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Abstract

The aim of this paper is to empirically investigate the development of the ESG score
and, in particular, the respective pillar scores, as well as the data availability based on
region, firm size, and business sector within the insurance industry. We also analyze the
interrelationships of the ESG score and data availability, focusing on descriptive statistics
and correlation analysis. For this purpose, we use data from the London Stock Exchange
Group (LSEG), over a period of 13 years (2010-2022). Our results show that region, firm
size, and the different core businesses of insurers lead to different developments in ESG
scores and data availability. Differences can also be found in the general level of the scores.
However, there is no clear pattern in the evolution of ESG scores and data availability.
Furthermore, we find significant and strong interrelationships within the ESG score and its
data availability. In summary, the findings of this study provide a foundation for improving
the interpretation and application of ESG metrics.

Keywords: ESG score; pillar scores; LSEG; insurance industry; data availability

1. Introduction

ESG (environmental, social, and governance) data are a very relevant topic at present.
Eccles et al. (2011) pointed out that between November 2010 and April 2011, Bloomberg
database users very frequently accessed an ESG data point (i.e., “hits”). In total, they found
2.395.230 ESG score hits, indicating great interest already at this time. While the interest in
ESG data was already high in 2011, it is even more relevant today, as the issue is strongly
reflected in asset allocation. Due to a continuous increase in sustainable investments, 37.9%
of total assets under management were sustainable investments by the end of 2022 (see
GSIA, 2023), whereby 94% of the investors use ESG rating products at least once a month
(see Brock et al., 2023). Hence, ESG data play an important role in investment strategies
(see e.g., Amel-Zadeh & Serafeim, 2018).

As this is the case, it is important to strengthen the knowledge of the overall devel-
opment across the years as well as the understanding of the interaction of the individual
pillar scores with each other or with the overall ESG score. On one hand these insights can
be used by companies to present themselves more positively in ESG scorings and, thus,
make themselves more attractive to investors. On the other hand, investors can use these
insights to better understand and use the ESG scores for their own purposes. As investors
differentiate within ESG data based on relevance (see Assaf et al., 2024), it is also important
for them to understand how the individual ESG components work together. Due to the
specifics of insurance companies (e.g., intangible products based on trust, often long con-
tract durations in life insurance, strong regulatory requirements on corporate governance)
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it is difficult to apply general statements to the insurance industry, which is also reflected
in the weighting scheme of the ESG score by the London Stock Exchange Group (LSEG),
former REFINITIV (see LSEG, 2024). For these reasons, we aim to shed light on this topic
and supplement the current state of the literature with the perspective of the insurance
industry which, to the best of our knowledge, has not been accomplished so far. The main
contribution of this paper is the empirical investigation of the development of ESG scores
and its pillar scores, as well as an analysis of data availability across regions, firm sizes, and
business sectors within the insurance industry. Therefore, we provide empirical evidence
and practical insights that challenge the status quo of ESG scoring practices. Specifically,
the paper seeks to increase transparency and knowledge about ESG evaluation frameworks,
particularly in the insurance sector.

In this context, we would also like to take a closer look at data availability and
its interaction within the ESG score. Furthermore, when evaluating the impact on data
availability, the work of Ioannou and Serafeim (2019b) serves as a pertinent point of
reference. In their analysis, they focus on the implications of mandatory reporting at an
earlier stage in the process. Utilizing sophisticated econometric methodologies, it has
been determined that disclosure regulations exert a favorable influence on the disclosure
process, thereby enhancing data availability and even leading to an augmentation in firm
valuations. In analyzing data availability, the focus has been on its impact on ESG scores,
which has already been conducted across industries in general (see Drempetic et al., 2020;
Dobrick et al., 2023), and specifically for the insurance sector (see Brasch & Eckert, 2025), by
employing structural equation modeling. An analysis of the evolution of data availability
and interdependencies within the data availability of the ESG score or underlying layers
has not yet been conducted. Looking at the ESG score and its respective pillar scores for
European (cross-industry) companies, Qureshi et al. (2020) show that the environmental
and social pillars are more relevant for European companies than the governance pillar, as
there is little variation due to the highly regulated European market. In addition, Crespi
and Migliavacca (2020) show in their analysis of global financial firms that the respective
pillar scores follow independent patterns.

Fostering ESG activities can lead to a competitive advantage for the companies (see
loannou & Serafeim, 2019a). In order to build an appropriate strategy, it is helpful to under-
stand the interrelationship of the ESG score and the respective pillars. Having a detailed
look at the ESG scores by analyzing the respective pillars, Boffo and Patalano (2020) and
their world-wide data sample show virtually no deviations of the pillar scores from each
other; however, this balance is not maintained when looking at individual regions. Baldini
et al. (2018) analyze global ESG disclosure levels' and show that governance scores highest,
followed by social and environmental. Regional differences emerge, as environmental
and social dominate in Europe, while in the United States of America (USA), governance
is strongest (see e.g., Boffo & Patalano, 2020; Matos et al., 2020; Qureshi et al., 2020). In
the banking sector, there is no clear regional pattern (see e.g., Crespi & Migliavacca, 2020;
El Khoury et al., 2023; Lupu et al., 2022). In the insurance industry, Brogi et al. (2022) find
low ESG awareness across all pillars in 107 U.S. insurers (2010-2018), with governance scor-
ing highest. Most studies on ESG data availability focus on overall scores rather than pillar-
level analysis (see e.g., Drempetic et al., 2020; Dobrick et al., 2023; Brasch & Eckert, 2025).

The relationship between ESG pillars and the overall ESG score is a rarely described
topic in the academic literature. In terms of disclosure quality, Baldini et al. (2018) reveal a
very strong correlation between the environmental as well as the social pillar to the overall
ESG disclosure. Governance has the lowest connection, but still a moderate correlation
to the overall ESG disclosure. There are also differences in the correlations of the pillars
with each other. While environmental and social are highly correlated to each other, their
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respective connection to governance is not as strong. Looking more closely at the pillar
scores, the categories that make up the pillar scores are roughly independent within the
pillar, as well as of the other key issues of the remaining pillars (see Giese et al., 2021). When
analyzing the relationship between pillar scores and the ESG score, the focus is primarily on
the governance pillar, particularly board composition (see, e.g., Aabo & Giorici, 2022; Eccles
et al., 2020; Fernandez-Gago et al., 2016). Similar analyses have not yet been performed
with respect to the data availability of ESG scores.

According to the findings of Friede et al. (2015) as well as Amel-Zadeh and Serafeim
(2018), a company’s focus on the respective ESG pillars may be affected differently by the
type of business, operating environment, and/or management composition. Therefore, it is
useful to analyze the evolution of pillar and category scores over time in addition to the
overall ESG score. In order to deepen the existing understanding of ESG scores, it is also
useful to analyze the already established relationship between data availability and ESG
score over time (see e.g., Drempetic et al., 2020; Dobrick et al., 2023; Brasch & Eckert, 2025)
and to examine interdependencies within the ESG score and the respective data availability.
Furthermore, the specifics of the respective industry do have an impact (see e.g., Baldini
et al., 2018; Qureshi et al., 2020), making it necessary to analyze the insurance industry
with their specific characteristics and, furthermore, to analyze the different core business
segments of the insurance industry.

To achieve our main contribution, we obtain the relevant data from the LSEG provider
and analyze a 13-year period (from 2010 to 2022) for 80 insurance companies, located in
China, Europe, Japan, and the USA. For the analysis of the data availability, we deconstruct
the ESG by analyzing the availability of 133 relevant data points, using a binary coding
approach to calculate availability ratios for the ESG and its pillar scores. To check our
hypotheses, firms are categorized by region, size, and core business using descriptive
statistics. Additionally, correlation analysis is applied to examine relationships within the
ESG score.

As a limitation of our work, it is important to mention that, that even though the LSEG
ESG score is widely used and very transparent in its methodology (see LSEG, 2024) there are
still problem with the handling of missing values, consistency over time, and methodology
transparency (see e.g., Berg et al., 2021).Furthermore, it is important to mention, that we
only focus on one ESG score. As the ESG scores vary considerably (see Berg et al., 2022),
further research in this area should focus on other ESG score providers to check for the
robustness of our results.

The remainder of the paper is structured as follows. Section 2 focuses on hypotheses’
development. Section 3 describes our data and research methodology, while Section 4
presents the results. Section 5 discusses the results and points out limitations. Finally,
Section 6 concludes.

2. Hypotheses Development

In a previous study Brasch and Eckert (2024) found a significant relationship between
ESG and corporate financial performance (CFEP) for the recent past in the insurance industry
using panel data analyses, while there is a general positive relationship between ESG and
CEFP (see e.g., Friede et al., 2015; Whelan et al., 2021). However, the relationship between
the respective ESG pillars and CFP is variable (see e.g., Friede et al., 2015; Qureshi et al.,
2020). It is, therefore, useful to also analyze the pillar and category levels (as well as data
availability) and to consider the evolution over time.

For a better understanding, it is important for both investors and policymakers seeking
to promote sustainable practices globally to know about regional differences in ESG scores
and data availability. The regulatory environment plays a critical role in shaping the
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quality and transparency of ESG data, as companies in regions with stricter reporting
standards tend to have more comprehensive and reliable ESG scores (see e.g., Doyle, 2018;
Uddin et al., 2023). Furthermore, cultural and institutional differences, as well as economic
development and market maturity across regions, can lead to significant variations in
ESG data availability, with companies in more developed or sustainability-focused regions
being more likely to disclose detailed ESG metrics (see e.g., Mayer & Ducsai, 2023; Barros
et al., 2024). This assertion is further substantiated by the institutional theory, which posits
that formal (e.g., regulations) and informal (e.g., cultural norms) factors exert influence on
corporate entities (see e.g., Campbell, 2007). In addition, Brasch and Eckert (2025) reveal
a relationship between the location of headquarters and the availability of ESG data for
insurance companies. Our first null hypothesis, based on these considerations, is as follows:

Null Hypothesis 1 (H1): There is no significant relationship between region and the development
of insurance companies’

(a) ESG scores.
(b)  ESG data availability.

Rejecting this hypothesis means that there is a significant relationship between region and the
development of an insurance company’s ESG scores or/and ESG data availability.

The literature review of Martiny et al. (2024) shows that the connection between
firm size and the ESG scores is a frequently viewed topic. On top of that, the availability
of data also plays a decisive role, as demonstrated in general by Drempetic et al. (2020)
and specifically for the insurance industry by Brasch and Eckert (2025). One common
explanation for this is that larger companies have superior resources for sustainability
performance measurement in contrast to their smaller counterparts (see e.g., Doyle, 2018;
Drempetic et al., 2020; Liang & Renneboog, 2020). The signaling theory posits that the
utilization of substantial resources can be interpreted as a favorable indication within the
context of the capital market, particularly in instances where targeted environmental, social,
and governance (ESG) disclosure is employed (see e.g., Dhaliwal et al., 2011; Hawn &
Ioannou, 2016). Another frequent reason is the higher visibility and public pressure on
larger companies, leading to more (published) CSR activities (see e.g., Udayasankar, 2008;
Horisch et al., 2015; Baldini et al., 2018). This can be linked to the stakeholder theory, as
stakeholder expectations can have influence on the ESG strategies (see e.g., Rodrigue et al.,
2013). However, the question of how company size affects the development of scores or the
availability of data for insurance companies remains unanswered. Therefore, we state our
second null hypothesis, as follows:

Null Hypothesis 2 (H2): There is no significant relationship between firm size and the develop-
ment of insurance companies’

(a) ESG scores.
(b)  ESG data availability.

Rejecting this hypothesis means that there is a significant relationship between firm size and the
development of an insurance company’s ESG scores or/and ESG data availability.

The insurance industry is unique in its business model and the specific regulatory
requirements and varies from other business branches. Even within the insurance sector,
there are different subsectors that can diverge greatly depending on the basic model (e.g.,
long-term risks in health insurance or short-term risks in property insurance). Doyle (2018)
states that the industry-specific weighting within the ESG score may not fit all companies
in that industry, and Brasch and Eckert (2025) found indicators of differences between the
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different operational core businesses of insurance companies in terms of data availability.
As again indicated by the institutional theory, the presence of varied regulatory frameworks
within the insurance sector could be a contributing factor to the observed differences in
ESG activities. It is, therefore, useful to further explore the development of ESG scores and
their data availability within the different core businesses of insurance companies. Hence,
we state our third null hypothesis as follows:

Null Hypothesis 3 (H3): There is no significant relationship between (operating) core business
and the development of insurance companies’

(a) ESG scores.
(b)  ESG data availability.

Rejecting this hypothesis means that there is a significant relationship between (operating) core
business and the development of an insurance company’s ESG scores or/and ESG data availability.

Looking at the relationship between data availability and ESG scores, Drempetic
et al. (2020) show that data availability has a positive impact on ESG scores. With respect
to the insurance industry, Brasch and Eckert (2025) also confirm this positive influence.
However, the question of whether better data availability alone leads to better results, or
whether there is actually a change in corporate behavior (towards more sustainability),
remains unanswered. Therefore, a counter-sample to the results of Brasch and Eckert (2025)
is conducted, considering the criteria examined in H1-H3. The purpose is to examine
whether the relationship between data availability and ESG scores is also reflected in the
development over time. This leads to our fourth null hypothesis:

Null Hypothesis 4 (H4): There is no significant relationship between the development of insurance
companies’ ESG scores and their respective ESG data availability regarding

(a)  region.
(b)  firm size.
(c) (operating) core business.

Rejecting this hypothesis means that there is a significant relationship between the development of
insurance companies’ ESG scores and their respective ESG data availability regarding region or/and
firm size or/and the (operating) core business.

Eccles et al. (2020) as well as Kim and Porter (2022) state that the board has a significant
role in the ESG activities of companies. Hence, it makes sense that the board, which is
mainly reflected in the management category of the government pillar, influences ESG
scorings in general. Furthermore, Giese et al. (2021) identify that the government pillar
has the largest impact on stock prices. Therefore, it can also be argued that the pillar and
category scores within the ESG score have different relationships with each other or affect
the overlying score(s) in different ways. The results of Brasch and Eckert (2025) already
point in this direction, as they found a significant direct influence of resources for providing
data on data’ availability as well as on the ESG score of insurance companies. As a result,
it can be assumed that there are other relationships within the ESG scores. Finally, our fifth
null hypothesis as follows:

Null Hypothesis 5 (H5): With respect to insurance companies, there are no significant interrela-
tionships within the

(a) ESG score.
(b)  the data availability of the ESG scores.
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Rejecting this hypothesis means that there are significant interrelationships within an insurance
company’s ESG score or/and ESG data availability.

3. Data and Research Methodology

In order to test our hypotheses, we use data from the LSEG database, which is widely
used in the academic literature according to the literature review of Martiny et al. (2024).
We use the same sample of insurance companies as in the work of Brasch and Eckert (2025).
The sample focuses on companies whose main business is providing insurance products
located in China, Europe, Japan, and the USA, which is also a perfect fit for our research
questions. To avoid bias, the sample was adjusted for companies that were too small or had
an ESG score of 0 or invalid data, as in Brasch and Eckert (2025). The final sample consists
of 80 insurance companies and 867 firm years for the period from 2010 to 2022°.

Like the studies of Ehlers et al. (2024), as well as Brasch and Eckert (2025), we focus on
deconstructing the ESG score. The LSEG provides all the data points to its ESG database,
which enables the calculation of data availability. For our analysis, we focus only on the
data availability of ESG score relevant data points, which are 133 out of more than 870 data
points in the LSEG’s ESG database. Data points that were missing or contained errors were
assigned a value of 0, while those with any valid entry, irrespective of content, were given
a value of 1. To determine the data availability rate for each category score, the sum of
the assigned values was divided by the total number of data points within that category,
which is in line with Brasch and Eckert (2025). This method was also applied to calculate
the availability ratios for the pillar scores and the overall ESG score.

The data for testing the hypotheses on region, firm size, and (operating) core business
are also drawn from the LSEG database. In terms of regions, we create four categories,
namely China and Japan, European countries in the European Union (EU), European
countries outside the European Union, and the United States of America. Regarding size,
we create three categories, namely small, medium, and large. The first quartile of our
sample forms the small category, the second and third quartiles form the medium category,
and the fourth quartile forms the large category. With respect to the (operating) core
business we refer to the GICS Sub-Industry Name and use four categories (“Life & Health
Insurance”, “Multi-line Insurance”, “Property & Casualty Insurance”, and “Reinsurance”),
provided by the database. Three companies with the classification “NULL” were manually
sorted by us. According to the previous literature with similar analysis objectives (see e.g.,
Boffo & Patalano, 2020; Lee et al., 2020; Lupu et al., 2022), we use descriptive statistics to
test our hypotheses H1-H4. We thereby focus on the graphical comparison between the
analyzed data groups over time. Regarding H5, we conduct correlation analysis using the
Pearson correlation coefficient for the ESG score, the pillar scores, and the category scores,
as well as for their respective data availability, according to the similar analysis of Giese
et al. (2021).

4. Results

The results are described in this section and are shown in Figures 1-6 as well as Table 1.
For more detailed results, the graphs on the development of the respective categories are
presented in the Appendix A (see Figures A1-A18). Figure 1 shows how the ESG score, and
the corresponding pillar scores are developed according to the different regional clusters.
Figure 1a shows an uptrend for the ESG score across all regions, albeit from different
starting points. However, the strength of this upward trend varies, with the insurers
located in the EU gaining 20 points over time, while China/Japan’s average ESG score
increases by only 10 points. Looking at the environmental score in Figure 1b, there are clear
differences between the regions in terms of starting points and development. Although
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China/Japan and the USA start from a very low base, they reach a similar level to European
insurers, albeit from a much higher base, leaving the USA at the bottom of the list by the
end of our analyzed period. By contrast, European insurers not domiciled in the EU saw the
smallest increase, although it should be noted that they started 2010 from a very strong base.
The social score in Figure 1c shows similar trends to the environmental score, although
not quite as strong. Again, the European insurers outperform the remaining insurers. It is
worth noting that in all regions the human rights category shows a particularly positive
development compared to the other categories of the social pillar, although it should
be mentioned that the 2010 baseline values are also significantly lower than for the other
categories. The picture that emerges for the governance score in Figure 1d is a little different
compared to the other two pillar scores. While the general trend is slightly positive, the
regions follow different patterns. The development of China/Japan has a negative tendency,
while the other regions show a general upward trend. A look at the category scores shows
that this is also reflected in the categories of management and shareholders, but not in
CSR strategy, where all regions show a significant increase over the years. It is also worth
noting that European insurers from non-EU countries come off best in the management
category, while they are by far the worst in the shareholders category. In summary, there
is a significant relationship between the region in which the insurer is headquartered and
ESG scores, as there are significant differences in both the scores achieved and the nature
of the development. Based on the analyses of Figure 1a—d described above, we can reject
Hypothesis Hla.

(a) ESG score (b) Environmental score
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Figure 1. Development by region of the arithmetic mean—ESG score and pillar scores.

Figure 2 shows the evolution of data availability for the ESG score and pillar scores by
region. In terms of ESG score data availability, we see an almost uniform positive increase
across the regions, with different starting points (see Figure 2a). While European insurers
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show an almost identical trend, insurers from China/Japan start from the lowest value
and overtake the USA with the largest increase in data availability (approx. 11 percentage
points). In terms of data availability for the environmental scores in Figure 2b, there is
also a general upward trend across all regions. While the European insurers as well as
China/Japan are close together and show a similar trend, the USA is far behind. The data
availability of the social score is the lowest of all three pillar scores (see Figure 2c). Again,
data availability is lowest in the USA, while EU-based insurers are at the top. However, the
data availability of the governance score is the best of all the pillar scores (see Figure 2d).
This time, the insurers of China/Japan have the lowest data availability. This is due to
lower scores in the management and shareholders categories. Nevertheless, by the end
of the period, they ranked first among EU insurers in the CSR strategy category. This is
reflected in the data availability of the governance score, as China/Japan move closer to the
other regions but remains in last place, while European insurers maintain their lead. Similar
to the ESG scores already considered, data availability can be related with region due to
differences in development and levels of availability. Based on the analyses of Figure 2a—d
described above, we can reject Hypothesis H1b.

(a) DA ESG score (b) DA Environmental score
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Figure 2. Development by region of the arithmetic mean in percent—data availability of ESG score
and pillar scores.

Figure 3 sheds light on the development of the ESG scores divided into different clus-
ters of company sizes. In general, it is immediately apparent that the differences between
company sizes are more pronounced than the differences between regions. Looking at
Figure 3a, we can see a general upward trend in ESG scores over time for all company
sizes. While the large and medium-sized insurers are very close to each other, the smaller
insurers have much lower values, although the increase over time is the highest at 19 points.
The environmental score shows a similar picture, but the differences between the pillar
scores are even larger (see Figure 3b). We see an almost identical picture to the ESG score
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when we look at the social score in Figure 3¢ with the large and medium-sized insurers
in top position. Looking at the category scores, the human rights scores are significantly
lower than the other categories, which are all at a similar level. The governance score
(see Figure 3d) shows the closest alignment between the different company sizes. It is
remarkable that the large insurance companies do not show an upward trend over time
and end up with a neutral development. The analysis of the category scores also shows that
there is little difference between company sizes in the shareholders category. However, for
the category CSR strategy the differences are much greater, with larger companies scoring
higher. Taking into account the above points, there is a clear relationship between the
scores and their development as well as the size of the insurance companies. Based on the
analyses of Figure 3a—d described above, we reject Hypothesis H2a.

(a) ESG score (b) Environmental score
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Figure 3. Development by firm size of the arithmetic mean—ESG score and pillar scores.

Following the analysis by company size, Figure 4 illustrates the evolution of data
availability for the ESG score and the respective pillar scores. Looking at the development of
data availability for the ESG score in Figure 4a, we see that the graphs for large and medium-
sized insurers are almost identical, with the large insurers having a slight advantage. The
evolution of small insurers is also very similar but starts from a slightly lower level. In
general, there is a modest positive trend over time for all company sizes. Looking at the
environmental score, a similar picture emerges, although the differences between the size
clusters are larger. The trend is almost identical for all sizes (see Figure 4b). The general
order of data availability for the social score (see Figure 4c) is the same, with the best values
for the large insurers and the lowest values for the small insurers. However, a different
trend can be seen over time. While large and medium-sized insurers have the same starting
point, over time, the large insurers outperform the medium-sized insurers and even the
small insurers catch up. The differences between the size clusters are most pronounced in
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the workforce category. In the other categories, data availability and its evolution are on a
very similar level. Looking at data availability within the Governance score in Figure 4d,
there are few differences between the sizes of companies, as they are at an almost identical
level. This is by far the highest level of the pillar scores, but all still show a slight, steady
increase in data availability. This very good situation is also reflected in the category scores.
Only the CSR strategy category shows clear differences. Although there is a positive trend
in general across all company sizes, the large companies provide the most data, while
the small companies have the worst data provision. The above points show that there is
sometimes a relationship between company size and data availability and its evolution.
However, there are also cases in which the values are almost identical, and no difference
can be seen. Based on the analyses of Figure 4a—d described above, we cannot fully reject
Hypothesis H2b.
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Figure 4. Development by firm size of the arithmetic mean in percent- data availability (DA) of ESG
score and pillar scores.

In Figure 5, the insurers are grouped into different clusters based on their (operating)
core businesses. The figure shows the evolution of the ESG scores and the corresponding
pillar scores. Focusing on the ESG score in Figure 5a, property and casualty insurers start
and stay at the bottom, having made the least gains over time. The multi-line insurers
start together with the life and health insurers in a shared second place. By showing the
greatest growth over time, multi-line insurers achieve the best scores at the end of the
period, relegating reinsurers, which started with the best scores, to second place. However,
all the different operating core business types have an uptrend over time. A similar picture
emerges for the environmental score (see Figure 5b). Again, property and casualty insurers
are in last place, with the lowest growth over time, lagging even further behind the other
core businesses. Multi-line insurers, which have been the fastest growing over the long
term, have once again ousted reinsurers from the top spot.
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Figure 5. Development by (operating) core business of the arithmetic mean—ESG score and
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Table 1. Correlation matrix ESG score and data availability using the Pearson correlation coefficient.

Score/ Environ- Resource Human Product
DA ESG metal Social Governance Use Emissions Innovation Workforce Rights Community Responsi- Management Shareholders
& bility
Environ- 0.8132 *** 1
metal 0.8969 *** 1
Social 0.8790 *** 0.7645 *** 1
oca 0.9023 *** 0.7612 ** 1
Governanc 0.7809 *** 0.4403 *** 0.4171 *** 1
CHNANCe 0 6938 *** 0.4213 *#* 0.4425 1
Resource 0.6974 *** 0.7719 *** 0.6731 *** 0.4126 *** 1
use 0.8768 *** 0.9483 *** 0.7514 *** 0.4420 *** 1
Emission. 0.7434 *** 0.8673 *** 0.7517 *** 0.3686 *** 0.7635 *** 1
ssions 0.8159 *** 0.9407 *** 0.6864 *** 0.3492 *** 0.7903 *** 1
Innovation 0.7389 *** 0.8567 *** 0.6474 *** 0.4239 *** 0.5087 *** 0.6224 *** 1
0.3226 *** 0.3505 *** 0.2624 *** 0.1792 *** 0.3234 *** 0.2357 *** 1
Workforce 0.7410 *** 0.7173 *** 0.8253 *** 0.3452 *** 0.6647 *** 0.7709 *** 0.5391 *** 1
0.8586 *** 0.7301 *** 0.9650 *** 0.3951 *** 0.7258 *** 0.6678 *** 0.1263 *** 1
Human 0.6343 *** 0.5598 *** 0.6836 *** 0.3380 *** 0.5482 *** 0.5232 *** 0.4802 *** 0.5235 *** 1
rights 0.3160 *** 0.3433 *** 0.2609 *** 0.1704 *** 0.3228 *** 0.2268 *** 0.9621 *** 0.1237 *** 1
Communit 0.4833 *** 0.3089 *** 0.5764 *** 0.2464 *** 0.2197 *** 0.2653 *** 0.3156 *** 0.2126 *** 0.1225 *** 1
y 0.5338 *** 0.4305 *** 0.4964 *** 0.4162 *** 0.4087 *** 0.3769 *** 0.3849 *** 0.2812 *** 0.3897 *** 1
Product 0.6191 *** 0.5798 *** 0.7238 *** 0.2509 *** 0.4980 *** 0.5626 *** 0.5006 *** 0.5727 *** 0.4213 *** 0.1272 *** 1
responsibility ~ 0.2481 *** 0.1673 *** 0.4122 *** —0.0052 0.1664 *** 0.1394 *** 0.1431 *** 0.3302 *** 0.1268 *** 0.0625 * 1
Management 0.6273 *** 0.2768 *** 0.2550 *** 0.9327 *** 0.2771 *** 0.2113 *** 0.2705 *** 0.1772 *** 0.2047 *** 0.2069 *** 0.1268 *** 1
& 0.2286 *** —0.0082 0.0085 0.7127 *** 0.0378 —0.0607 * 0.0513 —0.0214 0.0580 * 0.1564 *** —0.109 *** 1
Shareholders 0.2621 *** 0.0941 *** 0.1371 *** 0.3452 *** 0.0560 0.0430 0.1681 *** 0.1305 *** 0.1229 *** 0.0682 ** 0.0680 ** 0.0648 * 1
0.2207 *** 0.0707 ** 0.0807 ** 0.4844 *** 0.0707 ** 0.0522 0.1156 *** 0.0362 0.1086 *** 0.1916 *** 0.0022 0.1526 *** 1
CSR 0.7582 *** 0.7754 *** 0.7086 *** 0.4754 *** 0.6962 *** 0.7655 *** 0.6454 *** 0.6943 *** 0.5682 *** 0.2217 *** 0.5419 *** 0.2413 *** 0.1494 ***
strategy 0.7965 *** 0.6795 *** 0.6913 *** 0.6367 *** 0.6618 *** 0.6273 *** 0.1877 *** 0.6666 *** 0.1687 *** 0.4288 *** 0.1139 *** —0.0172 0.1776 ***

Notes: ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. The numbers in normal font represent the correlation coefficients between the ESG scores,

while the numbers in italics represent the correlation coefficients between the respective data availability.
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In Figure 5¢, which shows the values and trends of the social score, the graphs are
closer together. Once again, however, the property and casualty insurers are not able to
leave the last place. This time the reinsurers, which had the best rating at the beginning of
the period, are even overtaken by the multi-line insurers and the life and health insurers,
ending up in third place. A look at the category scores shows a very diverse picture with
different core business types leading the way. For the governance score in Figure 5d, the
order at the beginning is also the order at the end of our analysis. All business types have
a positive trend, and the property and casualty insurers again end up in last place. The
multi-line insurers have once again shown the greatest increase over time, but this time they
cannot displace the reinsurers from first place. The difference between the varying trends in
the governance score is mainly explained by the score in the CSR strategy category, as this
is where the largest differences in the trends prevail. In summary, there are clear differences
in terms of the level as well as in terms of the development between the different types of
core business of the insurance companies. Based on the analyses of Figure 5a—d) described
above, we reject Hypothesis H3a.

Figure 6 displays the data availability of the ESG scores in the insurance industry
grouped into different clusters based on their (operating) core businesses. The data avail-
ability of the ESG score in Figure 6a shows a similar picture to the ESG scores in Figure 5a,
only a little more congested. Also, in terms of data availability, property and casualty
insurers again rank lowest. Reinsurers again take the first place in the beginning, but have
the lowest evolution over time, and lose the top spot to multi-line insurers, which have
the best evolution over time. The rankings and trends in data availability for the Environ-
mental score in Figure 6b are like those in Figure 6a. The gaps between the different types
of business are only slightly larger, and reinsurers are even overtaken by life and health
insurers, ending up in third place. The social score (see Figure 6¢c) once again shows the
familiar picture of property and casualty insurers at the bottom in terms of data availability.
Life and health insurers and reinsurers follow a very similar path over time and end up in
the middle of the pack with very comparable values. The multi-line insurers start off in
third place but are able to differentiate themselves more strongly from the other business
segments from the middle of the period and end up in first place with a larger gap. Focusing
on the data availability of the governance score in Figure 6d, we again see that property
and casualty insurers are at the bottom of the ranking, while reinsurers remain at the top
throughout the period. Nevertheless, the general level of data availability is very high and
the gap between the different core businesses is very small. While the data availability in
the management and shareholders categories is very similar to the governance score, the
differences in the CSR strategy category are much larger. However, this category does not
have a significant impact on the data availability in the governance score due to the small
number of data points. In summary, there is a relationship between the level and evolution
of ESG data availability and the various operating core businesses of insurers. Based on the
analyses of Figure 6a—d described above, we can reject Hypothesis H3b.

Comparing the graphs in Figures 1 and 2, we see that the gaps between regions in
terms of data availability are visibly smaller than those observed for the ESG score and its
pillars. In general, the increase in data availability over time is less pronounced than for
the ESG scores, with starting levels consistently higher. A closer look at the ESG scores
shows that the region with the largest increase in ESG scores, the EU, also has the largest
increase in data availability. The relatively smaller increases in ESG scores for other regions
do not necessarily correspond to comparable changes in data availability, as the regions
are all operating at a relatively similar level, albeit from different starting points. This is
also reflected in the environmental score, where the two regions with the largest increase in
the environmental score also show the greatest improvement in data availability, although
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the relative increase in data availability is significantly smaller. In an interesting twist, the
environmental score of European insurers outside the EU increases less than their data
availability. There is also no clear pattern in the development of the social score. While the
evolution of data availability among European insurers is relatively similar, the evolution
of the social score varies significantly. Insurers within the EU are leading the way, while
insurers outside the EU are lagging behind. When analyzing the governance score, it is
important to bear in mind that the starting level is very high, which may limit the potential
for improvement over time. However, there is a paradoxical situation in the China/Japan
region, where there is the largest increase in data availability and a negative trend in the
governance score. In contrast, European insurers show a less pronounced increase in data
availability over time but achieve the largest improvement in the governance score of
almost 20 points. Data availability and ESG scores generally exhibit an upward trend.
However, no clear or consistent pattern in their joint development can be identified. In
fact, there were even instances of divergent trends in their overall trajectories. Based on the
analyses of Figures 1 and 2 described above, we cannot reject Hypothesis H4a.

Referring to Figures 3 and 4, the disparities in data availability across different com-
pany sizes are noticeably smaller compared to the differences observed in ESG scores and
their individual pillars. Again, the increase in data availability over time is less pronounced
compared to the growth in ESG scores, because the initial level of data availability remains
consistently higher. If we look at the ESG score itself, we see that the trend declines as
company size increases, while the trend in data availability remains almost constant across
all company sizes. When examining the environmental score, smaller insurers exhibit the
most significant increase over time, followed by large insurers, whereas medium-sized
insurers demonstrate the smallest improvement. Regarding data availability, differences
across company sizes are minimal. However, looking into the category scores, large in-
surers show slightly better progress than medium and small insurers. Focusing on the
social score, smaller insurers are at the forefront of both its development and the data
availability. However, the conditions for this development differ once again, with even
greater disparities observed in data availability this time. Looking at the evolution of data
availability in the governance score, we observe an almost uniform overall trend. However,
this trend varies significantly for the governance score by company size, ranging from
a neutral to slightly negative trajectory for larger insurers to a significant increase over
time for midsize and smaller insurers. Similar to H4a, the data availability and ESG scores
generally exhibit an upward trend, but it is not possible to identify a clear or consistent
pattern in their joint development. Based on the analyses of Figures 3 and 4 described
above, we cannot reject Hypothesis H4b.

Focusing on Figures 5 and 6, we see that the differences in data availability between
the different core business areas are smaller than the observed differences in the ESG
score as well as their individual Pillar scores, as already observed for region and company
size. As with the other two clusters mentioned before, the data availability shows a less
pronounced increase in comparison to the ESG scores. Focusing on the ESG score, we
see differences in starting points and evolution, while the level and development of data
availability across the core business types are very close together. However, the overall
trend of ESG scores and data availability is similar across the different core operating
businesses, with multi-line insurers moving to the top over time, and property and casualty
insurers remaining at the bottom. For the environmental score, the picture is very similar to
that just described for the values of the ESG score and its data availability, except that the
gaps are more pronounced. Focusing on the social score we again see that the multi-line
insurers are in the lead due to the best development over time, which is also true for data
availability. The similar trend between score and data availability continues as reinsurers
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lose their top position and even fall behind life and health insurers. However, property and
casualty insurers remain at the bottom in both cases. In addition to the different starting
points, there are some parallels between social score and data availability. Looking at the
governance score, it is striking that the data availability values are very close to each other,
while the governance score shows a much larger discrepancy. Nevertheless, in both cases,
the rankings of the operating core businesses are identical, although the development curve
for data availability is much flatter over time. In contrast to H4a and H4b, we can clearly
see common trends here, although they are not equally evident in all pillar scores. Based
on the analyses of Figures 5 and 6 described above, we cannot fully reject H4c.

In the following, we highlight the correlation matrix in Table 1, which shows the
Pearson correlation coefficient for the ESG score, the pillar scores, and the category scores,
as well as their respective data availability. Looking at the correlation between the pillar
scores and the ESG score, we see that there is generally a very strong correlation. The
highest correlation is between the social score and the ESG score (0.8790), while the lowest
correlation between the governance score and the ESG score is still very strong, with a
coefficient of 0.7809. The correlation of data availability shows a similarly significant
picture, although the differences are even more pronounced. Once again, the correlation
between the social score and the ESG score is the strongest, with a coefficient of 0.9023,
while the correlation between the governance score and the ESG score is lower, but still
strong (0.6938). Analyzing the interrelationship between the pillar scores, we see that the
governance score is moderately correlated with both the environmental (0.4403) and social
(0.4171) scores. Furthermore, there is a strong correlation between environmental and social
scores, with a coefficient of 0.7645. The correlations between the pillar scores are almost
identical in terms of data availability.

Focusing on the correlations between the pillar scores and the category scores, we see
that the category scores that make up the environmental score have the strongest correlation
to the environmental score. However, the workforce (0.7173) and CSR strategy (0.7754)
categories have a similarly strong correlation with this pillar score. Nevertheless, there
is only a moderate or weak correlation with the other categories, while there is almost
no correlation with the shareholders (0.0941) category. However, when looking at the
correlation with respect to the data availability, there are some substantial changes in the
correlation coefficients. While resource use (0.9483) and emissions (0.9407) have a very
strong correlation, the category of innovation (0.3505) has only a moderate correlation with
its corresponding pillar score. Apart from product responsibility, where the correlation
falls to very weak with a coefficient of 0.1673, the remaining category scores are similarly
correlated with the environmental score.

Looking at the social score, the corresponding category scores are highly correlated.
However, in some cases, there is a stronger correlation between the social score and the
category scores of the other pillars, such as emissions (0.7517) or CSR strategy (0.7096).
Only the management (0.2550) and shareholders (0.1371) categories have a weak correlation
with the social score. By looking at the correlation with respect to data availability, we again
see some substantial changes. Two of the four categories that make up the social score
drop from a strong correlation to a moderate (product responsibility with a coefficient of
0.4122) or weak (human rights with a coefficient of 0.2609) correlation. With the exception
of innovation, which drops from a strong to a weak correlation (0.2624), the remaining
category scores have similar correlation coefficients with the social score.

There is a surprise when looking at the correlations between the governance score and
the corresponding category scores. There is only a very strong correlation with management
(0.9327), while shareholders (0.3452) and CSR strategy (0.4754) have only a moderate
correlation. Furthermore, the correlations of the other categories with the governance score
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are only moderate at best. With respect to data availability, the coefficients change slightly
again. As the strong correlations become a little weaker and the weaker correlations become
a little stronger, the category scores of the governance score move closer together. Despite
slight changes, the remaining categories all maintain moderate to weak correlation levels.

When we analyze the correlations between the ESG score and the categories, there are
strong correlations in most cases. The three strongest correlations are between CSR strategy
(0.7582), emissions (0.7434), workforce (0.7410), and the ESG score. The bottom three
correlations are between shareholders (0.2621), community (0.4833), product responsibility
(0.6191), and the ESG score. When we switch to data availability, we see some significant
changes and generally less strong correlations. The top three correlations with the ESG score
are now resource use (0.8768), workforce (0.8586), and emissions (0.8159). The bottom three,
all with weak correlations to the ESG score this time, are shareholders (0.2207), management
(0.2286), and product responsibility (0.2481). Considering the results in Table 1, most of
them show moderate to strong correlations both within the ESG score and in terms of data
availability, although they do not follow the same patterns. Based on the analyses of Table 1
described above, we can reject H5a as well as H5b. Overall, Table 2 provides a summary of
the results of all our hypothesis tests.

Table 2. Overview of the results of the hypothesis tests.

Hypotheses Test Result

H1: There is no significant relationship
between region and the development of
insurance companies’

(a) ESG scores. — Rejected
(b) ESG data availability — Rejected
H2: There is no significant relationship
between firm size and the development of
insurance companies’
(a) ESG scores. — Rejected
(b) ESG data availability — Not fully rejected
H3: There is no significant relationship
between (operating) core business and the
development of insurance companies’
(a) ESG scores. — Rejected
(b) ESG data availability — Rejected
H4: There is no significant relationship
between the development of insurance
companies’ ESG scores and their respective
ESG data availability regarding
(a) region. — Rejected
(b) firm size. — Rejected
(c) (operating) core business — Not fully rejected
H5: With respect to insurance companies,
there are no significant interrelationships
within the
(a) ESG score. — Rejected
(b) the data availability of the ESG scores — Rejected
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5. Discussion

Bissoondoyal-Bheenick et al. (2023) found that larger companies tend to invest more
in ESG activities to better meet stakeholder demands. This leads to greater resources
to provide ESG data, which, in turn, has a direct positive impact on ESG scores and
data availability (see Brasch & Eckert, 2025). Our results confirm that larger insurers
have better ESG scores and better data availability, although smaller insurers have seen
better development over the last few years and are moving closer to the larger insurance
companies. Our findings, therefore, confirm the connection between firm size and the ESG
score as well as with its data availability (see e.g., Drempetic et al., 2020; Dobrick et al.,
2023; Brasch & Eckert, 2025).

Our results show significant differences in ESG scores and their data availability across
the regions analyzed. This is consistent with findings by Liang and Renneboog (2017),
who noted that institutional frameworks and stakeholder orientation differ substantially
across regions and directly influence ESG performance. In particular, systems that prioritize
stakeholder interests, such as those observed in continental Europe, tend to promote higher
levels of ESG engagement compared to market-oriented regimes, like those in the USA.
Our results regarding ESG scores are in line with Doyle (2018), as European insurers
are clearly in the lead. However, differences in data availability are less pronounced, as
general sustainability reporting, and, therefore, data availability, is high in the countries we
studied (see Threlfall et al., 2020). Our findings are similar to the latest OECD (2024) report,
where Europe, China, and Japan lead the way in disclosing information in the financial
sector, while the USA lags behind. These regional differences may be due to differences
in regulation, as the regulatory framework affects ESG scores (see, e.g., Doyle, 2018). It
should also be noted that insurers located in the USA are, on average, the smallest in our
sample. Thus, as mentioned in the previous paragraph, firm size may also play a role
here, overriding geographic effects. However, it will be interesting to see how the picture
changes in the future, as the CSRD* will affect around 50,000 companies (mainly in the EU),
including thousands headquartered outside the EU (see McCalla-Leacy & Gnéndiger, 2024).
Future regulatory convergence may, thus, reduce the currently observable geographic
disparities, a development supported by the global standardization efforts discussed in
Kotsantonis and Serafeim (2019).

The findings on the overall level and development of ESG scores across different core
business models are somewhat surprising. Property and casualty insurers are lagging
behind the other operating core business segments even though this line of business has the
seemingly most direct connection to sustainability, especially in the environmental pillar.
This is reflected in the fact that environmental changes (e.g., increase in heavy rainfall,
flooding, or fires) are increasingly having an impact on insured risks, thus increasing
the frequency and severity of losses. However, it is precisely in the environmental pillar
that the property and casualty insurers have the weakest performance. This may seem
counterintuitive at first, but recent research by Krueger et al. (2020) suggests that industries
directly exposed to environmental risks do not necessarily perform better in ESG ratings.
Structural complexity, fragmented reporting standards, and short-term financial pressures
often impede effective ESG integration. This may also apply to the subsectors in the
insurance industry. Again, it should be noted that the insurers in this operating core
business segment are the smallest insurers on average compared to the other core business
types of the industry. Given that size affects ESG scores, it is possible that the effects of size
may overlay the effects of different core businesses, which could be an explanation for the
relatively poor performance of property and casualty insurers. Similar effects were also
identified by La Torre et al. (2020).
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Our results show that there is no or only a partial relationship between the evolution
of ESG scores and the evolution of data availability. Thus, the results of Brasch and Eckert
(2025) cannot be confirmed. Here, it is important to note that the data availability trends
are not fully reliable due to the Boolean indicators”. Changes in data availability over time
are only partially shown, as it is not possible to distinguish whether an indicator is missing,
or if the topic is not covered by the company. However, when we look at the fundamental
levels, we can identify relationships between ESG scores and the respective data availability,
similar to the findings of Brasch and Eckert (2025).

Furthermore, our findings are consistent with the results of Baldini et al. (2018), as
we can confirm a strong correlation between the environmental as well as the social pillar
and the overall ESG score, while governance has the lowest correlation to the overall ESG
score. In addition, we are consistent with their findings, i.e., that the environmental and
social pillar are highly correlated to each other, while their respective connection to the
governance pillar is not as strong. Furthermore, we can confirm that the board plays a
significant role in the ESG activities of a company (see, e.g., Eccles et al., 2020; Kim & Porter,
2022), as we find a strong correlation between the management pillar score and the ESG
score. The management score is a good approximation for the role of the boards, as it is
composed of 35 relevant individual indicators, mainly related to the board and its activities
(see LSEG, 2024).

Looking at the categories that make up the pillar scores and their corresponding
correlations, we have different results than Giese et al. (2021), who analyzed the MSCI
ESG score. While they found that the categories that make up the pillar scores are roughly
independent within the pillar as well as with respect to the other pillar scores, we find
moderate and even strong correlations between the different categories. This suggests a
less modular and more integrated ESG structure within the insurance industry, possibly
reflecting the increasing interdependencies of ESG-related risks and stakeholder expecta-
tions, as discussed by Serafeim (2020). As there are correlations within the ESG score in
the insurance industry, as well as in the availability of data, the overall ESG score is not as
meaningful as it might suggest, following the criticism of Doyle (2018).

6. Conclusions

The objective of this paper was to empirically examine the development of the ESG
score and the respective pillar scores, as well as the data availability by region, company
size, and business sector within the insurance industry. Furthermore, we analyzed the
interrelationships of the ESG score and data availability. For this purpose, we analyzed
insurance companies from China, Europe, Japan, and the USA, using the ESG data from
LSEG, over a period of 13 years (2010-2022). We calculated descriptive statistics and
conducted correlation analysis.

Our findings reveal a relationship between the development of the ESG score, the
pillar scores, and the respective data availability and the factors of region, firm size, and
(operating) core business within the insurance industry. These results underscore the non-
uniform nature of ESG reporting and scoring across different segments of the insurance
industry. However, no clear relationship regarding the development of the ESG scores and
the data availability could be identified, although there appears to be a relationship at the
general level. Furthermore, we identified strong interrelationships between ESG scores,
pillar scores, category scores, and their respective data availability, suggesting structural
dependencies within the scoring framework itself. This is another limiting factor for the
meaningfulness of ESG scores (in the insurance sector).

These findings carry several important implications for both practitioners and poli-
cymakers. First, insurers, investors, and ESG analysts should interpret ESG scores with



J. Risk Financial Manag. 2025, 18, 447

19 of 33

90
80
70
60
50
40
30
20
10

(a) Resource use

2010

caution, as the observed interdependencies and varying data quality across regions and
firm types can obscure the true sustainability performance of firms. Overreliance on ESG
scores without accounting for data coverage and structural biases may lead to misleading
conclusions or suboptimal investment decisions. Second, regulatory bodies and standard-
setters should prioritize harmonizing ESG disclosure requirements across jurisdictions,
particularly within the insurance industry. The regional disparities and inconsistencies in
data availability highlight the need for a globally coordinated ESG reporting framework
that ensures comparability and transparency. Lastly, our findings suggest that policy initia-
tives aimed at enhancing ESG transparency should focus not only on mandating disclosure,
but also on improving the consistency, granularity, and methodological clarity of ESG
metrics. This is crucial to strengthen the credibility and utility of ESG scores as tools for
risk assessment, investment evaluation, and regulatory oversight in the insurance sector.

In summary, our results offer a foundational perspective for improving the interpreta-
tion and application of ESG metrics in practice and call for thoughtful regulatory action to
address the systemic limitations identified in current ESG scoring practices.
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Figure A2. Development by region of the arithmetic mean—category scores of the social score.
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Figure A8. Development by firm size of the arithmetic mean—category scores of the social score.
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Figure A13. Development by (operating) core business of the arithmetic mean—category scores of
the environmental score.
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Figure A14. Development by (operating) core business of the arithmetic mean—category scores of
the social score.
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Figure A16. Development by (operating) core business of the arithmetic mean—data availability of
the category scores of the environmental score.
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Figure A17. Development by (operating) core business of the arithmetic mean—data availability of
the category scores of the social score.
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Figure A18. Development by (operating) core business of the arithmetic mean—data availability of
the category scores of the governance score.

Notes

The ESG disclosure level can be seen as an approximation of the ESG data availability.

2 The metrics used to present resources for providing data are part of the “CSR strategy” category score.

3 This is because the ESG database has a significant time lag before it fully reflects a fiscal year. Furthermore, our results become
more robust, as the ESG data can change due to updates (see Berg et al., 2021; LSEG, 2024).

4 Corporate Sustainability Reporting Directive (EU) 2022/2464, which will be effective for the fiscal year 2024 and will gradually
expand its scope of application.

5 For Boolean indicators, there are theoretically no missing values due to the logic of the LSEG (see LSEG, 2024).
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