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Abstract 
 

Our paper investigates the equilibrium for the three components of corporate sustainable development (SD) by 
focusing on a sample of EU-based reinsurance companies, for the 2010-2013 period, while proposing, to our 
knowledge, an innovative approach from the perspective of the environmental and social components. In order to 
represent these two edges, two indexes are developed. The index representing the environmental component mirrors 
the presence on the catastrophe bonds market of the analysed companies. The second index revolves around the social 
component and concentrates on those achievements regarding the corporate support for the general community social 
advance. In methodological terms, the analysis is developed by considering both a static and a dynamic outline. The 
dynamic analysis is developed within a comparative framework for analysing the SD equilibrium, both at the level of 
the two indices and at the level of their main components. The static outline considers the cluster analysis in order to 
capture the SD balanced by grouping the companies in line with their social and environmental accomplishments and 
comparing the outcomes according to their economic performance. The main results reveal good social development 
equilibrium at the level of the analysed companies reflected through the association between better environmental and 
social achievements and higher economic performance. 
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1. Introduction 
 

At the end of 2013, the European Union (EU) deeply monitored the progress of its Sustainable Development 
Strategy (SDS) (Eurostat – EC, 2013) [5] aimed to create “sustainable communities” for assuring “prosperity, 
environmental protection and social cohesion” (EC, 2014) [4]. The three components of sustainable development (SD) 
– economic, environmental, and social dimensions – are also reflected at corporate level in a set of performance 
enhancers, financial innovations and corporate social responsibility (CSR) practices, leading to the strengthening of 
corporate competitiveness on medium and long term. 

In turbulent economic, environmental and even social times, the (re)insurance companies are able to manage 
risks better than other companies, while the resorting to cat bonds and promotion of socially responsible initiatives 
represent some of their competitive advantages. In view of increasing competitiveness for long-lasting economic 
performance, the association between risk management and CSR is dealt with in the field of “sustainable finance” 
(Cooperman, 2013) [2], (Jeucken, 2010) [8]. 

Social Corporate Engagement and Sustainable Development 
The consolidation of SD through CSR is also appointed in the European Commission’s communication (2011) 

regarding the implementation of a new EU strategy for CSR during the 2011-2014 period. In this statement, the EC 
considers CSR as a set of corporate actions bringing positive outcomes for society as a whole and contributing to the 
EU’s main objectives of achieving SD and high competitiveness and economic growth. In more specific terms, and 
especially after the financial crisis, the contribution of CSR to SD is reflected in developing social cohesiveness and 
supporting transition to economic soundness (EC, 2011) [3]. The CSR communication of the EC brings arguments for 
linking the microeconomic perspective with the macroeconomic one when dealing with socially responsible actions at 
corporate level for creating sustainable growth at national and regional level. 
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The reinsurance sector in EU is one of the leaders of the social corporate engagement actions for supporting 
sustainable development, their CSR websites sections being lately replaced by sustainability commitments (e.g. Allianz 
SE, 2014 [10] – Sustainability – general approach, strategy, reporting, stakeholders’ engagement, management and 
implementation, performance, appraisal, financial information etc.), proving one more time the socially assumed and 
highly integrated objectives into the business ones. One particular aspect of the reinsurance sector refers to the intimate 
inclusion of the social and environmental desiderates into the economic ones for gaining customers’ trust and setting 
the basis for future business development. In this way, both social and corporate objectives are achieved, and the link 
between social corporate engagement and sustainable development is backed on corporate competitiveness and 
financial innovations. 

Catastrophe Bonds and Sustainable Development 
In the context of the generally acknowledged challenges posed by the climate change risks, the development of 

new solutions is perceived especially at the level of the reinsurance industry. Thereby, for the reinsurance companies 
that issue catastrophe bonds, these financial products are one of the core practices directed towards addressing the 
climate change threats. For example, some top EU-based reinsurance companies directly mention these financial tools 
within their sustainability related main activities:  

- At Munich Re, catastrophe bonds – as part of the insurance-linked securities – are considered a climate change 
adjustment tool, along traditional reinsurance [14]. 

- Allianz SE, one of the companies considering sustainability as an intrinsic component of their business, places 
catastrophe bonds among the important tools through which the company adapts the risk management activities for 
climate change risk diversification [11]. 

- Appreciated as a leader within the catastrophe bonds development market, Swiss Re situates insurance-linked 
securities as part of its solution for SD, while addressing the current environmental challenges [15]. 

Of more recent date, the Extreme Climate Facility was launched by the African Risk Capacity (ARC), and it 
will issue catastrophe bonds related to climate change using a parametric index [12]. Furthermore, considering the UN 
documents, catastrophe bonds are considered among the financial solutions dealing with climate change risks and 
included in the work-plan developed by the Warsaw International Mechanism for Loss and Damage associated with 
Climate Change Impacts [13]. 

In view of these evidences, catastrophe bonds seem to be considered, at industry level, a vector for actually 
attaining the sustainable development desiderates, while also accounting for the interests of the various stakeholders. 

Following a previous research regarding the competitiveness of the reinsurance companies (Iamandi and 
Constantin, 2011) [7], the present study covers the post-crisis and post-review of the EU SDS (2009), in order to 
ascertain the existence of specific relationships between economic, social and environmental performances of 
representative companies in the European (re)insurance industry. Therefore, the scope of the paper is to examine, at the 
level of several EU (re)insurance companies, the nexus economic performance-social performance-environmental 
performance, as the three edges of sustainable development. 
 
2. Data and methodology 
 

The sample was composed by considering nine listed (re)insurance companies from three EU countries (France, 
Germany, and the United Kingdom). For a balanced approach, there were included three companies from each country. 
Firstly, there were chosen companies that develop cat bonds: Allianz (DE), Amlin (UK), AXA (FR), Catlin (UK), 
Hannover Re (DE), Munich Re (DE), and SCOR (FR). Consequently, in order to complete the sample and include three 
companies from each country, there were also considered other two companies: CNP Assurances (FR) and Legal & 
General (UK), by appealing to a top of the insurance companies in Europe (Banks around the World, 2012) [1]. The 
analysis was conducted for the 2010-2013 overall period, reflecting the balance between the three edges of sustainable 
development (social and environmental engagement, on one side, and economic performance, on the other side). 

In order to reflect the social aspects, the Index of Corporate Engagement in Social Issues (ICESI) was 
developed, which comprises several social elements found at the intersection between CSR and SD, envisaging the 
general community social development, but excluding the environmental component: 

- promoting social inclusion (PSI), both at corporate and general community level, for counteracting all types of 
social discrimination; 

- supporting community’s causes (SCC), through different forms of CSR involvement, especially for assisting 
the most disadvantaged social categories or for dealing with the most stringent problems of the society; 

- investing in health enhancement (IHE), by considering the health issues the most representative ones in 
defining the SD potential of the general community. 

Each component was graded considering a 0.25 incremental scale from 0 (no involvement) to 1 (very high 
involvement). The data was gathered by analyzing the annual CSR reports and the official public websites of the 
investigated companies. 

The environmental component was approached by constructing an index that reflects the corporate engagement 
in developing cat bonds – financial products used for mitigating their exposure to natural catastrophes risks. The 
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Catastrophe Bonds Index (CBI) reflects both the yearly size of the cat bonds and the number of transactions developed, 
while also considering a 0.25 incremental scale: 

- for the number of transactions: 0 – no transactions over the year, 1 – four transactions over the year; 
- for the size component: 0 – no transactions, 1 – for the largest group of transactions, by equally dividing the 

sample from the lowest to the highest value. 
The two SD indexes were determined on a yearly basis as an average of their components and then as an overall 

average for the entire period. The economic aspect was approached by considering a widely financial performance 
measure, mainly the earnings per share (EPS) ratio. The overall variables are computed as averages of the annually 
computed values. 

In order to reveal the equilibrium for the three SD components, we developed the analysis at two levels: 
- The first level consisted in developing a comparative analysis, while dynamically investigating the social-

environmental pattern based on the economic performance, through graphical insights. In detail, the examination 
consisted in comparing, from one year to another, the social and environmental performance based on the previously 
developed indices. 

- The second level encompassed a static examination for revealing the 2010-2013 social-environmental pattern, 
by firstly applying the hierarchical cluster analysis for identifying the number of clusters through the Ward’s method 
and the Squared Euclidian distance measure and, after that, through the k-means grouping method by employing the 
previously determined number of groups (Mooi and Sarstedt, 2011) [9]. The means for each component is examined 
through ANOVA analysis. We also employ one-way ANOVA to study if the formed clusters have significantly 
dissimilar means. These investigations were run in SPSS IBM software package. 

While studying the nexus between the corporate environmental and social profile and their economic 
performance, the following three hypotheses are verified: 

(H1) Companies with higher social and environmental profiles also have higher economic performance; 
(H2) From the dynamic perspective, companies with better economic performance have also a better social-

environmental profile; 
(H3) From the overall perspective, companies within a cluster have both a high environmental and a high social 

pattern. 
 
3. Empirical results 
 
3.1. Comparative investigation results 
 

In order to reveal several insights regarding the sustainable development equilibrium from the perspective of the 
analysed indices and their components, the companies were divided in two groups considering their economic 
performance (EP) in terms of EPS (companies with lower EP – those companies that have an EPS lower than the 
average of the analysed sample, and companies with higher EP – those companies that have an EPS higher than the 
average of the investigated sample). 
 
3.1.1. The SD equilibrium based on the average economic performance profile – the indices approach 
 

The results reflected that, in terms of economic performance, the companies within the higher economic 
performance group were the three reinsurance firms from Germany (Hannover Re, Allianz, and Munich Re), while the 
other six companies, from France and UK, pertain to the lower economic performance group. 

Table 1 reflects the SD equilibrium at the level of 2010, while considering the developed indices. As one can 
notice, for this year, companies with better economic performance have both a better environmental performance in 
terms of managing catastrophe risks through cat bonds and developing CSR practices through social corporate 
engagement.  

The SD equilibrium at the level of 2011 is showed in Table 2. As for the 2010 case, companies that perform 
better in terms of EPS, have also better environmental performance in terms of cat bonds environmental practices 
involvement and social corporate engagement activities. 
 

Table 1. 2010 Social and Environmental – Economic Performance Profile – indices 
Company Type CBI_2010_Average ICESI_2010_Average 

Companies with 
lower EP 0.1458 0.6944 

Companies with 
higher EP 0.1667 0.7778 

Source: Authors’ contribution 
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Table 2. 2011 Social and Environmental – Economic Performance Profile – indices 
Company Type CBI_2011_Average ICESI_2011_Average 

Companies with 
lower EP 0.1875 0.7500 

Companies with 
higher EP 0.4167 0.9444 

Source: Authors’ contribution 
 

The 2012 situation, displayed in Table 3, reveals even clearer cut equilibrium in terms of the SD’s three 
components, especially regarding the activity on the catastrophe bonds market, mostly as a consequence of the lack of 
activity, in 2012, of the Hannover Re company. 
 

Table 3. 2012 Social and Environmental – Economic Performance Profile – indices 
Company Type CBI_2012_Average ICESI_2012_Average 

Companies with 
lower EP 0.0625 0.7917 

Companies with 
higher EP 0.5000 0.9722 

Source: Authors’ contribution 
 

For 2013 (Table 4), the SD equilibrium seems to be more fragile as compared to the previous analysed years 
from the perspective of the environmental component. However, it seems that the CSR component compensates in 
order to attain the desired equilibrium in terms of social-economic performance. 
 

Table 4. 2013 Social and Environmental – Economic Performance Profile – indices 
Company Type CBI_2013_Average ICESI_2013_Average 

Companies with 
lower EP 0.2917 0.8333 

Companies with 
higher EP 0.2083 0.9722 

Source: Authors’ contribution 
 

With one exception, when investigating the average values of the developed indices at the level of each 
economic performance group, for each year, there seems that the equilibrium for the social development discourse as 
reflected by this research is obtained by the contribution of all the three components considered within the analysis. 
 
3.1.2. The SD equilibrium based on the average economic performance profile – the components 
approach 
 

The analysis regarding the components at the level of each year is graphically displayed from Figure 1 to Figure 
4. Figure 1 reflects, for 2010, how the equilibrium is attained as a result of the contribution of all the five components 
of the Index of Corporate Engagement in Social Issues (ICESI) and Catastrophe Bonds Index (CBI). While the CSR 
contributes with all three considered components, the environmental dimension is represented only by the volume of 
issued cat bonds. 
 

 
Figure 1. 2010 Social and Environmental – Economic Performance Profile – components 

Source: Authors’ contribution 
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Figure 2. 2011 Social and Environmental – Economic Performance Profile – components 

Source: Authors’ contribution 
 

 
Figure 3. 2012 Social and Environmental – Economic Performance Profile – components 

Source: Authors’ contribution 
 

In Figure 2 and Figure 3, there are displayed the cases regarding equilibrium for 2011, and 2012, respectively. 
For both years, it seems that all five components contribute to the relationship better social and environmental 
performance – better economic performance. 

As expected, considering the results obtained at the level of the components of the two indices, for 2013 (Figure 
4), there seems to be an equilibrium only for the social-economic SD edges. 
 

 
Figure 4. 2013 Social and Environmental – Economic Performance Profile – components 

Source: Authors’ contribution 
 

Generally, as in the situation of the indices, the equilibrium of the sustainable development research case is the 
result of the contribution of all five components (volume and size of the catastrophe bonds, and promoting social 
inclusion, supporting community’s causes, and investing in health enhancement oriented activities). 

The second part of the analysis is going to reveal the static analysis for the 2010-2013 period. 
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3.2. Cluster analysis results 
 

The hierarchical cluster analysis reflects that the suitable number of clusters is two from the perspective of the 
corporate environmental and social indices. This was graphically inferred by analysing the dendogram (Figure 5) and 
investigating the linkage points of the hierarchical tree diagram and it was further sustained by the results of the 
agglomeration schedule. 
 

 
Figure 5. Dendogram – Social and Environmental Profile 

Source: Authors’ contribution (developed in SPSS-IBM) 
 

Further, the k-means clustering investigation was developed by considering two clusters. 
The first result regarded the cluster centres (Table 5) and it revealed the presence of a cluster with both a higher 

environmental and a social pattern (Cluster 1), as well as the existence of another cluster presenting both a lower 
environmental and social pattern (Cluster 2). 

The contributions of the two SD indices in distinguishing between the two clusters was successively analysed 
through the ANOVA results, displayed in Table 6. For the reinsurance companies included in the sample, there seems 
that both the ICESI and the CBI discriminate likewise between the two environmental and social profiles (quite similar 
F values). 
 

Table 5. Final Cluster Centers – Environmental-Social (ES) Pattern 
SD 

component 
Clusters 

Cluster 1 – Higher ES performance Cluster 2 – Lower ES performance 
ICESI 0.9444 0.7535 
CBI 0.3958 0.1354 

Source: Authors’ contribution (developed in SPSS-IBM) 
 

Table 6. ANOVA Results 
SD 

component 
Cluster Error F Sig. Mean Square df Mean Square df 

ICESI 0.073 1 0.009 7 7.972 0.026 
CBI 0.136 1 0.016 7 8.680 0.022 

Source: Authors’ contribution (developed in SPSS-IBM) 
 

At first glance, the cluster composition, exhibited in Table 7, suggests that, for the 2010-2013 period, the 
sustainable development pattern in terms of the social and environmental components considered in this analysis is 
rather low for the analysed reinsurance companies (six out of the nine companies pertain to the Lower ES performance 
cluster). However, corroborating with the cluster centres from Table 5, it could be noticed that the values for both the 
ICESI and CBI components are rather close, which reflects that, overall, the companies in the examined sample display 
propensity towards sustainable development activities. 

Furthermore, one relevant issue is that in the first cluster, the one with higher SD performance of environmental 
and social activities, are included only companies that develop catastrophe bonds. The analysis also reflects that the 
excellent/good performance in terms of one of the components (either social or environmental) is penalized in terms of 
cluster affiliation when the company lacks or has a rather medium performance related to the other SD component. 
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Table 7. Cluster Composition 

Companies included in Cluster 1 –  
Higher ES performance 

Allianz (DE) 
AXA (FR) 
Munich Re (DE) 

 

Companies included in Cluster 2 –  
Lower ES performance 

Amlin (UK) 
Catlin (UK) 
CNP Assurances (FR) 
Hannover Re (DE) 
Legal & General (UK) 
SCOR (FR) 

Source: Authors’ contribution (developed in SPSS-IBM) 
 

The One way ANOVA analysis was initiated by investigating the cluster solutions in terms of the homogeneity 
of variances and examining outcomes of the Levene test. As displayed in Table 8, for the ICESI component the equal 
variances assumption is not respected (Sig.<5%), while for the CBI it is not violated (Sig.>5%). Therefore, as indicated 
in the scientific literature (Gamst et al., 2008) [6], the Fisher F test will be analysed for the CBI component, while for 
the ICESI component the Welch and the Brown-Forsythe tests will be applied. 
 

Table 8. Test of Homogeneity of Variances 
SD component Levene Statistic df1 df2 Sig. 

ICESI 6.467 1 7 0.038 
CBI 0.560 1 7 0.479 

Source: Authors’ contribution (developed in SPSS-IBM) 
 

The ANOVA outcomes of the one-way ANOVA (Table 9) reveal that, with a Sig.<0.05 for the Fisher F test, the 
means of the identified clusters are significantly dissimilar for the CBI component. As can be noticed in Table 10, for 
the ICESI component, though the homogeneity of variance hypothesis is violated, both the Brown-Forsythe and the 
Welch tests show the differences in means exhibit statistical significance. 
 

Table 9. One-way ANOVA – ANOVA Outcomes 
SD component Sum of Squares df Mean Square F Sig. 

CBI 
Between Groups 0.136 1 0.136 8.680 0.022 
Within Groups 0.109 7 0.016   
Total 0.245 8    

Source: Authors’ contribution (developed in SPSS-IBM) 
 

Table 10. Robust Tests of Equality of Means 
 Statistica df1 df2 Sig. 

ICESI Welch 13.830 1 6.923 .008 
Brown-Forsythe 13.830 1 6.923 .008 

a. Asymptotically F distributed. 
Source: Authors’ contribution (developed in SPSS-IBM) 

 
The outcomes of the cluster analysis were correlated with the economic performance in terms of earnings per 

share (EPS). As showed in Table 11, companies from Cluster 1, with a Higher environmental-social (ES) profile, also 
perform better in terms of EPS. In addition, all the sustainable development components (the CBI components, ICESI 
components, SD indices) exhibit higher values within the first cluster, which suggest an overall equilibrium at the level 
of the economic-social-environmental nexus. 

 
Table 11. Sustainable Development Equilibrium 

SD components 
Cluster 1 –  

Higher ES performance 
Cluster 2 –  

Lower ES performance 
Average values 

CBI components 
Size 0.4792 0.1771 
Transactions 0.3125 0.0938 

ICESI components 
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PSI 0.8750 0.6563 
SCC 0.9583 0.8229 
IHE 1.0000 0.7813 

SD indices 
ICESI 0.9444 0.7535 
CBI 0.3958 0.1354 

Economic performance 
EPS 8.4208 1.8950 

Source: Authors’ contribution 
 
4. Conclusions 
 

The first confirmed hypothesis was that, generally, at the level of each year, companies pertaining to a group 
with a higher economic performance will also have better results in terms of social and environmental 
accomplishments. This was established by the results reflecting that both from the perspective of the two indices and 
from the angle of their five components (volume and size of the catastrophe bonds and promoting social inclusion, 
supporting community’s causes, and investing in health enhancement oriented activities), the SD equilibrium was 
attained with the contribution of both the catastrophe bonds and the social corporate engagement achievements. 

The second confirmed hypothesis was confirmed, reflecting that companies within a cluster have both a high 
environmental and a high social pattern. Furthermore, the analysis also established that the identified patterns are well 
delineated as all the sustainable development components and sub-components display higher values within the cluster 
with better environmental and social performance in comparison with the lower one. This result suggests that the 
consolidation of the environmental-social profile is the outcome of the contribution of each component and not a result 
of merely performance compensation. In addition, the research reflected that the two clusters, though statistically 
significant in terms of difference in means, have rather close values for the two SD indexes. These results emphasize 
that the involvement in sustainable development activities is, nevertheless, at a rather high level within the industry. 

The hypothesis that companies with higher social and environmental profile have higher economic performance 
was also confirmed while connecting the cluster analysis outcomes with the earnings per share performance indicator. 
This conclusion comes to reconfirm the results of the studies that ascertain the importance for corporate profitability of 
committing – both through voluntary actions and core business activities – to meet current global concerns. 

Therefore, the achieved results support, on the one side, that better performance in terms of environmental and 
social activities is related to better economic performance and, on the other side, that an equilibrated approach of the 
three sustainable development components can stand for a relevant leverage in attaining and enhancing the corporate 
competitiveness within an industry characterized as highly competitive, while also exposed more to the climate change 
and natural catastrophes threats. 
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