of the banking sector from 1988, the Basle 
I accord, already incorporated the possible use of hybrid instruments, the official and 
distinct consideration of specific hybrids as regulatory core capital by the U.S. regulator 
and the Federal Reserve (FED) triggered the public awareness of the relevance of those 
instruments. Subsequently, the European market was under pressure to follow the path of 
the USA. Additional regulatory modifications regarding the treatment of hybrid instruments 
in the following years steadily fostered the development of the hybrid capital market. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 As a proportion of the premium income worldwide. 
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Nevertheless, not only the banking sector’ regulation caused an increased number of hybrid 
capital issuances. Also the regulatory environment insurance companies were operating in 
has been adjusted and improved fundamentally in the early 2000’s when Solvency I was 
introduced in the EU. Consequently, insurance companies within the EU were forced to 
maintain minimum capital buffer to comply with restrictive capital requirements leading to 
altered financing considerations and needs, also for hybrid instruments. Similar regulatory 
adjustments aiming for stability in the insurance industry were observable in the USA. 
 
Furthermore and as stated by Piaskowski & Kaczmarczyk (2008, pp. 17-18), also the role 
of investors has been of importance for the development of the global hybrid capital 
market. Their willingness to invest in hybrid instruments in order to achieve higher returns 
was the prerequisite to establish a functioning market for those instruments. In the early 
2000’s, the investors’ motivation was facilitated by the predicted economic development of 
declining interest rates leading to lower yields in the bond markets. By the end of 2006, the 
outstanding hybrid instruments in Europe reached a value of more than EUR 200bn 
(Piaskowski & Kaczmarczyk, 2008, p. 21). Ultimately, the recent financial collapse 
dramatically suppressed the rise of the hybrid capital market due to risk-averse investor 
behaviour as well as momentous credit rating downgrades (Appenzeller, 2009, p. 13). 
 

	  

 
Figure 1. Top 10 outstanding subordinated debt issuers in Europe. 

Source: Insurance Regulatory Capital (2014). 
 
However and with regards to the currently changing regulatory environment within the EU, 
hybrid capital has become a popular and valuable instrument to comply with the new 
solvency and capital adequacy requirements during the post-crisis years. In addition, the 
tight time frame offering a special treatment for certain hybrid instruments requires the 
need for action as quickly as possible. Further, the prevailing historically low repo rate 
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induced by the European Central Bank (ECB) provides attractive conditions when issuing 
debt-like instruments. Subordinated debt issuances, a prominent form of hybrid capital 
within the insurance industry, are a good indicator for the recent developments. In 2014, 
numerous public placements of subordinated bonds have been carried out, for instance 
issuances of the reinsurance companies Hannover Re and Swiss Re with a deal volume of 
EUR 500m and USD 500m respectively (EuroWeek, 2014). Figure 1, showing that 
approximately EUR 60bn in outstanding subordinated debt is hold by only ten European 
insurance companies, further witnesses the intensive use of those instruments as of 2014. 

1.1.3 Theoretical Point of Departure 
 
As introduced above, the changing regulatory environment within the EU will induce 
pressure on European insurance companies to comply with the new rules and standards in 
the most efficient way. A major concern of insurance companies is their capital 
endowment, the capital form to use in order to meet the regulatory requirements. In other 
words, insurance companies face capital structure issues as they have to decide on their 
funding composition, either with equity, debt or hybrid capital.   
 
Even though the field of capital structure has been thoroughly researched, there are still 
new upcoming theories concerning that topic. In general, capital structure theories address 
the way in which an enterprise finances its operations and assets. Traditionally, this has 
been done by a combination of pure equity and debt. Lately, however, there has been a 
development towards utilizing products consisting of a mixture of both 
(De Mey, 2007, p. 35). Such hybrid instruments have not been in the main focus of 
researchers yet, whereas the traditional financing sources have been of major interest. 
Theories of how capital structure affects different aspects of an enterprise’s existence and 
performance are rooted in Modigliani and Miller’s (1958) capital structure irrelevance 
principle. Their theorem is seen as the basic underlying of the fundamental nature of debt 
versus equity and their influence on the overall value of an enterprise. Therefore, finding 
the optimal capital structure which maximises the overall value is the objective of many 
researches and studies. In practice, selecting the right amount of debt and equity is a crucial 
issue for enterprises since it affects their performance and profitability. However, the 
propositions of Modigliani and Miller are only applicable in theory as they are based on 
unreal assumptions of a perfect capital market with no transaction costs and taxes. As a 
result, they experience only little empirical support from other researches and 
generalisations about the existence of an optimal debt-to-equity ratio can be barely drawn.  
 
In this context, company performance is linked to financial performance measures. In the 
literature, performance is not defined consistently. However, certain definitions for 
different research purposes are established and performance has been categorised in 
different ways (Langfield-Smith, 1997, pp. 209-210; Kihn, 2010, pp. 476-478). 
Categorising performance into financial and non-financial measures is a common way 
(Crabtree & DeBusk, 2008, pp. 8-9). Hence, financial performance is measured by using 
traditional accounting key performance indicators (KPI) such as the return on equity 
(ROE), return on assets (ROA), earnings before interest and taxes (EBIT) or sales growth 
(Ittner & Larcker, 1997, p. 299). For insurance, a common indicator used to measure 
performance is the ROA as a large amount of assets has to be held in order to pay out 
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possible claims in the future and thus, being profitable on investments is a key statistic 
(Cross, n.d.). 
 
However and with regards to an optimal debt-to-equity ratio, more practically applicable 
studies, for instance from Berger & Bonaccorsi di Patti (2006, pp. 1096-1097), 
Degryse et al. (2010, pp. 443-444), Lindblom et al. (2011, pp. 26-27) and 
O’Brien (2003, pp. 428-429), have shown that there is in fact a well-nigh optimum capital 
composition for enterprises, depending on context-related issues such as their industry 
sector, strategy, risk exposure, growth or location. Hence it can be reasoned that a positive 
relation between an enterprise’s capital structure and its performance indeed exists.  
 
This conclusion is backed up by profound research and established theories such as the 
pecking-order theory (Myers, 1984; O’Brien, 2003), trade-off theory 
(Berger & Bonaccorsi di Patti, 2006) and further the signalling effect theory 
(Lindblom et al., 2011; Muzir, 2011; La Rocca & La Rocca, 2007) or the agency theory 
(Myers, 1984). Even though all theories argue from different angles and draw their 
conclusions from diverse approaches, they all come to the agreement that there is a 
relationship between capital structure and performance. The findings regarding the 
questions how or in what way they are affecting each other are, however, contradicting. 
 
Depending on the studies with their oftentimes very different assumptions and approaches, 
researches came to different results and implications. On the one hand, the study of 
Dessi & Robertson (2003, pp. 916-917) proved that a higher debt-ratio enhances the 
performance of an enterprise. On the other hand, the study of Gleason et al. (2000, p. 190) 
showed the exact contrary that is enterprises perform better when deploying less debt. 
Generally, the debt-to-equity ratio is also known as financial leverage and is indicating the 
relative proportion of the employed equity and debt which are used to finance the assets of 
an enterprise. Previous studies have shown that there is a relationship between the 
performance of a company and its usage of leverage. Again, the findings and outcomes of 
these studies are not fully consistent and highly depend on the circumstances under which 
they are conducted. Depending on country, industry, regulations, economic situation and 
various performance measures, the studies by Akhtar et al. (2012, p. 15), 
Hatfield et al. (1994, p. 8), Harris & Reviv (1991, pp. 342-351), Rehman (2013, p. 33) 
unveiled either a positive or negative relationship. 

 
Moreover, numerous studies have been conducted to determine the optimal levels of debt 
using different types of traditional debt instruments and their impact on performance. 
Studies about hybrid capital and its various instruments are rare. Nevertheless, preferred 
stocks as a common form of hybrid instruments have been more in the focus and are 
researched more thoroughly. Amongst others, these studies aim for the development of 
fitting valuation models (Emanuel, 1983), the cost benefits of preferred stock versus 
common stock (Engel et al., 1999) and the impact of the issuance of preferred stock on the 
return of common stock (Krishnan & Laux, 2005). In addition, further research on 
developing hybrid capital valuation models have been carried out by 
Mjøs & Persson (2007). Moreover, the reasons for issuing hybrid capital 
(Benston et al., 2003) and its regulatory role (Santos, 2000) have been covered up. Also, 
general studies about the advantages and drawbacks of hybrid capital regarding costs have 
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been conducted by Carlsson et al. (2006). They also focused on the impact of hybrid capital 
on the issuer’s performance, but only on a theoretical, non-empirical level. 
Correspondingly, the impact of hybrid instruments on performance is unclear and has not 
been topic of any empirical research yet.  
 
Furthermore, new market regulations, for instance Solvency II, will further affect capital 
structuring decisions and possibly insurance companies’ performance. Previous research 
such as by Suarez et al. (2005) on the European Solvency regulation is extensive and 
provides a sophisticated overview of the regulatory framework itself. In particular with 
regards to insurance companies, researches have been covering a wide range of aspects and 
shed light on different topics from various angles. Studies provide historical reviews 
(Sandstrom, 2007) as well as general and future outlines (Linder & Ronkainen, 2004; 
Eling et al., 2007). In addition, studies involve risk management with its potential costs and 
benefits of the implementation (Altrén & Lyth, 2007) and comparisons to the Basel 
regulations, credit ratings and stability issues (Pfeifer & Strassburger, 2008). 
 
1.1.4 Research Gap 
 
The previous chapter demonstrates that the capital structure with its composition of debt 
and equity has an impact on the performance of enterprises. For instance, depending on 
industry, country or strategy, enterprises can reach an optimum level of leverage in order to 
increase their financial performance.  
 
Furthermore, strong external forces such as the regulatory framework have an impact on 
these optimum ratios. The Solvency II regime concerns, amongst others, the capital 
endowment of insurance companies and obliges them to fulfil specific solvency and capital 
adequacy requirements. The regulatory constraints induce minimum requirements 
functioning as a loss absorbing capital buffer in times of financial distress. There are strict 
rules in force that regulate the composition of the regulatory capital. In maintaining the 
required capital base, insurance companies are allowed make use of hybrid instruments 
under certain conditions. The policy makers provide hybrid capital capacities which can or 
cannot be exploited. Thus, insurance companies need to make the decision about the degree 
they want to include hybrid instruments as regulatory capital, either to fully exploit these 
hybrid capacities meaning an extensive use of hybrid instruments or being more 
conservative by employing less. This decision is highly driven by the expected 
consequences that go along with the issuance of hybrid capital. On the one hand, the 
insurance companies want to have a solid solvency position, but on the other hand, a cost-
efficient capital structure is to be desired in order to enhance performance. As current 
market data shows, numerous insurance companies have issued hybrids such as 
subordinated debt, mostly with respect to the Solvency II introduction, during the last 
couple of years. Apparently, hybrid instruments are seen as valuable balance sheet items in 
order to comply with the regulatory capital requirements. However and as there is no 
empirical evidence yet, it is uncertain if and how the utilisation of hybrid capital impacts 
the performance of insurance companies. 
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1.2 Research Question 
 
Given the previous discussion about the research and theories of capital structure and 
performance, research gaps are existent as it is not clear whether the extensive use of hybrid 
capital has an effect on the insurance companies’ performance. Due to the fact that most of 
the listed European insurance companies utilise hybrid instruments, the question is not 
primarily about whether hybrids in general but rather, whether the more or less extensive 
use of hybrid capital does have an impact on the performance. Hence, the degree of hybrid 
capital endowment, i.e. the proportion of hybrids to other capital forms, is in the focus of 
this paper. The aim is to determine the impact of hybrids on insurance companies’ 
performance. Consequently, the research question reads as follows: 
 
Does the degree of hybrid capital endowment have an impact on the performance of 
insurance companies? 
 
In order to be able to answer this research question, adequate definitions for and indicators 
representing the key elements have to be established, selected or formulated. In doing so, it 
needs to be determined which hybrid instruments that insurance companies utilise are 
relevant for this study. As there are numerous types of instruments with equity- as well as 
debt-like characters, certain structures and designs may provide reasons for not taking them 
into account when measuring the degree of hybrid capital endowment. For instance, off-
balance sheet hybrids naturally cannot be included due to a lack of information so that 
solely instruments that are carried on the balance sheet can be considered. It might also 
appear to be appropriate to classify different degree levels into groups to enhance the 
statistical outcomes. Furthermore, the performance term needs to be clarified and suitable 
performance measures have to be chosen. There is a broad range of financial ratios but only 
a few are in line with the purpose of this study and serve in answering the research question 
properly. Lastly, the selection of insurance companies is of importance. For this purpose, 
several criteria which have to be met in order to qualify for this study need to be formulated 
and applied. 
 
1.3 Research Purpose & Contribution 
 
The overall purpose of this study is to gather empirical evidence and follows from the 
research question and its context. The topicality of Solvency II as the regulatory revolution 
concerning the European insurance market provides the motivation for answering this 
research question. The existence of hybrid instruments and its relevance under Solvency II 
encourage the formulation of the presented research question in order to examine this 
research gap. Thus, in answering the research question, the relationship between the usage 
of hybrid capital and the insurance companies’ performance is to be determined. In other 
words, as hybrid instruments have been established as a crucial funding source within the 
insurance industry the last couple of years, in particular as regulatory capital, the aim of this 
study is to find out whether the degree of hybrid capital endowment affects performance. It 
is investigated whether the more extensive use of hybrid instruments impacts the 
performance in a positive or negative way. However, having no significant impact on 
performance might also be a possible outcome. For this purpose, the degree of hybrid 



10	  
	  

capital endowment is linked to thoroughly selected performance measures that facilitate the 
process of drawing reasonable conclusions based on empirical evidence. Hence, hypotheses 
which reflect the authors’ expectations about the results of this study are enunciated and 
require to be answered properly. Every single variable that is subject to this research 
undertaking is to be addressed in order to be able to clearly deduce how the examined 
relationship looks like. This, again, represents the main purpose of this study.  
 
Furthermore, there is also a personal and practical purpose underlying this study. Pursuing 
a study in this specific research field serves the personal as well as individual purpose of 
the authors. Due to their high interest in topics related to insurance companies, this topic 
has been chosen in order to broaden their knowledge in this field. Dealing with this issue 
and diving into relevant literature with all the details that have to be comprehended create a 
profound understanding of the subject. This can be seen as their personal benefit from 
conducting this study which might be also valuable for their future career. Besides that, the 
practical purpose is directly related to the managers of insurance companies itself. The 
outcomes of this study can be used by managers as a basis for their decision making 
processes in favour of or against the employment of hybrid capital. Nevertheless, filling the 
discovered research gap by providing empirical evidence is the guiding purpose of this 
study so that the personal and practical purposes are rather subordinated.  
 
Given the underlying research purposes, there is a close link to the audience that is 
addressed: academics and practitioners. This concerns the contribution of this research and 
is described below. 
 
As the insurance market with regards to capital structure in general and particularly to 
hybrid capital has not been covered sufficiently by previous research, the academic and 
accordingly theoretical contribution of this study is superior. In this spirit, the study 
contributes to the research field in a fundamental way as it builds upon a solid framework 
of existing theory while aiming to fill this research gap. Hence, it provides a robust basis 
for further research in the field of hybrid capital and the demanding insurance sector. The 
empirical results are unique and offer a starting point for subsequent empirical but also 
theoretical research. Simultaneously, it may raise the researchers’ awareness of the 
importance and demand of this research field which is likely to result in further studies. 
Those may strengthen or disprove the outcomes of this study leading to investigations of a 
broader range of topics that arise in this context. This is of high importance in order to 
come up with new theories. Additionally, the study contributes to theory with its 
currentness as the time frame is most recently so the basis is current market data.   
 
Ultimately, this study also contributes to the knowledge of practitioners. Those are 
insurance companies but also investors and regulatory authorities, primarily within the EU. 
Insurance companies can base their capital structure decisions, especially whether or to 
which extent they should issue hybrid capital in order to meet the regulatory capital 
requirements. Thus, an improved assessment of the impact of hybrid capital on their 
performance is fostered leading to more efficient capital endowments of insurance 
companies and increased competitiveness. Investors or shareholders, respectively, can also 
benefit from efficient capital structures as the performance of the insurance companies 
invested in might improve which finally yields a higher return on investment. Furthermore, 
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regulatory authorities are beneficiaries in case the overall default risk is reduced by a more 
appropriate and efficient capital structure. This represents the ultimate goal of Solvency II, 
to reduce the risk of bankruptcy within the insurance market. The contribution to 
knowledge of insurance market participants outside the EU and the scope of Solvency II 
may be given to some degree but has to be assessed individually with respect to the local 
capital markets as well as the prevailing regulatory environments.  
 
1.4 Delimitations 
 
This chapter describes internally induced circumstances which may affect or restrict the 
methods and analysis of data and finally, the research outcomes. Basically, delimitations 
address the boundaries set by a researcher (Nenty, 2009, p. 24). 
Price & Murnan (2004, p. 66) clearly distinguish between limitations6 and delimitations 
based on the researcher’s influential control. While limitations represent the systematic bias 
which is not controllable by the researcher resulting in unintentionally affected outcomes, 
delimitations are introduced on purpose in order to achieve defined research aims. 
 
Given that the study is carried out in the context of the regulations in the EU and 
Switzerland, geographical limitations are consequently induced. Yet, regulatory 
harmonisation is the superior goal of the policy makers worldwide and therefore, the 
findings of this study may be also useful for countries outside Europe in order to assess the 
implications of hybrid capital within their specific environment. Even if hybrid instruments 
are regulatory-wise treated differently across the globe, this study is focusing on the general 
impact of hybrid capital on insurance companies’ performance. The regulatory background 
is given but does not change the way this study is looking at hybrid capital. As a result, it 
may be also applicable outside Europe but with cautiousness regarding existent hybrid 
capital markets as well as the local insurance industry characteristics.  
 
The focus on the European insurance market is not only justified by the comprehensive and 
consistent regulatory framework across European countries coming into force in 2016. Also 
due to the data homogeneity ensured by the common reporting standards IFRS7 which are 
obligatory for listed insurance companies in Europe.  
 
Further, the study is delimited to the time period of 2009 to 2014 for three reasons. First, 
the Solvency II regulation was disclosed in a final report in November 2009, allowing 
insurance companies to familiarise themselves with the ultimate rules and standards and to 
start with the preparations in order to meet the requirements in time. As a consequence, 
insurance companies issued more hybrid instruments the recent years knowing the terms 
regarding its utilisation as regulatory capital. Second, the end of the financial crisis of 2008 
established a new starting point for the market. The insurance industry has experienced a 
severe downfall and the market participants had to deal with the aftermath by overcoming 
this recession in order to start over. Therefore, 2009 offers the possibility to compare the 
performance starting from a nearly even performance level. 2014 is a natural threshold 
since the study is conducted in the beginning of 2015 and will make use of the latest data 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6 Limitations are dealt with in chapter 7.1. 
7 International Financial Reporting Standards established by the International Accounting Standards Board. 
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available. Third, the historically low interest rates induced by the ECB after the financial 
crisis of 2008 provided and still provide attractive conditions to issue hybrids, in particular 
debt-like instruments incorporating cost-efficient interest rate structures. 
   
In addition, the population size is restricted. In order to be able to answer the research 
question properly, qualification criteria have to be formulated as not all existing European 
insurance companies can be subject to this study. For instance, as the data access and data 
comparability is only guaranteed by listed insurance companies, the final population only 
represents a small proportion of the entire European insurance market. Also insurance 
companies carrying no hybrid instruments on their balance sheet need to be eliminated.   
 
Last of all, this study is delimitated in the way that it addresses an audience with an 
advanced financial knowledge, especially in the field of corporate finance. In this study, 
several financial theories or concepts, namely capital structure, performance, hybrid capital 
and Solvency II, are connected. For that reason, readers without a certain level of 
knowledge might have problems to follow the linkages between the underlying theoretical 
considerations as well as the conclusions that are drawn from those. Furthermore, in many 
cases the authors consciously do not explain concepts which are considered as basic 
financial knowledge in great detail.    
 
1.5 Disposition 
 
Similar to the table of content, the disposition provides a step-by-step overview of the 
discussed chapters of this paper. However, the disposition is more sophisticated as it does 
not simply outline the descending order of the chapters but also summarises the content to 
some extent and explains the reasons for this specific sequence of chapters. 
 
Naturally, the paper begins with an introduction to the research topic as well as its context. 
In doing so, the key elements, i.e. the European insurance market and hybrid capital, are 
addressed in order to provide a comprehensive overview of the topic and to ease the reader 
into the subject. Furthermore, relevant previous research in this field is discussed and the 
underlying issue is characterised to guide the reader slowly towards the heart of this 
research undertaking, the research question. Followed by the research purpose and the 
theoretical as well as practical contribution, this chapter is concluded by explaining the 
boundaries that are induced by the authors itself. Hence and given this broad understanding 
of the research topic, the reader is enabled to follow the research process properly. 
 
The subsequent three chapters deal with the theoretical as well as practical methodology 
and the underlying theoretical framework. At first, general thoughts regarding the 
prevailing methodological principles in finance research are examined and philosophical 
considerations implying relevant ontological and epistemological stances are elaborated. It 
appears to be logical as well as adjuvant to position this discussion before the establishment 
of a solid theoretical framework as it should build upon the researcher’s methodological 
stances to make the right choices concerning relevant theories. As soon as the theoretical 
framework with all its capital structure, performance and hybrid capital theory is created, 
the practical research methods are addressed. In this chapter, the authors present and 
explain their toolkit which is necessary to carry out the study. Basically, the decisions 
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regarding the how to conduct the study are driven by the methodological stances of the 
authors in order to achieve credible results that contribute to knowledge. This chapter is 
concluded by the formulation of the hypotheses which are derived from the theoretical 
framework to lead over to the empirical part which aims for providing final answers. For 
those reasons, the practical research methods are necessarily placed after the theoretical 
parts.  
 
After those essential chapters, it is dealt with the empirical part of the study. Here, the 
statistical results are presented, analysed and discussed in detail. The aim is provide 
statistical proof that allows the authors to draw credible conclusions in order to answer the 
hypotheses and finally the research question. This analytical or empirical body of this study 
in finalised by a conclusive chapter which summarises the outcomes of this study and 
provides concluding facts. 
 
This paper is completed with a final assessment and recommendations for further research. 
The final assessment includes the evaluation of the overall quality of this research 
undertaking and its results by addressing several criteria such as reliability. Furthermore, 
ethical considerations are reviewed in order to erase any ethical doubts. Hence, this chapter 
aims for supporting the reader in evaluating the overall credibility of this study.    
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2. Research Methodology 
 
“Research is a process of intellectual discovery, which has the potential to transform our 
knowledge and understanding of the world around us.” (Ryan et al., 2002, p. 7). 
 
Knowledge and understanding, as the ultimate outcome of the research carried out, is 
addressing the questions of its development as well as its nature which have to be properly 
illuminated and incorporated. Only an appropriate and clear view is establishing the 
fundament for acceptable as well as viable knowledge in order to understand the world 
around us. This crucial issue relates to the philosophy underlying the research undertaking. 
The philosophical stances determine the way we view the world and provide guidance to 
the manner the research process needs to be designed and finally conducted. Therefore, this 
chapter deals with the methodological considerations, also concerning the research design, 
in order to build a framework which allows for admissible outcomes.    
 
2.1 Production of Knowledge & Research in Finance 
 
The perception of knowledge and its creation is continuously changing and is therefore 
determined and pursued differently. When it comes to research, however, a rather new 
concept becomes more and more dominant for producing new knowledge. Here, the book 
The New Production of Knowledge, written by Gibbons et al. (1994), is most prominent 
and functions as an underlying. It is better known as the Gibbons-Nowotny notion of Mode 
2 knowledge production. In regards to Gibbons et al. (1994, pp. 3-8) and according to 
Bryman & Bell (2011, p. 6), Mode 2 takes up a different stance than the Mode 1 concept 
which determines the traditional method of academic based research in order to produce 
fresh theoretical knowledge. Therefore, it is used in an academic context, usually within 
natural sciences. It is focusing on producing knowledge and contributing solely to a single 
research field and does not necessarily result in practicable applications, which 
consequently leads to a general differentiation between the creation of theoretical and 
practical knowledge. This is driven by the autonomy of scientists and their host institutions 
which are mainly old-established universities and is reviewed and controlled by traditional 
discipline-based peer review systems. The knowledge is produced mainly for academics 
and their institutions. 
 
Mode 2 knowledge is determined by reflexivity and impacts on as well as contributes to 
practical issues within interdisciplinary fields. Limoges (1996, pp. 14-15) stated about the 
Mode 2 knowledge production that “We now speak of ‘context-driven’ research, meaning 
‘research carried out in a context of application, arising from the very work of problem 
solving and not governed by the paradigms of traditional disciplines of knowledge.” 
Further, in regards to Gibbons et al. (1994, pp. 3-8), due to its transdisciplinary nature, 
Mode 2 knowledge is producing results for a broad range of disciplinary fields and not only 
for one specific research field. In contrast to Mode 1 the process is not a purely objective 
investigation, but rather a dialogic process between the researcher and the research subjects 
and therefore, offers the opportunity to incorporate multiple views of different research 
fields. As a result, the produced knowledge is highly reflexive, socially accountable and 
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controlled by modified review systems with regards to economic, political, social or 
cultural criteria. 
 
Referring to Bryman & Bell (2011, p. 6), in comparison to Mode 1, Mode 2 knowledge is 
very heterogeneous since it is generated from multiple institutions communicating with and 
supporting each other. These are, amongst others, research centres and agencies from the 
government and the industry or common consultancies. Consequently, the produced 
knowledge is applicable to a broader audience including not only academics but also 
practitioners as well as policy makers. 
 
With respect to knowledge creation within the field of social sciences, especially in the 
field of business administration, the Mode 2 concept is more favourable than Mode 1 
(Bryman & Bell, 2011, p. 7). However, “Mode 2 is pluralist rather than elitist.” 
(Tranfield & Starkey, 1998, p. 352). This means that Mode 2 is not supposed to replace but 
rather to coexist next to it (Gibbons et al., 1994, p. 16). Acknowledging that these modes 
are complementary and supporting each other, the criteria that are best contributing to this 
study are implemented for the knowledge production. 
 
This is reflecting the purpose of this paper as it is contributing to academics by providing a 
solid basis for further research in the field of hybrid capital in the environment of the 
insurance industry. The unique empirical results function as a starting point for theoretical 
but also subsequent empirical research and the researchers’ awareness of the importance 
and demand of further studies of this research field may be awakened. Further, 
practitioners, in this case the insurance companies, benefit from an improved assessment of 
the impact of hybrid capital on their performance, leading to more efficient capital 
endowments and increased competitiveness. In addition, the contribution of knowledge to 
policy makers is given by the fact that the study is carried out in the context of a regulatory 
framework, namely Solvency II. Consequently, Mode 1 is to be seen as supplementary to 
Mode 2 which is the underlying research and knowledge production concept. The study is 
conducted with the aim of making the research within business administration, to be more 
specific in finance, more comprehensive by filling the existent research gap. In this 
connection, the complementary effect of Mode 1 is preserving and also facilitating the 
objectivity in this undertaking.  
 
In finance research, this approach is, in terms of the perception and production of 
knowledge, in line with the methodology of previous research studies. The paper follows 
the dominant methodological assumptions, views and approaches of how research should 
be conducted within the area of finance. According to Ryan et al. (2002, pp. 8-9), the 
common way is to undertake research by incorporating an objective point of view. Thus, 
the research is seen as a construction of precise and economical theories validated through 
specific tests using large unbiased samples. Objective research is characterised by critical 
evaluation and reproducibility. This kind of research shapes the position of a positivist 
which has become prevalent in finance research.  
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2.2 Research Philosophy & Paradigm 
 
During the process of developing the philosophical stances the researcher is confronted 
with fundamental questions concerning two dimensions: ontology and epistemology. 
Researchers need to be clear on their assumptions, objectives, attitudes and values in order 
to choose a comprehensible perspective serving the research question as well as purpose in 
the most adequate manner. The research paradigm unites these two dimensions and 
illustrates the researcher’s way in approaching the issue to be solved. As such, the research 
paradigm may be described as a function of the researcher’s philosophical underpinnings.  
 
2.2.1 Ontological Considerations 
 
An understanding of the nature of the reality around us is essential in order to achieve 
“clarity and directionality” (Lawson, 2004, p. 4). The over-arching philosophical 
consideration dealing with this concern is referred to as ontology. According to 
Ryan et al. (2002, p. 13), ontology is examining existence with regards to the question of 
what objects perceive as reality and how it is constructed. In other words, the complex 
concept of reality is to be investigated in terms of its roots to be able to determine whether 
the theories or statements about the environment we are living in are true or false. There are 
two dominating classifications providing opposing angles on how to discern reality, 
subjectivism and objectivism. Either social phenomena are created by the social actors 
itself through perceptions in their mind or they exist independently and therefore external to 
social actors (Bryman & Bell, 2011, p. 20). 
 
Following the explanation of Burrell & Morgan (2005, p. 3), realism as the objectivistic 
ontological approach is resulting in the analysis of regularities and relationships between 
social phenomena rather than seeking for an understanding of the reality by focusing on 
subjective experience. Realism claims that evidence underlying the analysis is existent 
independently of the researcher and these subjective interpretations by social actors do not 
take place. Thus, in contrast to nominalism, reflecting the subjective point of view, the 
understandings and explanations of how individuals interpret or create social phenomena 
are not of concern.  
 
In order to answer the research question properly, this study is demanding an objectivistic 
view. The empirical evidence, i.e. the data to be analysed, exists independently as the data 
is not solely recorded for the purpose of this paper and furthermore, is not subject to any 
subjective modifications and interpretations. The data is obtained from publications of the 
objects to be observed and is not generated by any data collection methods which may 
induce subjective features. Basically, the existence of the empirical evidence does not 
depend on this study and is collected in an objective manner which contradicts the notion of 
nominalism. Nominalists argue that the world is not structured at all so that names and 
descriptions given to social phenomena are artificial and are thus, only tools used to 
simplify the procedure of explaining what reality is and consists of 
(Burrell & Morgan, 2005, p. 4).  
 
To follow up, an objective angle allows us to discover the relationship between the degree 
of hybrid capital endowment and performance without asking for why and how these social 
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phenomena are created and how possible interactions look like. To be able to determine this 
relationship, the social phenomena, represented by the investigated organisations, need to 
be seen as autonomous entities following logical processes and standards to achieve its 
goals. Those embody a social order and as such exercise control over its individuals in 
order to keep their actions in line with the requirements and rules induced by the 
organisation (Bryman & Bell, 2011, p. 21). External forces created by social actors do not 
impact the existence and purpose of these organisations as their role is to follow the 
organisational structures and procedures and contribute to the achievement of its set goals. 
Subjectivism implies exactly the opposite, meaning that social actors constantly influence 
the appearance of social phenomena, which is inappropriate and not present in this study.    
 
Without any doubt, objectivism is the ontological approach to be applied here. The 
regulatory context in which the relevance of the research question arose may provoke the 
need for a detailed investigation of the situation surrounding this study in order to provide a 
better understanding of the reality (Remenyi et al., 1998, p. 35). Nevertheless, this is rather 
considered as an issue for further research based on this empirical and purely objective 
study as well as its outcomes.   
 
2.2.2 Epistemological Considerations 
 
Once the nature of reality is explored in order to view the world from an appropriate and 
adequate angle, the grounds of knowledge, as elaborated by Burrell & Morgan (2005, p. 1), 
have a strong impact on what constitutes acceptable knowledge and theories in research. In 
this context, several issues such as obtainable forms of knowledge, the way it is 
communicated among human beings as well as the distinction of true or false are addressed. 
 
According to Ryan et al. (2002, p. 11), already Plato defined knowledge as a justified true 
belief, implying three fundamental issues: the justification problem, the basis of truth and 
the nature of belief. As elaborated in the work of Audi (2003, p. 6), there are numerous 
origins of our beliefs. However, Ryan et al. (2002, p. 11) claim that those can be narrowed 
down into two elementary and distinct sources: rational belief and perceptual belief. While 
the former means that belief is rooted in us as the investigating subject, the latter is 
asserting that belief is grounded in the object to be investigated. Socrates and Plato were 
rationalists and believed that in order to generate justified true knowledge looking beyond 
ourselves is not of need and for that reason, knowledge is known a priori and attainable 
simply by reasoning. Based on Socrates’ conviction that knowledge is inherent, Plato 
developed the idea of ideal forms being able to typify the nature of things (Ryan et al., 
2002, p. 11). Opposing to the rational attitude of Socrates and Plato, Aristotle rejected the 
existence of ideal forms and claimed that knowledge is created by constant observation and 
categorising of social phenomena which is later referred to as empiricism (Ryan et al., 
2002, p. 12). Consequently, depending on the epistemological stance chosen, knowledge is 
characterised as a construct or concept which can either be acquired or which needs to be 
experienced and confirmed with our senses (Burrell & Morgan, 2005, p. 2). The latter one 
stands for empiricism.  
 
As mentioned above, finance research is dominated by positivism which emanated from 
empiricism. Burrell & Morgan (2005, p. 5) explain that the core idea of applying positivism 
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in social science is to study the social world in the same way as natural scientists conduct 
research. The aim is to search for and observe regularities as well as to detect relationships 
between occurrences in order to explain the state of our environment. The development and 
acquisition of knowledge is seen as permanent process of enlarging the existent knowledge 
while, at the same time, false elements and hypotheses are eliminated. Further, there are 
several principles underlying the positivistic view. These considerations are highlighted by 
Bryman & Bell (2011, pp. 15-16) including the necessity of a value-free research as well as 
the way empirical evidence is approached, namely in an inductive or deductive manner.  
 
This paper aims to answer its research question, which is the existence of a relationship 
between the use of hybrid capital and performance, in an objective manner. In doing so, 
hypotheses are formulated on the basis of existing theory or what is already known 
respectively, which will be tested by evaluating empirical data so that a deductive approach 
is applied. This, according to Ryan et al. (2002, p. 147), is the predominant approach in 
finance and accounting research. In contrast, the aim of an inductive approach is to come 
up with new theories by searching for patterns in underlying datasets 
(Bryman & Bell, 2011, p. 13). The core of the study is to determine if a relationship exists 
and is not seeking for why it occurs and neither how it interacts with other social 
phenomena. Causalities, trying to justify and explain why this relationship might exist, are 
not subject of this investigation. A potential connection between hybrid capital and 
performance is assumed to exist up-front in order to confirm or disprove this assumption. 
Taken the perspective of a realist into account, this epistemological stance is assessed as 
being not suitable for this study. Realists argue that the knowledge creation and learning 
process affects the researcher’s mind and objective stance which induces subjective 
elements (Fisher, 2010, p. 261). In addition, utilising the approach of interpretivism is 
inappropriate as the involvement of own judgement is not leading to an objective 
assessment of the empirical evidence (Bryman & Bell, 2011, p. 16). Accordingly, a clear 
conclusion whether or not the relationship to be determined is present, without 
encompassing any potential reasons for its (non-)existence, cannot be drawn. The 
regulatory context of this study may be seen as an explanatory element having an impact on 
the social phenomenon to be examined. However, it does not change the positivistic stance 
applied here since the regulatory connection does not directly affect the relationship 
between hybrid capital and performance. It is rather a cause for the existence and utilisation 
of the one variable, i.e. hybrid capital which then establishes a potential relationship to 
another variable, here performance.  
 
2.2.3 Research Paradigm 
 
Burrell & Morgan (2005, pp. 21-22) define two dimensions which generate four conceptual 
research paradigms incorporating different philosophical stances. While the first dimension 
is described as the subjective-objective dimension, the second one is denoted as the 
regulation-radical change dimension. Subjectivism and objectivism have been elaborated 
in the context of the ontological considerations and are clearly understandable. Regulation 
and radical change address the judgement and perspective regarding social phenomena. 
Basically, in case the regulation dimension is adopted, judgements are to be avoided within 
the process of describing social phenomena in a rational way. In contrast, choosing the 
position of radical change implies that critical judgements to achieve changes represent the 
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purpose of research which may induce subjective elements 
(Burrell & Morgan, 2005, p. 26). 
 
The ontological and epistemological considerations underlying this study as well as the 
overall methodological framework lead to the position of a functionalist, which reflects the 
objective research character (objective dimension) without any judgements concerning the 
social phenomenon to be observed (regulation dimension). The functionalist is the 
dominating research paradigm with regard to studies of organisational reality which 
strengthens this positioning (Burrell & Morgan, 2005, p. 25).  
 
The following figure is illustrating and summarising the ontological and epistemological 
choices made as well as its implications.	  

 

	  
 

Figure 2. Overview of the philosophical stances. 
 

2.3 The “Value-free” Conception 
 
According to Bryman & Bell (2011, p. 29), the value perception of the researcher is the 
decisive factor for producing reliable and credible results which can be achieved only by 
exhibiting a value-free mindset and by conducting an unbiased research. The researcher has 
to obtain these in spite of her previous knowledge and professional background. A clear 
research design and a well-grounded philosophical and methodological point of view 
contribute to the limitation of such a bias. Despite the authors’ financial educational 
background and in addition, the high interest in topics related to the field of corporate 
finance, which is the reason for choosing exactly this research field, the study is carried out 
without any judgements of theories and datasets underlying this research. Naturally, 
preferences for and opinions about certain theories and hypotheses are existent but those do 
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not affect the way of approaching the research gap and the overall research process. The 
financial knowledge imparted by the studies at university level enables the authors to 
understand financial theories and to assess their relevance in the context of this study. 
Without this knowledge, it is more likely that a specific judgement about a theory is made 
or a certain point of view is adopted. This may simply happen due to the failure of 
perceiving interrelations between theories or evaluating in particular opposing ones. Thus, 
all relevant perspectives and arguments as an outcome of previous research have to be 
illuminated and incorporated in order to draw credible conclusions and to build a solid 
theoretical framework. In addition, the data collection as well as analysis requires sufficient 
know-how. It is essential to determine which financial data is of need to conduct the study 
properly and even more important, to interpret this data accurately. There is an immense 
amount of data available and it demands the author’s ability to select and appraise the 
expedient data the study needs to be based upon. Hence, the financial background of the 
authors is not to be seen as a disruptive factor with regard to the value-free approach, it 
rather reinforces the quality of this approach. Furthermore, subjective judgements 
concerning the investigated social phenomenon and the empirical evidence are fully 
avoided. By applying the dominating philosophical approaches in finance, the value-free 
character of this paper is further facilitated leading to credible and reliable results. Thus, 
this study is conducted in all conscience regarding both the avoidance of any pre-
conceptions and having a value-free mindset as well as having no preference of a specific 
research outcome which could alter the authors’ conception. 
 
2.4 Research Method & Purpose  
 
Deciding on an appropriate research method is a decisive element in order to serve the 
purpose of the conducted research and to provide a reliable and credible answer to the 
research question. Huff (2009, p. 181) distinguishes between two major research methods 
which follow either a quantitative or qualitative approach. The objectives and implications 
differ broadly and depend on the underlying approaches such as the philosophical stances 
and attitudes adopted by the researcher (Barnham, 2012, p. 736; Jean Lee, 1992, p. 87). 
According to Ahrens & Chapman (2006, p. 822), a qualitative research method often 
follows a more subjective ontological and interpretive epistemological point of view, while 
an objective positivist rather prefers the quantitative method. Furthermore, qualitative 
research usually investigates smaller sample sizes as details are of importance and are seen 
as necessary for understanding the social phenomenon (Hyde, 2000, p. 84). In a paper of 
Abusabha & Woelfel (2003, p. 566), the contradictory stances of researchers favouring 
either the quantitative or qualitative method are illustrated. On both sides it is claimed that 
the results are distorted. Quantitative researchers argue that this is caused by the lack of 
distance between the research object and the researcher while qualitative researchers insist 
on the opposite, i.e. the absence of a close connection leads to distorted results.  
 
Given the objective and positivistic philosophical view this study builds upon, a 
quantitative research method appears to be most suitable. This choice is further fortified by 
the sample size as the largest possible one is aspired, considering induced restrictions and 
limitations, rather than narrowing it down in order to account for every detail. In addition, 
the deductive approach, which is rooted in the epistemological considerations underlying 



21	  
	  

this study, strengthens the decision for a quantitative method as qualitative research is 
typically striving for non-numerical data which implies an inductive origin as well as an 
interpretive character (Bryman & Bell, 2011, pp. 26-27). Here, standardised, numerical data 
is required in order to answer the research question properly. As                                     
David & Sutton (2004, p. 81) point out in their work, researchers favouring an inductive 
approach rather select the qualitative method. They tend to work with qualitative, non-
standardised data in combination with various collection methods to view the phenomena 
from different angles. 
 
Referring to Kent (2007, p. 17), research objectives determine the purpose of the research, 
i.e. whether the researcher aims for explaining, describing or exploring social reality. In this 
study, the research question is formulated in a way to enable the authors to investigate if a 
relationship between two variables exists. Therefore, the goal is not to detect and explain 
any interactions with other social phenomena and neither to examine their roots. In doing 
so, this study only tests a relationship which is assumed to exist up-front by providing 
empirical evidence for its (non-)existence. In other words, this study seeks to explain the 
relationship between defined variables and is, therefore, of explanatory nature 
(Singh, 2006, p. 7). Robson (2002, p. 59) argues, exploratory research primarily appears 
within inductive and qualitative studies since gaining new insights and trying to understand 
what is happening are of concern, while descriptive research often establishes the basis for 
exploratory and explanatory studies through its intention to create a clear and accurate 
picture of the surrounding social reality. Consequently, an exploratory or descriptive 
approach is not suitable in this context which is also in line with the quantitative research 
method. 
 
2.5 Research Design 
 
The research design turns the research question into a research project 
(Robson, 2002, p. 79). Based on the research question, purpose, objectives as well as the 
researcher’s limitations, the design comprises the research strategy, choice and time 
horizon. An appropriate research design enables the researcher to obtain adequate data 
which, finally, leads to credible results.  
 
2.5.1 Research Strategy 
 
Oftentimes and by referring to Bryman (2008, p. 62), the research strategy follows from the 
underlying research purpose and the chosen approaches. However, this is not necessarily 
the case as the choice of strategy can also rely on its ability to answer the research question 
in the best possible way. Further, the strategy needs to be in line with the researcher’s 
resources and capabilities. The possibility of combining strategies in order to obtain a more 
comprehensive dataset exits additionally. Common research strategies are, amongst others, 
the experiment, survey, case study or archival research.  
 
Within the field of natural sciences, by following an explanatory or exploratory purpose the 
traditional and most applied strategy is the experiment as it allows for the generation of 
answers to how and why questions. Nevertheless, it is infrequently used in business and 
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management research since the setting of the experiments may cause issues regarding the 
external validity and the results are then hardly linked to the real world setting of 
organisations or companies (Bryman & Bell, 2011, p. 45). 
 
More common ways to collect data in the field of business and management are the survey, 
the case study or the archival research. The survey is popular for a deductive approach in 
combination with an exploratory or descriptive purpose and allows for the quantification of 
data from sizeable populations. Thus, it provides answers for questions about what and how 
(Bryman & Bell, 2011, p. 59). The strategy of a case study is defined as “a strategy for 
doing research which involves an empirical investigation of a particular contemporary 
phenomenon within its real life context using multiple sources of evidence” 
(Robson, 2002, p. 178). The strategy is used in combination with an explanatory or 
exploratory research purpose and is giving answers to the questions why, what and how 
(Yin, 2003, pp. 2-3).  
 
The archival research is linkable to all three research purposes. It is extracting and 
analysing evidence from historical datasets, gathered from administrative records or 
documents (Easterby-Smith et al., 2012, p. 50). With regards to the nature of the research 
question of this quantitative study and considering the chosen deductive approach with an 
explanatory purpose, the archival strategy is the most suitable one in order to provide 
reliable, credible and valid empirical results. 
 
2.5.2 Research Choice & Time Horizon 
 
The research choice describes the possibility of choosing a combination of multiple 
research methods consisting of quantitative and qualitative approaches. If a research is 
undertaking only one data collection method, it is following the mono method. In doing so, 
the research makes use of a quantitative data collection technique such as the archival 
research resulting in a quantitative data analysis. Accordingly, the usage of more than one 
method is called multiple method. The advantage of this method is in allowing the 
researcher to utilise triangulation which is the application of multiple data sources in order 
to verify and confirm the findings. 
 
In this study, the mono method is chosen due to the nature of the research question and the 
methodological stance. The research question, focusing on the relationship on two 
variables, needs to be properly answered solely with a quantitative research method. 
Qualitative methods delivering non-numerical data do not contribute to answering the 
research question and are consequently excluded. Nonetheless, future studies building on 
the findings of this paper may consider qualitative elements in order to connect the results 
more closely to the (regulatory) context the study takes place in. 
 
The time horizon of this study is both longitudinal and cross-sectional. Longitudinal is 
typical for a study which observes variables over a given period of time, here the years 
from 2009 to 2014. This study is, however, also cross-sectional as it is focusing on the 
relationship between two variables, namely firm performance and the degree of hybrid 
capital endowment, at the same period of time for different insurance companies.  
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2.6 Conceptual Summary 
 
Figure 3 provides a summary of the methodological choices made, starting from the 
followed philosophical principles.  
 

	  
 

Figure 3. Overview of the methodological framework. 
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3. Theoretical Framework 
 
“No research takes place in a vacuum, and so there exists relevant literature.” 
(Cargan, 2008, p. 19).  
 
This chapter deals with the relevant literature and research that has been conducted by 
previous researchers in order to create a solid theoretical fundament the analytical part can 
build upon. The aim is to demonstrate an in-depth understanding of the theories 
surrounding the research question and ultimately, to establish a coherent basis that allows 
for deriving testable hypotheses8 which provide guidance for the problem solving process. 
In doing so, the following three major areas of theory are covered: capital structure, 
performance and hybrid capital. It begins with the fundamental capital structure theories, 
which, subsequently, are linked to performance theory, as the very starting point. In this 
context, further determinants of capital structure as well as performance are demonstrated. 
This is followed by theory concerning hybrid capital in general and in addition, with 
respect to Solvency II. Hybrid capital can be viewed as a component of capital structure 
considerations and therefore, it appears to be logical to place this part after the basic 
elaboration of capital structure theories. Finally, the financial measures that are used for the 
analyses are presented and explained. 
 
3.1 Capital Structure & Performance 
 
As discussed within the scope of the theoretical point of departure, capital structure 
decisions regarding the composition of debt, equity and hybrids have an impact on the 
value and performance of enterprises. Amongst others, dependent on the industry, country 
and their strategy, enterprises can reach an optimum level of leverage in order to increase 
their enterprise value. Due to the purpose of this study, i.e. to answer the question whether 
the degree of hybrid capital endowment is affecting the performance of insurance 
companies, underlying theories of how the capital structure affects different elements of an 
enterprise’s existence and performance need to be specified and elaborated. 
 
3.1.1 Fundamentals of Modigliani & Miller 
 
With regards to capital structure and the cost of capital, Modigliani & Miller (M&M) 
formulated two propositions. Each of these propositions is formulated for two cases, with 
the consideration of corporate taxes and without. The propositions are written on the 
assumption of a perfect capital market implying the absence of asymmetric information, 
transaction costs and direct or indirect bankruptcy costs, also referred to as financial 
distress costs.  
 
Proposition I without corporate taxes argues that “the market value of any firm is 
independent of its capital structure...” (Modigliani & Miller, 1958, p. 268). M&M come to 
this conclusion by giving an example of a private investor, who is about to invest in either 
an unlevered or a levered enterprise. The levered enterprise is financed by debt and equity, 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 The authors’ hypotheses are presented in chapter 4.8. 
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whereas the unlevered enterprise incorporates solely equity and therefore no debt. Despite 
their capital structure, both enterprises are completely alike. M&M state that if the investor 
can borrow money to the same rate as the enterprise does, she receives the same payoff 
whether she buys shares from the levered enterprise or if she buys shares from the 
unlevered one and borrows the needed funds on her personal account. The amount of the 
initial investment is the same in both scenarios. As a conclusion, the enterprise generates no 
beneficial advantage to the investor by levering its finances. In other words, for the 
stockholder the value of an enterprise is always the same regardless its capital structure 
since she can replicate the effects of corporate leverage on her own, called homemade 
leverage (Ross et al., 2011, pp. 436-437). Proposition I without taxes can be summarised by 
the following equation, where VU equals the value of an unlevered and VL the value of a 
levered enterprise: 
 

VL  =  VU (I) 
 
In comparison, if corporate taxes are included, proposition I states that the overall value of 
an enterprise is indeed influenced by leverage in reality. Deploying debt positively relates 
to the value of an enterprise due to the incorporated tax shield, consequently creating an 
advantage for the owners of the enterprise. This tax shield is based on the fact that interest 
payments on debt are deductible from earnings resulting in a reduced tax burden for the 
enterprise. Interest payments on equity, i.e. dividends, are, however, not tax deductible. As 
a result, the usage of debt is beneficial as a higher amount of money can be paid out to the 
owners (Modigliani & Miller, 1963, p. 434; Penman, 2010, p. 303). To conclude, M&M’s 
proposition I with taxes can be illustrated with equation (II). Here, VU equals the value of 
an unlevered enterprise, VL the value of a levered enterprise and TCD9 the tax shield 
consisting of TC as the enterprise’s marginal tax rate and D as the value of debt. 
 

VL  =  VU  + TCD (II) 
 
Proposition II without corporate taxes stipulates a linear increase in the cost of equity with 
the increase of an enterprise’s debt employment (Modigliani & Miller, 1958, p. 271). As 
the employment of debt increases the risk in shareholder’s equity, an additional risk 
premium is demanded by the shareholders. Basically, a major benefit of leverage is seen in 
the lower cost of debt compared to equity. However, M&M argue that the average cost of 
capital remains on the same level in case more equity is substituted by debt due to the 
additional risk premium charged.  This is demonstrated by M&M with the help of the 
weighted average cost of capital (WACC) formula implicating that the benefit of lower 
debt costs is offset by the increase in risk resulting in increased cost of equity 
(Brealey et al., 2011, pp. 452-453). According to them, the WACC is independent of a 
firm’s capital structure (Modigliani & Miller, 1958, p. 268-269) and reads as follows: 
 

RWACC  = 
E
D+E  * RE  + 

D
D+E  * RD (III) 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9 For an enterprise with perpetual debt. 
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The equation shows that an enterprise’s weighted average cost of capital is a weighted 
average of its cost of equity and debt. The weight applied to equity and debt is the 
proportion of equity and debt, respectively, within the capital structure 
(Ross et al., 2011, p. 438). 
 
Assuming no taxes, M&M assert that RWACC is constant regardless of the enterprise’s 
capital structure. Hence, R0 must equal RWACC. This is described by equation (IV) which is 
derived from the rearrangement of the WACC formula. Here, R0 equals the cost of capital 
for an all-equity enterprise, RE the required rate of return on equity, D/E the debt-to-equity 
ratio and RD the cost of debt. 
 

RE  = R0 + 
D
E (R0  -  RD) 

  (IV) 

 
It implies that the required return on equity, RE, is a linear function of the firm’s debt-to-
equity ratio. “If R0 exceeds the debt rate, RD, then the cost of equity rises with increases in 
the debt-equity ratio, D/E. Normally, R0 should exceed RD. That is, because even unlevered 
equity is risky, it should have an expected return greater than that of riskless debt. […] As 
the firm raises the debt-equity ratio, each dollar of equity is levered with additional debt. 
This raises the risk of equity and therefore the required return, RE, on the equity. It also 
shows that RWACC is unaffected by leverage.” (Ross et al., 2011, p. 439). 
 
Figure 4 depicts the effect of leverage on the cost of equity without corporate taxes: 
 

	  
 

Figure 4. Proposition II on the cost of capital without corporate taxes. 
Source: Adaption from Ross et al. (2011, p. 439). 

 
If corporate taxes are acknowledged, proposition II incorporates the existent tax shield 
leading to a change of the WACC. Therefore, changes in the debt-equity ratio affect the 
WACC which is represented by the following equation. It is generated by adding the tax 
shield (1  -  tc) to the above-stated equation (IV):  
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RE = R0 + 
D
E R0 - RD  * (1  - tc) (V) 

 
Given that corporate taxes are included, the same rules as in the non-tax rate situation 
apply. Caused by leverage, RE increases whenever R0 exceeds RD. As mentioned above, R0 
should always exceed RD because of the incorporated risk. Thus, the more risky equity 
should have a higher expected return (Ross et al., 2011, p. 448). The following figure 
illustrates the conclusion that the cost of equity rises with leverage due to the rising risk in 
equity, which finally results in a decline of RWACC. 

	  

Figure 5. Proposition II on the cost of capital with corporate taxes. 
Source: Adaption from Ross et al. (2011, p. 448). 

 
The overall conclusions of M&M’s propositions can be summarised as follows: 
 

M&M Proposition With Taxes Without Taxes 

I 

Since corporations can 
deduct interest payments but 

not dividend payments, 
corporate leverage lowers 

tax payments. 

Through homemade 
leverage, individuals can 

either replicate or undo the 
effects of corporate leverage. 

II The cost of equity rises with leverage because the risk to 
equity rises with leverage. 

 
Table 3. Summary of M&M’s propositions. 

Source: Based on Ross et al. (2011, pp. 444, 451). 
 

Under the assumptions of a perfect capital market M&M show that the overall value of an 
enterprise and its cost of capital are dependent on its capital structure. As a consequence, it 
is beneficial for enterprises to deploy debt in order to decrease their weighted average cost 
of capital based on the tax-deductibility of interest payments on debt creating a so-called 
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tax shield. The awareness of those benefits enables enterprises to improve their financial 
performance and consequently their enterprise value. As a conclusion, debt has a positive 
impact on enterprises’ performance or value, respectively. This result is of importance for 
this study as hybrid instruments incorporate features of debt and therefore, there might be a 
similar effect on the enterprise’s financial performance.  
 
Even though M&M’s propositions hold for theory, they do not reflect reality. The 
propositions are based upon a perfect capital market and disregard, amongst others, direct 
bankruptcy or financial distress costs. Assuming that an enterprise’s value rises with 
increasing leverage due to the tax shield, enterprises would have to deploy a maximum of 
debt. The trade-off theory provides disprove by pinpointing that financial distress costs 
reduce the value of a levered enterprise and create a trade-off between the tax benefits of 
debt and the resulting financial distress costs. 
 
3.1.2 The Trade-off Theory 
 
The classic trade-off theory can be traced back to Kraus & Litzenberger (1973) who, as 
above-mentioned, implicate that there is an optimal capital structure for an enterprise in 
order to improve its financial performance and maximise its value. This optimal capital 
structure is composed of a certain amount of debt and equity. On the one hand debt is 
beneficial through lower costs and the creation of a tax shield but on the other hand it is 
responsible for an increase in risk. This risk is related to payment defaults and is therefore 
inducing financial distress and direct bankruptcy costs. In respect thereof, a trade-off 
between those costs and the tax benefits of debt occurs. Weighing these factors against each 
other, an optimal capital structure can be achieved at the point when the present value of 
the tax shield is just offset by the present value of the financial distress costs 
(Myers, 1984, pp. 579-580). This can be pointed up by adjusting equation (II) which has 
been already introduced by M&M in the context of their proposition I with taxes. Again, 
VU equals the value of an unlevered enterprise, VL the value of a levered enterprise and 
TCD the present value of the tax shield. 
 

VL  =  VU  + TCD  -  (PV of Financial Distress Costs) (VI) 
 
This relationship is visualised by figure 6 under the assumption of a perfect market scenario 
with corporate taxes. 
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Figure 6. The optimal amount of debt and the value of the firm. 

Source: Adaption from Ross et al. (2011, p. 466). 
 
Similar to Ross et al. (2011, p. 465), V is representing the actual value of the enterprise 
incorporating the tax shield as well as the financial distress costs. It starts to rise as soon as 
the enterprise starts deploying debt. The higher the leverage the higher becomes the value 
of the enterprise until it is decreased by financial distress costs. In case the amount of debt 
exceeds the optimal level of debt D*, the costs overweigh the benefits from the tax shield 
and the actual value of the enterprise declines. At the point D* the value of the enterprise is 
maximised as the value of the costs induced by deploying more debt equals the value of the 
tax shield benefits. Exceeding this point leads to a cost increase larger than the tax shield.  
 
This trade-off between the tax shield benefits and the financial distress costs also applies to 
the WACC which is shown in figure 7. First, the WACC starts decreasing as soon as the 
enterprise starts deploying debt due to the tax shield. However, after reaching the optimal 
debt level D* it starts to rise which is caused by the financial distress costs. As a 
consequence, an optimal debt level minimises the WACC (Ross et al., 2011, p. 465). 

	  
Figure 7. The optimal amount of debt and the WACC. 

Source: Adaption from Ross et al. (2011, p. 466). 
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In conclusion, the trade-off theory claims that the overall value of an enterprise is 
dependent on its capital structure. Basically, an optimal level of debt is existent. The 
optimal debt-equity composition is determined by the trade-off between the tax shield and 
the financial distress costs. As a consequence, debt has an impact on the enterprise’s 
financial performance and overall value. This relationship is crucial for this study as it is 
providing an explanation for the positive impact of debt, up to a certain limit, on the 
enterprise’s financial performance and as such, supports the investigation of the effects of 
hybrid capital on performance.  
 
3.1.3 The Signalling Theory & Information Asymmetry  
 
Signalling theory concerns the perception of investors in regards to funding decisions made 
by an enterprise. It is based on the assumption that the management of an enterprise is 
better informed than the outside investors creating an information asymmetry. This is 
rooted in the moral hazard concept and the lemon theory of Akerlof (1970) and was 
formulated by Ross (1977). Choosing a specific funding source, either equity or debt, 
implies a signal which can be linked to the value of an enterprise. In this sense, the issuance 
of debt or equity can be perceived and interpreted differently by outside investors 
potentially resulting in unintentional behaviour and changes in enterprise value. From a 
management perspective, these behavioural consequences have to be considered when 
capital structure choices are made. In regards to Ross et al. (2011, p. 468), as investors have 
less information about an enterprise’s intrinsic as well as future value and prospects, they 
interpret the enterprise’s value according to the information obtained and the intentions 
behind the capital issuance. Therefore, the challenge for the management is to take both the 
positive and negative signals into account which are sent by the raise of a certain form of 
capital. On the one hand, issuing new equity may be perceived by the market as an 
indicator that the enterprise is currently either overvalued or that it might face liquidity 
problems implying weak future prospects. As a result, the share price representing the value 
of an enterprise drops. On the other hand, issuing debt indicates confidence and a strong 
solvency capital position as the management usually chooses debt if it is convinced of the 
enterprise’s positive future outlook and is able to meet the obligations. Moreover, it may 
also signal an anticipation of high future earnings. The management would issue debt since 
the risen earnings could be offset by the increase in interest payments, thereby reducing the 
tax burden. As consequence, the issuance of debt is seen as a positive sign often leading to 
an increase in the stock price.  
 
In conclusion, an enterprise signals information to the market when altering the capital 
structure. Investors perceive a positive signal from an increase in debt and a rather negative 
one from an increase in equity. The former mostly leads to an increase in value while the 
latter to a decrease. This relationship is to be taken into account in this study as it provides 
an explanation for the impact of debt and equity on the enterprise’s financial performance 
and as such, supports the investigation of the effects of equity- as well as debt-like hybrid 
instruments on performance. 
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3.1.4 The Pecking-order Theory 
 
The pecking-order theory is related to the signalling and asymmetric information 
assumption and was first formulated by Myers (1984) who based it on the empirical work 
of Donaldson (1961). Again and according to Ross et al. (2011, pp. 473-474) and 
Myers (1984, pp. 581-582), it is dealing with the choices to be made in terms of the 
financing sources of an enterprise. Besides claiming that internal funds are preferred to 
external ones, the theory presents a hierarchy or ranking, respectively, regarding the order 
available capital sources should be chosen. Moreover, it points out that costs occur not only 
by issuing new securities but also due to asymmetric information. Depending on the capital 
issued, different transaction costs arise and consequently, those capital forms coming along 
with lower costs are ranked highest and should be exhausted before the others with higher 
costs. Since internally generated funds such as retained earnings face the lowest transaction 
costs, they are ranked highest and hence, should be utilised first. Internal funding should be 
followed by raising debt. Debt is superior to equity as it is cheaper due to lower default 
risks in times of financial distress or bankruptcy. Creditors are served senior in a case of 
bankruptcy and therefore, require a lower return on their investment. Debt is also 
advantageous to equity due to the above-mentioned signalling effects. As a consequence, 
equity is the lowest-ranked financing source and is considered only as a last resort when the 
enterprise’s debt capacity is fully exploited. In addition, the pecking-order is stating that the 
safest capital should be issued first. For instance, straight debt is safer than convertible debt 
and is therefore to be exhausted first.  
 
The main principles of the pecking-order theory are empirically proven, amongst others, by 
Lindblom et al. (2011, p. 25). Besides the results mentioned above, their study shows a 
more comprehensive ranking or hierarchy of the different types of securities issued by an 
enterprise for financing purposes. According to the study, internal funding is still to be 
preferred and is followed by debt. In the range of debt instruments long-term bank loans are 
ranked senior and followed by short-term debt securities. Leasing is further preferred over 
equity and can be seen as a substitute to bank loans. However, other types of capital such as 
convertible bonds as hybrids are not preferred to the issuance of pure equity and are even 
ranked below those. It is reasoned that this type of financing is followed by a higher content 
of asymmetric information and higher transaction costs (Lindblom et al., 2011, p. 25). This 
empirical finding stands in contradiction to the pecking-order theory. 
 
In conclusion, the pecking-order theory provides an order regarding the priority of 
financing sources. By following this ranking, the enterprise’s capital endowment is 
structured in a specific way which impacts the overall value of an enterprise. Ultimately 
and in terms of this study, the pecking-order theory gives another reasonable explanation 
why and how capital structure decisions impact the enterprise and its value. Especially the 
empirical findings of Lindblom et al. (2011, p. 25) regarding hybrid capital, which slightly 
dissent from the pecking-order theory, are of importance and need to be taken into account 
as it provides a view on the impact of such instruments on the enterprise’s financial 
performance. 
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3.1.5 Non-traditional Factors Affecting Capital Structure  
 
Besides those classical as well as static theories, recent research aims to broaden the view 
on capital structure decisions by introducing dynamic perspectives from other disciplines 
within business administration such as management. Those approaches are often closely 
related to practice and therefore, seek for explanations which appear to hold in the context 
of highly dynamic economic environments. Popular factors extending the traditional 
theories are the enterprise’s strategy, industry sector, size and the stage within the 
enterprise’s life cycle.  
 
As investigated by O’Brien (2003, p. 415), the strategy chosen by an enterprise is affecting 
the choices regarding the utilisation of debt and equity as a financing source. In particular, 
innovation as a form of competition within a specific industry is highlighted. In doing so, 
innovation is measured by expenses for research and development (R&D) purposes. 
O’Brien (2003, pp. 428-429) concludes that the form of competition with its resulting 
strategy determines the capital source. Enterprises adopting a strategy favouring 
competition through innovation prioritise a low leverage as external debt financing is less 
accessible due to the lack of measurability of R&D with regard to its intrinsic value. This 
intra-industry relationship between strategy and capital structure is consistent with the 
research outcome of studies conducted by Balakrishnan & Fox (1993) and 
La Rocca & La Rocca (2007). Moreover, those studies implicitly connect the industry 
sector with capital structure as the level as well as the form of competition is, to some 
extent, determined by industries and also varies across those.  
 
Further, the enterprise’s size is typically mentioned as a factor impacting capital structure 
choices. Evidence is provided by recent studies such as the examination of the influence of 
specific firm characteristics with regards to small-sized Dutch businesses by 
Degryse et al. (2010). As an outcome, small-sized businesses’ capital structure decisions 
are in line with the pecking-order theory so that internal funding is dominating leading to a 
low leverage. Lindblom et al. (2011, p. 4) support those findings and assert that smaller-
sized enterprises face problems in obtaining cost-efficient debt financing due to the 
information asymmetry between the providers of debt capital and the enterprise itself.    
 
Last, the stage within the enterprise’s life cycle proofed to influence capital structure 
decisions. Particularly young and small enterprises in the stage of growth have been of 
research focus. As claimed by Fluck (2000, pp. 2-3), young businesses are primarily funded 
by equity provided by venture capitalists, business angels or insiders due to their failure of 
generating positive cash-flows. La Rocca et al. (2009, pp. 20-21) emphasise the importance 
of the enterprise’s needs at specific stages and contradicts Fluck’s view by demonstrating 
that in the early stage debt also represents an essential funding source, especially in 
countries with weak private-equity markets. In the maturity stage, enterprises are able to 
utilise internally generated funds so that the employment of debt decreases. Enterprises that 
have further consolidated their business and corporate structures strongly follow the 
pecking-order theory (La Rocca et al., 2009, p. 126). Furthermore, Wu & Au Yeung (2012) 
define different growth types and put those in the context of financing decisions. According 
to them, in case of improved economic market conditions low growth type enterprises 
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favour raising debt whereas high growth type enterprises prefer equity issuances 
(Wu & Au Yeung, 2012, p. 3427). 
 
To conclude, even if the field of capital structure is still dominated by the traditional 
theories, the highly dynamic economic as well business environment nowadays with its 
complex structures demands more flexible approaches towards the analysis of capital 
structure decisions. Thus, those recent research developments which, amongst others, 
incorporate perspectives from other disciplines are the response to this call for rather non-
traditional stances. 
 
3.1.6 The Link between Capital Structure & Performance 
	  
As discussed above, the classic theories come to the agreement that there is a relationship 
between an enterprise’s capital structure and its value as well as financial performance. 
Further, they indicate the existence of an optimal debt-to-equity ratio which enables a 
minimisation of the enterprise’s cost of capital. These relationships are empirically proven 
by numerous studies which, however, are oftentimes contradicting each other in their 
outcome resulting in either a positive or negative relation. 
Skopljak & Luo (2012, pp. 295-296) conducted a study on how different capital structures 
affect the financial performance of Australian banks. They come to the conclusion that 
capital structures with a low leverage ratio lead to increased, whereas high leverage results 
in decreased performance. This outcome is in line with the findings of other studies which 
are carried out, amongst others, by Berger & Bonaccorsi di Patti (2006, pp. 1096-10970), 
Degryse et al. (2010, pp. 443-444), Lindblom et al. (2011, pp. 26-27) and 
O’Brien (2003, pp. 428-429). These studies have not only been concerning the change of an 
enterprise’s value but also the impact on financial performance whenever leverage was 
introduced to an enterprise. However, additional studies, for instance 
Dessi & Robertson (2003, pp. 916-917) or Gleason et al. (2000, p. 190), have been 
conducted with a discrete focus on the connection between an enterprise’s capital structure 
and its financial performance solely. Again, the findings and outcomes of these studies are 
highly dependent on the circumstances under which they were conducted. As a result, 
depending for instance on risk profiles, industry sector or economic states, the studies 
unveiled either a positive or negative relationship (Akhtar et al., 2012, p. 15; 
Hatfield et al., 1994, p. 8; Harris & Reviv, 1991, pp. 342-351; Rehman, 2013, p. 33). 
Because of that, such influencing factors are, to some extent, taken into consideration	  as 
control variables and are discussed in more detail in the following sections. In this context, 
company performance is linked to financial performance. In the literature, performance is 
not defined consistently as researchers tend to use various definitions of performance which 
are custom-tailored to their individual research purposes 
(Langfield-Smith, 1997, pp. 209-210). Nevertheless, performance is categorised in several 
ways (Kihn, 2010, pp. 476-478). Categorising performance into financial and non-financial 
measures is the most common manner (Crabtree & DeBusk, 2008, pp. 8-9). At this 
juncture, financial performance is measured by using traditional accounting KPIs such as 
ROE, ROA, profit margins as well as stock returns (Ittner & Larcker, 1997, p. 299). In 
order to determine the performance of insurance companies, premium income and customer 
claims are taken into account to obtain a clear picture. 
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In summary, the underlying theories itself, such as the pecking-order or trade-off theory, 
incorporate a link between an enterprise’s capital structure and its financial performance. In 
comparison, the pecking-order theory indicates a negative correlation between debt 
employment and profitability (Daskalakis et al., 2003, p. 90; 
Fama & French, 2002, pp. 28-30), whereas the signalling and trade-off theory tend to reveal 
a rather positive relationship (Ross et al., 2011, p. 468; Titman & Wessel, 1988, p. 3; 
Berger & Bonaccorsi di Patti, 2006, pp. 1096-1097). Nonetheless and concerning the trade-
off theory, there is also evidence that leverage is not beneficial for an enterprise’s 
profitability and therefore its financial performance (Myers, 1984, p. 589; 
Fama & French, 2002, pp. 28-30).  
 
3.1.7 Further Determinants of Performance 
 
As elaborated in the previous chapter, there is a close connection between the traditional 
capital structure theories and performance. Beyond those, further influencing factors, such 
as the enterprise’s strategy, industry sector, size and the stage within the enterprise’s life 
cycle, are analysed and backed by previous research studies. The impact of these 
parameters on capital structure decisions can be also transferred to performance effects. 
 
Hansen & Wernerfeldt (1989, p. 399) provided a general classification regarding the nature 
of influencing factors: organisational and environmental. The enterprise’s strategy, size and 
life cycle stage are grouped as organisational components, while the industry sector counts 
as environmental. The environmental class basically includes all sociological, political, 
economic and technological influences induced by external forces. Amongst others, the 
organisational dimension further involves management behaviour, for instance leadership 
skills, decision-making or goal setting. Such behavioural elements can be summarised as 
people factors (Hansen & Wernerfeldt, 1989, p. 403).  
 
The enterprise size as a determinant of performance has been broadly investigated by 
previous research. However, the quantification of size varies across researchers. 
Sankar & Shalit (1977) tested correlations in order to find out whether indicators of 
performance are interchangeable. The correlation was highest between shareholder’s equity 
and assets (Sankar & Shalit, 1977, p. 297). For this reason, shareholder’s equity and assets 
are interchangeable and eligible as size measures. Employment and sales or market value 
are weak substitutes for estimation purposes (Sankar & Shalit, 1977, p. 297). 
Brighi & Venturelli (2014) studied the Italian banking sector with regards to performance 
and several potential determinants. According to them, the size positively impacts the risk-
adjusted profitability and performance, respectively, due to the ability of larger banks to 
exploit economies of scale and to access superior knowledge in risk management as an own 
resource (Brighi & Venturelli, 2014, pp. 1388-1389). This finding is in line with a study by 
Hardwick (1997) about the UK life insurance market. He claimed that the performance of 
large insurance companies is better in comparison to smaller ones because of the operating 
cost efficiencies larger ones are able to achieve (Hardwick, 1997, p. 37). Furthermore, there 
are also studies witnessing a negative relationship between enterprise size and performance. 
Eldridge et al. (2014, p. 803) explained the role of size as an influence on the interrelation 
between innovation and organizational unlearning which finally affects the enterprise’s 
performance. Here, the enterprise size negatively affects this relationship so that larger 
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enterprise sizes do not result in enhanced performance. A study about the ownership-
performance relationship by Li & Simerly (1998, p. 175) also revealed a negative 
correlation which is attributable to agency costs.  
 
The agency costs theory, as a further determinant of performance, is concerned with the 
separation of ownership and management of an enterprise and is traceable back to 
Jensen & Meckling (1976). According to them, agency costs are the costs that occur for 
aligning the interests of the owners and the management, such as monitoring or monetary 
incentives. As Berger & Bonaccorsi di Patti (2006, p. 1069) proved for the banking 
industry, an increase in leverage reduces agency costs which leads to improved 
performance. This is consistent with the outcome of the study by Grossman & Hart (1982).     
 
Another crucial factor to take into account is the enterprise’s attitude towards risk. The 
trade-off between risk and return is essential and needs to be considered when measuring 
performance. Magretta (2002, p. 173) describes it as follows: “Without innovation and risk 
taking, there would be no economic progress.” In other words and on enterprise level, in 
order to evolve business and finally enhance performance, enterprises need to choose and 
take a certain level of risk. There are numerous studies investigating the relationship 
between risk and return as well as the different risk types. Bromiley & Miller (1990, p. 756) 
demonstrated various risk measures and examined the impact of those proxies, for instance 
income stream risk or strategic risk, on performance. The outcome is that the effect on 
performance depends on the risk type and also differs across industries and performance 
levels. Moreover, Gordon et al. (2009) and McShane et al. (2011) focused on new risk 
management approaches, called enterprise risk management (ERM), and its effectiveness 
with regard to firm value and performance, respectively.  
 
Last, the enterprise’s market share is a variable that arises in the discussion about 
performance. According to Buzzell et al. (1975, p. 97), there is a positive relation between 
market share and performance. Thus, the larger the market shares, the better the 
performance.   
 
Besides all the above-mentioned studies on determinants of performance, there has also 
been research undertaken to determine influencing factors on performance with a focus on 
the insurance industry. Adams & Buckle (2003, p. 133) performed an empirical study 
among insurance companies in the Bermuda insurance market with the result that the 
higher the leverage as well as the lower the liquidity, the better is their financial 
performance. In addition, they figured out that there is a positive relationship between 
financial performance and underwriting risk (Adams & Buckle, 2003, p. 142). Referring to 
the paper of Fiegenbaum & Thomas (1990), forming strategic groups as a competitive 
strategy affects performance. This investigation focused on the U.S. insurance market and 
led to the conclusion that differences in performance among strategic groups with different 
structures exist (Fiegenbaum & Thomas, 1990, p. 197). Further, Harris & Katz (1991) 
analysed a very specific potential influencing factor on the enterprise’s performance, the 
information technology investment intensity. Indeed, they provide evidence of a linkage 
between those two variables (Harris & Katz, 1991, p. 263). Hence, even if 
Berger et al. (1997, pp. 543-545) argue that descrying the determinants of financial 
performance of enterprises within the financial services industry is often difficult due to 
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reasons such as the intangible output nature, research has led to credible and useful 
outcomes.         
 
As demonstrated, there are numerous factors that have an impact on performance and as 
many as possible should be taken into account when drawing conclusions from the analysis 
outcomes of this study. In case of non-consideration, those variables might be a potential 
source for deviations from expected results. Nonetheless, within the scope of this study it is 
not feasible to measure and incorporate the influencing strength of all of them so that a 
reasonable selection has to be made. The ones chosen serve as control variables and are 
presented in the corresponding chapter below.   
 
3.2 Hybrid Capital  
 
This chapter aims for a deeper understanding of the structures, functionalities as well as 
objectives related to the issuance of hybrid instruments. Such customised instruments offer 
attractive opportunities depending on their individual characteristics and consequently, are 
applied in different contexts. Furthermore, popular instruments are presented and the link to 
Solvency II is established in order to elucidate the role of hybrid instruments as regulatory 
capital.     
 
3.2.1 Fundamentals of Hybrid Capital 
 
Hybrid instruments, sometimes referred to as mezzanine capital, fill the gap between the 
traditional forms of financing, equity and debt, and therefore, can be described as a 
combination of equity and debt features (Appenzeller, 2009, p. 13). Hybrid instruments are 
located along the equity-debt-continuum and over their life span they may shape equity- or 
debt-like characteristics (Green et al., 2012, p. 1). While equity-like traits are such as profit 
participation, no fixed maturity, voting rights as well as subordination to debt in case of 
liquidation, debt incorporates terms such as interest payments and fixed maturities 
(Briesemeister, 2006, pp. 77-78). In most cases, hybrid instruments exhibit tailor-made 
structures depending on the purpose and objective to be achieved. There is a broad scope of 
design involving the maturity, rights of termination, interest payments with potential 
deferrals, subordination and debt covenants (Piaskowski & Kaczmarczyk, 2008, pp. 6-11). 
Debt covenants contain specific terms the issuer is obliged to and trigger sanctions if those 
are violated (Piaskowski & Kaczmarczyk, 2008, p. 10). The following statement reflects 
the key drivers for the issuance of hybrid instruments:  
 
“Issuers like hybrid securities because they are considered an attractive, cost-efficient 
means of raising non-dilutive capital” (Green et al., 2012, p. 1). 
 
Attractiveness refers to the treatment of hybrid instruments by tax authorities, regulatory 
bodies as well as rating agencies. In other words, hybrids represent a flexible tool in order 
to manage and align rating, regulatory and economic capital requirements 
(Appenzeller, 2009, p. 14). According to Green et al. (2012, p. 1) and 
David & Kulkarni (2012, p. 3), the benefits of hybrid instruments are dependent on the 
design and terms, meaning whether it is more similar to either equity or debt. By aiming 
primarily for tax benefits, a more debt-like structure is favourable as interest payments are 
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tax deductable reducing the overall tax burden. As Hopkins (1996, p. 45) demonstrates, the 
classification of hybrid instruments as debt has a positive effect on the judgement of stock 
prices meaning that the performance in terms of stock returns is enhanced. For regulatory 
and rating purposes equity features dominate as such hybrids may strengthen the capital 
base leading to improved credit ratings and increased solvency ratios. In summary, hybrid 
capital enables the issuer to balance the contradicting goals of regulatory authorities and 
rating agencies on the one hand and shareholders on the other hand (David & Kulkarni, 
2012, p. 3). The former strive for well-capitalised and stable enterprises, while the latter 
seek for steadily increasing returns on their investment. In addition, hybrid instruments 
have played and still play a crucial role in the funding process of expansion projects such as 
acquisitions and leveraged buyouts. In this context, hybrids are used to increase the 
financial leverage of a transaction by substituting equity in case the debt capacity is already 
fully exploited. (Silbernagel & Vaitkunas, 2012, p. 2) However, these processes are not 
subject to this study and therefore, are not further elaborated. 
 
Cost-efficiency is a further central motive for issuing hybrid capital. In order to meet the 
capital requirements induced by regulatory authorities as well as rating agencies in the most 
efficient manner, hybrid instruments are often considered as a capital source due to their 
risk-return profile which lies between the one of equity and debt 
(Silbernagel & Vaitkunas, 2012, p. 2). Cost-efficiency, therefore, is reflected by the cost of 
capital which is to be minimised. Figure 8 illustrates the relationship between the cost of 
capital and the different funding sources. 
 

	  
 

Figure 8. The relationship between the cost of capital and leverage. 
Source: Silbernagel & Vaitkunas (2012, p. 3). 

 
It is shown that equity is the most expensive form of financing leading to a high cost of 
capital in case the opportunity of financial leverage is not exploited. In contrast, debt, here 
called Senior, is the cheapest financing source. Consequently, by increasing the financial 
leverage, i.e. employing hybrid capital and debt as a substitution of equity, the overall cost 
of capital decreases which results in a more cost-efficient capital structure. The lower cost 
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of hybrids and debt is mainly rooted in their seniority to equity when it comes to 
liquidation. To conclude, the utilisation of hybrid instruments represents a way to meet 
strict capital requirements induced by external forces without raising the cost of capital 
excessively. The result is a cost-efficient capital endowment.  
 
Non-dilution can be another driver for the decision to make use of hybrid capital. On the 
contrary to equity, at issuance, hybrid instruments do not affect the ownership structure of 
an enterprise but may comprise limited voting rights (Green et al., 2012, p. 2). Further, the 
feature of being non-dilutive is to be seen as positive with regards to the earnings per share 
which usually decrease after the issuance of equity (David & Kulkarni, 2012, p. 3).   
 
Popular Instruments  
 
While observing the market for hybrid capital, numerous products with varying structures 
are perceivable. Yet, the most common hybrid instruments are silent partnerships, trust 
preferred securities, participation rights, convertible bonds, warrant bonds, subordinated 
liabilities and preference shares (Föcking, 2006, pp. 23-24). Even if those are not clearly 
attributable to pure equity or debt, a classification as primarily equity- or debt-like is 
feasible. 
 
Atypical silent partnerships, participation rights, preference shares, warrant bonds and 
convertible bonds generally count as equity-like instruments. An atypical silent partnership 
incorporates not only the investors’ participation in profits and losses but also the full 
liability or up to their invested capital, respectively (Link, 2002, p. 20). In return, the 
investors obtain information rights and a saying in the enterprise 
(Piaskowski & Kaczmarczyk, 2008, p. 12). With participation rights an investor acquires a 
participation in the profits and losses but any influence within the enterprise is not 
permitted. However, the terms agreed upon, for instance the obligation to participate in 
losses, are often very specific and individual (Werner, 2007, pp. 56-57). Warrant and 
convertible bonds are ordinary bonds which assign the right to the investor to convert the 
bonds into shares of the enterprise within a certain time slot and according to a predefined 
exchange ratio (Canellos & Paul, 2002, p. 29) Preference shares are very similar to 
common shares but do not provide any voting rights and as a compensation for that, the 
investor is entitled to receive higher dividend payments 
(Piaskowski & Kaczmarczyk, 2008, p. 13).    
 
Debt-like instruments are typical silent partnerships, subordinated liabilities and trust 
preferred securities. In comparison to the atypical form, typical silent partnerships do not 
include the right to obtain any power in the enterprise so that there is only a financial 
incentive in profit or loss sharing (Link, 2002, p. 20). Subordinated liabilities are 
subordinated to ordinary bonds and therefore, bear higher risk which is often compensated 
by higher coupon payments or other beneficial terms 
(Piaskowski & Kaczmarczyk, 2008, p. 13). Trust preferred securities are contractually 
similar to preference shares but also contain characteristics of subordinated debt. Basically, 
those are preference shares that are secured by an established entity called trust, 
subordinated to senior debt and often allow for early redemption and interest deferrals 
which are features of subordinated debt (Engel et al., 1999, p. 252).  
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Moreover, contingent convertible bonds, a particular subclass of contingent capital, are 
hybrid instruments that have recently become popular due to their variable character 
regarding debt and equity features (Woodall, 2013). As described by Green et al. (2012, p. 
9), contingent convertible bonds are issued as regular bonds and comprise special terms 
concerning the occurrence of specific events. In case those events occur, the conversion of 
these bonds into equity is triggered. In other words, in economically flourishing times those 
instruments are supposed to provide leverage to enterprises, primary financial institutions, 
while in times of financial distress they are supposed to serve as a capital buffer in order to 
absorb potential losses.  
 
3.2.2 Hybrid Capital under Solvency II 
 
As already discussed in the introduction chapter, the upcoming regulatory changes within 
the EU have a significant impact on capital structure decisions made by insurance 
companies that are obliged to comply with these rules and standards. Those quantitative 
requirements are induced by pillar 1 while the remaining pillars of the three-pillar approach 
are dealing with qualitative requirements as well as transparency or disclosure issues 
(EIOPA, n.d.). The new regulatory framework does not solely aim for enhanced risk-based 
capital requirements by following a full-balance sheet approach, but also for an improved 
quality of the capital buffer to be maintained (Bürer, 2012, p. 2). In this context, EIOPA 
defines a three Tier capital structure reflecting the eligibility of the different capital forms 
to meet the capital requirements, namely the Minimum Capital Requirement (MCR) and 
the Solvency Capital Requirement (SCR). Both measures determine an amount of 
regulatory capital, denoted as own funds by EIOPA, to be hold in order to provide 
sufficient capital in case unexpected events causing losses would occur. However, the 
major difference between them is the probability of the event’s occurrence which is higher 
for the SCR consequently resulting in higher capital requirements. 
(Insurance Regulatory Capital, 2014, p. 2). Figure 9 provides an overview of the capital 
requirement measures, the Tier capital differentiations and their applicability as own funds.  
 

	  
 

Figure 9. Capital eligibility under Solvency II. 
Source: Based on data from EIOPA (2014, p. 348). 
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According to the definitions of EIOPA (2014, pp. 326-348), Tier 1 capital consists mainly 
of equity such as ordinary shares but may also include hybrids fulfilling certain conditions. 
Amongst others, revaluation reserves or hybrids which do not meet the requirements to 
count as Tier 1 capital are considered as Tier 2 capital. Tier 3 capital comprises primarily 
equity or debt instruments as well as hybrids that are not classifiable as Tier 1 or Tier 2 
capital. To conclude, Tier 1 capital constitutes highly subordinated capital so that, from a 
regulatory perspective, it is viewed as the safest capital. Tier 2 and Tier 3 capital are more 
senior meaning that the loss absorbing function is weaker. As illustrated in figure 6, the 
MCR is to be covered by Tier 1 and Tier 2 capital while the former has to amount to a 
minimum of 80 percent. In contrast, to meet the SCR, there is also a Tier 3 capital capacity 
of maximum 15 percent which can be exploited.  
 
Further, the transitional measures by EIOPA state that the amount of hybrids approved and 
therefore, employed as Tier 1 capital, is not allowed to exceed 20 percent of the total Tier 1 
capital (EIOPA, 2014, p. 347). In this connection, hybrid instruments offer the attractive 
opportunity to be utilised as Tier 1 capital if certain requirements such as exhibiting no 
fixed maturity are met (EIOPA, 2014, p. 331). This is often referred to as grandfathering 
(Bürer, 2012, p. 2). Consequently and up to a certain limit, expensive equity can be 
substituted by cheaper hybrids. However, there are several terms and restrictions regarding 
the grandfathering possibility. For instance, hybrids approved as Tier 1 capital can only be 
deployed as such for a period of up to 10 years and in addition, those instruments have to 
be issued prior to January 2016, i.e. when Solvency II is coming into force 
(European Parliament & Council of the European Union, 2014, p. 54).    
 
In summary, Solvency II offers a certain degree of flexibility with regard to the capital 
endowment and requirements. In particular hybrid instruments can be an efficient tool to 
exploit the predefined Tier capital capacities in a cost-efficient way. This, however, highly 
depends on the structure and features those instruments incorporate. 
 
3.3 The Hybrid Capital Ratio 
 
In order to determine the degree of hybrid capital endowment, an appropriate measure 
needs to be defined. An already established ratio suiting the requirements of the research 
question does not exist. As this study is not distinguishing between equity- and debt-like 
hybrid instruments, the entire capital of the insurance company appears to be inevitable as a 
reference value. Even if there are insurance companies which issued only one sort of hybrid 
instruments, for instance debt-like instruments reported as liabilities, for comparison 
reasons the hybrids are always set in reference to the total capital. Otherwise, a lack of 
consistency incurs possibly leading to falsified comparisons and conclusions. Here, the 
total capital comprises only the total equity and financing debt. In doing so, operating 
liabilities are not taken into account as only the financing activities are of interest. In 
addition, off-balance sheet instruments are not considered simply due to the lack of 
information which comes along with this special form of hybrid financing. This, amongst 
others, has been investigated by Maydew (2005). Hence, in taking all hybrids the insurance 
company carries as equity or liabilities on their balance sheet into account, the developed 
ratio is defined as follows: 
 



41	  
	  

Hybrid Capital Ratio = 
Outstanding Hybrid Capital 

Financing Debt + Total Equity  (VII) 

 
3.4 Financial Performance 
 
“Performance is the function of the ability of an organization to gain and manage the 
resources in several different ways to develop competitive advantage.” 
(Iswati & Anshori, 2007, p. 1394). 
 
As elaborated in previous chapters, in this paper only financial performance is of focus and 
therefore, profitability measures that are directly related to financial reports and mainly 
based on reported profits. In order to select the most appropriate performance indicators, 
the nature, content and purpose of these ratios have to be understood and evaluated 
regarding its relevance in the context of this study. However, studies by Petroni (1992) or 
Grace (1990) show that in the insurance industry, profit-related measures, such as the return 
on equity or assets, are limited in their applicability as annual performance indicators. This 
can be caused by actuarial smoothing activities, for instance practised by managers through 
the manipulation of loss reserves (Petroni, 1992, pp. 503-504). Even if those claims should 
not be neglected, profit-based performance indicators are inalienable for this study as any 
other alternatives are either not available or do not serve properly the research purpose. 
Furthermore, this approach is backed by numerous studies which have been conducted to 
measure performance effects in the insurance industry based upon profit-related indicators. 
Thus, the following profitability ratios are selected as underlying performance indicators.    
 
3.4.1 Return on Equity (ROE) 
 
The return on equity is a profitability ratio measuring the return on shareholders’ 
investments (Brigham & Houston, 2010, p. 109). In other words, it assesses enterprises’ 
ability to generate profits by efficiently using the shareholders’ invested capital or to put it 
simple, it shows how much profit is generated by each unit of common stockholders' equity 
(Alexander & Nobes, 2010, p. 124; Tezel & McManus, 2003, p. 67). Therefore, a high 
ROE is favoured by investors indicating an effective use of their invested money. The ROE 
allows for comparing enterprises’ profitability but only within the same industry as each 
industry sector differs from each other, for instance in terms of risk, size, or income. The 
measure is expressed as a percentage and is calculated as follows: 
 

Return on Equity = 
Net Income

Shareholder's Equity (VIII) 

 
Here, shareholder’s equity as well as net income exclude non-controlling interest so that 
only the proportion attributable to the shareholders is utilised. Referring to 
Bodie et al. (2004, pp. 458-459), the DuPont model breaks this formula down into three 
parts: (1) profitability measured by profit margin, (2) operating efficiency measured by 
asset turnover and (3) financial leverage measured by the equity multiplier. This makes it 
easier for external analysts and investors to assess and compare the origin and changes of 
the generated returns. The DuPont formula presents the ROE as shown below: 
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Return on Equity  = 
Net Income
Sales  * 

Sales
Total Assets  * 

Total Assets
Shareholder's Equity (IX) 

 
As a result, the DuPont formula demonstrates that an increase in leverage leads to a higher 
ROE. However, concerning the fact that the utilisation of leverage comes along with a risk 
increase, it is only beneficial as long as the return on assets is higher than the interest rate of 
debt (Bodie et al., 2011, p. 636).  
 
In summary, the ROE is an important measure of financial performance, especially with 
regards to the effects of leverage. This aspect is indeed relevant for investigating the degree 
of hybrid capital endowment and its impact on performance. Furthermore, the ROE has 
been proven to be an effective measure in previous studies related to performance 
measurement, for instance Li & Simerly (1998, p. 173). 
 
3.4.2 Return on Assets (ROA) 
 
Similar to the return on equity, the ROA represents a profitability measure and evaluates 
how effectively an enterprise uses its assets in order to generate an income stream 
(Tangen, 2003, p. 349). It can be traced back to DuPont in 1919 and is a fundamental 
method within the financial performance spectrum (Penman, 2010, p. 369). As the ROA 
determines the combined effects of profit margin and asset turnover, it is calculated by 
dividing the net income attributable to the shareholders by total assets: 
 

Return on Assets = 
Net Income
Sales  * 

Sales
Total Assets  =  

Net Income
Total Assets (X) 

 
To conclude, the formula illustrates that the ROA can be improved by increasing either the 
net income or the effectiveness of the enterprise’s assets (Casteuble, 1997, p. 55). 
Consequently, the ROA is a crucial measure to quantify an enterprise’s financial 
performance and is widely employed in research, for instance by 
Gleason et al. (2000, p. 190) or Li & Simerly (1998, p. 173). In particular for the insurance 
industry, the ROA is a key statistic with regards to performance as insurance companies 
have to hold and effectively manage a large amount of assets in order to pay out potential 
claims in the future (Cross, n.d.). As this study is dealing with insurance companies’ 
performance, the ROA appears to be inevitable. In this study, the ROA is calculated on an 
after-tax basis allowing for a better comparison of enterprises regardless of their size. In 
addition, considering taxes in the ROA calculation enables the incorporation of the tax 
shield induced by interest payments on debt. This is beneficial for this study as it is 
focusing on the impact of also debt-like instruments on an enterprise’s performance. 
Utilising EBIT does not offer this benefit. Moreover, since high-levered insurance 
companies generate their income from the spread between the return on their investments 
and the cost of liabilities, a ROA calculation on before-tax and -interest basis would neglect 
this substantial portion of value creation and is, therefore, not feasible for this study. 
 
In addition, similar profitability measures such as the return on capital (ROC), the return on 
capital employed (ROCE) or the return on invested capital (ROIC) are not suitable since 



43	  
	  

they are either based upon operating income or do not provide any additional information 
concerning the purpose of this study. For instance, Haeseler & Hörmann (2006, p. 126) 
criticise the usefulness of the ROCE and argue that capital structure effects are not 
sufficiently reflected in this measure.  
 
3.4.3 Net Investment Income Ratio (NIIR) 
 
For an insurance company, the two fundamental economic fields of activity to generate 
income streams is the underwriting business and investment management 
(Adams & Buckle, 2003, p. 138). The net investment income ratio reflects the efficiency of 
the latter one and is a performance indicator that is oftentimes adopted in analyses of 
insurance companies. It is determined as follows (Kumar, 2014, p. 229): 
 

NIIR = 
Net Investment Income
Net Premiums Earned  (XI) 

 
Here, the investment income ratio reflects the ability of the insurance company to generate 
income from its investment activities rather than its operations. To calculate the net 
investment income, investment expenses such as administration fees have to be deducted 
from the investment income (A.M. Best Company, n.d.). The net premiums earned are the 
result of the adjustment of net premiums written for the insurance company’s liability for 
unearned premiums during a year while the net written premiums are determined by 
subtracting premiums that are ceded to reinsurer from gross premiums written 
(A.M. Best Company, n.d.). 
 
Investment management activities might be potentially viewed as an element of the 
insurance company’s operations and as such the NIIR might not count as a pure financial 
performance measure. However, it is included in this paper as is it spread widely among 
insurance industry analysts and further, it may disclose whether there is an impact of hybrid 
capital on this crucial part of an insurance company’s overall performance.  
 
3.4.4 Stock Return 
	  
The stock price represents the market value of an enterprise and therefore, the change in 
market value measured as the stock return is a popular indicator of financial performance. 
In this study, the yearly logarithmic stock return is determined by the following formula 
(Hudson & Gregoriou, 2010, p. 3): 
 

r = ln
PEnd of year

PBeginning of year
    (XII) 

 
Here, PBeginning of year  and PEnd of year are the stock prices of the first and last, respectively, 
trading day of a year. According to Hudson & Gregoriou (2010, p. 3), there are numerous 
theoretical as well as practical advantages of using logarithmic instead of arithmetic 
returns. Those advantages, for instance the interpretation of logarithmic returns as 
continuously compounded returns, are further elaborated in their paper as the “Rationale 
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for the Use of Logarithmic Returns” (Hudson & Gregoriou, 2010, p. 5). Hence, the 
logarithmic method is broadly accepted in many areas of academic finance. 
 
3.5 Conceptual Summary 
	  
The following figure visualises the theoretical considerations underlying this study with its 
interconnections as well as determinants.  
 

	  
 

Figure 10. Determinants of capital structure and performance. 
	  
It shows that the capital structure is influenced by several factors. The propositions of the 
classical capital structure theories as well as determinants such as enterprise size and risk 
are considered as internal factors. The regulatory environment Solvency II is an external 
factor and is, therefore, not coloured in a blue tone. The financial performance is, on the 
one hand, affected by capital structure decisions, here with regards to the usage of hybrid 
capital, and on the other hand, by determinants such as the enterprise size and risk. Hybrid 
Capital, Enterprise Size, Risk, etc. and Financial Performance are presented in the same 
colour as they represent the dependent, independent and control variables of this study.	  
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Based on this theoretical framework, the authors are able to derive several hypotheses. The 
underlying theoretical concepts clearly indicate that the capital structure has an impact on 
performance. Consequently, it is assumed that hybrid capital as an element of the capital 
structure also affects the performance of insurance companies. Nevertheless, the hypotheses 
are formulated at the end of chapter 4 as they are established in the context of the statistical 
methods.  
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4. Practical Research Method 
 
This chapter deals with the research methods that underlie the practical part of this study, 
i.e. the empirical analysis. The aim is to provide a detailed insight into the practical 
research steps the authors take in order to establish a comprehensive understanding of the 
decisions and choices made. In doing so, all relevant considerations concerning the how to 
carry out the empirical analysis are addressed as well as elaborated. First of all, the 
population and sample is discussed by explaining the qualification criteria defined by the 
authors. After that, any considerations, decisions as well as issues regarding the required 
data are specified. Followed by the elaboration of the statistical tools that are applied to 
conduct the statistical analyses, the hypotheses based upon the theoretical and 
methodological framework are formulated and elucidated to conclude this chapter. 
 
4.1 Population & Sampling 
 
In order to be able to answer the research question, data of European insurance companies 
is of need. In this context, the question of which and how many insurance companies to be 
analysed arises. The investigation of the entire population, consisting of more than 5,000 
insurance companies, is not necessary as several criteria, which have to be met in order 
qualify for this study, are decided on. These qualification criteria are defined as follows: 
 
The insurance company 

1. is headquartered in the EU or Switzerland. 
2. is listed on a European stock exchange. 
3. reports in accordance to IFRS and provides consolidated financial statements. 
4. is no bancassurance group. 
5. is not a subsidiary of another group.  
6. provides access to annual reports for the years 2009 to 2014. 
7. carries hybrid instruments on its balance sheet during the time period (2009-

2014).  
 
The first criterion needs to be fulfilled as the study is examining the European insurance 
market given the regulatory context. Besides the EU countries, Norway, Iceland and 
Liechtenstein as members of the European Free Trade Association (EFTA) will comply 
with the Solvency II regime. However, there are no insurance companies located in those 
countries which meet all of the other criteria. The importance and relevance of the Swiss 
reinsurance market as well its similar regulatory framework is justifying the inclusion of 
Swiss insurance companies. Hence, in this paper the term European refers to an EU or 
Swiss origin.  
 
Second, only insurance companies which are listed on a European stock exchange are taken 
into account as stock prices are needed to determine stock returns as a performance 
indicator. A listing on a stock exchange also ensures data availability and transparency. 
Further, hybrid instruments are mostly issued publicly by large to very large insurance 
companies operating on capital markets, while smaller insurance companies mostly 
exercise private deals in case hybrid instruments are of interest. Such deals are called 
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private placements and are often untransparent and of small size. Yet, four insurance 
companies went public after 2009 as their initial public offering (IPO) has been in 2009, 
2010 or 2012. Naturally, this leads to a lack of stock price data for the years before the 
IPO10. Due to the fact that data availability or transparency has not been an issue and their 
annual reports have been prepared in accordance to IFRS even before the IPO, those 
insurance companies are included though. 
 
In this context, the third criterion follows as a stock exchange listing generally ensures the 
compliance with the accounting standard IFRS in order to achieve the highest level of 
comparability. For instance, in measuring the performance, different accounting standards 
possibly lead to different results which may falsify the research outcomes. This is also a 
reason for excluding non-listed insurance companies as those commonly report their figures 
in accordance to national accounting law. In addition, the measures and calculations are 
based on figures on group level and therefore, on a consolidated basis. To publish 
consolidated financial statements is required by IFRS. 
  
The fourth condition excludes bancassurance groups meaning the combination of banking 
and insurance business. Banking business is regulated separately, for instance through the 
Basel accords and consequently, bancassurance groups probably apply different approaches 
in order to structure their capital. As a result, measuring performance on a group level is not 
leading to credible results. Even if large insurance companies such as the Allianz Group 
often incorporate minor banking business, this is not considered as a bancassurance 
business model as the primary focus is on insurance activities and the contribution of the 
banking undertakings to the income is not really significant. Thus, a potential negative 
impact on the credibility of the outcomes and their interpretation is negligible.      
 
The fifth criterion implies that solely the group level is of importance. Subsidiaries are 
always included in the group’s consolidated financial statements and might be dependent 
on the success of the entire group they are part of. Thus, those are not considered as 
separate entities in the analyses of this study. However, there is one exception, the 
Hannover Re Group. Hannover Re is part of the Talanx Group which holds a stake of 
slightly more than 50 percent in Hannover Re. The decision of including the Hannover Re 
Group is justified by their relatively independent operations as well as overall activities and 
further, by their preparation of consolidated financial statements on their own group level.  
 
Condition six is obvious but essential in order to conduct the research. Within the scope of 
this research project, besides the annual reports there are no other data sources available or 
accessible providing the required datasets.  
 
The last criterion is justifiable by the intention of the research question. The aim is to 
determine whether the degree of hybrid capital endowment impacts the performance and 
hence, the basic question regarding the existence of any relationship is not of concern. As a 
result, insurance companies not utilising hybrid instruments are not included in this study 
as solely the degree of hybrid capital endowment is of focus which per se postulates the 
application of hybrids. Taking insurance companies having no hybrids at all on their 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10 More details are provided in chapter 4.4. 
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balance sheet into account is, therefore, not in line with the aim of the research question and 
most likely weakens the outcomes. Only a few insurance companies that are part of the 
final population carry no hybrids on their balance sheet in one or two years of the time 
period 2009 to 2014.  
 
The total population of listed European insurance companies consists of 78 insurance 
companies. After applying the above-mentioned qualification criteria, the amount is 
reduced by 39 leading to a final population11 of 39 insurance companies. This population 
size appears to be sufficient and allows for statistical analyses. At this point, the procedure 
of sampling, i.e. creating a representative sample with a size fitting the overall research 
framework, is not necessary as it is feasible to handle this population size, in particular with 
regards to the time frame that is provided to conduct this study. 
 
Furthermore, sub-populations are derived from this main population in order to investigate 
specific characteristics or environmental conditions that might have a significant impact on 
the relationship between the degree of hybrid capital endowment and performance. In doing 
so, two sub-populations are established. The first one comprises the 22 insurance 
companies that are headquartered in UK, France and Germany as those are the three largest 
European insurance markets. In addition, Switzerland is included as the Swiss reinsurance 
market is among the three largest in Europe, besides UK and Germany. The competition in 
those countries is assumed to be higher than in other countries due to their high amount of 
insurance companies. Further, the capital markets in those countries are much larger and 
also more mature, implying higher efficiency, in comparison to the capital markets in 
countries such as Denmark or Bulgaria which could have an impact on the examined 
relationship. Due to higher efficiency, the cost of hybrid capital could be considerably 
lower. The second sub-population includes all insurance companies that are headquartered 
in a European non-EURO country, i.e. Switzerland, UK, Denmark, Croatia and Hungary. 
Being not a member of the European Monetary Union might have an impact on the 
competition in the domestic insurance market as it could be seen as a market entry barrier. 
This might possibly have an influence on the examined relationship. This sub-population 
comprises 18 insurance companies.   
 
4.2 Data Sources & Access 
 
In general, data can be classified into three categories: primary, secondary and tertiary data. 
Choosing the most adequate data source depends mainly on the research question and the 
applied research design but also on the researchers’ resources and on the ability to gain 
access to these data sources.  
 
This paper follows an archival research strategy focusing on historical administrative data 
which is presented in the annual reports of insurance companies. Since the data contained 
in annual reports is not collected for research purposes but rather for the purpose of 
administrative documentation for the organisation itself and its stakeholders, it is classified 
as secondary data (Bryman & Bell, 2011, pp. 312-313). Using annual reports as secondary 
data sources also bears the advantage of relying on the following quality criteria, 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11 Below referred to as the main population. 
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determined by Smith (2011, p. 143). (1) The dataset is highly suitable to the research 
purpose, (2) it is up-to-date, (3) it is reputable, reliable and authoritative and (4) it enables 
the research to gather it in a timely and economic manner within the budget. However, 
possible disadvantages for using secondary data regarding data quality and data complexity 
are described by Bryman & Bell (2011, pp. 320-321). As secondary data is gathered for 
different purposes, the amount of the presented data can be extensive and thus, makes it 
difficult for the researcher to understand it and to cope with. In addition, the data has to be 
reviewed in terms of its quality and credibility. For this study, however, these concerns can 
be erased since the data is obtained from published annual reports which are generated 
according to legislative requirements and the approval of independent external auditors, 
resulting in a maximum of reliability. Further, the data complexity is not of concern here 
because of the authors’ financial background and the rather small population being 
researched. Besides annual reports, Thomson Reuters’ DataStream, which is a reputable 
and reliable source for financial data, is used as a secondary source. Among financial 
analysts and basically across the entire financial industry, DataStream is a highly accepted 
and valued tool. Furthermore, many previous research studies have been based upon this 
database reflecting its high degree of credibility. DataStream is needed for three purposes in 
this study. First, to gather data regarding the reference equity index and stock prices which 
are inevitable to assess the company’s risk profile and to calculate stock returns as a 
performance measure. Second, to provide support for determining the final population by 
making a list of all listed European insurance companies available. Third, to obtain daily 
exchange rate quotes that are needed to calculate average exchange rates for currency 
translation purposes. 
 
Concerning the annual reports, data access issues are not present as the needed data is 
publicly accessible and free of charge. Listed companies are obliged to publish their annual 
reports so that those are mostly available for several past years. Thus, the current as well as 
former annual reports of all targeted insurance companies are available and downloadable 
on their corporate webpage. In addition, the Umeå University offers free access to 
Thomson Reuters’ DataStream database so that all students and staff of the university are 
able to gain access. By choosing and applying data which has been published by the 
companies itself and audited by external institutions, this paper achieves full cognitive 
access. Cognitive access is defined as the ability to select and access appropriate, unbiased, 
reliable and valid data enabling the researcher to answer the research question in the best 
possible way.  
 
4.3 Research Variables 
 
This section addresses and discusses the research variables of this study with respect to 
their type and role. It is crucial to understand what the various variables stand for and why 
they are chosen in order to treat and incorporate them correctly in the statistical models. 
Figure 11 illustrates their positioning within the research process. 
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Figure 11. Overview of the research variables. 

 
4.3.1 Dependent and Independent Variables 
 
As mentioned by Nenty (2009, p. 19), while the dependent variable represents the problem 
variable, the independent variable is the one whose relationship to the dependent variable is 
to be investigated. Thus, the aim is to conduct a study and determine the strength of the 
impact on the problem variables emanating from the independent variable. As a result and 
based on the outcomes of the analysis, conclusions and suggestions regarding the solution 
of the examined issue are formulated.  
 
As this study aims to find a relationship between the degree of hybrid capital endowment 
and its impact on performance, the performance indicators, i.e. the ROE, ROA, NIIR and 
stock return, are defined as the dependent variables. All measures are based on data from 
the consolidated income statement12 and the consolidated balance sheet13 of the involved 
insurance companies. Therefore, the data is extracted from the annual reports which are 
prepared according to IFRS reporting standards. Despite applying IFRS, differences in 
terminology with regards to certain positions of the income statement or balance sheet 
definitions might occur and have to be thoroughly considered. As stated in chapter 3.4, net 
income and shareholder’s equity are determined by excluding non-controlling interest 
meaning that only the amount attributable to shareholders is utilised. Thus, the ROE is 
calculated by net income attributable to shareholders over shareholder’s equity. With 
regards to the ROA, the total assets reflect the sum of all assets, i.e. the entire left-hand side 
of the consolidated balance sheet. The two elements of the NIIR, namely the net premiums 
earned and net investment income, are either directly read off or in case of missing 
information computed according to the specifications given in chapter 3.4.3. 
 
The independent variable is represented by the degree of hybrid capital endowment. For 
this purpose and as presented in chapter 3.3, the hybrid capital ratio is established. This 
measure takes all hybrid instruments the selected insurance companies report on their 
consolidated balance sheet into account. Those instruments can be either classified as 
liabilities or equity which, however, does not matter in this study. As mentioned in chapter 
3.3, the denominator of the hybrid capital ratio is the sum of financing debt and total equity. 
In this context, total equity includes non-controlling interest and as such, it is the entire 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12 Referred to as the statement of income according to IFRS. 
13 Referred to as the statement of financial position according to IFRS. 
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equity that is carried on the balance sheet. Financing debt excludes all operating liabilities 
so that it solely comprises financing liabilities such as bank loans, senior bonds but also 
debt-like hybrid instruments. 
 
4.3.2 Control Variables 
 
In order to achieve reliable and credible analysis outcomes, control variables capturing 
undesired influences on the dependent variable, i.e. the performance, have to be defined 
and introduced. According to Hansen & Wernerfeldt (1989, pp. 400-401), in case solely 
economic factors are taken into consideration, the typical model of firm performance is able 
to explain 15 to 40 percent of the variations in performance across enterprises. The 
remaining percentages are attributable to measurement errors and random effects but also to 
immeasurable economic and the missing organisational influences. As already stated above, 
it is only feasible to include control variables the authors are able to quantify. For this 
reason, factors concerning, amongst others, strategy, behaviour or technology are hardly 
measurable in the context of this study and are therefore not considered as control 
variables. Moreover, market share might seem to be a useful control variable. However, the 
examined population consisting of 39 insurance companies is truly small in comparison to 
the total population with more than 5,000 European insurance companies. Thus, allocating 
market shares appears to be not appropriate and consequently, this factor is excluded. 
Finally, the following two control variables are taken into account.  
 
First, the enterprise size is incorporated and measured in two different ways: total assets 
(TA) and gross written premiums (GWP). Even if total assets might appear sufficient as an 
indicator of size, the GWP provide a different angle on the enterprise size. As all listed 
European insurance companies, which are located in different countries, are compared in 
this study, the GWP may give a better picture about their size by considering their origin. 
Insurance markets within Europe are not homogeneous and differ broadly in magnitude so 
that total assets and GWP of the respective insurance companies might do so as well. In this 
connection, the currency issue arises. Insurance companies that are located in countries 
external to the European Monetary Union prepare the financial statements in their local 
currency instead of Euro. Thus, the values presented in local currencies have to be 
converted into Euro to be able to compare the selected insurance companies’ assets and 
GWP. In doing so, the average exchange rate between the local currency and Euro in the 
respective fiscal year is calculated. The average exchange rates are measured on a daily 
basis. Here, the chosen arithmetic average is determined by the following formula, where n 
is representing the total number of daily exchange rates xi within the respective fiscal year: 
 

xarithmetic = 
1
n    xi

n

i=1

 (XIII) 

 
Furthermore, the two size variables need to be scaled due to their absolute measurement in 
EUR billion. Most of the other variables are denoted in percentage and have very small 
values consequently. Thus, the large discrepancy in scale between the control variable size 
and the other variables might lead to disturbances which adversely affect the statistical 
analyses. In order to solve this issue, total assets and GWP are also stated as a percentage: 
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total assets as a percentage of EUR 1000bn and GWP as a percentage of EUR 100bn. As 
enterprise size is chosen as a control variable, the country of origin is eliminated due to 
their close interconnection. In countries with a relatively small-sized insurance market, the 
size of insurance companies is usually smaller as well. For instance, the examined 
insurance companies headquartered in Germany are much larger than the ones from 
Croatia, Hungary or Denmark. Consequently, both cannot be used as control variables as 
the statistical models that are applied and explained in chapter 4.6 are based on the 
assumption that no multicollinearity exists. Multicollinearity means that there is an exact 
linear relationship between two independent or control variables (Park, 2011, p. 7). Hence, 
the country of origin is not included as a control variable to avoid this issue. The respective 
test results indicating no existent multicollinearity for the main as well as sub-populations 
are stated in appendix 1-6 and briefly explained in chapter 4.6. .  
 
Second, the enterprise risk is relevant and determinable as a control variable. As all 
included insurance companies are listed on stock exchanges, the beta is the most applicable 
risk measure. Nevertheless, the insurance companies are not listed on one single stock 
exchange so that the stock betas should refer to a common index. Here, the index MSCI 
Europe Financials14 capturing around 100 large and mid cap15 enterprises of the European 
financial sector is selected as an appropriate reference (MSCI, 2015, pp. 1-2). In doing so, 
the comparability of the betas is enhanced and the influence of volatility discrepancies 
between different stock exchanges is decreased. Basically, the interpretation of the beta can 
be stated as the higher the beta, the higher the risk. A beta of 1 means, that the stock price 
volatility equals exactly the volatility of the corresponding market index 
(Ross et al., 2011, 348). The betas are based on daily logarithmic stock returns and 
determined for each year during the time period 2009 to 2014 according to the formula 
below (Ross et al., 2011, p. 347): 
 

β  = 
Cov(ri,rm)
Var(rm)

 (XIV) 

 
Cov(ri,rm) is the covariance between the return on stock i and the return on market index m. 
The variance of the market index is represented by Var(rm). Here, Microsoft Excel with its 
embedded formulas for variance and covariance is used to determine the beta values. Excel 
is a popular tool, not solely among financial analysts, and provides highly credible results. 
 
4.4 Data Collection Issues 
 
In the following, issues that occurred during the data collection process and concerned 
identifying and determining the required data are explained. In addition, solutions for these 
issues are presented.   
 
First and with regards to the control variable enterprise size, the GWP information provided 
in some annual reports is insufficient. However, if the necessary information is given in the 
annual reports, all figures, i.e. net, gross, written and earned premiums, are either directly 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
14 Denoted in EUR. 
15 Abbreviation for enterprises with a large or mid-sized market capitalisation.  
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read off from the financial statements or calculated with the available information. For this 
reason, data regarding gross earned premiums (GEP) is also collected in case GWP are not 
reported or indeterminable. To quote an example, not all insurance companies report the 
same premium figures. Instead of the GWP oftentimes only the GEP are stated. In this case, 
written premiums are assumed to equal the earned premiums and vice versa. Nevertheless, 
this is not significantly affecting the data quality as the difference between written and 
earned premiums is de facto minor. Further, if premiums are not itemised and only listed in 
combination with policy fees for instance, those are, if possible, subtracted. Otherwise, the 
disclosed sum is considered as a substitute for the premiums. To be specific, the Zurich 
Insurance Group reports policy fees in every year, except in 2009, so that is it feasible to 
separate premiums and policy fees. For 2009, the average policy fees of the years 2010 to 
2014 are computed and applied as an approximate value. 
 
Second, a similar issue occurred for the investment income which is not always disclosed 
as a net figure. If only investment income has been reported, asset management fees have 
been subtracted in order to obtain the net result. In case of missing both the net investment 
income and asset management fees the investment income is considered as the net 
investment income. 
 
Third, four insurance companies, namely the Talanx Group, Pheonix Group, CIG Pannonia 
Group and Delta Llyod Group, went public during the time period 2009 to 2014. Therefore, 
the respective stock price quotes start corresponding to the individual IPO date leading to 
some data gaps, also with regards to the stock beta as a measure of enterprise risk. 
Furthermore, this has to be taken into account when evaluating the outcomes of the 
empirical analyses as the IPO usually goes along with a significant increase of the capital 
base.  
 
Fourth, the Baloise Group carries a convertible bond on its balance sheet. Usually, this 
instrument count as hybrid capital, however, in the annual report of the Baloise Group it is 
reported as a senior bond. Moreover, it is stated only with its par value and not with the 
carrying value. Finally, this convertible bond is considered as hybrid capital at par value in 
this study. 
 
4.5 Type of Data & Preparation 
 
In statistics, according to Hsiao (2014, p. 1) quantitative data is categorised into three 
different types depending on the time frame and the number of investigation subjects such 
as individuals, companies or countries: cross-sectional data, time series data and panel data. 
On the one hand, cross-sectional data is defined as a type of data gathered through 
perceiving multiple subjects at a specific point in time. On the other hand, longitudinal data 
is collected through repeated observations of the same subject over a long period of time. 
Panel data, however, combines attributes of both and consequently, it is also known as 
time-series cross-sectional data (TSCS). As such, this data is obtained by gathering 
numerous subjects over a period of time. Additionally, it allows multiple observations on 
each subject. 
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Within economic research panel data bears several major advantages over the other data 
types (Hsiao, 2014, p. 4). First, since it combines attributes from both cross-sectional and 
time-series data, it enables the researcher to investigate more issues as if they were applied 
individually (Kennedy, 2008, p. 282). Second, it provides “more informative data, more 
variability, less collinearity among the variables, more degrees of freedom and more 
efficiency” (Baltagi, 2012, p. 7). Third, it copes with heterogeneity and investigates fixed as 
well as random effects in the longitudinal data (Park, 2011, p. 1). 
 
Panel data exists of N subjects which are observed over T time periods, resulting in a total 
of N times T observations. In an ideal case these observations are constantly measured 
within the same time intervals. In this study, N equals 39, i.e. the number of insurance 
companies and T equals 6, representing the time frame 2009 to 2014. Panel datasets can 
inherit different characteristics and therefore, can be defined as (1) balanced or unbalanced, 
(2) long or short and (3) fixed or rotating (Katchova, 2013, pp. 17-18; Park, 2011, p. 3). 
 
(1) A panel is called balanced when all subjects are measured within every time interval. In 
a contingency table consisting of cross-sectional and time-series variables, each cell 
contains only one frequency. Thus, the total amount of observations equals N times T. 
However, in case each individual subject has not only one but multiple observations the 
dataset is defined as unbalanced. Here, it is also possible that some cells contain zero 
frequencies. As a result, the total amount of observations does not equal N times T 
(Park, 2011, p. 4). This study employs an unbalanced panel since not all subjects are 
observable in each time period due to the fact that the necessary data is not available. For 
instance, if the IPO was carried out in 2010 the cells for 2009 are left blank. Every 
performance measure is determined each year for every single insurance company. Hence, 
each cell includes either none or only one frequency.  
 
(2) On the one side, a panel dataset is defined as long, when observing few subjects N 
within a long period of time T. On the other side, it is short when considering numerous 
subjects T within a short time period (Cameron & Trivedi, 2009, p. 230). Issues regarding 
Type I error, i.e. an insufficient number of subjects N, and Type II error, i.e. an oversized 
number of subjects N, can occur and have to be considered (Park, 2011, p. 4). In this study, 
a short panel is existent as a relatively high amount of subjects (39 insurance companies) 
are examined over a rather short period of time (six years). 
 
(3) A fixed panel dataset consists of the same subjects N which are observed for each time 
period. In contrast, a rotating panel dataset is not consistent in the observations of the 
subjects N. In other words, a set of subjects can change from one period to another. 
(Greene, 2008, p. 184) This study is applying a fixed panel as each subject N is considered 
in each time interval T and thus, the set of subjects does not change.  
 
4.6 Statistical Model 
 
In studies with a longitudinal character the assessment of the research subject is based on 
the same quantitative or qualitative response at several points in time in order to 
characterise the variations in the outcome over time and to detect the significant 



55	  
	  

determinants of those variations (Gardiner et al., 2009, pp. 221-222). Oftentimes, within the 
same research subject there are dependences between responses so that certain methods 
have to be exerted to account for correlations in statistical analyses 
(Gardiner et al., 2009, p. 222). In this study panel data, incorporating longitudinal as well as 
cross-sectional attributes, form the basis of the analysis. Thus, panel data models need to be 
utilised which, according to Park (2011, p. 7), investigate time effects, group (individual-
specific) effects or both in order to cope with potential heterogeneity or individual effect. In 
this study, individual-specific effects describe the effects that are solely caused by the 
company itself. As such, these effects have an impact on the regressors16. On the other 
hand, time effects specify effects that are induced by a certain year and influence other 
variables. 
 
4.6.1 Model Choice 
 
Park (2011, p. 7) states that there are two regression models taking those effects into 
account: the fixed effects model (FEM) and the random effects model (REM). The FEM 
implies that those effects are fixed effects and explores whether there is a variation in the 
intercepts across group or time. In contrast, the REM assumes that the effects are random 
and examines whether differences in the error variance components across time or 
individual exist. Thus, the main difference between these models is the role of the 
introduced dummy variables. Further, the assumption of independence between the 
unobserved heterogeneity and the independent variables within the REM is often unlikely 
in research based on observational data which favours the FEM as this assumption is 
loosened (Gardiner et al., 2009, p. 226). According to Greene (2008, pp. 200-201), the 
REM produces inconsistent estimates when individual specific random effect is not 
independent of the regressors meaning that correlation exists. The following formulas 
define the two models in a mathematical way and illustrate the difference (Park, 2011, p. 
8): 
 

FEM: yit= α + ui  + Xit'  β + vit (XV) 
 

REM: yit=  α  +  Xit  
' β  +  (ui  +  vit) (XVI) 

 
Here, it is important to notice that, as above-mentioned, the individual effects17 ui are either 
a part of the intercept α or the error term vit. Further β represents the slope, Xit'  the 
regressors and yit the outcome, i.e. the dependent variable.  
 
In case no group (individual-specific) or time effects are present, the ordinary least square 
model (OLSM)18 is a common tool generating consistent and efficient estimates. The 
OLSM is defined as follows clearly demonstrating that individual effects ui do not exist and 
therefore, equal zero (Park, 2011, p. 8): 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16 Synonym for independent variables. 
17 Comprise group (individual-specific) and time effects. 
18 In the context of panel data, it is also referred to as pooled OLSM (Cameron & Trivedi, 2005, p. 702). 
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OLSM: yit= α + Xit 
' β + vit  (XVII) 

 
According to Kennedy (2008, pp. 41-42) and Greene (2008, pp. 11-19), the OLSM is based 
on five assumptions which have to be met: (1) linearity, (2) exogeneity, (3) 
homoscedasticity and no autocorrelation, (4) observations regarding the independent 
variable are non-stochastic and (5) no multicollinearity. While the first condition is 
basically assumed to hold in order to apply the panel data models that are expected to fit 
best, the second and third assumption are violated by the existence of fixed or random 
effects which may not show constant variances across individuals or groups and may be 
related to each other. For this reason, the OLSM cannot be used in case fixed or random 
effects are present. This is determined by running appropriate statistical tests which are 
presented in chapter 4.6.1. As the OLSM, according to statistical tests, is in fact chosen for 
the stock return analyses, evidence for homoscedasticity is provided by the scatter plots in 
appendix 7-18 which show no pattern. Here, no pattern indicates homoscedasticity. The 
fourth assumption is also assumed to be met as all variables are measured with highest 
accuracy and diligence in order to avoid any errors that could lead to deviations if the same 
variables would be measured again at a different point of time by different researchers. The 
last assumption stating that no multicollinearity is allowed to exist is fulfilled as well. This 
is already explained in chapter 4.3.1 in the context of the control variable enterprise size. 
The exemplary statistical results stated in appendix 1-6 proof that multicollinearity does not 
exist among the independent and control variables as the variance inflation factors (VIFs) 
are lower than the threshold value of 4. This applies for all possible variable variations. 
 
To conclude, the FEM and REM are basically OLSMs that are extended for dummy 
variables to account for individual effects (Park, 2011, p. 17). If only one dummy variable 
is introduced, for instance the time effects, it is called a one-way FEM or REM. Two-way 
models contain two dummy variables in order to take time and group (individual-specific) 
effects into consideration. Here, time effects are considered as less important as the study 
focuses on years that are not characterised by, for instance, special economic conditions 
which could affect the outcomes of this study. Thus, one-way models are applied in order 
to account solely for group (individual-specific) effects that are not captured by the other 
defined variables.  
 
In order to choose the most suitable regression model for this study, statistical tests are 
carried out. With the help of these tests, it can be determined whether fixed effects, random 
effects or no effects at all in the panel data exist.  
 
First, the F-test is carried out to compare the FEM and OLSM which means that it is tested 
whether fixed effects are embedded in the panel data. Second, the Lagrange multiplier test 
(LM-test) developed by Breusch and Pagan (1980) is conducted to test the REM against the 
OLSM and thus, to find out whether random effects are present. Referring to both, the F-
test and the LM-test, the null hypothesis states that the OLSM is the regression model to be 
chosen as no fixed or random effects exist (Park, 2011, p. 12). As a result, in case the null 
hypothesis is not rejected, the OLSM is the favoured model. Third, the Hausman test, 
established by Hausman in 1978, is applied to test the similarity between fixed and random 
effect estimators (Cameron & Trivedi, 2005, p. 717). It simply shows which effect is more 
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significant in the underlying panel data. In other words, the Hausman test explores whether 
“the random effects estimate is insignificantly different from the unbiased fixed effect 
estimate” (Kennedy, 2008, p. 286). Here, the null hypothesis contains that there is no 
correlation between individual effects and the regressors. If the null hypothesis is not 
rejected, significant correlation is not existent so that the REM is the appropriate model 
(Park, 2011, p. 13). However, a drawback of this test needs to be considered. According to 
Greene (2008, p. 209), it might be possible that the covariance matrices are similar causing 
that the null hypothesis is not rejected. In this case, the variance-covariance matrix is not 
positive definite (Park, 2011, p. 13). Though, this issue does not occur in this study.   
 
To run all those tests, the statistical software Stata is chosen. Stata is a popular software for 
conducting statistical analyses and furthermore, it includes all tools that are needed for the 
analyses of this study. After running the above-mentioned tests for each dependent variable 
once with total assets and once with GWP as enterprise size, the results prove that more 
than one model has to be applied. Depending on the variables chosen, the tests point either 
towards the OLSM, FEM or REM. The test results for the main population are summarised 
in table 4. More details about the individual tests as well as an overview of the test results 
for the two sub-populations are stated in appendix 19-68 and . 
 

 F-test 
(FEM vs. 
OLSM) 

LM-test 
(REM vs. 
OLSM) 

Hausman test 
(FEM vs. 

REM) 
Conclusion 

ROE (TA) FEM REM FEM FEM 
ROE (GWP) FEM REM FEM FEM 
ROEout (TA) FEM REM REM REM 
ROEout (GWP) FEM REM REM REM 
ROA (TA) FEM REM FEM FEM 
ROA (GWP) FEM REM REM REM 
ROAout (TA) FEM REM REM REM 
ROAout (GWP) FEM REM REM REM 
NIIR (TA) FEM REM REM REM 
NIIR (GWP) FEM REM REM REM 
NIIRout (TA) FEM REM REM REM 
NIIRout (GWP) FEM REM REM REM 
StockReturn (TA) OLSM OLSM	   - OLSM	  
StockReturn (GWP) OLSM OLSM	   - OLSM	  
StockReturnout (TA) OLSM OLSM	   - OLSM	  
StockReturnout (GWP) OLSM OLSM	   - OLSM	  

 
Table 4. Overview of the test results for the main population. 

 
4.6.2 Estimation of the Fixed and Random Effects Model  
 
The FEM can be estimated by several methods. Park (2011, p. 8) explains the two 
important estimation methods, the least squares dummy variable (LSDV) regression and the 
within effects estimation. Both methods have advantages and disadvantages which need to 
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be taken into account when interpreting the model output. The major difference between 
those two estimation methods is that the LSDV regression uses dummy variables while the 
within effects model implements deviations such as from group or time period means 
(Park, 2011, p. 9). However, both models generate exactly the same parameter estimates. In 
this study, the command xtreg y x, fe is applied in Stata which by default uses the within 
effects estimation. Even if the LSDV regression is not chosen here, it would be applicable 
as well since the application is only problematic if the number of individuals or groups in 
the panel dataset is very large. This is not the case in this study. For this reason, the 
decision for the within effects estimation needs to be justified and potential drawbacks have 
to be considered. First of all, this model is chosen over the LSDV regression as in general, 
the incidental parameter problem which comes along with a large number of groups or 
individuals is not an issue (Park, 2011, p. 9). Thus, it makes sure that this problem is not of 
concern at all. Furthermore, there are no time-invariant independent variables in this study. 
Those are usually a serious threat to the within effects estimation and would lead to its 
inapplicability (Park, 2011, p. 10). Furthermore, the disadvantage of incorrect statistics is to 
be mentioned. As the within effects estimation does not use dummy variables, the degree of 
freedom for errors is larger which, for instance, results in a smaller mean squared errors 
(MSE) and standard errors of the estimates (SEE). Lastly, the R2 term is reported 
incorrectly due to the removed intercept (Park, 2011, p. 10). To conclude, the within effects 
estimation appears to be an appropriate method as the incorrectly reported statistics and R2 
are not seen as a problem here so that it does not affect the ability to interpret the output 
properly. As an F-test is automatically incorporated when executing the above-mentioned 
command in Stata, the authors are able to assess the statistical significance of this model 
easily.  
 
In contrast to the FEM, the estimation of the REM is more difficult (Park, 2011, p. 11). 
According to Park (2011, p. 11), there are two ways two estimate the REM, by generalised 
least square (GLS) or feasible generalised least square (FGLS). The decision between the 
GLS and FGLS depends on whether or not the variance-covariance matrix is known. In 
case it is known, the GLS estimation method is to be chosen and vice versa. Furthermore, 
there are numerous estimation methods for the FGLS such as the maximum likelihood 
method (Baltagi & Chang, 1994, p. 68). In this study, the GLS method is used which is a 
standard function in Stata. It is selected as the variance-covariance matrix is known and the 
statistical significance of GLS is higher than FGLS for each variable variation. Thus, it 
appears to be the right choice. However, it has to be taken into account that the GLS 
estimation method generates parameter estimates and respective standard errors that are 
correct but an incorrect R2 (Park, 2011, p. 39). The incorrectly reported R2 does not hinder 
the authors to draw reasonable conclusion from the outcomes though.    
 
4.6.4 Likelihood Ratio Test   
 
In addition to the above-mentioned statistical models, a likelihood ratio test (LR-test) is 
used to determine whether the independent variable indicating the degree of hybrid capital 
endowment really has an influence on the performance. Hence, this test extends the 
statistical analyses by providing further support for assessing the overall statistical 
significance of the examined relationship. For this purpose, the LR-test compares the log 
likelihood of two models which implies that the models have to be fit by utilising the 
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maximum likelihood method (Stata Press, 2013, p. 284). In doing so, the difference of the 
log likelihood of those two models is computed and tested with regards to its statistical 
significance. However, the way the FEM and REM are applied in this study does not 
generate and store log likelihood estimates, simply because they are not estimated by 
maximum likelihood. Therefore, the FEM as well as REM are run again with maximum 
likelihood estimations for the purpose of the LR-test. Consequently, the log likelihood 
estimates are generated and can be used for the LR-test subsequently. The corresponding 
commands in Stata are stated in chapter 4.6.5. In order to apply the LR-test, the FEM, REM 
or OLSM, respectively, are run once by including and once by excluding the independent 
variable. The model excluding the independent variable is, therefore, more restrictive than 
the other one. Those two models are then compared in terms of the log likelihood estimates. 
The null hypothesis states that the model excluding the independent variable fits 
significantly better (IDRE, n.d.). Thus, in case the null hypothesis is rejected, the 
independent variable leads to an improved model fit indicating that there is a significant 
impact on the dependent variable.  
 
4.6.5 Denotations & Commands in Stata 
 
The dependent, independent and control variables are denoted as follows: 
 

Return on equity = ROE 
Return on equity excluding outliers = ROEout 
Return on assets = ROA 
Return on assets excluding outliers = ROAout 
Net investment income ratio = NIIR 
Net investment income ratio excluding outliers = NIIRout 
Stock return = StockReturn 
Stock return excluding outliers = StockReturnout 
Hybrid capital ratio = Hybrid 
Enterprise risk = RiskBeta 
Enterprise size (total assets; scaled) = SizeTAscaled 
Enterprise size (gross written premiums, scaled) = SizeGWPscaled 

 
Furthermore, the time and group variable are defined as follows: 
 
 Group variable = CompanyCode 
 Time variable = Year 
 
To classify the underlying dataset as TSCS panel data, the following command is executed: 
 
 .xtset CompanyCode Year 
 
Furthermore, the scatter plots in order to determine whether homoscedasticity or 
heteroscedasticity is existent are generated by the following command: 
 
 .regress dependentvariable independentvariable controlvariables 
 .rvfplot, yline(0) 
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The commands for the F-test, LM-test and Hausman test are as follows: 
 
 F-test 
 .xtreg dependentvariable independentvariable controlvariables, fe 
 
 LM-test 

.xtreg dependentvariable independentvariable controlvariables, re                                                                          

.xttest0 
 
 Hausman test 

.xtreg dependentvariable independentvariable controlvariables, fe 

.estimates store fixed 

.xtreg dependentvariable independentvariable controlvariables, re 

.estimates store random 

.hausman fixed random 
 
 LR-test 
 In case FEM is preferred: 

.areg dependentvariable independentvariable controlvariables, absorb(CompanyCode) 

.estimates store m1 

.areg dependentvariable controlvariables, absorb(CompanyCode) 

.estimates store m2 

.lrtest m1 m2 
  
 In case REM is preferred: 

.xtreg dependentvariable independentvariable controlvariables, re mle 

.estimates store m1 

.xtreg dependentvariable controlvariables, re mle 

.estimates store m2 

.lrtest m1 m2 
 
 In case OLSM is preferred: 

.regress dependentvariable independentvariable controlvariables 

.estimates store m1 

.regress dependentvariable controlvariables 

.estimates store m2 

.lrtest m1 m2 
 
4.7 Outliers & Classifications 
 
In order to enhance the statistical significance of the outcomes, outliers are identified and 
possibly excluded. As described by Baron (2013, p. 222), outliers are extreme observations 
or in other words, values that lie far from the mean. As such, they can adversely affect the 
statistical analyses due to the sensitivity of the mean, standard deviation and variance to 
outliers. By eliminating such outliers, the distribution of the variables can be improved 
towards a normal distribution which is an important requirement that underlies the 
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statistical analyses of this study. Here, the interquartile range method is used. According to 
Upton & Cook (1996, p. 55), the interquartile range (IQR) is defined as the difference 
between the 3rd quartile (Q3) and 1st quartile (Q1). Subsequently, the IQR is multiplied with 
the factor 1.5 which is then added to Q3 and subtracted from Q1. As a result, outliers are all 
values below Q1-1.5*IQR or above Q3+1.5*IQR (Baron, 2013, p. 222). However, outliers 
are only excluded for the dependent variables of this study as the independent and control 
variables do not show a significant improvement in case outliers are eliminated. With 
regards to the independent variable, no outliers are identifiable to possibly exclude them. 
Some variables even show a worsening of the statistical significance if outliers are 
excluded. This procedure is carried out separately for the main population consisting of all 
39 insurance companies as well as for the two sub-populations that are explained in chapter 
4.1. 
 
Another measure that potentially improves the statistical results is the classification within 
variables. This means that a research variable is divided into a certain amount of classes 
depending on the chosen classification method. In this context, the quantile classification 
method is applied to see whether an improvement is achievable. The quantile classification 
method appears to be appropriate due to the equal class sizes it establishes. Consequently, 
each class consists of the same amount of observations. Further, this method works best 
with linearly distributed data which is assumed to be the case here 
(Hutchinson, 2004, p. 99). In this study, the quantile classification is carried out for all 
independent and control variables. To do so, for each variable the total number of 
observations is divided by three as the authors want to establish three classes indicating a 
low, medium or high parameter value. The result is the number of observations each class 
has to comprise. Subsequently and by using Excel, all observations are sorted from lowest 
to highest value so that the three classes can be created by starting from the lowest value 
and counting up to the determined class size. The value 1 is assigned to all observations of 
the lowest class, value 2 to all observations of the medium class and value 3 to all 
observations of the highest class. Nevertheless, the authors cannot achieve any 
improvements through classification. Appendix 69 shows such an example of the fixed 
effect model with and without applying the classification method for the independent 
variable, i.e. the degree of hybrid capital endowment. It is clearly depicted that all test 
statistics worsen.          
 
4.8 Hypotheses 
 
“Hypothesis is the most powerful tool man has invented to achieve dependable 
knowledge.” (Kerlinger, 1968, p. 27). 
 
This statement demonstrates the importance of hypotheses within research. Hypotheses are 
essential for contributing to and extending knowledge as they represent the instrument to 
seek for solutions to real problems that are investigated (Nenty, 2009, p. 22). As implicitly 
reflected in the paper by Glassman (2007), hypotheses are derived from the theories 
underlying the research undertaking and serve as the expedient for validating, invalidating 
or revising those. As such, a hypothesis as an intelligent and sophisticated guess which 
should guide the researcher’s thinking towards the solutions has to be testable in order to 
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count as scientific (Nenty, 2009, p. 23). Thus, it must be feasible to prove or disprove the 
hypothesis through collected and analysed empirical data. 
 
The hypotheses of this study are formulated with respect to its underlying theories as well 
as to the author’s expectations. It is expected that not only the general usage but also an 
increased degree of hybrid capital instruments lead to improved financial performance of 
insurance companies. Therefore, a positive relationship between the applied performance 
measures and the degree of hybrid capital endowment is expected and expressed in the 
following hypotheses: 
 
Hypothesis 1 (H1):  
The degree of hybrid capital endowment is correlated with performance. 
 
Hypothesis 2 (H2): 
The degree of hybrid capital endowment is positively correlated with the ROE. 
 
Hypothesis 3 (H3): 
The degree of hybrid capital endowment is positively correlated with the ROA. 
 
Hypothesis 4 (H4): 
The degree of hybrid capital endowment is positively correlated with the NIIR. 
 
Hypothesis 5 (H5): 
The degree of hybrid capital endowment is positively correlated with the stock return. 
 
Hypothesis 6 (H6): 
The correlation between the degree of hybrid capital endowment and performance is 
stronger in countries with a high density of insurance companies. 
 
Hypothesis 7 (H7): 
The correlation between the degree of hybrid capital endowment and performance is 
weaker in non-EURO countries.  
 
As mentioned above, the reasons for H1 to H5 are rooted in the underlying capital structure 
theories and their implications on the cost of capital and the optimum debt level. To 
recapitulate, the theories agree on the existence of an optimum debt level for enterprises at 
which the cost of capital is minimised. This specific level of debt and equity is explained by 
the trade-off theory as a consequence of the interplay between the tax shield induced by 
employing debt and its resulting risk, which manifest itself in the form of bankruptcy costs. 
The pecking-order theory in combination with the signalling theory argue that debt in 
general is cheaper than equity as the issue of new debt or hybrid instruments is mostly seen 
as a positive sign by the market, whereas the issue of new equity as a rather negative one. 
Hence, the issue of debt-like hybrid instruments lead, to some degree, to an increase in 
enterprise value. Consequently, debt should be issued first when it comes to financing. In 
summary, up to a certain point, deploying debt leads to a decrease in cost of capital which 
again leads to an increase in financial performance. Therefore, as hybrid instruments 
consist of a mixture between debt and equity, the authors expect that a higher degree of 
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hybrid capital endowment results in increased financial performance. Accordingly, the 
mentioned performance measures are expected to indicate this positive correlation.  
 
In addition, H6 and H7 are based on the assumption that the correlation is stronger or 
weaker in case only specific countries are taken into account. As explained in chapter 4.1, 
H6 comprises the three largest European insurance markets. As such, the competition in 
those insurance markets is most likely much higher than in ones with a low density of 
insurance companies. In order to maintain their competitiveness, insurance companies have 
to be highly effective, also in terms of their capital structure and the costs that are related to 
it. Thus and in connection with the large and mature capital markets in those countries, the 
insurance companies are spurred to make use of hybrid capital, which can be issued at a 
low cost, to decrease their overall cost of capital. These capital markets are often more 
liquid as well as efficient which allows the issuers to raise capital at an attractive cost level. 
Consequently, a stronger correlation between the degree of hybrid capital endowment and 
performance is expected to exist. H7 focuses solely on the insurance markets of non-EURO 
countries. Those are Switzerland, UK, Denmark, Croatia and Hungary. Due to their 
domestic currency, it might be less attractive for foreign insurance companies to operate in 
those insurance markets as it can be associated with higher effort as well as costs to do so. 
The domestic currency can be seen as a kind of entry barrier for foreign insurance 
companies leading to a lower competition. Hence, the correlation between the degree of 
hybrid capital endowment and performance is expected to be weaker in non-EURO 
countries.	    



64	  
	  

5. Empirical Results 
 
In this chapter, the analytical results are presented and described. In order to provide an 
overview as well as a better understanding of the research variables itself, descriptive 
statistics together with figures illustrating their distributions are depicted. Finally, the 
outcomes of the regression models are shown and interpreted briefly for each variable.  
 
5.1 Descriptive Statistics 
 
In this section, the descriptive statistics of the research variables are presented. In this 
context, central measures such as the mean, correlation as well as the kurtosis and skewness 
are revealed and described. In addition, exemplary histograms are provided for illustration 
purposes. In doing so, the descriptive statistics of the main population are elaborated first, 
followed by the two sub-populations. As explained in chapter 4.1, the first sub-population19 
consists of those insurance companies that are headquartered in one of the three largest 
European insurance markets which are UK, Germany, France and Switzerland. The second 
sub-population20 comprises all insurance companies that are headquartered in European 
countries which are not a member of the European Monetary Union. Those countries are 
UK, Switzerland, Denmark, Croatia and Hungary. 
 
5.1.1 Main Population 
 
The following tables and figures show the descriptive results for the dependent, 
independent and control variables and in addition, for some variables excluding outliers. 
The distributions, except for the ROE, as well as the correlation matrix are presented in 
appendix 70 and 71. Here, it has to be mentioned that only the variables ROE, ROA, NIIR 
and StockReturn are adjusted for outliers. By applying the interquartile range method 
presented in chapter 4.7, no observations have been identified as outliers for the 
independent variable Hybrid. Thus, there is no additional variable excluding any outliers. 
Further, the control variables RiskBeta, SizeTA and SizeGWP are not adjusted in the way of 
excluding outliers as they are either highly skewed to the right so that the distribution does 
not allow for it or no improvements are observable. This is illustrated in appendix 70. 
 
The mean of the independent variable Hybrid demonstrates that, on average, 13.2 percent 
of the employed financing capital of the insurance companies consists of hybrid capital. 
With the minimum of zero up to the maximum of 33 percent, the range is 33 percent with a 
standard deviation of around 8 percent. As appendix 68 demonstrates, the distribution 
follows no clear pattern. However, a very weak normal distribution is identifiable. 
Appendix 71 shows that this variable is just slightly correlated with the other variables, 
ranging from -0.11 with ROA to 0.15 with SizeTAscaled. Noteworthy is that the correlation 
of Hybrid with other variables does not change in case outliers are eliminated.  
 
By comparing the mean of the dependent variable ROE to its complement without outliers, 
only a small difference can be noted due to the limited number of observations that are 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
19 Below referred to as sub-population - largest insurance markets. 
20 Below referred to as sub-population - non-EURO countries.	  
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excluded as outliers. However, when looking at the skewness and kurtosis factor, a large 
difference is observable. After eliminating the outliers, the skewness is close to zero and the 
kurtosis close to 3 which are the optimal values for a normal distribution. This change 
towards an optimal normal distribution is shown in figure 12 and 13. Furthermore, ROE is 
only slightly correlated with the independent variable, negatively correlated to NIIR and 
highest correlated to ROA with approximately 0.7. Again, excluding outliers does not have 
an impact on the correlations.  
 

	  

Figure 12. Distribution of the ROE. 
	  

	  

Figure 13. Distribution of the ROE excluding outliers (ROEout). 
 
According to table 5, the ROA lies at around 1 percent. The standard deviation is 2.7 
percent and the values range from a minimum of -16.6 percent to a maximum of 14.6 
percent. The distribution shows a high kurtosis but low skewness which can be seen in 
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appendix 70. Similar to the ROE, eliminating outliers has a highly positive effect on the 
kurtosis and skewness as they change to values close to the above-mentioned optimal 
values of a normal distribution. The ROA, as stated above, is highest correlated to the ROE. 
Further, many negative correlations to other variables are existent, for instance -0.46 to 
NIIR, -0.33 to SizeTAscaled and -0.3 to RiskBeta. Again, outliers do not influence the 
correlations.  
 
As table 5 depicts, the mean of the variable NIIR is 48 percent. The standard deviation of 
around 130 percent as well as the range from a minimum of -744 percent to a maximum of 
811 is very high.  The distribution is heavily curved which is indicated by a kurtosis factor 
of 20 and skewed to the right. Here, the elimination of outliers improves those factors 
considerably towards a normal distribution as well. Moreover, the NIIR is highest 
correlated to SizeTAscaled and RiskBeta with values of 0.338 and 0.343, respectively. As 
described for the ROA, the correlation between those two variables is notably negative. 
 
On average, the StockReturn is around 7 percent. The stock returns range from a minimum 
of -76.5 percent to a maximum of 103.8 percent. Appendix 70 clearly illustrates a normal 
distribution which, according to the kurtosis and skewness factors, is also enhanced by 
excluding outliers as those are close to the values of 3 and 0, respectively. The StockReturn 
is negatively correlated to the independent and the control variables, however, only slightly. 
The positive correlation to the other dependent variables is rather weak but highest for the 
ROE with a value of 0.264. In this case, the correlations are also not influenced by any 
outliers. 
 
The mean of the control variable SizeTAscaled is EUR 142bn while the standard deviation 
of EUR 191bn is quite high. The size ranges from a minimum of EUR 61bn to a maximum 
of EUR 840bn. Naturally, the distribution is highly skewed to the right as no negative sizes 
exist. As explained before, to exclude outliers is not possible here. SizeTAscaled is 
negatively correlated to all dependent variables, except the NIIR. It is only slightly 
correlated to Hybrid but much stronger, i.e. a correlation of 0.594, to the RiskBeta. 
Furthermore, SizeTAscaled is almost perfectly correlated to SizeGWPscaled which appears 
to be reasonable.   
 
The control variable SizeGWPscaled shows a mean of EUR 15bn. The standard deviation is 
EUR 21bn while the range is from a minimum of EUR 0.04bn to a maximum of EUR 86bn. 
The distribution of this variable is, for the same reasons, similar to the one of SizeTAscaled. 
This is also the case for the correlations. However and in contrast to SizeTAscaled, 
SizeGWPscaled is slightly positively correlated to the ROE. 
 
Lastly, the variable RiskBeta shows a mean of 0.62 and a standard deviation is 0.36. The 
values range from a minimum of -0.15 to a maximum of 1.70. Appendix 70 demonstrates a 
normal distribution with kurtosis and skewness factors close to the optimal ones. The 
RiskBeta is negatively correlated to all dependent variables, except the NIIR. Further, it is 
weakly correlated to Hybrid but quite strongly to both size variables SizeTAscaled and 
SizeGWPscaled. 
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Variable N Mean Std. Dev. Min Max Kurtosis Skewness 
ROE 234 0.070 0.178 -1.470 0.351 35.509 -4.977 
ROEout 208 0.099 0.052 -0.047 0.240 3.2346 0.218 
ROA 234 0.010 0.027 -0.165 0.146 19.271 -1.096 
ROAout 199 0.008 0.007 -0.015 0.034 4.175 0.764 
NIIR 234 0.480 1.292 -7.440 8.107 20.259 2.141 
NIIRout 207 0.197 0.161 -0.077 0.726 3.816 1.164 
StockReturn 226 0.068 0.256 -0.764 1.037 4.012 -0.183 
StockReturnout 219 0.072 0.223 -0.436 0.583 2.689 -0.187 
Hybrid 234 0.132 0.082 0 0.329 2.110 0.110 
SizeTAscaled 234 0.141 0.190 0.000 0.840 5.236 1.671 
SizeGWPscaled 234 0.155 0.208 0.000 0.862 5.756 1.870 
RiskBeta 226 0.616 0.363 -0.150 1.704 2.721 0.345 

 
Table 5. Descriptive statistics of the main sample. 

 
5.1.2 Sub-Population - Largest Insurance Markets 
 
In this section, the descriptive statistics for the first sub-population, i.e. insurance 
companies headquartered in one of the three largest insurance market countries, are 
presented and compared to the ones of the main population. Similar to the main population, 
only the variables ROE, ROA, NIIR, StockReturn are adjusted for outliers. For all dependent 
variables, the exclusion of outliers alters the skewness and kurtosis closer towards the 
optimal values for a normal distribution 0 and 3, respectively.  
 
By comparing the descriptive statistics of this sub-population to the ones of the main 
population, most of the values change only slightly. The changes in value regarding mean, 
standard deviation, kurtosis and skewness are depicted in table 6. The exact statistics for 
each variable as well as their distributions are provided in appendix 72 and 74.  
 

Variable N ΔMean ΔStd. Dev. ΔKurtosis ΔSkewness 
ROE 132 +0.031 -0.107 -19.043 +2.839 
ROEout 122 +0.004 -0.011 -0.247 -0.184 
ROA 132 +0.003 -0.004 -2.637 +4.569 
ROAout 118 -0.001 -0.002 -0.647 -0.099 
NIIR 132 +0.200 +0.382 -8.199 -0.759 
NIIRout 112 +0.038 +0.043 +1.459 +0.399 
StockReturn 127 +0.017 -0.061 -0.733 +0.055 
StockReturnout 121 +0.027 -0.054 +0.111 +0.245 
Hybrid 132 +0.029 -0.004 +0.298 -0.444 
SizeTAscaled 132 +0.056 +0.022 -1.313 -0.389 
SizeGWPscaled 132 +0.050 +0.018 -1.467 -0.436 
RiskBeta 127 +0.036 -0.033 +0.170 -0.209 

 
Table 6. Changes in descriptive statistics (compared to the main population). 

 
It is important to notice that all variables including outliers show stronger variations than 
the ones excluding outliers. However, while the differences for the ROEout and ROAout are 
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almost insignificant, the NIIRout as well as StockReturnout vary slightly more. 
Furthermore, small differences in the correlations to the other variables are existent. The 
various correlations are stated in appendix 72. The largest change is observable between the 
ROE and NIRR as well as NIIRout as both values change from -0.17 to 0.07. Here, the 
negative correlation changes into a positive one. Noteworthy is that most correlations 
between the variables, except for the NIIR, are slightly weaker than the ones of the main 
population.	  
 
5.1.3 Sub-Population - Non-EURO Countries 
 
Below, the descriptive statistics for the second sub-population, i.e. all insurance companies 
headquartered in European non-Euro countries, are presented and compared to the ones of 
the main population. Again, only the dependent variables are modified in terms of outliers 
as the other variables do not show any improvement in case outliers are eliminated. Table 7 
illustrates the differences between the descriptive statistics of this sub-population and the 
main population. The complete list of the descriptive statistics as well as the distributions of 
the variables is provided in appendix 73 and 75. 
	  

Variable N ΔMean ΔStd. Dev. ΔKurtosis ΔSkewness 
ROE 108 -0.005 +0.065 -14.098 +1.023 
ROEout 93 +0.024 +0.012 -0.254 +0.359 
ROA 108 +0.001 +0.010 -7.684 +0.124 
ROAout 88 +0.001 +0.002 +0.213 +0.101 
NIIR 108 +0.276 +0.552 -10.405 -0.997 
NIIRout 89 +0.020 +0.079 +1.952 +0.619 
StockReturn 105 +0.017 -0.033 +0.356 -0.404 
StockReturnout 98 +0.039 -0.046 +0.147 +0.155 
Hybrid 108 -0.002 +0.007 -0.234 -0.066 
SizeTAscaled 108 -0.024 -0.047 -2.554 -0.639 
SizeGWPscaled 108 -0.058 -0.086 -2.253 -0.490 
RiskBeta 105 -0.059 -0.040 -0.026 -0.103 

 
Table 7. Changes in descriptive statistics (compared to the main population). 

 
Similar to the first sub-population, the change in the descriptive statistics is higher for the 
variables including outliers, compared to the ones excluding outliers. An exception is the 
ROE whose change in mean is higher for the ROEout. Further, the correlations between the 
variables vary slightly. For instance, the correlation of Hybrid increases from 0.11 to 0.21. 
It is noteworthy that all correlations, except for the NIIR, show only minor variations. The 
exact correlations are listed in appendix 73. 
 
5.2 Statistical Results 
 
In this section, the outcomes of the panel data analysis are presented and described. It is 
structured in the way that the results of the main population are stated first and 
subsequently, the two sub-populations are covered. Here, the focus is on the overall 
statistical significance of the applied models, the statistical significance of the individual 
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variables as well as on the outcome of the LR-test. In order to illustrate the obtained results, 
tables which contain all relevant information are provided separately for each dependent 
variable. Even if the tables below further depict the R2 and Rho values, those are analysed 
and discussed in chapter 6. The complete results of the models and the LR-test are provided 
in appendix 76-123. 
 
5.2.1 Main Population 
 
ROE 
 

Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

ROE (TA) FEM 0.1075 0.0272 
Hybrid -1.46 

0.6696 0.0484 SizeTAscaled -0.31 
RiskBeta -2.54 

ROE (GWP) FEM 0.1137 0.0284 
Hybrid -1.43 

0.6487 0.0480 SizeGWPscaled 0.02 
RiskBeta -2.51 

ROEout (TA) REM 0.4805 0.0524 
Hybrid -0.87 

0.4667 0.0502 SizeTAscaled 0.94 
RiskBeta -2.49 

ROEout (GWP) REM 0.5366 0.0752 
Hybrid -0.78 

0.4652 0.0491 SizeGWPscaled 0.34 
RiskBeta -2.27 

 
Table 8. Statistical results for ROE (main population). 

 
ROE (TA): The F statistic of the FEM reveals an overall statistical significance for the 
tested variables as P>F=0.0272 is below the threshold value of 0.05. In addition, the t-value 
only indicates statistical significance as well as a negative correlation for the control 
variable RiskBeta. The t-values for the independent variable Hybrid and the control variable 
SizeTAscaled show no statistical significance as their t-values are between -1.96 and +1.96 
which are the threshold values for a 95 percent confidence interval. The LR-test further 
confirms the statistical insignificance between Hybrid and the ROE as P>Chi2=0.1075 
which is above 0.05. This means that the fit of the FEM excluding the variable Hybrid is 
not significantly improved by including it. 
 
ROE (GWP): By assessing the statistical significance here, the same patterns as for the 
ROE (TA) are observable. However, the test statistics as well as t-values demonstrate a 
slightly stronger statistical insignificance.  
 
ROEout (TA): An overall statistical insignificance for the tested variables is proofed by the 
Chi2 statistic of the REM as P>Chi2=0.0524 is slightly above 0.05. Additionally, the z-
values, except for the control variable RiskBeta, show no statistical significance. Again, the 
LR-test confirms the indication that no statistical significance between Hybrid and the ROE 
exists as P>Chi2=0.4805 is above 0.05. 
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ROEout (GWP): Similar to the ROE (GWP), the statistical results show the same patterns 
as the ROEout (TA). Here, all test statistics and z-values also demonstrate a stronger 
statistical insignificance.  
 
ROA 
 

Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

ROA (TA) FEM 0.0010 0.0001 
Hybrid -2.99 

0.8118 0.1085 SizeTAscaled -2.73 
RiskBeta -2.58 

ROA (GWP) REM 0.0383 0.0077 
Hybrid -2.12 

0.6500 0.0713 SizeGWPscaled -0.09 
RiskBeta -2.22 

ROAout (TA) REM 0.0002 0.0000 
Hybrid -3.93 

0.7149 0.1426 SizeTAscaled -0.96 
RiskBeta -1.52 

ROAout (GWP) REM 0.0001 0.0001 
Hybrid -4.00 

0.7264 0.1381 SizeGWPscaled -0.03 
RiskBeta -1.74 

 
Table 9. Statistical results for ROA (main population). 

 
ROA (TA): The F statistic of the FEM indicates an overall statistical significance for the 
tested variables as P>F=0.0001 is below 0.05. Furthermore, the t-values show statistical 
significances for all variables, i.e. the independent variable Hybrid as well as the control 
variables RiskBeta and SizeTAscaled. Here, all correlations are negative. In addition, the 
LR-test further strengthens the statistical significance between Hybrid and the ROA as 
P>Chi2=0.0010 is far below 0.05. This means that the fit of the FEM is significantly 
improved by including the variable Hybrid. 
 
ROA (GWP): By assessing the statistical outcomes, the same pattern as for ROA (TA), 
except for SizeGWPscaled, is observable. Nevertheless, all values demonstrate a slightly 
weakened statistical significance and the control variable SizeGWPscaled has no statistical 
significance as its z-value is -0.09 and therefore, between -1.96 and +1.96. 
 
ROAout (TA) & ROAout (GWP): Both show a similar pattern as ROA (GWP). All Chi2 
statistics as well as the z-value of Hybrid indicate strong statistical significance. Further, all 
statistical significances improve. 
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NIIR 
 

Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

NIIR (TA) REM 0.0872 0.0526 
Hybrid 1.70 

0.5690 0.0083 SizeTAscaled 1.76 
RiskBeta 0.08 

NIIR (GWP) REM 0.0531 0.0930 
Hybrid 1.99 

0.5113 0.0019 SizeGWPscaled -1.14 
RiskBeta 1.10 

NIIRout (TA) REM 0.4884 0.0048 
Hybrid -0.88 

0.7018 0.0178 SizeTAscaled 1.68 
RiskBeta 0.33 

NIIRout (GWP) REM 0.5050 0.0916 
Hybrid -0.64 

0.6370 0.0021 SizeGWPscaled 1.09 
RiskBeta 1.81 

 
Table 10. Statistical results for NIIR (main population). 

 
NIIR (TA): The Chi2 statistic of the REM reveals an overall statistical insignificance for the 
tested variables as P>Chi2=0.0526 is slightly above 0.05. In addition, the z-values show 
statistical insignificance for all variables. Furthermore, the LR-test confirms the statistical 
insignificance between Hybrid and the NIIR as P>Chi2=0.0872 which is above 0.05.  
 
NIIR (GWP): An overall statistical insignificance for the tested variables is indicated by the 
Chi2 statistic as P>Chi2=0.0930 is above 0.05. Here, solely the z-value of Hybrid shows 
statistical significance. However, the LR-test confirms the indication that no statistical 
significance between Hybrid and the NIIR exists, even if P>Chi2=0.0531 is only slightly 
above 0.05. 
 
NIIRout (TA): An overall statistical significance is demonstrated by the Chi2 statistic as 
P>Chi2=0.0048 is below 0.05. Nevertheless, the z-values show no statistical significance 
for all tested variables. Moreover, the statistical insignificance between Hybrid and the 
NIIR is further proofed by the LR-test as P>Chi2=0.4884 is far above 0.05. 
 
NIIRout (GWP): By assessing the statistical results for the tested variables, the same 
patterns as for the NIIR (TA) are observable. Except for the RiskBeta, all test statistics and 
z-values indicate an even stronger statistical insignificance meaning that the z-values and 
the P>Chi2 value are much more far away from the threshold of +/-1.96 and 0.05, 
respectively.   
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StockReturn 
 

Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

StockReturn 
(TA) OLSM 0.8274 0.9777 

Hybrid 0.22 
- 0.0009 SizeTAscaled 0.29 

RiskBeta -0.05 

StockReturn 
(GWP) OLSM 0.7907 0.9161 

Hybrid 0.26 
- 0.0023 SizeGWPscaled -0.63 

RiskBeta 0.45 

StockReturnout 
(TA) OLSM 0.5239 0.8005 

Hybrid -0.63 
- 0.0046 SizeTAscaled 0.61 

RiskBeta -0.68 

StockReturnout 
(GWP) OLSM 0.5781 0.8156 

Hybrid -0.55 
- 0.0044 SizeGWPscaled -0.56 

RiskBeta -0.05 
 

Table 11. Statistical results for stock return (main population). 
 
With regards to the variable StockReturn and its variations, table 11 depicts that there are 
no statistically significant values at all. The OLSM as well as the LR-test indicate clear 
statistical insignificance as all values are far from the respective threshold values.  
 
5.2.2 Sub-Population - Largest Insurance Markets 
 
This sub-population only shows statistical significance for the ROA and its variations. 
Tables 12, 13 and 14 illustrate that all F/Chi2 statistics as well as t-/z-values, except for 
SizeTAscaled of NIIRout (TA), are not even close to the relevant threshold values 
indicating strong statistical insignificance. For this reason, this is not further extended at 
this point. However, the variable ROA reveals statistical significance and is, therefore, 
together with table 15 described in more detail below. 
 

Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

ROE (TA) REM 0.5640 0.2124 
Hybrid -0.61 

0.1596 0.0451 SizeTAscaled 0.98 
RiskBeta -1.81 

ROE (GWP) REM 0.5565 0.2989 
Hybrid -0.61 

0.1634 0.0519 SizeGWPscaled 0.37 
RiskBeta -1.51 

ROEout (TA) REM 0.7781 0.2734 
Hybrid -0.35 

0.5208 0.0479 SizeTAscaled 0.95 
RiskBeta -1.82 

ROEout (GWP) REM 0.7830 0.3853 
Hybrid -0.33 

0.5199 0.0467 SizeGWPscaled 0.29 
RiskBeta -1.58 

 
Table 12. Statistical results for ROE (sub-population - largest insurance markets). 
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Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

NIIR (TA) REM 0.1971 0.2977 
Hybrid 1.25 

0.5687 0.0057 SizeTAscaled 1.17 
RiskBeta 0.16 

NIIR (GWP) REM 0.1934 0.1656 
Hybrid 1.36 

0.4946 0.0013 SizeGWPscaled -1.39 
RiskBeta 1.16 

NIIRout (TA) REM 0.9404 0.0725 
Hybrid 0.03 

0.6788 0.0541 SizeTAscaled 2.16 
RiskBeta 0.56 

NIIRout (GWP) REM 0.9768 0.4320 
Hybrid -0.06 

0.6666 0.0049 SizeGWPscaled 0.64 
RiskBeta 1.21 

 
Table 13. Statistical results for NIIR (sub-population - largest insurance markets). 

	  

Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

StockReturn 
(TA) OLSM 0.9220 0.9937 

Hybrid 0.10 
- 0.0007 SizeTAscaled 0.25 

RiskBeta -0.10 

StockReturn 
(GWP) OLSM 0.9746 0.9172 

Hybrid -0.03 
- 0.0041 SizeGWPscaled -0.70 

RiskBeta 0.48 

StockReturnout 
(TA) OLSM 0.8226 0.9885 

Hybrid 0.22 
- 0.0011 SizeTAscaled -0.23 

RiskBeta 0.19 

StockReturnout 
(GWP) OLSM 0.9743 0.6694 

Hybrid 0.03 
- 0.0132 SizeGWPscaled	   -‐1.22	  

RiskBeta	   0.75	  
 

Table 14. Statistical results for stock return (sub-population - largest insurance markets). 
 

Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

ROA (TA) REM 0.0102 0.0001 
Hybrid -2.60 

0.7421 0.1775 SizeTAscaled -2.10 
RiskBeta -2.26 

ROA (GWP) REM 0.0115 0.0006 
Hybrid -2.56 

0.7225 0.1195 SizeGWPscaled -0.47 
RiskBeta -2.62 

ROAout (TA) REM 0.1493 0.0019 
Hybrid -1.51 

0.6560 0.1310 SizeTAscaled -0.49 
RiskBeta -2.96 

ROAout (GWP) REM 0.1856 0.0010 
Hybrid -1.39 

0.6492 0.1350 SizeGWPscaled 1.18 
RiskBeta -3.42 

Table 15. Statistical results for ROA (sub-population - largest insurance markets). 
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ROA (TA): The Chi2 statistic of the REM shows a value of 0.0001 which is clearly below 
0.05 indicating statistical significance. Furthermore, the z-values illustrate that all variables 
are statistically significant. The LR-test with a test statistic of 0.0102 further strengthens the 
indication of the statistical significance of the variable Hybrid.  
 
ROA (GWP): By assessing the statistical results for this variable variation, the same pattern 
as for ROA (TA), except for SizeGWPsclaed, can be observed as the REM as well as LR-
test demonstrate statistical significance. The z-value of the control variable SizeGWPsclaed 
is, however, not statistically significant with a value of -0.47.  
 
ROAout (TA): Here, statistical significance is shown by the Chi2 statistic of the REM as its 
value of 0.0019 is below 0.05. Nevertheless, the RiskBeta is the only variable that is 
statistically significant. Moreover, the LR-test with a Chi2 statistic above 0.05 confirms the 
statistical insignificance of the independent variable Hybrid. 
 
ROAout (GWP): The statistical results of this variable variation show the same pattern as 
ROAout (TA). Again, the RiskBeta is the only statistically significant variable which is 
even stronger. The test statistic of the LR-test also confirms the statistical insignificance of 
the variable Hybrid. 
 
5.2.3 Sub-Population - Non-EURO Countries 
 
ROE 
 

Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

ROE (TA) REM 0.7892 0.7759 
Hybrid 0.16 

0.6250 0.0135 SizeTAscaled 0.76 
RiskBeta -0.86 

ROE (GWP) REM 0.7339 0.7144 
Hybrid 0.24 

0.6272 0.0192 SizeGWPscaled 0.91 
RiskBeta -0.87 

ROEout (TA) REM 0.4989 0.3678 
Hybrid -0.74 

0.5885 0.0369 SizeTAscaled 0.94 
RiskBeta -1.37 

ROEout (GWP) REM 0.6104 0.5003 
Hybrid -0.60 

0.5981 0.0364 SizeGWPscaled 0.30 
RiskBeta -1.22 

 
Table 16. Statistical results for ROE (sub-population - non-EURO countries). 

 
With regards to this sub-population, the ROE and its variations do show any statistical 
significance at all. Neither the test statistics of the REM and the LR-test nor the z-values 
indicate statistical significance as those values are far beyond the respective threshold 
values.  
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ROA 
 

Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

ROA (TA) REM 0.3667 0.0172 
Hybrid -0.93 

0.7263 0.1741 SizeTAscaled -1.68 
RiskBeta -1.81 

ROA (GWP) REM 0.2776 0.0730 
Hybrid -1.16 

0.7115 0.0960 SizeGWPscaled 0.05 
RiskBeta -2.02 

ROAout (TA) REM 0.0703 0.0330 
Hybrid -1.94 

0.7654 0.1201 SizeTAscaled -0.99 
RiskBeta -1.32 

ROAout (GWP) REM 0.0441 0.0454 
Hybrid -2.10 

0.7790 0.1137 SizeGWPscaled 0.48 
RiskBeta -1.44 

 
Table 17. Statistical results for ROA (sub-population - non-EURO countries). 

 
ROA (TA): Since the Chi2 statistic of the REM is 0.0172, which is below 0.05, the overall 
statistical significance is given. However, all z-values indicate that there is no correlation 
between the variables and ROA. All values lie between +/-1.96. Yet, the values of 
SizeTAsclaed and RiskBeta are quite close to this boundary value. Besides that, the LR-test 
confirms the statistical insignificance of Hybrid. 
 
ROA (GWP): By assessing the overall statistical results of both the REM and the LR-test, 
statistical insignificance is observable. Nevertheless, the control variable RiskBeta shows a 
z-value of -2.02 indicating statistical significance. 
 
ROAout (TA): The Chi2 statistics with a value of 0.0330 illustrate an overall statistical 
significance. However, all z-values show statistical insignificance which means that no 
correlation between those and ROAout exists. It is noteworthy that the z-value of the 
independent variable Hybrid is very close to the threshold value. The LR-test with a Chi2 
statistic of 0.0703 confirms the weak statistical insignificance of Hybrid.   
 
ROAout (GWP): An overall statistical significance is revealed by the Chi2 statistic of the 
REM as its value of 0.0454 is slightly below 0.05. However, the z-values show no 
statistical significance for the control variables SizeGWPscaled and RiskBeta. With regards 
Hybrid, statistical significance indeed exists as its z-value is -2.10. Moreover, the 
correlation between Hybrid and the ROAout is further confirmed by the LR-test. Here, its 
P>Chi2 value equals 0.0441 which is below 0.05. 
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NIIR 
 

Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

NIIR (TA) REM 0.2670 0.0170 
Hybrid 1.03 

0.5046 0.0164 SizeTAscaled 2.35 
RiskBeta 0.13 

NIIR (GWP) REM 0.0931 0.0881 
Hybrid 1.76 

0.4550 0.0017 SizeGWPscaled -1.08 
RiskBeta 1.19 

NIIRout (TA) REM 0.9750 0.0000 
Hybrid -0.05 

0.3176 0.0486 SizeTAscaled 4.33 
RiskBeta 0.41 

NIIRout (GWP) REM 0.7653 0.9117 
Hybrid 0.22 

0.0003 0.3770 SizeGWPscaled 2.34 
RiskBeta 1.25 

 
Table 18. Statistical results for NIIR (sub-population - non-EURO countries). 

 
NIIR (TA): The Chi2 statistic of the REM indicates statistical significance as 
P>Chi2=0.0170 is below 0.05. However, the only variable having a z-value above +1.96 or 
below -1.96 is the control variable SizeTAscaled. The LR-test also indicates the non-
existence of a correlation between Hybrid and the NIIR. 
 
NIIR (GWP): As table 18 depicts, all overall test statistics and z-values show statistical 
insignificance. Again, it is noteworthy, that the z-value of Hybrid is quite close to the 
threshold value.   
 
NIIRout (TA): A strong overall statistical significance of the REM is demonstrated by the 
Chi2 statistic as P>Chi2=0.0000. However, only the control variable SizeTAscaled with a z-
value of 4.33 is statistically significant. Further, the LR-test confirms the statistical 
insignificance of Hybrid due to a Chi2 statistic of 0.9750. 
 
NIIRout (GWP): The Chi2 statistic of the REM reveals that there is no statistical 
significance as its value of 0.9117 far above 0.05. Nevertheless, the control variable 
SizeGWPscaled with a z-value of 2.34 indicates statistical significance. In addition, the LR-
test with a Chi2 statistic of 0.9750 further proofs the statistical insignificance Hybrid. 
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StockReturn 
 

Variable Model LR-test P>F/P>Chi2 t-/z-value Rho R2 

StockReturn 
(TA) OLSM 0.8312 0.5121 

Hybrid 0.21 
- 0.0224 SizeTAscaled 0.99 

RiskBeta -0.01 

StockReturn 
(GWP) OLSM 0.7093 0.7161 

Hybrid 0.37 
- 0.0133 SizeGWPscaled -0.18 

RiskBeta 0.70 

StockReturnout 
(TA) OLSM 0.5982 0.7887 

Hybrid -0.52 
- 0.0111 SizeTAscaled 0.54 

RiskBeta 0.38 

StockReturnout 
(GWP) OLSM 0.6731 0.7108 

Hybrid -0.41 
- 0.0145 SizeGWPscaled -0.79 

RiskBeta 1.13 
 

Table 19. Statistical results for stock return (sub-population - non-EURO countries). 
 
Here, the StockReturn and its variations show no statistical significance at all. Table 19 
illustrates that all overall test statistics as well as t-values lie far beyond the respective 
threshold value. 
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6. Analysis, Discussion & Conclusion 
 
In this chapter, the empirical results are summarised, interpreted and linked to the 
underlying theoretical framework presented in chapter 3. For this purpose, conclusions are 
drawn from the outcomes of the panel data models and in addition, potential reasons for the 
statistical significance they do or do not indicate are analysed and discussed. In doing so, 
the statistically significant outcomes regarding the correlation between the degree of hybrid 
capital endowment and financial performance are analysed first. This is further depicted by 
establishing the relevant regression model equations. Subsequently, the statistically 
insignificant results are interpreted and possible reasons for the statistical insignificance are 
discussed. In addition, it is presented whether the formulated hypotheses are accepted or 
rejected. This chapter is completed by answering the research question and drawing final 
conclusions.     
 
6.1 Significant Results 
 
As this study focuses on the impact of hybrid capital on insurance companies’ performance, 
the correlation between the degree of hybrid capital endowment, represented by the 
independent variable Hybrid, and the performance measures is the one of interest. For this 
purpose, table 20 depicts for which dependent variables and its variations a correlation with 
Hybrid is existent and statistically significant, proofed by the test statistics of the LR-test as 
well as the FEM, REM or OLSM. As table 20 demonstrates, there is only a statistically 
significant correlation for the ROA. All the other dependent variables and their variations 
do not reveal a significant correlation with the degree of hybrid capital endowment, only 
with certain control variables which, however, is not relevant in this study. The green areas 
in table 20 indicate existent statistical significance with the independent variable Hybrid. 
Consequently, the blank areas stand for no correlation between those variables. 
Furthermore, the highest statistical significance for each population is marked by the term 
highest within the green area. Thus and regarding the main population, the ROA excluding 
outliers together with the GWP as the enterprise size measure shows the highest statistical 
significance. With regards to the sub-population comprising the largest insurance markets 
in Europe, the ROA including outliers with total assets as the control variable reveals the 
highest significance. The sub-population involving solely non-EURO countries in Europe 
only shows statistical significance for the ROA excluding outliers in combination with 
GWP.      
 

 Population 

 Main Largest Insurance 
Markets 

Non-EURO 
Countries 

ROA (TA)  Highest  
ROA (GWP)    
ROAout (TA)    
ROAout (GWP) Highest   

 
Table 20. Statistical significance for the degree of hybrid capital endowment. 
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In order to make the correlation more clear as well as to visualise them, the regression 
equations with the highest significance are established and described. The equations are 
stated below for all three populations. However, the equations are simplified by excluding 
the error terms as their negligence does not adversely affect the conclusions that are drawn 
and would just make the equations more complex.  
 
Equation (XVIII) refers to the main population while the equation (XVIV) refers to the sub-
population comprising the largest insurance markets in Europe. Equation (XX) relates to 
the sub-population containing non-EURO countries in Europe. More details are provided in 
appendix 83, 96 and 115.  
 

YROA= 0.0153 - 0.0345 * XHybrid (XVIII) 
 

YROA= 0.0417 - 0.0722 * XHybrid - 0.0371 * XSizeTAscaled - 0.015 * XRiskBeta (XVIV) 
 

YROA= 0.0153 - 0.0284 * XHybrid (XX) 
 
All three equations demonstrate a negative correlation between the degree of hybrid capital 
endowment and the performance measure ROA. However, this relationship can be assessed 
as quite weak as the coefficients of -0.0345, -0.0722 and -0.0284 are very small. For 
instance and with respect to the main population, this means that if the degree of hybrid 
capital endowment increases by one unit, the ROA decreases by the factor 0.0345. In 
addition, the equations illustrate that the control variables are only statistically significant 
and therefore included for the sub-population comprising the largest insurance markets. For 
the other populations, the ROA depends solely on the degree of hybrid capital endowment 
and the control variables do, statistically seen, not matter.    
 
At this point, it makes sense to have a look at the Rho as well as R2 values to interpret the 
results properly. With regards to equation (XVIII) referring to the main population, the Rho 
value is 0.7264 and the R2 value 0.1381. The Rho may be seen as a goodness-of-fit of the 
applied model, here the REM, saying that 72.64 percent of the total composite error 
variance is explained by the individual/group specific errors (Park, 2011, p. 37). Thus, the 
fit of the REM is assumed to be sufficient and appropriate. Regarding the R2, it needs to be 
considered that it is reported incorrectly. Nevertheless, it is quite low with 13.81 percent 
which is the case for all variable variations of the ROA. A low R2 indicates that only a 
small proportion of the variance of the ROA is explained by the independent and control 
variables. Consequently, even if the statistical significance is given, only around 14 percent 
of the change in the ROA can be explained by the selected variables. The remaining 
proportion is due to other variables that are not considered in this study. Similar results are 
obtained for the two sub-populations with Rho values between 70-80 percent and R2 values 
between 10-20 percent. To conclude, even if the models seem to be adequate and statistical 
significance is given, the negative correlation between the degree of hybrid capital 
endowment and the ROA is weak. 
 
As a negative correlation exists, the link to the underlying theoretical framework needs to 
be established and the practical as well theoretical implications of these outcomes have to 
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be discussed. Assuming that the correlation between the degree of hybrid capital 
endowment and the ROE, NIIR and the stock return is not existent due to the statistical 
insignificance that both the LR-test and the panel data models indicate, insurance 
companies would not have to care about those performance measures when deciding on the 
employment of hybrid capital. On the other hand, insurance companies have to take the 
effect on the ROA into account as it is negatively influenced by hybrid capital. In other 
words, utilising hybrid instruments weakens the ROA. This knowledge is helpful for 
insurance companies as they have to weigh the benefits of hybrid capital, also with regards 
to regulatory capital, against the consequences for their ROA. In case that hybrid 
instruments are not solely issued because of regulatory policies, they have to be aware of 
the fact that it will negatively influence their performance concerning the ROA. However, 
if the companies’ strategy and focus does not rely that much on this particular performance 
measure, the regulatory benefits, for instance, may easily outweigh the ROA implications. 
Therefore, the issuance of hybrid capital is neither advantageous nor disadvantageous per 
se. Yet, as hybrid capital is basically a cheap and attractive way to raise new capital, the 
benefits are strong as there is only an impact on the ROA which is, at the same time, quite 
weak. This has also been demonstrated by a study of Carlsson et al. (2006) in which 
beneficial ways and situations for using hybrid instruments are suggested. Nevertheless, the 
authors have expected the opposite, i.e. a positive correlation between the degree of hybrid 
capital endowment and performance, which, of course, would induce a different stance. A 
positive correlation would be consistent with theory and indicate that the employment of 
hybrid instruments improves performance.  
 
Results showing positive relationships would have induced a theoretical benefit in the way 
that the underlying theories and the academic field of capital structure in general could be 
further extended through affirmation. However, this is not the case with the findings of this 
study. In fact, the results even contradict the underlying theories as well as many previous 
research studies. To begin with the fundamental theory of Modigliani & Miller (1958), a 
contradiction is clearly noticeable. Here, only the M&M propositions including corporate 
taxes are considered as they reflect real life scenarios. To recapitulate, the proposition I 
states that the overall value of an enterprise is influenced by leverage meaning that 
deploying debt positively correlates with the value of an enterprise and its performance. In 
addition, proposition II predicts that the cost of capital decreases with increased leverage 
which leads to a higher return or performance, respectively. Furthermore and as elaborated 
in chapter 3, the pecking-order theory (Myers, 1984; Donaldson, 1961) in combination with 
the trade-off (Kraus & Litzenberger, 1973) and signalling theory (Ross, 1977) comes to a 
similar conclusion. Affirming that employing debt is, up to a certain limit, beneficial for 
enterprises, it lowers their cost of capital. As a consequence, debt has a positive impact on 
the enterprise’s financial performance. Most of the examined insurance companies carry 
debt-like hybrid instruments on their balance sheet so that it can be treated like debt to 
some extent. However, the findings of this research study are not consistent with those 
claims. As mentioned before, this study reveals that there is no relationship between the 
degree of hybrid capital endowment and the majority of the performance indicators. But 
there is a slightly negative effect with regards to the ROA. Obviously, this is not in line 
with any of the underlying theories. In terms of previous research studies, the outcomes of 
this study oppose, amongst others, the findings of Dessi & Robertson (2003, pp. 916-917) 
who proved that a higher debt-ratio enhances the performance of an enterprise.  An 
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explanation for this negative correlation might be that insurance companies employ too 
much debt or debt-like hybrid instruments. This might result in an increased risk of the 
equity and therefore, the higher cost of equity outweighs the cost or tax benefits induced by 
the debt or debt-like hybrid instruments. Even if the debt ratios are assessed as being not 
alarming for the investigated companies, the higher cost of capital due to an increased risk 
is possible though. However, the study of Gleason et al. (2000, p. 190) showed the exact 
contrary, stating that enterprises perform better when deploying less debt which is in line 
with the findings of this research. In addition, the findings are compatible to the outcomes 
of the study by Skopljak	 & Luo (2012, pp. 295-296). They conducted a study on how 
different capital structures affect the financial performance of Australian banks and come to 
the conclusion that a low leverage ratio leads to increased, whereas a high leverage ratio 
results in decreased performance. These findings discover the same correlation pattern as 
this study. Of course, the environment is different as the Australian banking market is 
hardly comparable to the European insurance market. Nevertheless, the compatibility is 
given though.   
 
To look at the pecking-order theory by Myers (1984) more closely, the negative 
relationship clearly contradicts this theory. In simple words, this theory states that the 
cheapest capital sources which are the internal funds followed by debt should be exploited 
first and the most expensive one, i.e. equity, at last. Hybrid capital is located between 
equity and debt and thus, by following this theory, hybrid capital is to be preferred to 
equity. Replacing equity by hybrid capital should, therefore, lower the cost of capital and 
improve performance. In particular with regards to regulatory capital, hybrid capital offers 
attractive features to replace the more expansive equity. However and according to this 
study, the employment of hybrid capital shows either no impact on performance at all or a 
negative relationship. A potential reason is already given in the end of the previous 
paragraph. Besides that, Lindblom et al. (2011, p. 25) slightly contradicts the pecking-order 
theory with their empirical findings by pointing out that other types of capital such as 
convertible bonds as hybrids are not to be preferred to the issuance of pure equity and are 
even ranked below those. It is further reasoned, that this type of financing is followed by a 
higher content of asymmetric information and higher transaction costs. As a consequence, 
the outcome of this study is, therefore, in line with their findings. 
 
Nonetheless, the negative correlation between the degree of hybrid capital endowment and 
performance might have to be explained by other factors than the classic theories. As 
discussed in chapter 3, these non-traditional factors affecting capital structure, for instance 
the strategy (O’Brien, 2003, p. 416), enterprise size (Degryse et al., 2010, p. 443-444) or 
stage within the enterprise’s life cycle (Fluck, 2000, p. 2-3), might provide reasons for the 
detected correlation. However, as these studies focus only on small to medium-sized 
enterprises, their findings are limitedly applicable to this research. In addition, 
Wu & Au Yeung (2012, p. 3427) state, that low growth type enterprises in an improved 
economic market condition favour raising debt as this leads to an decrease in capital costs 
which, ultimately, results in an increase in performance. However, as this study is rather 
examining low growth enterprises the findings contradict Wu & Au Yeung (2012, p. 3427) 
as the performance is weakened by employing more debt-like hybrid instruments. 
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6.2 Insignificant Results 
 
Based on the data analyses, no statistically significant correlations between the degree of 
hybrid capital endowment and the performance measures ROE, NIIR and stock return are 
existent. In contrast to the ROA, neither the results of the OLSM, FEM or REM nor the 
LR-tests indicate any statistical significance for the independent variable. Given those 
outcomes, it is important to reflect upon the underlying theoretical framework.  
 
The non-existence of any correlation contradicts the propositions of the theories as well as 
most of the previous research. Studies that reveal no correlation between hybrid capital and 
performance do not exist so that these findings are novel. According to 
Silbernagel & Vaitkunas (2012, p. 3), the employment of hybrid capital enhances 
performance by lowering the overall cost of capital. Consequently, an increasing degree of 
hybrid capital endowment is expected to improve the ROE, NIIR or stock return. However, 
this is not the case in this study. Furthermore, the majority of the hybrid instruments that 
this study comprises are debt-like instruments and therefore, classified as debt. As 
Hopkins (1996, p. 45) proves, hybrid instruments that are classified as debt positively affect 
the stock price resulting in a higher stock return. However, this study does not affirm 
Hopkins’ finding as it shows that the stock return does not increase by employing more 
hybrid capital. In addition, Modigliani & Miller propose that an increasing leverage leads to 
a better performance due to the induced tax shield. The trade-off theory extends this claim 
by introducing financial distress costs so that the performance enhancing effect of an 
increased leverage ratio is only existent up to a certain degree. In this context, the fact that 
there is no correlation between the ROE, NIIR and stock return might be caused by a too 
high leverage ratio. This means that the tax shield is offset by the financial distress costs so 
that no effect at all is observable. Furthermore, the results clearly contradict the findings of 
Dessi &	  Robertson (2003, pp. 916-917) and Gleason et al. (2000, p. 190). As mentioned 
above, both discover a correlation between leverage and performance. To link the outcomes 
to the regulatory context, the issuance of hybrid capital for regulatory purposes signals that 
the insurance company is aware of the regulatory challenges it has to face and is willing to 
meet the regulatory requirements in an efficient way. This is not only linked to the 
signalling theory by Ross (1977) but also to the pecking-order theory as the insurance 
company favours hybrid capital over the more expensive equity with regards to regulatory 
capital. This sends positive signals, for instance to the outside investors, and should have a 
positive impact on the stock return. Nevertheless, such an effect is not observable in this 
study. A possible reason might be that the Solvency II regime is not in force yet so that the 
outside investors or analysts do not take the role of hybrid capital in the context of 
Solvency II fully into account. As a result, the positive signals vanish. In addition, the 
findings also contradict the pecking-order theory as choosing the cheaper capital form 
should lead to enhanced performance. Empirical evidence by Lindblom et al. (2011, p. 25) 
shows that hybrid instrument should be considered as the very last funding source, mainly 
due to higher costs caused by information asymmetry. Hence, the employment of hybrid 
capital weakens the performance. In this study, the outcomes do not confirm their finding 
as issuing more hybrid capital does not negatively affect the ROE, NIIR and stock return.  
 
Moreover, there are numerous other determinants of performance and capital structure 
which are not incorporated in this study, simply because the authors are not able to do so. 
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Here, only enterprise size and risk are considered as variables. 
Hansen & Wernerfeldt (1989, p. 399) explain that there are also organisational and 
environmental factors that affect performance and are not taken into account in this study. 
Such factors are, amongst others, the enterprises’ strategy, life cycle stages or technological 
characteristics. Further, Berger & Bonaccorsi di Patti (2006, p. 1069) proved for the 
banking industry that an increase in leverage leads to improved performance due to reduced 
agency costs. Even if the outcomes of this study contradict the finding of 
Berger & Bonaccorsi di Patti, insurance companies do not operate in the banking industry 
and therefore, there might be a different correlation for the insurance industry.      	  
 
Nevertheless, there is always the possibility that the outcomes are caused by errors that 
occurred or are made during the research process. It is important not to simply accept the 
insignificant results but also to investigate and discuss potential error sources.  
 
First of all, the underlying theoretical framework could lead to insignificant results due to 
the application of inappropriate theories and theoretical concepts. Relying on unsuitable 
theory might cause that the reasons for the existence of the examined relationship are not 
understood so that the wrong research variables are selected. This, of course, would most 
likely lead to insignificant statistical results as the dependent variable is not all explained by 
the incorporated variables. In this study, the theoretical context the research question is put 
in appears to be plausible and appropriate. All involved theories are elaborated and 
discussed with regards to their relevance in the context of this study. Even if the underlying 
classic theories might not be able to cover hybrid capital as a special form with complex 
characteristics, the authors are convinced that the established theoretical framework fully 
serves this research undertaking and allows them to draw reasonable conclusions. The field 
of capital structure is not sufficiently researched yet and thus, the choices regarding existing 
and relevant theory is naturally limited. However, the chosen theories enable the authors to 
define and choose suitable research variables which are essential to explain the analytical 
results properly. Of course, the authors are not able to include all potentially influencing 
variables as, considering their resources, it is simply not feasible. The fact that a 
statistically significant correlation between the ROA and degree of hybrid capital 
endowment exists confirms the correct choice to some extent. For those reasons, the 
theoretical framework might raise doubt but it is not seen as a serious error source that 
could have caused the insignificant outcomes. 
 
Second, the methodological framework is to be considered as a potential error source. The 
researcher’s methodological considerations are a crucial element that forms and guides the 
way the research is conducted. Thus, choosing the most appropriate philosophical stances is 
decisive to achieve credibility implying that the correct choices regarding the structure of 
the research process are made. Methodological considerations comprise the epistemological 
as well ontological point of view reflecting the researcher’s way to carry her research 
undertaking out. In this study, a pure objective approach is chosen in order to answer the 
research question properly. This decision is sufficiently justified and previous research in 
finance, especially in this research field, confirms its appropriateness. It could be argued 
that subjective elements could be incorporated which might lead to different results. 
However, the authors do not see any plausible reason why such elements should be utilised 
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as they believe that the research question can be best answered by excluding subjectivism. 
Hence, the methodological framework is assessed as strong as well as reasonable. 
 
Third, so called type I and type II errors need to be mentioned in this context. While a type 
I error can occur if the number of examined entities is too small or the chosen time period 
too short, a type II error might appear if those are too large or long, respectively 
(Park, 2011, p. 6). However, a type I error is not an issue here as it is about rejecting the 
null hypotheses when it is in fact true. This not the case as due to the statistically 
insignificant results, the null hypotheses are not rejected. In contrast, a type II error says 
that the null hypothesis is not rejected when the alternative hypothesis is in fact true. In 
other words, the null hypothesis is not rejected even if it is false. Thus, there could be a 
correlation between the degree of hybrid capital endowment and the performance measures 
but the panel data models indicate the opposite. Yet, the population of 39 entities and the 
time horizon of six years do definitely not appear to be too large so that the existence of a 
type II error is not very likely. 
 
Fourth, the overall framework concerning the investigated entities, the setting as well the 
time horizon could be a cause for the insignificance of the results. An altered or extended 
framework could lead to different results which might be statistically significant. For 
instance, the number of insurance companies could be increased by loosening the criteria 
which have to be met in order to qualify for this study. The number of 39 considered 
insurance companies might occur rather small when it comes to statistical analyses. 
However, it does not appear feasible to the authors to increase this amount as the definition 
of the qualification criteria for the insurance companies is based on numerous reasons such 
as limited data availability. The resources as well as the overall conditions of this research 
undertaking are limited and seem not to allow for a larger population. To summarise, it is 
thoroughly argued throughout the entire research process for which reasons specific 
decisions are made. The authors are convinced that those decisions are inevitable in order 
to be able to conduct this study and to answer the formulated research question properly. 
With regards to potential changes in the overall framework, considerations and 
recommendations are discussed in chapter 7.3.     
 
Last but not least, the appropriateness of the statistical models has to be taken into account 
when assessing the statistically insignificant outcomes. First of all, the chosen panel data 
models are popular statistical tools and often have been applied in previous finance 
research investigating similar relationships. The authors perform several statistical tests in 
order to determine which panel data models fit the underlying data best. Thus, according to 
those tests, the applied models should provide the best possible results. Additionally, LR-
tests are carried out to confirm or disprove the statistical outcomes of the panel data 
models. Indeed, consistency between the LR-test and the panel data model is always given. 
The fact that the LR-test indicates insignificance with regards to the independent variable 
Hybrid, of course, strengthens the overall insignificant result. Even if the Rho values, in 
comparison to the ROA analyses, are relatively low indicating a weak goodness-of-fit this 
might be caused by other factors, not necessarily because the wrong models are selected. 
The low R2 values signal that the model cannot explain the changes in the dependent 
variables for the most part by the incorporated independent and control variables. There is 
still the possibility that the correlations are in fact not existent but maybe the variable 
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choices are not adequate in the way that they do not capture the all of the actual reasons for 
the changes in performance. Concerning the control variables, the authors did not see any 
other opportunity to include other ones without creating statistical issues such as 
multicollinearity. Moreover, the authors believe that the two control variables enterprise 
size and risk are reasonable and as they simply cannot come up with other variables, it 
appears not feasible to them to improve the R2 values by adding more variables. 
Nevertheless, including more variables could be a promising solution to achieve 
statistically significant results here.         
 
In summary, there are some potential issues such as the population size that might cause the 
statistically insignificant outcomes. However, the authors believe that they conduct this 
study in the best possible way which finally leads to credible results. They assess the 
quality of this research undertaking as adequate which is further elaborated in chapter 7.1.        
 
6.3 Hypotheses 
 
Besides the discussions above, the findings allow for answering the formulated hypotheses. 
The hypotheses of this study are derived from the underlying theoretical framework as well 
as the author’s expectations. It is expected that not only the general usage but also an 
increased degree of hybrid capital endowment lead to an improved financial performance of 
insurance companies. For this reason, a positive correlation between the applied 
performance measures and the degree of hybrid capital endowment is expected. Hypotheses 
1-5 refer to the main population consisting of the 39 selected insurance companies, whereas 
hypotheses 6 and 7 concern the sub-populations. Again, it is assumed that the statistical 
results reflect the truth meaning that no correlation for the ROE, NIIR and stock return 
exists.  
 
H1, stating that the degree of hybrid capital endowment is correlated with performance, has 
to be rejected for the most part. Solely with regards to the ROA, a correlation is statistically 
significant and therefore, existent. Consequently, the existence of any correlation is in line 
with previous studies such as Dessi & Robertson (2003) and Gleason et al. (2000) while the 
non-existent correlation contradicts them.	  
 
Furthermore, H2, H3, H4 and H5 are fully rejected as the authors do not detect a positive 
correlation between the degree of hybrid capital endowment and any of the dependent 
variables. The only statistically significant result indicates a negative correlation. The 
finding of a negative correlation is backed by studies conducted by Skopljak	 & Luo (2012) 
and Gleason et al. (2000). 
 
H6 proposes that the correlation between the degree of hybrid capital endowment and 
performance is stronger in countries with a high density of insurance companies. This 
hypothesis also has to be rejected for the ROE, NIIR and stock return, simply as no 
correlation exists. However, the hypothesis can be accepted with regards to the ROA, but 
with caution. By comparing the results for the ROA with the highest statistical significance, 
the equations (XVIII) and (XVIV) show that the coefficient of the variable Hybrid is, in 
absolute values, more than twice as large for the sub-population. Even if this correlation is 
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still weak, the correlation is indeed stronger for the sub-population. Yet, the results with the 
highest statistical significance are based on different variables. While one uses TA and 
includes outliers of the ROA, the other one utilises GWP and excludes outliers of the ROA. 
Thus and in case exactly the same variables, i.e. TA and ROA excluding outliers, are 
involved, the comparison shows that the correlation is weaker for the sub-population. 
Regarding the main population, the coefficient of the variable Hybrid is -0.0840 which, in 
absolute values, is larger than -0.0722. Thus, the hypothesis needs to be rejected. To sum 
up, depending on which statistical results are compared, H6 can either be accepted or 
rejected with regards to the ROA. 
 
Similar to H6, H7 stating that the correlation between the degree of hybrid capital 
endowment and performance will be weaker in non-EURO countries has to be rejected for 
the ROE, NIIR and stock return but accepted for the ROA. As depicted by the equations 
(XVIII) and (XX), the coefficient of the variable Hybrid is, in absolute values, smaller for 
the respective sub-population meaning that the correlation is weaker. Consequently, H7 has 
to be accepted and is, therefore, true with regards to the ROA. Here, the statistical results 
are based on exactly the same variables so that a differentiation is not necessary.  
 
6.4 Conclusion 
 
Due to the recent developments within the European regulatory environment, European 
insurance companies have to adjust their capital structure in order to comply with new 
regulatory capital requirements. In doing so, insurance companies increasingly embrace 
hybrid capital which offer attractive features as a source for regulatory capital. At this 
point, knowledge about the implications of hybrid capital is of high value in making capital 
structure decisions. For this reason, this study examines the impact of the degree of hybrid 
capital endowment on insurance companies’ performance. However, the results do not only 
contribute to the knowledge of decision makers in insurance companies, but also to the 
academic fields of capital structure, hybrid capital and performance. In particular insurance 
companies and the field of hybrid capital are not sufficiently researched yet which is 
definitely of need given the regulatory context. Here, the ultimate goal is to provide 
empirical evidence in order to be able to properly answer the formulated research question: 
 
Does the degree of hybrid capital endowment have an impact on the performance of 
insurance companies? 
 
For the most part, the performed statistical analyses do not reveal statistically significant 
results. Solely the performance measure ROA indicates a statistically significant correlation 
with the degree of hybrid capital endowment. Consequently and even if the statistical 
results regarding the ROE, NIIR and stock return show no correlation with the degree of 
hybrid capital endowment, the research question has to be answered in the affirmative. The 
authors believe in their statistical results but also discuss potential sources for errors which 
might have caused the insignificant outcomes. Thus, the possibility of the existence of any 
correlations between the degree of hybrid capital endowment and the ROE, NIIR and stock 
return is not simply ignored.  
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In order to be able to interpret these findings, the revealed negative correlation between the 
degree of hybrid capital endowment and the ROA as well as the non-existent correlation 
with regards to the ROE, NIIR and stock return are linked to the established theoretical 
framework. It is demonstrated that the findings of this study clearly contradict the 
underlying theories and most of the previous studies, especially within the field of capital 
structure. For this reason, it is difficult to derive profound reasons that explain the 
outcomes. Nevertheless and despite the authors’ dissenting expectations, possible 
explanations are discussed and evaluated.  
 
To conclude, hybrid capital is a highly complex financing instrument due to its custom-
made nature. Depending on its purpose and objectives, hybrid instruments are structured 
individually and are often not clearly classifiable as equity- or debt-like. For this reason, it 
is likely that hybrid capital is beyond the scope of the traditional capital structure theories. 
Consequently, it is not possible to explain the implications of hybrid capital by the 
underlying theories so that new ones have to be established for this special form of capital.  
 
The findings of this study contribute to the knowledge creation in the field of hybrid capital 
as well as capital structure. They are novel and as such, provide a starting point to adjust 
existing or to develop new theories in order to capture the specifications of hybrid capital. 
This can be assessed as a valuable contribution to academic knowledge and might spur 
future researchers to investigate the special role of hybrid capital within the enterprises’ 
capital structure in order to break the static ties of the classic theories. In addition to that, 
the practical contribution is limited in the way that the precise implications of employing 
hybrid capital and its causes are not known with certainty so that decision makers of 
insurance companies cannot be guided in making capital structure decisions. It is inevitable 
for them to thoroughly weigh the benefits of utilising hybrid capital against the potential 
drawbacks but, at the same time and based on this study, they do know that the classic 
capital structure theories do most likely not hold for hybrid instruments. 
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7. Final Assessment & Considerations 
 
This final chapter evaluates the overall quality of this study by discussing the following 
dimensions: the analytical and ethical dimension. It is essential for this research to address 
these two dimensions in order to enhance the credibility of the study. As the ultimate goal 
of this research undertaking is to contribute to academic as well as practical knowledge, a 
high research quality is required to reach this aim. Further, ethical considerations foster the 
acceptance of the research outcomes by other researchers and practitioners. As the terms 
imply, the analytical dimension rather focuses on the analytical steps that are taken by the 
authors while the ethical dimension deals with ethical issues that could threaten the quality 
of the research. To conclude this chapter, recommendations for further research that might 
extend the scope or verify the results of this study are presented. 
 
7.1 Limitations & Quality Criteria 
 
“A limitation of a study design or instrument is the systematic bias that the researcher did 
not or could not control and which could inappropriately affect the results.” 
(Price & Murnan, 2004, p. 66). 
 
In other words, limitations of a study are constraints and those features of the 
methodological framework that have an influence on the interpretation of the outcomes as 
well as the final conclusions. Furthermore, limitations contain conditions or external forces 
which cannot be controlled by the researcher and impact the way the study is designed. As 
such, limitations are closely related to the overall quality of the conducted research in the 
way that an adequate depiction of those indeed enhances the quality assessment of the 
interpretations and conclusions. This is an essential aspect and ultimately, makes the 
research study more credible. In this context, mainly reliability and validity are addressed 
in order to delineate limitations as a threat to the quality of this study. 
 
7.1.1 Reliability  
 
Reliability is an issue that concerns the consistency of measurement and is to be clearly 
distinguished from validity as there might be consistent but invalid measurements 
(Bollen, 1989, p. 206).  This explanation implies that reliability is only given if 
measurements are repeatable and basically lead to the same results independent, for 
instance from the person who is carrying out the research, occasion or point of time 
(Drost, 2011, p. 106). As described by Drost (2011, pp. 106-107), in rather qualitative 
research applying data collection methods such as interviews threats to reliability are likely 
to exist as there are many sources for potential errors and bias, for instance uncontrollable 
emotional states of the interviewees. However, this study exhibits a quantitative character 
and the required data is gathered through an archival research strategy which reduces the 
vulnerability to errors and bias. This historical data has been either directly published by 
the insurance companies in their annual reports or is provided by databases such as 
DataStream. As such, it is not subject to any alterations after publication. Hence, different 
researchers at a different point of time would collect exactly the same data in case they are 
about to repeat or replicate this study. The research variables, i.e. the performance measures 
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as well as the hybrid capital ratio, are thoroughly explained and in addition, presented 
through formulas so that the determination procedure of those variables is as clear as 
possible. This enables the reader to understand which data is relevant and needs to be 
gathered. Nevertheless, in chapter 4.4 the authors address several data collection issues 
which might have induced subjectivity to some extent as decisions regarding specific data 
had to be made. Even if those issues occurred, adequate arguments for the decisions made 
are given and justified based on the author’s financial understanding. For that reason, the 
authors believe that these decisions are viewed as reasonable and would be made by other 
researchers with the same level of financial knowledge as well. As a result, the reliability is 
not weakened significantly.  
 
Moreover, as the utilisation of any sampling methods is not necessary in this study, there is 
no threat to reliability related to that. The total population of more than 5,000 insurance 
companies is narrowed down to a final size of 39 according to well-explained and 
vindicated qualification criteria presented in chapter 4.1. Since this population size is 
absolutely manageable within the scope of this study, establishing a smaller sample is not 
of need. Consequently, any error or bias induced by applying a certain sampling method is 
avoided.  
 
Another aspect concerning reliability is proposed by Bryman & Bell (2011, pp. 158-159), 
the inter-observer consistency. This pertains to the possibility that the observations or data 
collection is not performed equally in case the research is conducted by several researchers. 
In fact, this study is carried out by two researchers. However, any potential discrepancies 
during the data collection process or analysis part are eliminated by synchronising our 
actions. The authors always acted according to the set of criteria and conditions that are 
decided on by them and conferred with each other in case of any doubts. In doing so, the 
threat to inter-observer consistency is minimised.  
 
Finally, given the high degree of transparency this study appears to be reliable as, 
throughout the entire research process, the authors aim for facilitating the repeat or 
replication of this study with consistent outcomes. In this connection, transparency also 
refers to the statistical tools that are chosen to evaluate the datasets. 
 
7.1.2 Validity 
 
Based on the reliability of this study, validity is a further crucial quality criterion which is 
about the overall significance of the components of research in order to draw valid 
conclusions (Drost, 2011, p. 114). According to Drost (2011, p. 115), there are four validity 
types to be considered: statistical conclusion validity, internal validity, construct validity 
and external validity. Trochim (2006) describes two spheres, the theoretical and 
observational sphere, which the different types of validity refer to. The theoretical sphere 
comprises all the theories previous research came up with and that attempt to explain the 
reality into which ideas, expectations and concepts are translated. This reality around us 
represents the observational sphere. Here, the translation process to connect the two spheres 
is referred to as operationalisation (Trochim, 2006). As stated by Trochim (2006) the four 
types of validity build on each other so that those as well as their scope and relevance in 
this study are examined according to the suggested logical order.    
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Statistical conclusion validity is positioned in the observational sphere and asks whether the 
tested correlation between the research variables exists (Drost, 2011, p. 115). In this 
context, the statistical significance of the correlation is the central aspect in order to be able 
to properly answer the question regarding its (non-)existence. Consequently, weak 
statistical significance is a major threat to this type of validity so that choices in terms of 
statistical methods and models need to be made thoroughly and with caution. In this study, 
a major part of the outcomes is statistically insignificant. For that reason, the 
appropriateness of the chosen statistical models is discussed in chapter 6 in which potential 
error sources are assessed. The authors believe that the insignificance is not caused by 
choosing the wrong panel data models, other factors such as the small population size seem 
to be more likely. However, they emphasise that the non-existence of the correlations is in 
fact a possible option. This is further confirmed by the performed LR-tests indicating that 
there is no significant correlation between the degree of hybrid capital endowment and the 
performance measures, except in terms of the ROA. Finally and as the correlation with 
regards to the ROA is statistically significant, statistical conclusion validity might be not 
fully but at least given to some extent.  
 
Internal validity also concerns the observational sphere and in referring to 
Price & Murnan (2004, p. 66), it is achieved if the research leads to accurate results by 
measuring what is really intended to be measured. Therefore, the question whether the 
relationship is a causal one under the assumption of its existence arises. This implies 
accounting for potential bias or errors that threaten the causality. Such bias or errors can be 
induced by several factors, for instance by special emotional states of respondents which 
affects the veracity of data or by instruments that are used to obtain data 
(Price & Murnan, 2004, p. 66). Naturally, those threats are prevailing in qualitative studies 
as data is mostly obtained directly from individuals. Here, a quantitative research method is 
chosen and historical data is used to analyse the relationship to be investigated. As such, the 
data is assumed to be free of bias as the enterprises are obliged to publish their figures 
truthfully. This is further confirmed by independent third parties, the auditors. The data 
collected from the database DataStream is assessed to be highly credible without any 
existing bias. Of course, attempts to manipulate data are never deniable but at the same 
time should not be overstated. In addition, all analytical and statistical tools are reasonably 
justified and appear to be appropriate. As a consequence, the authors do not see any threat 
to internal validity caused by the mentioned factors. Nevertheless, the change in 
performance is indeed not only driven by the degree of hybrid capital employment but also 
by other factors which, if possible, are incorporated as control variables. Other variables 
that are not captured by the control variables might have an impact on performance as well 
but the authors believe that the chosen control variables are most significant amongst them. 
The establishment and analysis of sub-populations further aims for the capture of other 
determinants of performance. Ultimately, even if the R2 values are relatively low for the 
statistically significant correlation between the ROA and the degree of hybrid capital 
endowment, the results still seem to confirm that the examined relationship is a causal one 
and thus, internal validity is assumed to be given.  
 
Construct validity emphasises on the operationalisation process as the link between the 
theoretical and observational sphere (Trochim, 2006). At this juncture, it needs to be asked 
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how well the observational reality is reflected by the theoretical constructs assuming a 
causal relationship exists. In other words, how well the theoretical constructs are translated 
into reality and what the particular theoretical cause and effect constructs in this 
relationship are (Drost, 2011, p. 116). According to Trochim (2006), there are two sub-
categories containing different types of construct validity.  
 
The first category is called translation validity which comprises face validity and content 
validity and focuses on the congruence of the operationalisation with the actual meaning of 
the construct (Drost, 2011, p. 116). To achieve face validity, the measures of the study have 
to measure accurately what really needs to be measured. It should appear to be logical but 
also induces a certain degree of subjectivity which is the reason why face validity is often 
assessed to be a weak type of construct validity (Drost, 2011, p. 116). In this study, popular 
financial ratios, which have been used in numerous previous research studies, are applied to 
measure the variable performance. On the other side, the degree of hybrid capital 
endowment is determined by a ratio that is established for the purpose of this study by the 
authors. Even if this indicator never has been used before, the hybrid capital ratio is 
thoroughly explained and reasonable arguments are provided to justify the single 
components. Thus, the authors are convinced that the chosen financial ratios accurately 
quantify performance as well as the hybrid capital ratio measures the degree of hybrid 
capital endowment in a precise manner. In contrast to face validity, content validity refers 
to the degree to which the chosen measures adequately cover the research question with its 
research variables (Drost, 2011, p. 118). Here, performance appears to be sufficiently 
represented by the four indicators that are decided on. Of course, there are many more 
performance indicators but the authors believe that especially financial performance is very 
well covered by those four measures. The same holds for the degree of hybrid capital 
endowment as the hybrid capital ratio is a customised ratio that seems to give a proper 
representation of this research variable.           
 
The second category, i.e. criterion-related validity, consists of concurrent, predictive, 
convergent and discriminant validity. Those types of validity basically make use of 
statistical correlation in order to determine the degree of conformity between the measures 
of the study and external criteria (Drost, 2011, p. 118). Nevertheless, the authors do not see 
any possibility to define a reasonable criterion that is required to assess criterion-related 
validity. One might think of similar constructs to performance such as the stock price in the 
way that if the performance improves, consequently the stock price should rise. Stock 
returns are already utilised as indicator of performance though and cannot be defined as 
such a criterion. For that reason, criterion-related validity appears to be not assessable so 
that all the different validity types within this category are not elaborated at this point. 
Finally, this is not seen as a major problem as the aforementioned types of validity are quite 
strong.       
 
External validity is to be further mentioned as an important validity type. As formulated by 
Fink (2003, p. 60),	  “A study design must be internally valid to be externally valid and to 
produce accurate findings.”. This is the reason for discussing internal validity first. 
External validity is about the generalisability of the examined relationship, assuming that it 
exists and is causal (Drost, 2011, p. 120). In other words and according to 
Price & Murnan (2004, p. 66), external validity is given if the analysis of the entire 
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population leads to the same outcomes as the sample which is derived from it. To assess 
external validity, it has to be evaluated to what extent the relationship is also valid in other 
contexts, for instance in different times or settings. The authors come to the conclusion that 
the external validity of this study is limited. The entire population of more than 5,000 
insurance companies is heavily broken down in accordance to several defined criteria in 
order to be able to answer the research question properly. Consequently, the examined 
population is very specific and does barely allow for any generalisations towards other 
populations. Of course, there are probably much more insurance companies that employ 
hybrid instruments but it is difficult to transfer the findings to those companies as, amongst 
others, their economic condition and objectives might be completely different. 
Furthermore, the European insurance market is investigated in its special regulatory 
environment so that the outcomes can only be transferred to similar insurance companies 
operating in insurance markets outside Europe under consideration of their particular 
regulatory environment. The time frame is chosen from 2009 to 2014 for reasons that are 
explained and justified. In other times, the state of the overall economy as well as the role 
of hybrid capital might be much more different so that the application of the results of this 
study does not appear to be reasonable or at least has to be viewed with caution. Again and 
based on those considerations, the external validity of this study is assessed as weak.     
 
7.1.3 Further Limitation & Conclusion 
 
Besides all these thoughts about reliability and validity, there is another limitation that 
needs to be taken into account: time constraint. As this study is conducted within the scope 
of a master thesis, the available time frame is naturally restricted. Here, approximately four 
months. Thus, it is not feasible to include all the ideas which have been in the mind of the 
authors and consequently, decisions regarding the exclusion of several aspects had to be 
made. Such a time constraint influences the entire methodological and theoretical 
framework and is a serious limitation of this study. However, aspects that should be 
investigated due to their relevance but, at the same time, are excluded here are specified in 
chapter 7.3.   
 
To conclude, even if this study lacks in some points of validity, the authors have no doubt 
about the adequacy of the overall quality of their research undertaking. Finally, Figure 14 
illustrates and summarises the examined quality criteria as well as whether or not they are 
sufficiently met. The green colour indicates fulfilment while orange stands for deficiency. 
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Figure 14. Overview and assessment of reliability and different validity types. 
 
7.2 Ethical Considerations 
 
The famous value investor and former chairman of the investment bank Salomon Brothers, 
Warren Buffet once stated: 
 
“If I hear of an employee losing the company money, I will be understanding. However, if I 
hear of any employee losing Salomon one shred of reputation, I will be ruthless!” 
(Hojnicki, 2012). 
 
This bold statement by which Warren Buffet put reputation and correct ethical behaviour 
before profits, was much appreciated not only by the financial world but also beyond as the 
misuse of trust, fraud and unethical behaviour within the financial sector became a more 
dominant issue in the society. This perception was triggered by several scandals and frauds 
concerning, amongst others, the accounting fraud of Enron, the Libor scandal several major 
banks are involved in or the frivolous rogue trading by some UBS bankers. The latest 
financial crisis of 2008 was also the result of dishonesty and the lack of an ethical code of 
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conduct within the industry. As a result, ethics has become a principal topic within the 
financial sector.  
 
This practical exemplification demonstrates that ethics are an important issue affecting the 
society. Oftentimes people link the financial sector to banking and forget about the 
insurance industry in the first instance. However, in particular the insurance business is 
highly sensitive as its core task is to financially protect individuals as well as enterprises 
against unexpected, undesired and often severe events. For this reason, it is seen as the 
insurance industry’s duty to act ethically in order not to jeopardise the life and property of 
individuals or the existence of enterprises. The society has to trust the insurance industry 
and expects them to take on responsibility for their ethical duties. Moreover, ethics do not 
only matter in practice but also in theory, especially when it comes to research within the 
field of finance. Thus, ethical concerns have to be addressed not only throughout the 
research process but also prior to the start of the actual research. The term ethics is here 
defined as the norms or standards of behaviour that guide moral choices about peoples’ 
behaviour and their relationships with others (Cooper & Schindler, 2008, p. 34). In reality, 
these behavioural norms guiding the moral choices can, however, allow for a wide set of 
ethical positions.  
 
In theory and in referring to Fieser (n.d). Marcoux (2008) and Bennett Woods (2005, p. 1), 
ethics or moral philosophy can be categorized into several branches, each having a different 
point of view or focus on explaining ethical behaviours and the motivations underlying 
those. The three main categories are meta-, normative and applied ethics. Meta-ethics 
investigates where society’s ethical principles originate from and what these mean, whereas 
normative ethics considers moral standards regarding the right or wrong of a course of 
action. As the name implies, applied ethics refers to the application of ethical theory to real 
life situations and issues. Therefore, numerous subsections such as bio- or geoethics as well 
as engineering or business ethics are existent. In order to be considered under this section, 
the issue itself has to be defined as a publicly controversially and distinctively discussed 
moral issue. However, since the branch of applied ethics is only applicable to specific 
practicable issues, it cannot be viewed as an appropriate theory approach when it comes to 
general ethical issues concerning common research or certain steps within the research 
process taking place in the broad field of business and finance. Moral issue topics in terms 
of applied business ethics are, for instance, deceptive advertising, insider trading or whistle 
blowing. Regarding this study, the applicable approach lies within the normative ethics.  
 
As briefly mentioned above, normative ethics deals with criteria which determine whether 
an action is morally right or wrong and therefore, it provides precise moral indications or 
rules. In other words, it determines moral principles which should function as a common 
standard among members of a society. Establishing a framework of moral norms allows the 
members to morally judge or blame others in case they violate these norms. In real life, for 
instance, insider traders are accused of acting immorally and of breaking the established 
moral rules of the society, i.e. the prevailing law (Fieser, n.d). In conclusion, normative 
ethics can be summarised with the classic example of the so called golden rule. It states that 
one should treat others as one would like others to treat oneself (Flew, 1979, p. 134). 
Consequently and by following the reasoning of this principle, one can decide upon 
whether or not actions appear to be moral.  
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Within normative ethics, several distinct approaches or theories, which try to explain the 
normative principal from different point of views as well as by focusing on different parts 
of it, exist. However, almost every time they are contradicting each other. In the following, 
only two of those strategies, namely deontology and teleology, are explained in detail as 
they are the prevailing philosophical stances within business research (Fieser, n.d).  
 
As the Greek word deon implies, deontology concerns the duty of an individual to follow 
moral obligations (Alexander & Moore, 2012). Therefore and according to Fieser (n.d,) and 
Bennett-Woods (2005, p. 1), morality is based on specific foundational principles of 
obligations which are mandatorily irrespective of the consequences that might be caused by 
them. For instance, it is wrong not to pay debt back at maturity even if the consequence of 
this action is beneficial that, in this case, are greater financial savings. To express it 
differently, deontology determines if the motives behind actions are right or wrong without 
focusing on whether the consequences of these actions are right or wrong. Thus, in order to 
take the right moral actions, one has only to understand what the existing moral duties are. 
Consequently, correct moral behaviour follows by acting according to one’s duty. 
However, in case of neglecting the duty, one acts immorally. With regard to research, this 
would imply that the outcome of a research can never be justified when the actions that are 
undertaken to achieve these results are carried out in an unethical way. For instance, if 
lying is the necessary action in order to obtain correct and needed research data, a moral 
researcher cannot conduct this research as the actions behind it are unethical. Here, the duty 
of the researcher is not to lie as lying or deceiving is generally seen as unethical or 
immoral. Even though the result would be obtaining useful and valid data, the underlying 
motives are wrong (Fieser, n.d, Alexander & Moore, 2012; Bennett-Woods, 2005, p. 1). 
 
In contrast to deontology, the teleology theory focuses on the right or wrong of the 
outcomes. It is derived from the Greek word telos meaning the end and is, as the word 
implies, result-oriented (Bennett-Woods, 2005, p. 1). Accordingly and as Fieser (n.d) states, 
the undertaken actions are right or justifiable if the final outcome of these actions is moral. 
Teleology is also called consequentialism as the consequences of an action have to be 
judged as right or wrong first and subsequently compared to the benefit they induce. In 
other words, the consequences of an action not only have to be seen as right but also the 
total beneficial consequences have to outweigh the bad ones. As such, the actions are 
considered as ethical if the good consequences are indeed greater than the bad ones. In 
reverse, if the bad consequences are greater, the actions are judged as immoral. In that 
sense, consequentialism can be seen as a cost-benefit analysis of an action’s consequence. 
With regard to research, this implies that the outcome of the research can be justified by the 
actions even if these actions are carried out in an unethical manner. Referring to the 
deontology example, this means that if the results of the research are beneficial or good, the 
researcher can justify her lying in order to gather the desired data. However, in this 
connection the issue of justifying what is truly beneficial or right and also to whom arises. 
For instance, if a study reveals a cure to cancer it might be moral behaviour just to utilise 
white lies at some point. 
 
In conclusion, in order to conduct a research in an ethical manner, all decisions or choices 
throughout the research process have to be considered and justified according to the 



96	  
	  

prevailing moral standards. In addition, the impact and consequences of the research itself 
and its findings on others have to be addressed deliberately. Others are defined as a set of 
individuals existing of those who are not only actively taking part in the research such as 
interviewees or supervisors, but also individuals who provide data access or offer 
cooperation as well as everyone who is affected by this research 
(Zikmund et al., 2000, pp. 92-93). In this study the theoretical stance of deontology is the 
underlying ethical approach as the authors believe that they have to act ethically in every 
step of the research process. The outcome of this research study is not advantageous or 
beneficial enough to society in that it would justify unethical behaviour or actions during 
the research undertaking to achieve a certain result. Consequently, the teleology approach is 
neglected as it stipulates such behaviour. As a result, every step within the research is 
conducted in all conscience regarding ethical stances concerning both positive and negative 
impacts on individuals who are affected by this study. Therefore, to cause no harm, i.e. 
avoiding negative impacts, the authors adopt the maxim derived from the Hippocratic 
principle stating one shall do no harm to others (Smith, 2005, p. 371). Thus, all intentions, 
actions as well as the gathered data and information are presented in a frank and 
undeceived manner. In case ethical issues arise, they are explicitly addressed and discussed. 
 
In addition, this research is in line with the thesis manual of the Umeå University and 
guidelines that define what is considered as ethically correct research. This code of ethics is 
also provided by the Umeå University. Moreover, the following general ethical 
considerations and principles are reflected in this study. 
 
In order to conduct a research and to present oneself to the society or academic community 
as a capable researcher, one has to comprehend how research is done within the respective 
field of interest. Fundamental skills and competencies such as academic writing and 
understanding the basic research concepts as well as the overall research process are crucial 
quality characteristics a prospective researcher has to demonstrate. By pretending or failing 
to obtain these skills, the researcher would act unethically. However, the authors of this 
study are eligible to carry out this research as they have not only successfully completed 
courses dealing with academic writing and research methods but also conducted evaluated 
research in the past, for instance the bachelor thesis.  
 
In addition, a further ethical principle the authors follow is the act of integrity in the sense 
that they executed all parts of their research in all conscience regarding correct ethical 
behaviour. Therefore, as every aspect of this research study is based upon integrity, the 
reader can fully trust the authors’ statements concerning their ethical considerations.  
Moreover, the concept of transparency has been considered throughout the research 
process. All aspects, intentions and issues are frankly discussed with all individuals who are 
involved in the research process. In doing so, potential harms caused by the study can be 
sorted out beforehand. Open discussions include the work in progress (WIP) seminars as 
well as the individual meetings with the author’s supervisor. The last ethical aspect which 
is taken into account very carefully throughout this study is the issue of plagiarism. 
According to the Oxford University Press Dictionary (n.d), plagiarism is defined as “the 
practice of taking someone else’s work or ideas and passing them off as one’s own.” As 
this unethical behaviour is one of the most common misdemeanours among researchers and 
has recently become a topic within society as many German high-ranked politicians are 
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stripped off their academic titles due to plagiarism, the authors keep a sharp eye on this 
particular ethical issue. Therefore, all quotes or references are clearly marked as such. 
 
Besides these general ethical principles, additional ethical issues occurring at certain points 
within the research process are discussed below. Even before the actual research the ethical 
issue of power has to be realised as the researcher and the research sponsor, i.e. for instance 
an institution such as a company or university, may have different research objectives and 
topic preferences. Therefore, the superior institution might misuse its power towards its 
researchers. In general, the institutions have the right to expect useful research studies 
which expand the existing knowledge, whereas the actual researcher has the right to express 
her preference regarding the research field and topic (Zikmund et al., 2000, p. 88). 
However, the latter issue is not of concern to this study as the Umeå University allows its 
students to choose the research topic by themselves, preconditioned that every research 
regardless of the study field and topic will produce valid and credible results which 
contribute the knowledge within the respective field. Yet, not only superior institutions but 
also so called gatekeeper can act unethical as they have the power to allow or deny access 
to the required research data. Consequently, the dependency on gatekeepers can create 
further ethical issues affecting the data access and the overall research design. However, as 
this research is only using publicly available data, the issue of gatekeepers does not have to 
be taken into further consideration. Apart from that, the issue of power relationships is not 
solely linked to data access. Also research strategies that employ, amongst others, 
interviews or surveys are affected by this issue. Interviews or surveys are very sensitive to 
ethical issues concerning the privacy, anonymity, consent, voluntary nature, safety and 
well-being of the participants. Nevertheless, since such a research strategy is not applied in 
this study, concerns are not further discussed at this point. 
  
Furthermore, objectivity as an ethical issue has to be taken into account during several 
stages of the research process. This mainly concerns the data collection and data analyses. 
Here, objectivity is related to the researcher’s ability to maintain a value-free conception, 
i.e. not to be subjective (Zikmund et al., 2000, p. 96). This issue is already discussed in 
chapter 3.2. Nonetheless, being value-free or objective predicts that the gathered data is 
collected accurately and fully without actively selecting preferred or neglecting 
unfavourable data. By selecting only certain data the researcher acts unethically which also 
impacts the outcome of the research with regard to its validity and reliability. This issue is 
discussed in the respective chapters. Besides affecting the data collection, being subjective 
further impacts the data analysis as well as the resulting discussion and conclusion. This is 
caused by researchers’ unethical actions, for instance if unfavourable outcomes are 
neglected, dissimulated or if the statistical accuracy is misrepresented 
(Zikmund et al., 2000, p. 98). As a result and as this ethical behaviour concerns the 
researcher’s integrity, the authors present their analyses and results in an honest, objective 
and therefore ethical way.  
 
7.3 Recommendations for Further Research 
 
This section is to provide ideas and suggestions for further research that might confirm, 
strengthen, weaken, disprove or extend the outcomes of this study. The authors express 
their thoughts that arose during the research process and that could not be incorporated in 
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this study, mainly due to the induced time constraint explained in chapter 7.1. Especially, 
the limited external validity and accordingly generalisability demands further research in 
this field to enhance the utility of these results in different contexts. 
 
First of all, this study does not distinguish between equity- and debt-like hybrid 
instruments. By determining the degree of hybrid capital endowment, the sum of equity- 
and debt-like instruments is used so that those are not separately considered. While some 
insurance companies do only employ one type of hybrid instruments, others utilise several 
types. Thus, with the help of a clear distinction between different types of hybrid capital it 
could be investigated whether there is a differing impact on performance. For this purpose, 
modified hybrid capital ratios could be established which either account solely for equity-
like or debt-like instruments. A possible outcome might be that equity-like instruments 
have a stronger or weaker effect on performance than debt-like ones. This could be 
valuable knowledge when deciding on the employment of hybrid capital.  
 
Second and related to the idea of the above-mentioned distinction, further studies could 
focus only on hybrid capital that has been issued purely for regulatory purposes and is 
included in their solvency calculations. In this connection, the three capital tiers that are 
defined by the European regulatory authorities could be taken into account. As explained in 
the theoretical chapter, hybrid capital can either be considered as Tier 1, Tier 2 or Tier 3 
capital which leads to the thought about any inequalities when it comes to the strength of 
their influence on performance. Consequently, this would emphasise the regulatory context. 
In this study, the regulatory context is rather used as a motivation for answering this 
research question which does not influence the way the study is carried out. It is most likely 
feasible to obtain information regarding the insurance companies’ risk management which 
usually deals with regulatory considerations and calculations. The outcomes of such a 
research undertaking would be useful knowledge, in particular, with regards to the 
Solvency II regime coming into force in the near future.    
 
Third, the entire population is heavily reduced in size by defining certain qualification 
criteria. Future research could try to increase the target population, for instance by 
including non-listed insurance companies that carry hybrid capital on their balance sheet. 
However, access to sufficient information is a major issue which might lead to infeasibility. 
In case of succeeding to gain access to new data sources to be able to gather data regarding 
hybrid capital, a larger population could result in statistically more significant outcomes 
and could also increase the degree of generalisability. At the same time, a larger population 
might allow for further distinctions, for instance in terms of the field of insurance business 
the insurance companies operate in. Life insurance and non-life insurance business could be 
such a distinction. 
 
Fourth, further research could focus on a different setting. Here, the European insurance 
market is investigated due to the fundamentally changing regulatory environment. 
However, a similar study could be carried out for insurance markets outside Europe, for 
instance in the U.S. Especially in the U.S., the level of transparency is high so that data 
availability is less an issue. In other insurance markets such as China, this is probably a 
serious problem. Regulatory bodies outside Europe intensively follow what is going on in 
the European insurance market and similar regulatory actions are likely to follow in future. 
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Thus, is appears to be worthwhile to investigate insurance markets outside Europe with 
regards to hybrid capital and performance. In this context, also single insurance markets 
within the European insurance market could be subject to an examination. Europe is the 
home of one of the world’s largest insurance markets and thus, it is definitely interesting to 
know if the results vary for certain insurance markets.  
 
Last but not least, the investigated time period could be altered. The authors reasonably 
justify their decision to choose this specific time period so that going further back than 
2009 does not seem appropriate to them given the regulatory context. However, even if to a 
smaller scale, hybrid capital issuances by insurance companies are also observable in the 
early years of the 21th century. As those hybrid instruments have often been issued for 
different purposes than meeting regulatory requirements, a study focusing on these years 
could help to understand whether regulation has an influence on the relationship between 
hybrid capital and performance. In doing so, the outcomes of such a research undertaking 
beyond the regulatory context could be compared to the results of this study in which the 
regulatory relevance exists. Furthermore, the time period could also be extended. Issuances 
of hybrid capital will most likely continue in future and therefore, prospective research 
should include the upcoming years in order to examine certain relationships. Naturally, a 
larger time horizon would also increase the statistical significance of the results. 
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