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Abstract 
The research aims to appraise the interplay between several features of corporate governance 
and company financial results, as well as the impact of board characteristics and ownership 
credentials on the size and performance of European companies operating in insurance, 
reinsurance, and pension funding. Data was extracted from the Orbis database for a newly 
compiled sample of 6,096 active firms in 2015-2022 (according to the last available year). The 
methodological approach was based on robust regression with Huber and biweight iterations and 
network analysis with Gaussian and Mixed-Markov graphical models. Main results revealed 
notable positive impacts of the number of directors, managers, and shareholders on firms’ 
financial results. Instead, the ownership concentration, namely the board independence, 
negatively influenced the performance of the European insurance companies, with a less 
significant impact on their operating revenue and profitability. 

Keywords: corporate governance, ownership concentration, revenues, financial performance, 
insurance, econometric modelling 

JEL Classification: C51, G22, M10 

 

1. Introduction 
The landscape of the insurance and reinsurance field of activity has changed significantly over 
time, getting more and more attention due to its impact on investment decisions as well as on 
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macroeconomic stability and growth. Insurance companies give participants in economic life the 
chance to reduce and mitigate the financial impact of different risks occurring (Cristea et al., 

2021). Moreover, the size of this sector has increased in time, making the insurance business 
one of the most significant in the world (Cristea et al., 2022). The diversification of the range of 
products the insurance companies offer, with different time spans, leads in time to new 
opportunities in terms of assets they invest into, with more illiquid asset classes becoming an 
option. The size of the industry and their change of preferences in terms of assets have raised 
the importance of the insurance industry in the economic environment (Ward and Zurbruegg, 
2000). But all companies are concerned with their performance. Therefore, researchers are 
tackling more and more the issue of the performance of insurance companies, especially from 
the financial point of view, trying to identify the factors that affect it (Petroni, 1992; Burca and 
Batrinca, 2014; Mwangi and Murigu, 2015; Nyongesa, 2017; Kapil and Mishra, 2019; Morara and 
Sibindi, 2021).  

In this complex framework, this paper aims to assess the influence of board characteristics and 
ownership concentration on the main results (operating revenue and financial performance) and 
dimension/capacity of European companies operating in insurance, reinsurance, and pension 
funding (except compulsory social security). We also included the impacts on the size of 
insurance companies, since there are findings (Derbali, 2014; Jadi, 2015; Öner Kaya, 2015; 
Cristea et al., 2022) proving that, usually, size positively impacts performance (bigger companies 
have more opportunities for better financing, better management, better diversification of risks, 
etc.), with spillover effects. To achieve this aim, we collected data from the Orbis database on a 
large sample of 6,096 companies in Europe active in this field. The methodological endeavor 
consisted of two advanced econometric procedures that capture an integrative measurement 
approach of the interplay between board characteristics, ownership concentration, and the firm’s 
results (turnover, return on assets, and return on equity) and capacity (total assets), through 
robust regression with Huber and biweight iterations (RREG) and Gaussian and Mixed-Markov 
graphical models (GGMs, respectively MGMs). Our research showed that there were direct 
impacts of management, shareholders, and ownership concentration on the performance of 
European insurance companies. Specifically, these factors affect the size and capacity of the 
companies, as well as the overall interlinkages among these coordinates. 

The novelty of our paper is given by: (i) new insights that can provide the groundings for identifying 
the essential features of corporate governance that can enhance or restrain the 
results/performance and capacity of the European insurance companies; (ii) a new in-depth 
perspective of the existing body of literature with an innovative integrative assessment, not 
debated previously in literature, of the interlinkages between management characteristics, from 
the quantitative point of view, the independence level of insurance companies, company financial 
outcomes/ performance and dimension of these companies; (iii) policy recommendations and 
measures, related to our findings that are largely discussed within the paper, which need to be 
designed, adopted, and implemented by companies in this area. 

The rest of the paper is organized as follows: after a general overview of this topical subject, a 
notable critical review of the literature is presented next, followed by a detailed description of the 
sample and indicators used in the empirical analysis, along with the methodological rationale. The 
final sections embed a detailed presentation and discussion of the results obtained in this new 
modeling approach, separately for each econometric procedure employed, with managerial and 
policy implications of own research concluding the paper. 

2. Literature review 

Literature regarding main results/financial performance is considered abundant but, for the 
specific case of the insurance industry, it is scarce, especially before 2000. 
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As regards performance, it can be interpreted in many ways, and one cannot say that we have a 
consensus on the set of criteria to be used for establishing the performance (Ostroff and Schmidt, 
1993). Often, profitability is considered to be a proxy of financial performance because the 
majority of stakeholders regard it as an indicator of the capacity of the entity to attract investors, 
finance its future activities, and generate satisfaction for shareholders, as well as for the clients 
(Orlitzky et al., 2003). The measures of financial performance can be regarded as quantitative 

(through market-based indicators, such as the price per share, or accounting-based ones that 
measure the company’s internal efficiency through the return on assets - ROA, return on equity - 
ROE, or earnings per share - EPS) and qualitative methods (through perceptual tools) (Orlitzky 
et al., 2003).  

Certain analysts tried to observe the results/ financial performance determinants in the insurance 
business, in different countries, approached at both micro and macroeconomic levels. For 
example, Burca and Batrinca (2014) consider that the Romanian insurance market is performing 
at a lower level than it should, and in terms of financial performance, this is due to the financial 
crisis and the market conditions that are worse than they used to be. According to them, the 
financial leverage in insurance, the size of the participants on the market, the increase of gross 
written premiums, the risk retention ratio, and the solvency margin are the factors that influence 
the performance of the Romanian insurance market. The results/ financial performance is 
influenced both by internal factors (such as capital structure, governance approach, management 
quality, etc.) and, also, by external factors and the way the company is connected to the 
environment. Insurance policies cover a wide range of risks that are significant for insurance 
companies. These risks include catastrophic events that can cause substantial losses for 
individuals and the economy (Kang et al., 2022) as well as various risks in both life and non-life 
fields (Cristea et al., 2021). Therefore, the actuary, namely the person who predicts, mainly, the 
price for insurance products, based on statistical modeling, gives insurance performance the 
significance of “actuarial thinking” (Embrechts and Wüthrich, 2022, p. 135), with implications for 
the enhancement of overall performance. 

Petroni (1992) considers that profit-related accounting indicators can be used to determine just 
the annual performance, as there are actuarial smoothing activities that can be used for longer 
time frames. Still, the return on investment (ROI), ROE, and ROA are probably the most 
extensively used indicators to assess investment performance. Burca and Batrinca (2014) show 
that, in the case of the equity of insurance companies in Romania (measured through decimal 
logarithm), their volume is positively connected to the financial performance, because it ensures 
stability and potential expansion. Also, a bigger market share of the insurance company generates 
better financial performance. 

As regards the interplay between the size of a company and corporate governance performance, 
large companies have better ”substantial legal compliance measures compared to small-scale 
companies” to apply and report (Zhu et al., 2023, p. 76). 

Besides size, which seems to be a generally tested determinant of the performance of insurance 
companies (Derbali, 2014; Jadi, 2015; Öner Kaya, 2015; Cristea et al., 2022), other factors also 
appear in the literature, but much less often. For example, Nyongesa (2017) tests the impact of 
management quality in terms of financial decisions regarding capital structure, budgeting, 
management of the working capital, as well as corporate governance, upon the companies’ 
performance and finds a positive relation. Mwangi and Murigu (2015) have similar findings with 
respect to profitability being positively related to the quality of management staff and to the high 
levels of debt, but they show a negative correlation to size (which is different from other authors). 
A new issue is that of the majority ownership by foreign shareholders, which also negatively 
impacts profitability.  

Morara and Sibindi (2021) consider a series of factors that are tested as determinants of the 
financial performance of insurance companies. While the size of the insurer has a positive impact 
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on performance, the age of the firm negatively impacts performance. Also, they show that higher 
leveraged insurers perform better in Kenya but, they suggest that the level of indebtedness should 
be kept under observation to not lead to a failure in servicing their debt obligations.  

As mentioned before, among the internal factors that influence corporate financial performance, 
one can also find factors related to corporate governance (board size and independence, 
ownership concentration, number of external advisors, and quality of the management team). 
Results of studies regarding their influence on the performance of companies do not always lead 
to the same results. Still, in most cases, the quality of corporate governance is directly connected 
to the financial results that the entity obtains. Researchers start their studies from the idea that 
inside members of the board, trying to keep their positions, tend to comply with the managers 
more, while the independent members of the board are more critical, bringing their external 
experience and relations, influencing the firm performance (Daily and Dalton, 1994).  

The link between the corporate governance system (structure of ownership, foreign ownership, 
board size and independence, frequency of board meetings, etc.) and the firm’s performance, 
studied by Kapil and Mishra (2019), proved that such factors are more relevant for market-based 
performance measures than for accounting-based performance measures (ROA and ROE). 
According to a study by Abebe Zelalem et al. (2022), corporate governance, including board size, 
had a positive impact on the financial performance of insurance companies in Ethiopia, as 
measured by ROA and ROE. The independence of the board was more relevant for the 
accounting-based performance, while the frequency of board meetings was more relevant for the 
market-based performance measures. Khadash and Washali (2019) deepened the study, 
referring to the impact of the board characteristics on the performance, of the case of insurance 
companies and banks, and among other conclusions that were in line with the general results of 
the literature, they found that gender and educational diversity did not have a significant impact 
upon ROA or ROE. 

Merendino and Melville (2019), by setting a connection between the number of independent 
directors on the board, the board size, and the performance of the company, consider that 
independent directors do not necessarily have a positive impact on the performance and nor do 
the ownership structure and composition. A highly concentrated ownership and therefore greater 
monitoring is not a guarantee of better performance.  

In a study of almost 400 Indian listed companies (Mishra and Kapil, 2018), a significant positive 
correlation is established between board independence and the company’s results. These results 
are also confirmed by Kao et al. (2019), who show that companies with smaller size boards, more 
independent directors, and a two-tier board system, perform better. Kao et al. (2019) also 
established a positive relationship between the ownership structure and the firm’s value, showing 
that block-holders’ ownership or institutional ownership, as well as a high percentage of family-
owned or foreign equity, led to an increase in the company’s value. 

To accompany the literature underpinnings on our topic, we conducted a bibliometric analysis of 
the papers published in the Web of Science (WoS) Core Collection database, based on the co-
occurrence of all keywords approached by these studies. The results entailed 290 articles that 
approached the topic related to insurance, financial performance, and corporate governance 
(Figure 1), which reveal the following clusters of similar terms associated with the research: (i) 
corporate governance, insurance, directors, impact, financial performance, efficiency, risk; (ii) 
ownership, performance, corporate social responsibility, disclosure; (iii) determinants, board 
composition, management, risk-taking, CEO compensation; (iv) and governance. 

 

https://www.emerald.com/insight/search?q=Rakesh%20Kumar%20Mishra
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Figure 1. Bibliometric analysis of the co-occurrence of keywords approached in 
the WoS Core Collection articles related to insurance, financial performance and 

corporate governance 

 

Source: Created by authors in VOSviewer tool, using Web of Science Core Collection database 

The literature showed that some aspects of corporate governance, such as board size and 
ownership concentration, can have a significant impact on the financial performance of 
companies, including insurance companies. Therefore, it is important for management at all levels 
to develop customized strategies.  

3. Data and methodology 

The data were extracted from the Orbis Database, provided by “Bureau van Dijk” (BvD) (2022), 
according to the last available year (mainly, 2015-2022), including a number of 6,096 active 
companies in the field of insurance (NACE Rev. 2, primary code “65 - Insurance, reinsurance and 
pension funding, except compulsory social security”), located in Europe. 

Variables comprise the following three groups of indicators (Bureau van Dijk, 2022): 

– companies’ results: “operating revenue/turnover” (TR), (thousand USD); “Return on 

equity using profit/ loss before tax” (ROE) (%); “Return on assets using profit/l oss before 
tax” (ROA) (%);  

– dimension/ size of companies: total assets (ASSETS) (thousand USD); 

– management and ownership indicators: “number of directors & managers” (DM); 
“number of current directors & managers” (C_DM); “number of previous directors & 
managers” (P_DM); “number of advisors” (ADV); “number of current advisors” (C_ADV); 
“number of previous advisors” (P_ADV); “the number of shareholders” (SHA); “BvD 
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Independence indicators” (BI) – (codes from 1-8, for level A, A+, B, B+, C, C+, D, 
respectively U).  

“BvD Independence indicators” (BI) characterize the ownership of the companies, respectively 
the independence levels, as follows (Horobet et al., 2019, p. 8): “independent companies” with A 
and A+, respectively “no shareholder has more than 25% direct or total ownership”; “medium-low 
ownership concentration” with B and B+ that states that “no shareholder recorded with more than 
50% direct, indirect or total ownership and one or more shareholders recorded with more than 
25% direct or total ownership”; “medium-high ownership concentration” with C and C+, 
“companies with known recorded shareholders that have a total or calculated ownership above 
50%”; “high ownership concentration” with D level, “companies with a recorded shareholder that 
has a direct ownership above 50%”; “unknown level of independence” with level U. 

In Table 1, we summarized the main descriptive statistics of the variables included in our research 
that disclose the following: there are companies with no reported total assets, ROE and ROA (N 
value is lower that the total one, of 6,096 companies); medium values for ROE, ROA, numbers of 
directors (total, current and previous), number of advisors (total, current and previous) and 
shareholders are closer to minimum values than the maximum ones, which suggests that the 
majority of the insurance companies tend to account for lower values for these indicators; the 
medium level of the companies’ ownership is of type D (marked by us with 7), respectively with 
high ownership concentration. 

Table 1. Summary statistics of data used in analysis 

Variables N Mean Standard 
deviation (sd) 

Minimum Maximum 

TR 6096 478618.8 3227252 0.0001223 1.10e+08 

ASSETS 5805 4634712 3.57e+07 0 1.29e+09 

ROE 4929 30.10795 77.16487 0 994.27 

ROA 5706 6.211846 11.02792 0 99.023 

DM 6096 25.12533 81.18598 0 3713 

C_DM 6096 15.05988 54.74313 0 2585 

P_DM 6096 12.83301 37.77344 0 1305 

ADV 6096 1.955381 2.246787 0 67 

C_ADV 6096 1.211286 1.383713 0 17 

P_ADV 6096 0.824147 1.6329 0 64 

SHA 6096 2.572999 29.11928 0 1518 

BI 6036 7.01723 1.356454 1 8 

N total 6096     

Source: own contribution in Stata 17 

The methodological endeavor relies on two advanced approaches to modeling cross-sectional 
data, namely robust regression with Huber and biweight iterations (RREG) and network analysis 
through Gaussian and Mixed-Markov graphical models (GGMs and MGMs).  

The robust regression procedure, also known as RREG, is an effective way to handle missing 
data (no reported values) and outliers when analyzing a cross-sectional sample of different 
companies. The procedure involves using robust regression imputation for missing data, which 
combines single imputations with regression data. This helps to ensure that the analysis is 
accurate and reliable, even when dealing with companies of varying sizes and financial outcomes. 
Additionally, robust regression algorithm uses iteratively reweighted least squares to estimate 
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both the regression coefficients and the standard errors, making it a powerful tool for statistical 
analysis. Overall, RREG is a valuable technique for researchers and analysts who need to 
analyze complex datasets as the one employed in current research. At the same time, we apply 
the network analysis performed through Gaussian and Mixed-Markov graphical models as novel 
exploratory analyses tools that cope with spurious correlations caused by a so-called common 
cause (a third variable). It therefore reduces the risk of identifying spurious relationships through 
the use of Bayesian and partial correlation coefficients.  

Robust regression is employed to assess the direct impacts of corporate governance credentials 
on firm revenues/ financial results, respectively companies’ size/capacity, and provides robust 
estimates going beyond the classical regression and dropping the outliers in our sample of over 
6,000 active companies in insurance, reinsurance, and pension funding with the main 
headquarters in Europe. Models of RREG are shown in the set of equations 1, including as 
dependent variables, alternatively, each of the considered indicators of companies’ performance 
and capacity, namely turnover (TR), return on equity (ROE), return on assets (ROA), and total 
assets (ASSETS), and numerous credentials of corporate governance as explanatory variables, 
thus resulting in 10 econometric models per each, as follows: 

Model 1: 𝑇𝑅/𝑅𝑂𝐸/𝑅𝑂𝐴/𝐴𝑆𝑆𝐸𝑇𝑆 = 𝛽0 + 𝛽1𝐷𝑀 + 𝜃𝑖 + 휀   

Model 2: 𝑇𝑅/𝑅𝑂𝐸/𝑅𝑂𝐴/𝐴𝑆𝑆𝐸𝑇𝑆 = 𝛽0 + 𝛽1𝐶_𝐷𝑀 + 𝜃𝑖 + 휀       

Model 3: 𝑇𝑅/𝑅𝑂𝐸/𝑅𝑂𝐴/𝐴𝑆𝑆𝐸𝑇𝑆 = 𝛽0 + 𝛽1𝑃_𝐷𝑀 + 𝜃𝑖 + 휀       

Model 4: 𝑇𝑅/𝑅𝑂𝐸/𝑅𝑂𝐴/𝐴𝑆𝑆𝐸𝑇𝑆 = 𝛽0 + 𝛽1𝐴𝐷𝑉 + 𝜃𝑖 + 휀                            (1) 

Model 5: 𝑇𝑅/𝑅𝑂𝐸/𝑅𝑂𝐴/𝐴𝑆𝑆𝐸𝑇𝑆 = 𝛽0 + 𝛽1𝐶_𝐴𝐷𝑉 + 𝜃𝑖 + 휀       

Model 6: 𝑇𝑅/𝑅𝑂𝐸/𝑅𝑂𝐴/𝐴𝑆𝑆𝐸𝑇𝑆 = 𝛽0 + 𝛽1𝑃_𝐴𝐷𝑉 + 𝜃𝑖 + 휀       

Model 7: 𝑇𝑅/𝑅𝑂𝐸/𝑅𝑂𝐴/𝐴𝑆𝑆𝐸𝑇𝑆 = 𝛽0 + 𝛽1𝐵𝐼 + 𝜃𝑖 + 휀       

Model 8: 𝑇𝑅/𝑅𝑂𝐸/𝑅𝑂𝐴/𝐴𝑆𝑆𝐸𝑇𝑆 = 𝛽0 + 𝛽1𝑆𝐻𝐴 + 𝜃𝑖 + 휀       

Model 9: 𝑇𝑅/𝑅𝑂𝐸/𝑅𝑂𝐴/𝐴𝑆𝑆𝐸𝑇𝑆 = 𝛽0 + 𝛽1𝐷𝑀 + 𝛽2𝐴𝐷𝑉 + 𝛽3𝐵𝐼 + 𝛽4𝑆𝐻𝐴 + 𝜃𝑖 + 휀  

Model 10: 

𝑇𝑅/𝑅𝑂𝐸/𝑅𝑂𝐴/𝐴𝑆𝑆𝐸𝑇𝑆
= 𝛽0 + 𝛽1𝐷𝑀 + 𝛽2𝐶_𝐷𝑀 + 𝛽3𝑃_𝐷𝑀 + 𝛽4𝐴𝐷𝑉 + 𝛽5𝐶_𝐴𝐷𝑉 + 𝛽6𝑃_𝐴𝐷𝑉 + 𝛽7𝐵𝐼
+ 𝛽8𝑆𝐻𝐴 + 𝜃𝑖 + 휀 

where: θi – variable that captures the country/ company effects; ε – error term (residual variable).  
 

To complement the robust regression models and to explore the relationships and connections 
between all variables included in this study, network analysis is being configured next, through 
GGMs and MGMs graphical models, as novel exploratory analysis tools. Graphical models depict 
the set of variables as circles (nodes) and relationships between the variables through a set of 
lines (edges) in an undirected network of partial correlation coefficients/conditional associations 
thus avoiding spurious correlations (Epskamp et al., 2018). The intensity of connections between 

items/variables is captured through the width and saturation of these lines (edges), with no edge 
implying that there is no linkage between two variables/nodes of the network (partial correlation 
is zero, variables are independent after conditioning on all other variables in the dataset) (Foygel 
and Drton, 2010). 

Based on our research objective and the methodology applied, the working hypotheses are: 

H1. There are direct and favorable impacts of the management, shareholders, and ownership 
concentration on the performance of European insurance companies; 

H2. There are direct and favorable impacts of the management, shareholders, and ownership 
concentration on the dimension (size/capacity) of the European insurance companies; 
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H3. There are overall interconnections among management, shareholders, ownership concentra-
tion, performance, and the dimension (size/capacity) of European insurance companies. 

4. Results and discussions 

4.1. Results of robust regression models (RREG) 

To assay the first two research hypotheses, respectively, to what extent the dimensions of 
management, shareholders, and ownership concentration directly and favorably influence the 
financial performance (H1) and dimension (H2) of the European insurance companies, we applied 
the RREG models for each of the dependent variables considered, obtaining the following 4 sets 
of estimations, thus: 

– 3 sets of models for revenues/financial performance, measured by turnover (TR) – 
Appendix, Table A1, ROE – Appendix, Table A2 and ROA – Appendix, Table A3; 

– 1 set of models for the dimension of the European insurance companies, measured by 
total assets – Appendix, Table A4. 

Each of these sets of patterns includes 10 models, of which 8 models are simple linear robust 
regression models, built for each of the considered independent variables (models 1-8), then a 
model for the total values of the considered explanatory variables (model 9), and one model for 
the influence of all corporate governance independent variables considered (model 10). 

We could observe that the highest associations between variables, highlighted by R2 values, 
were attained in the case of the multifactorial models, respectively model 9 and model 10, for all 
dependent variables considered as proxies of revenues/financial performance (Appendix, Tables 
A1-A4). 

Therefore, based on the results from Appendix, Tables A1, the board size, weighed by the number 
of directors and managers, both total (DM), and for current (C_DM), respectively previous period 
(P_DM), positively influenced (statistically significant estimated coefficients, with p<0.001) the 
operating revenue/turnover (TR) (models 1-3), being more pronounced for the previous situation 
than the current one. The same impacts were induced by the number of advisors (models 4-6) – 
total (ADV), current (C_ADV) and previous (P_ADV) – on the operating revenue (TR), being 
uppermost for the current period (model 5). Instead, the ownership of the companies, respectively 
the independence levels (BI), negatively and statistically significant (p<0.001) influenced the 
turnover of the European listed insurance companies (model 7), while the number of shareholders 
(SHA) favorably influenced the operating revenue (model 8). Still, the association between BI, 
respectively SHA, and TR (models 7-8) is very low (revealed by R2), which means that we must 
consider these results with caution.  

Regarding the influence of the board size (measured by the total number of directors, managers, 
and advisors), jointly with shareholders and ownership concentration (model 9), only the 
management dimensions (DM and ADV) induced favorable impacts on the operating revenue of 
the insurance companies, while the influences of shareholders and ownership concentration were 
not statistically significant.  

When all considered variables were included (model 10), the favorable impacts and statistically 
significant were determined only by the board size (total, current and previous), and the previous 
number of advisors, while for the total number of advisors, the influence on TR was unfavorable. 
The influences of BI and SHA on TR were not statistically significant. 

As regards the inference of board size (total, current and previous), the results entail that the 
financial performance measured in relative terms (by ROE and ROA) was influenced only by the 
total (DM) and the previous number of directors and managers (P_DM), for ROE (Appendix, Table 



Board Characteristics, Ownership Concentration and the Financial Performance  

Romanian Journal of Economic Forecasting – XXVI (4) 2023 33 

A2, models 1-3), while for ROA, the influences were not statistically significant (Appendix, Table 
A3, models 1-3) for none of these variables. These results are opposite to Mwangi and Murigu 
(2015) that show a negative correlation between insurance companies’ results to board size, but 
in the same line with findings of Abebe Zelalem et al. (2022) that analysed interlinkages between 
corporate governance, including board size, and financial performance, measured by ROA and 
ROE, of insurance companies in Ethiopia. In the case of the advisors’ involvement in insurance 
company management, only the previous number of them (P_ADV) induced positive and 
statistically significant impacts on ROE (Appendix, Table A2, models 4-6). Considering the 
impacts on ROA (Appendix, Table A3), the favorable influences were highlighted only by the 
current situation of advisors (C_ADV) (model 5), while the previous situation of advisors (P_ADV) 
induced an unfavorable impact on ROA (model 6), which reveals an improvement of current 
number of advisors compared to the previous situation, as shown also by descriptive statistics 
(Table 1). Therefore, the average number of current advisors increased to 1.211286, compared 
to 0.824147 for previous period, while de maximum number of advisors of an insurance company 
decreased from 64 (previous value) to 17 (current value).   

The same unfavorable influences (statistically significant, with p<0.001), as in the case of 
operating revenue (TR), were exerted by the ownership concentration both on ROE (Appendix, 
Table A2, model 7) and ROA (Appendix, Table A3, model 7), as Merendino and Melville (2019) 
and Mwangi and Murigu (2015) also proved. These results require reconsideration the level of 
independence of European insurance companies, whose average reveals high ownership 
concentration (code 7 for D level for BvD Independence indicators - BI), as shown by descriptive 

statistics (Table 1). The number of shareholders (SHA) favorably and statistically significant (with 
p<0.001) influenced ROE (Appendix, Table A2, model 8), while in the case of ROA, the impact 
was not significant.  

When we included more variables, respectively the size of management (total number of 
directors, managers, and advisors), jointly with shareholders and ownership concentration 
(Appendix, Table A3, model 9), the management dimension measured by the total number of 
directors and managers (DM) and the number of shareholders (SHA) has exerted favorable 
impacts (with p<0.05) on ROE registered by the insurance companies, while the influences of 
ownership concentration were unfavorable (statistically significant, p<0.01). In the case of ROA 
(Appendix, Table A3, model 9), the only variable that employed statistically significant impact on 
it, but unfavorable, was the independence level (BI). 

For the inferences of all considered variables on ROE (Appendix, Table A2, model 10), the 
favorable impacts and statistically significant were deployed by the total number of advisors (ADV) 
and shareholders (SHA) (statistically significant, p<0.01), while for the current and previous 
number of advisers (C_ADV, P_ADV), and the ownership concentration (BI) the influences were 
unfavorable. Associations of all variables in relation to ROA (Appendix, Table A3, model 10) 
generated favorable and statistically significant impacts only by the current number of advisers 
(C_ADV), while the total number of advisors (ADV) and the ownership concentration (BI) induced 
unfavorable impacts on ROA. 

Based on these results, the first hypothesis, H1. There are direct and favorable impacts of the 
management, shareholders, and ownership concentration on the performance of the European 
insurance companies, is partially fulfilled. 

As regards the dimension of the European insurance companies, measured by total assets 
(Appendix, Table A4), the same positive and significant impacts, as in the case of operating 
revenue (TR) (Appendix, Table A1) were induced by the number of directors and managers, both 
total (DM), current (C_DM), and previous (P_DM) situations (models 1-3), being in line with the 
previous situation. Also, the total and current number of advisors (ADV, respectively C_ADV) 
(models 4 and 5), the ownership concentration (BI) (model 7) and the dimension of shareholders 
(SHA) (model 8) have generated positive impacts on total assets of insurance companies. 
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Favorable influences on total assets were also exerted by the overall number of directors and 
managers (DM), shareholders (SHA), and ownership concentration (BI), when the selected 
variables were included in the RREG model (model 9).  

The influences of all considered variables on total assets (model 10), revealed favorable impacts 
and statistically significant by the current and previous number of advisers (C_ADV, P_ADV), the 
current situation of advisers (C_ADV), the ownership concentration (BI) and the size of 
shareholders (SHA). Opposite, unfavorable, and statistically significant impacts on assets were 
induced by the total number of directors, managers, and advisers (DM and ADV). 

Considering these results, the second hypothesis, H2. There are direct and favorable impacts of 
the management, shareholders, and ownership concentration on the dimension of the European 
insurance companies, is partially fulfilled. 

Summarising, specific policies and strategies for the European listed insurance companies are 
required for the ownership concentration, since this variable has induced a negative impact on 
the operating revenue/financial performance of these companies, but also for reconsidering the 
current board size (number of directors, managers, advisors), compared with previous situation.  

4.2. Results of Gaussian and Mixed-Markov graphical models (GGMs and 

MGMs) 

To assess the overall interlinkages among management characteristics, shareholders, ownership 
concentration, revenues/financial performance, and capacity of the European insurance 
companies (H3), we built Gaussian (GGMs) (Figure 2) and Mixed-Markov (MGMs) (Figure 3) 
graphical models, based on partial correlation (PCOR) method. 

The results (Figures 2 and 3) revealed positive and significant interlinkages between turnover 
(TR) and the number of directors and managers (total, current and previous), but also with the 
number of advisors (but with less intensity). Unfavorable interlinkages (but not very strong) of TR 
were attained with ownership concentration. ROE was connected with the number of advisors, 
but at a lower pace, with positive influence related to previous advisors and a negative one with 
current advisors, while ROA was favorably interlinked only with the previous situation of advisors 
(also with low intensity). These findings require detailed reconsideration of current situation of 
advisors, compared with the previous one, as regards the ratio between profit or loss and equity. 

As well as turnover, the total assets of insurance companies were positively associated with the 
number of directors and managers (total, current and previous), but also with the number of 
advisors (but with less intensity), on the one hand, and negatively related with ownership 
concentration - high ownership concentration for the European insurance companies, on the other 
hand, as shown in Table 1. 
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Figure 2. Gaussian graphical model (GGM) results  

 

Source: own contribution in RStudio 4.2.2. 

Figure 3. Mixed-Markov graphical model (MGM) results 

 
Source: own contribution in RStudio 4.2.2. 

Therefore, the third working hypothesis, H3. There are overall interconnections among 
management, shareholders, ownership concentration performance, and the dimension of the 
European insurance companies, is partially fulfilled. 
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Compared with direct influences of the considered corporate governance variables on 
revenues/financial performance and size/capacity of insurance companies (H1 and H2), the 

results of GGMs and MGMs are similar with robust regression estimations, thus enforcing the 
conclusions drawn. 

Conclusions 

In this paper, we assessed the influence of board characteristics and ownership concentration on 
the performance (measured by turnover, ROA and ROE), and the dimension/capacity (measured 
by total assets) of European companies operating in insurance, reinsurance, and pension funding 
(except compulsory social security). 

To reach this two-fold research objective, we applied two advanced econometric procedures, 
namely robust regression models (RREG), along with Gaussian and Mixed-Markov graphical 
models (GGMs, MGMs) to a number of 6,096 active companies in the field of insurance, based 
on data extracted from Orbis Database, provided by “Bureau van Dijk” (2022). 

The main findings revealed that: there are direct and favorable influences of certain board 
characteristics both on the performance (H1), and dimension/capacity (H2) of the European 
insurance companies, but also overall interconnections among these credentials (H3). The 

characteristics that exerted positive influences on revenues/financial performance and 
dimension/capacity of the European companies operating in insurance were the number of 
directors&managers, advisors and shareholders. Still, the total situation of directors&managers 
needs some reconsideration since they negatively impacted the total assets of these companies. 
The features of the board of directors of companies are important as they are the ones choosing 
the general manager and executive directors. The way the company’s board is configured 
influences the management team’s ability to properly conduct its tasks. The experience of the 
members of the board with the company also limits the variability of performance as the board 
can make predictions and adopt certain positions for long-term decisions. Along the same line, 
the number of advisors that exerted unfavorable impacts both on financial performance and the 
dimension of insurance companies must be readapted, by employing the highest number of them, 
based on a low average situation of around 1 advisor for each company. Moreover, there are 
insurance companies that have not employed any advisor (the minimum value of these variables 
is 0), while others engaged a maximum number of 67 advisors. Furthermore, including actuary 
as a valuable and specialized “internal advisor”, with implications on companies/ results and risk 
management, insurance managers should bolster this position, considering the remarkable 
reflection made by Frank Redington, “the actuary who is only an actuary is not an actuary” 
(Embrechts and Wüthrich, 2022, p. 135). 

The unfavorable impacts on the revenues/financial performance and dimension/capacity of the 
European insurance companies were deployed, in all cases (direct or overall interlinkages), by 
ownership concentration. Since the medium level of independence of these companies is 7, which 
provide high ownership concentration, respectively the ownership of shareholder is above 50% 
(Horobet et al., 2019), this level of independence must be reconsidered toward the lowest one, in 
line with the findings of Merendino and Melville (2019) which outlined that ownership structure 
and composition do not necessarily have a positive impact on performance. Hence, a highly 
concentrated ownership and therefore greater monitoring is not a guarantee of better 
performance.  

The limit of our research relies on the relatively reduced availability of data for longer time series 
that is needed to capture the complexity of financial, ownership, and corporate governance 
credentials. Future research directions target a distinctive assessment of the nexus between 
board independence and performance for separate sub-samples of insurance companies 
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analyzed, namely life and non-life insurance, in a comparative approach, but also, by including 
credentials related to management skills and digitalisation. 
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