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Abstract

Sustainability is now a priority issue that governments, businesses and society in
general must address in the short term. In their role as major global institutional
investors and risk managers, insurance companies and pension funds are strategic
players in building socio-economic and sustainable development. To gain a compre-
hensive understanding of the current state of action and research on environmental,
social and governance (ESG) factors in the insurance and pension sectors, we con-
duct a systematic literature review. We rely on the PRISMA protocol and analyze
1731 academic publications available in the Web of Science database up to the year
2022 and refer to 23 studies outside of scientific research retrieved from the websites
of key international and European organizations. To study the corpus of literature,
we introduce a classification framework along the insurance value chain including
external stakeholders. The main findings reveal that risk, underwriting and investment
management are the most researched areas among the nine categories considered in
our framework, while claims management and sales tend to be neglected. Regard-
ing ESG factors, climate change, as part of the environmental factor, has received
the most attention in the literature. After reviewing the literature, we summarize the
main sustainability issues and potential related actions. Given the current nature of the
sustainability challenges for the insurance sector, this literature review is relevant to
academics and practitioners alike.
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1 Introduction

Climate change, social inequality, and corporate governance are some of the biggest
challenges facing society today. These concerns are part of what is known as the envi-
ronmental, social and governance (ESG) factors, which shed light on the obligations
of companies and governments to the community in building a sustainable economy.
In addition, and as original motivation, ESG factors are important to insurance compa-
nies and pension funds when assessing the associated financial risks and opportunities
in their firms. As an illustration of the alarming state on the environmental front, the
latest report from the Intergovernmental Panel on Climate Change (IPCC, see [67])
has revealed that “there is at least a 50 percent probability that global warming will
reach or exceed 1.5 °C in the short term, even under the very low greenhouse gas
emissions scenario, requiring immediate action to combat climate change.” Although
it is difficult to develop detailed scenarios and models, the insurance industry can
easily envision the impact that natural disasters will have on their risk management
and underwriting in the future. Similarly, social and governance concerns have also
been thrust into the spotlight by spectacular scandals in many industries, to a point
that, as defined by the UN Environment Programme (UNEP), insurance companies
and pension funds play a key role in acting on ESG issues [86].

Based on the extant academic literature and recent publications outside of scientific
research, the objective of this work is to provide a comprehensive understanding of
what is currently being done on sustainability in the insurance and pension sectors. To
this end, we analyze 1731 academic publications available through the Web of Science
database using the PRISMA protocol for systematic literature review. We supplement
this corpus with 23 publications retrieved from (insurance) organizations’ websites.
We introduce a framework guided by the Principles for Sustainable Insurance (PSI)
and the value chain of insurance companies (primary activities), insurance strategy
(supporting activity), and external stakeholders and reporting to classify the literature.
Our main results include a current review of the state of research and an overview on
the sustainability issues and related actions along the categories of our framework.
Perceptions on sustainability have evolved over the past decade. When the topic of
sustainable development emerged in the 1970s, it focused primarily on environmen-
tal issues. The first world conference on the environment was held in Stockholm
in 1972 and established the UNEP as a global agency to manage the environmen-
tal agenda [94]. Many conferences later, an important initiative was launched by the
UN, the so-called Millennium Development Goals [93] in 2000, encompassing eight
major goals related to social and environmental issues to be achieved by 2015. How-
ever, practical standards and guidelines have only been developed since 2015. Two
landmark events demonstrated the importance of finding appropriate solutions to cur-
rent global challenges in 2015. These are the Paris agreement on Climate and the
UN Sustainable Development Goals (SDGs, see [46]). While the first aims to limit
global warming to 1.5 °C [20], the SDGs have at their core 17 goals that members
are expected to achieve by 2030. They address, social and environmental issues such
as, no poverty, zero hunger, clean water and sanitation, responsible consumption and
production, and climate action, among others. While until 2000, there were few initia-
tives and standards to assess sustainability challenges, we observe that in recent years,
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and especially since 2015, there has been an increasing number of developments com-
mitted to sustainable development.

In recent years, the need for addressing ESG challenges has increased dramatically.
Although insurance companies and pension funds are not directly linked to any of the
sustainability dimensions, awareness has changed recently. The insurance business
processes including risk and investment management are strongly linked to ESG fac-
tors, and many companies have embarked on a journey for sustainability adaptation. In
the present study we review the existing academic publications and study the research
concerned with sustainability in the insurance sector. We find that the environmental
aspect has received the most attention, especially in the underwriting and investment
areas, which underlines that climate change is a key concern of the industry. On the
other hand, we find that areas related to insurers’ activities along claims processing
are less researched in academia, while the area of sales and marketing receives the
lowest attention outside the academic world. Overall, the main issues that we identify
include a lack of appropriate integration of sustainability in the strategy and operations
as well as the absence of standardized quantitative indicators. The actions proposed
in the literature indicate embedding ESG issues into all processes.

This work is organized as follows: in Sect.2, we lay out the relationship between
insurance and sustainability and discuss the challenges the sector faces in addressing
sustainability issues. In Sect. 3, we discuss the literature review methodology, statistics
on the corpus of literature, and introduce our classification framework along the insur-
ance value chain. In Sect. 4, we review key aspects of the retrieved literature based on
the proposed classification framework and discus the main sustainability issues and
potential related actions. We conclude in Sect. 5.

2 Sustainability in insurance

Insurance is an essential pillar of global economic activity. Through their investments,
but also given their exposure to losses and claims payments as well as in their role as risk
managers, insurance companies and pension funds are concerned by the ESG factors.
Therefore, it is important to understand and develop viable solutions to cope with the
sustainability challenges but also to take advantage of market opportunities [47]. In
this section, we describe the relationship between industry and sustainability, discuss
the current state of the sector and key challenges, and provide selected insights into
current practices in the area of sustainability.

ESG factors have established as a standard for describing sustainability issues and as
target challenges when paving the way for achieving higher levels of sustainability in
financial markets. As investors and risk managers, insurers and pension funds play a
key role in ensuring sustainable development [6]. Insurers are exposed to sustainability
issues on both underwriting and investment sides. Pricing, underwriting and claims
management activities are concerned by increasing risks, for example from natural
catastrophes. Given the size and duration of their institutional investment portfolios,
insurers and pension funds are at the forefront of responsible investment.

In this context, it is important to take a closer look at the individual ESG factors.
Concerning the environmental factor (E), we distinguish the effects associated to the
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two sides of the balance sheet, assets and liabilities. On the liabilities side, insurance
is a leading sector in climate change adaptation [43]. Indeed, the sector provides
financial resilience to extreme natural events and expertise for risk assessment [32].
For example, insurance companies have already developed products and services that
help to reduce greenhouse gas emissions. These products and services include risk
transfer solutions for weather-related risks, crop insurance, microinsurance for small
farmers, and renewable energy products [32]. On the assets side of the balance sheet,
beyond the mere environmentally friendly investing, insurance-linked securities have
gained notoriety as protection against insured losses (cf. catastrophe bonds, [59]).
Regarding the social (S) factor, insurers and pension funds are particularly concerned.
On the one hand, they must care about workers’ pensions and therefore include work-
ers’ rights, social inclusion, gender equality, child labor, and other SDGs. On the other
hand, as principal asset owners, they should invest responsibly and “green”. One of
the actions that have been carried out in this field are the microinsurance solutions
to fight poverty in low-income countries [50]. In addition, the consideration of sus-
tainable investments by pension funds has increased [1]. Finally, governance (G) is
a key factor not only for the insurance sector, but also for all other sectors, since it
does not differ significantly from company to company, especially in the financial
sector. A better management strategy for a resilient and sustainable business requires
a comprehensive approach in which the relationships with stakeholders, in particu-
lar customers, governments, and regulators, and all business activities in the value
chain are organized and managed in a responsible manner [86]. Therefore, factors
such as board diversity, corruption, and bribery, and improving internal controls and
risk management are some themes that the insurance industry is already aware of an
implementing [29].

Today, the growing trend towards addressing sustainability issues in insurance is
unmistakable, as many companies and governments are promoting sustainable devel-
opment as a major issue worldwide. Since 2000, there have been number of initiatives
addressing sustainable development, and highlighting the growing role of insurance
in this area [6]. One of the key global initiatives developed explicitly for the insurance
industry is the PSI published by the UNEP Finance Initiative [86]. The main objective
of the principles is to take a strategic approach to conducting the insurer’s key activities
in a responsible manner, and to manage and assess risks and opportunities related to
ESG issues in order to be a sustainable company. Currently, several global and national
organizations are advocating for sustainability issues. Standards and principles have
been developed for the insurance sector for both the asset and liability sides of the
balance sheet.

However, despite the importance placed on sustainability globally and the increasing
development of initiatives and frameworks for managing ESG issues, there are some
challenges raised by practitioners and academics. First, one of the biggest challenges
is the access to reliable data. For example, in many regions there is limited access to
hazard and exposure data to assess physical climate risks [37]. Another major chal-
lenge is the need for a regulatory framework for financial markets. Due to unclear and
fragmented regulations, it is difficult for primary insurers to access reinsurance and for
investors to evaluate opportunities [32]. Furthermore, regarding environmental issues,
specific challenges relate to the liability side of the balance sheet, for example, model-
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ing of various adverse scenarios, sustainable reinsurance structures, and development
of climate-related mortality tables [64]. In lower income countries, these challenges
are complemented by a lack of insurance awareness, limited acceptance of natural
catastrophe insurance, and the absence of domestic insurance [32]. On the asset side,
challenges include the need for more green bonds and issuers, the development of new
green financial instruments, the need for policy incentives to encourage green invest-
ment on a large scale, the failure to price carbon and natural resources, and the need
for better climate risk reporting standards [32]. Insurers are increasingly recognizing
environmental issues as part of their enterprise risk management [54]. More recently,
events like the Covid-19 pandemic and social movements, such as the #MeToo move-
ment against sexual harassment in 2017 and the #BlackLivesMatter movement that
resurged in 2020 after George Floyd’s murder, have exposed social failures, and shed
light on the poor social practices of some companies and governments, forcing them
to initiate change. More specifically, in terms of governance, major challenges are,
for example, the diversity of board members and workforce. Diversity and inclusion
are important sustainability issues, but they also present opportunities to enhance the
reputation and strengthen relationships with employees [29]. Finally, the unclear gen-
eral definitions of sustainability in the insurance sector also pose risks for defining
management roles and responsibilities [29]. Given the multiple facets of sustainabil-
ity issues, we systemically review the academic literature in the sequel to derive a
more comprehensive picture on the issues and related actions.

3 Literature review: methodology and statistics

In this section, we first present the search strategy and collection of publications leading
to the corpus of selected academic papers and studies outside of scientific research
that we call “practitioner” publications. We lay out the inclusion and exclusion criteria
used in our review protocol (see Sect. 3.1). Then, we describe the overall statistics on
the corpus of academic literature in Sect. 3.2. In Sect. 3.3, we propose a framework to
classify the publications along the insurance value chain and external stakeholders. We
present in Sect. 3.4 statistics on the academic publications based on the classification
introduced in Sect. 3.3. Finally, we present the statistics on the practitioner publications
in Sect. 3.5.

3.1 Review strategy and data collection

We have conducted a literature review to identify and classify existing academic
research on sustainability in insurance. For the review, we follow the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses protocol (PRISMA, see [62]).
Our review is based on a search of the Web of Science Core Collection database for
academic publications and of relevant organizations’ websites for practitioner publi-
cations. We proceeded in three phases by first running a general query for academic
publications, then a complementary manual search, and finally a search for practitioner
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publications. A flowchart and synopsis of the three phases of our review protocol is
presented in Fig. 1.

The PRISMA review protocol used in the first phase consists of three key steps for the
first phase. In the first step (identification), we consider all database records and restrict
our search by using filters and keywords. Our query process included all years through
December 2022 and academic publications recorded by Web of Science. We included
English language documents and limited the keywords search to the abstract. The
reason for using selected keywords is to consider the concept of sustainability, which
refers specifically to insurance and relates to the ESG factors. For the selection, we used
the keywords “insur*”, “pension*”, “actuar®”, “sustainab*”, “esg”, “environment*”,
“soci*”, “govern*”, and “climate change” in the search string, where the asterisk (*) is
a placeholder for any number of other characters. The keywords “insur®”, “pension*”,
and “actuar®” make us include all insurance, pension, or actuarial science related pub-
lications. The terms “sustainab*” and “esg” have been added to filter for sustainability
topics, while the words “environment*”, “soci*”, “govern*”, and “climate change”
more precisely relate to the environmental, social and governance topics.! Our search
retrieves a total of 1731 publications.

In the second step, we scan the resulting records and exclude records in specific
fields of research that do not relate to our topic (e.g., health fields like emergency
medicine, rheumatology, obstetrics gynecology, geriatrics gerontology, surgery, and
tropical medicine, and other fields like religion, philosophy, zoology, and government
law). We review the titles and abstracts of the remaining records, and exclude 1453
articles that do not relate to the insurance industry and sustainability issues. After this
step, we remain with a total of 278 results. In a third step, we perform a screening of the
full texts, which yields 28 publications. The inclusion criteria relate to articles in the
insurance industry as a main player in sustainability, i.e., publications should address
questions at the crossroads of insurance and sustainable business or ESG factors. We
then conduct a forward and backward? literature search for the citing and cited refer-
ences related to the 28 records and select a total of four and 11 articles, respectively.
This leads us to 43 records. Finally, we manually conducted a second phase of search,
capturing any insurance-related publications that were not included in the first phase
due to the specificity of keywords. A total of eight publications have been added to
our final corpus, resulting in a total number of 51 academic publications. In the third
phase, we consider studies from relevant organizations from the last three years (2020—
2022) and exclude short summaries that are less than five pages long. For our search,
we consider the most relevant international and European organizations working in
the field of sustainability in insurance. These organizations include programs of the
United Nations, standard setters, regulatory authorities, insurance think tanks, insur-
ance companies, and actuarial associations. We categorize the publications into four
distinct types according to the organizations’ characteristics, i.e., “United Nations”,
“Regulators”, “Insurance” and “Actuarial”. In the United Nations group we retain four

I The exact query is as follows: AB=((“insur*" OR “pension*" OR “actuar*") AND
(“sustainab*" OR “esg") AND (“environment*" OR “soci*" OR “govern*" OR
“climate change")).

2 In forward tracking we consider the publications that have cited a given record; in backward tracking we
analyze the references cited in a given record.
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Fig.1 Flow diagram for the identification and screening of records along PRISMA guidelines

publications, in the regulators type we select a total of six records, in the insurance
group we select eight publications, and in the actuarial group we consider five records.
This gives a total number of 23 practitioner studies. We present more details on the
origins of the practitioner studies in Sect. 3.5.

3.2 Statistics on the corpus of academic literature

The 51 publications included in the final corpus stem from 28 journals. The Geneva
Papers on Risk and Insurance—Issues and Practice (14), Sustainability (3), and
Business Strategy and the Environment, Corporate Social Responsibility and Envi-
ronmental Management, Journal of Business Ethics, Journal of Cleaner Production,
Natural Hazards and Science (2), are the journals with the highest number of articles
that have published research on sustainability in insurance through 2022 (see Table 1).
Of the 14 articles in the Geneva Papers on Risk and Insurance—Issues and Prac-
tice, 10 studies address climate change, and four articles treat sustainability issues in
general. The authors appearing most frequently are Mills (single author of [52-55])
and Johannsdottir (author and coauthor of [42—45]) with four appearances each, all
focusing on climate change and environmental sustainability. We note that among
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Table 1 Journals with the highest number of publications in the final corpus

Journal Number of records

Geneva Papers on Risk and Insurance—Issues and Practice 14
Sustainability

Business Strategy and the Environment

Corporate Social Responsibility and Environmental Management
Journal of Business Ethics

Journal of Cleaner Production

Natural Hazards

DN NN N W

Science

Only the first eight journals are listed. The remaining have one publication each. The journals are ranked
by number of records and listed in alphabetical order if equally ranked

the 51 articles in our final corpus, 43 records focus on insurance companies, while the
other eight articles discuss pension fund matters.

To identify and analyze the most relevant topics, we have examined the frequency
of keywords in the corpus overarching the years from 2003 (oldest publication) to
end of 2022. In a first step, we report the most frequent topics based on the author’s
keywords field in the 51 publications. To form the topics, we have clustered keywords
with similar or related meanings. For example, the topic “insurance” includes the key-
words insurance, insurer, insure, and insurers; “environmental” includes the keywords
of environment, green, and environmental. The term “investment” refers to investing,
investment, and invest; “sustainability” includes sustain, sustainability, and sustain-
able words. Among the six most frequent topics, we find that “insurance” ranks first
with 37 occurrences. The topic “climate change” ranks second with 19 occurrences.
The topics “sustainability”, and “risk” rank third and fourth with 17 and 16 repetitions
respectively. The topics “adaptation” and “social” rank fifth and sixth with 13 records
each. The frequency analysis of the 20 most frequent topics that we report in Fig. 2 pro-
vides insight into what has been of most interest to research over the past two decades.
Besides “insurance”, the keywords climate change, sustainability, social and environ-
mental appear most frequently, which was to be expected given the search query for
the selection of records. In order of appearance, climate change issues come first,
followed by social and governance issues. We also observe that many keywords are
related to the main characteristics of insurance such as risk, mitigation, and strategy.
In a second step, we have linked the topic of each academic publication to the three
ESG factors: the environmental factor includes topics related to climate change such
as natural disasters, pollution, and natural resources; the social factor considers topics
related to human rights, gender equality, labor standards, and other issues affecting
society; the governance factor includes topics related to corporate governance, board
composition, corruption, and bribery. The (general) keywords “ESG” and “sustainable
development” are assigned to all three categories. In Fig. 3, we present the resulting
number of records by ESG factor and by year. On the first hand, we observe occurrences
of publications regarding the environmental factor in almost all years. Moreover, the
number of records seems to be increasing over the (most recent) years, from two records
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insurance — 137
climate change — ]19
sustainability —| ]17
risk J16
adaptation — 13
social — 13
pension fund — J12
environmental — 10
investment —| 10
esg 8
governance — 7
mitigation —| 6
strategy — 6
risk management —| 4
sustainable development — 4
energy — 4
policy — 4
corporate social responsibility 4]
responsible investment —%

risk reduction —

0 10 20 30 40
Number of occurrences

Fig.2 Number of occurrences of the 20 most frequent topics in the keywords. Note: The topic “insurance”
includes the keywords, insurance, insure, insurer and insurers; “environmental” term includes environ-
mental, environment and green; “investment” includes investing, investment and invest; “sustainability”
includes sustainability, sustain and sustainable

in 2003 to five records in 2022. On the second hand, regarding the governance and
social factors, most records are found between 2017 and 2022 (although there are also
some records in 2005 and 2010). We observe that a certain number of publications
appeared in the years after 2007 relating to the publication of the climate change
synthesis report by the IPCC [41]. Further, the increase of the number of records from
2017 onwards can be linked to the rising awareness in the scientific community after the
Paris agreement [20] and the development of the UN SDGs in 2015 [46]. In addition,
we note that all records are either devoted exclusively to the environmental factor or
address the three, environmental, social, and governance, factors together. Thus, social
and governance factors have never been treated alone in academic publications.
Overall, we observe that there has been a lot of interest in researching environmental
issues. This is primarily due to the insurance industry’s concern about the increase in
natural disasters and associated risks. Furthermore, climate change is currently given
great importance at the international level, and both public and private organizations
are actively involved in promoting awareness of environmental issues. On the other
hand, ESG practices have come to the forefront in recent years and have become a
standard for achieving sustainability in financial markets. For example, ESG investing
aims to meet the needs of investors and the public by incorporating long-term financial
risks into investments decisions [11]. Therefore, an undeniable increasing trend for
research on the insurance industry sustainability issues can be expected in the coming
years.
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Fig.3 Number of academic publications per ESG factor and per year. Note: A publication can be counted
several times if related to several ESG factors

At this stage, the statistics on the collected literature have helped us to get a first
impression on the topics that got the most attention from academic research. In the
following, we propose a classification framework along the insurance value chain to
explore in greater detail the focus of the publications in our corpus.

3.3 Classification along the insurance value chain

To study the research areas covered by the retrieved corpus of literature and to more
systematically assess extant research and potential gaps, we introduce a classification
of key insurance sector activities guided by the PSI [86] and using previous works
linking an insurer’s value chain processes to sustainable development (see, e.g., [45,
81]). The first principle of the PSI encompasses the strategy and the operations of an
insurance company. Principles 2 and 3 address external stakeholders of the insurance
industry, namely, clients, suppliers, investors, governments and regulators. Further-
more, the fourth principle relates to the accountability and reporting of insurers. We
distinguish supporting activities, primary activities, and external stakeholders and
reporting. We provide further background information on the nine categories when
discussing the literature in Sect. 4.1.

Asillustrated in Fig. 4, we consider a framework based on nine main categories, includ-
ing the value chain and relevant externalities. As a key representative for supporting
activities in an insurance company we consider the company strategy (1). In the pri-
mary activities (operations), we consider product and service development (2), sales
and marketing (3), risk management and underwriting (4), claims management (5),
and investment management (6). Insurance companies are liable to several external
stakeholders including clients, suppliers and investors (7) and the government and
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Fig.4 Classification framework with nine categories along the insurance value chain and stakeholders

Table 2 Number of academic publications per category and ESG factor

Number of records

Category Overall E S G
(1) Company strategy 16 13 5 5
(2) Product and service development 14 14 3 2
(3) Sales and marketing 3 2 1 0
(4) Risk management and underwriting 27 26 5 4
(5) Claims management 2 2 0 0
(6) Investment management 22 18 10 9
(7) Clients, suppliers and investors 6 3 4 1
(8) Government and regulatory bodies 20 19 5 5
(9) Accountability and reporting 5 3 4 3

The column “Overall” refers to the total number of academic publications in a given category. The columns
“E”, “S” and “G” stand for the environmental, social and governance factors. A publication may relate to
several categories and a category to several ESG factors

regulatory bodies (8) linked to their accountability and reporting (9). The proposed
framework allows us to review which insurance activities are more researched (and
concerned) with ESG issues (see Sect. 3.4 and Table 2).

3.4 Statistics on the academic publications along the value chain categories

In Table 2 we report the number of publications of the final corpus that we have
classified in each of the nine categories introduced in Sect.3.3 (see Fig.4). Thereby
a publication may refer to one or more categories. Additionally, in each category we
consider the three ESG factors to quantify the number of records relating to each
factor (E, S, or G). This split provides insights on which share of the extant literature
covers these specific topics.

The categories receiving the highest attention from academic research include the risk
management and underwriting (4), the investment management (6) and the government
and regulatory bodies (8). In each of these categories, we record over 20 publications,
with most of them related to environmental issues. The categories company strategy (1)
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Table 3 Classification of the academic references (in alphabetical order) along the value chain categories

Category References

(1) Company Alda [1]; Altarhouni et al. [3]; Begum et al. [9]; Ho et al. [38]; Johannsdottir [42];
strategy Johannsdottir et al. [45]; Johannsdottir and McInerney [44]; Linnerooth-Bayer et al.

[50]; Mills [54]; Pierro and Desai [66]; Scholtens [76]; Sethi [77]; Sievénen et al. [78];
Stricker et al. [81]; Thirawat et al. [85]; Woods and Urwin [99]

(2) Product and  Begum et al. [9]; Dahlstrom et al. [19]; Johannsdottir et al. [43]; Johannsdottir et al.[45];
service Keskitalo et al. [48]; Mills [52]; Mills [54]; Nogueira et al. [58]; Qing and Liang [69];
development Rempel and Gupta [70]; Stahel [79]; Stricker et al. [81]; Thirawat et al. [85]; Wilkins

[97]

(3) Sales and Lee et al. [49]; Stricker et al. [81]; Ward et al. [95]
marketing

(4) Risk Ball et al. [7]; Begum et al. [9]; Botzen et al. [12]; Dahlstrom et al. [19]; Dlugolecki [21];
management Garayeta et al. [27]; Glaas et al. [30]; Herweijer et al. [37]; Johannsdottir et al. [43];
and Linnerooth-Bayer et al. [50]; Mills [52]; Mills [53]; Mills [54]; Mills [55];
underwriting Miiller-Fiirstenberger and Schumacher [56]; Nogueira et al.[58]; Pagano et al. [61];

Paudel [63]; Phelan [65]; Qing and Liang [69]; Sato and Seki [72]; Schiller and
Crugnola-Humbert [75]; Sethi [77]; Stahel [79]; Stricker et al. [81]; Thirawat et al. [85];
Wilkins [97]

(5) Claims Sato and Seki [72]; Stricker et al. [81]
management

(6) Investment Alda [1]; Alda [2]; Autenne et al. [5]; Begum et al. [9]; Chiaramonte et al. [15];
management Dlugolecki [21]; Gatzert and Reichel [28]; Herweijer et al. [37]; Johannsdottir et al.

[45]; Lee et al. [49]; Mills [52]; Mills [54]; Owadally et al. [60]; Qing and Liang [69];
Rempel and Gupta [70]; Risi [71]; Sethi [77]; Sievinen et al. [78]; Stahel [79];
Stechemesser et al. [80]; Thirawat et al. [85]; Woods and Urwin [99]

(7) Clients, Lee et al. [49]; Mills [52]; Mills [54]; Risi [71]; Sethi [77]; Wilkins [97]
suppliers and
investors

(8) Government
and regulatory
bodies

Ball et al. [7]; Benali and Feki [10]; Brogi et al. [14]; Chiaramonte et al. [15]; Dahlstrom
et al. [19]; Garayeta et al. [27]; Glaas et al. [30]; Hawker [36]; Johannsdottir et al. [43];
Keskitalo et al. [48]; Linnerooth-Bayer et al. [50]; Mills [53]; Mills [54];
Miiller-Fiirstenberger and Schumacher [56]; Paudel [63]; Stahel [79]; Thirawat et al.
[85]; Ward et al. [95]; Wilkins [97]; Woods and Urwin [99]

(9) Accountability Gatzert and Reichel [28]; Ho et al. [38]; Pierro and Desai [66]; Scholtens [76]; Sethi [77]

and reporting

and product and service development (2) rank fourth and fifth in terms of number of
publications. All the other activities receive much less attention, in particular sales
and marketing (3) and claims management (2) with merely three and two records,
respectively. We observe that in most categories academic research focuses primarily
on environmental factors (E). In Table 3 we summarize the academic publications
included in each category. More details and a complete classification of the 51 aca-
demic publications in the final corpus are provided in Table 7 in the Appendix. The
summary table includes information on the regions where the study was conducted,
the research method used, and the key contents and main results for each publication.
Furthermore, for each publication we indicate the relevant categories (1 to 9) and ESG
factors to which it refers.
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The statistics reported in Table 2 highlight an important academic research gap, par-
ticularly in the categories sales and marketing and claims management where the
number of publications is low. However, our statistics also show that the environ-
mental issue has received the most attention over the past two decades, particularly
regarding risk management and underwriting. Social and governance factors are less
studied, although they get some attention in relation with investment management.

3.5 Statistics on practitioner publications along the value chain categories

In this section, we first summarize the 23 practitioner studies along the nine categories
of the insurance value chain (see Sect. 3.3). In analogy to Table 2 for the academic
publications, we report in Table 4 the number of records in practitioner studies in
each category and ESG factor. We observe that, as with the academic publications,
the risk management and underwriting (4) category is the most discussed in practi-
tioner publications. In the sales and marketing (3) category, we found only one study
dealing with the environmental topic. However, we can also observe that categories
that have been less researched in academia, such as claims management (5), clients,
suppliers and investors (7), and accountability and reporting (9) are of great interest
to practitioners. In addition, we note that environmental risks are the most studied by
practitioners when compared to social and governance risks. We provide more details
on the selected practitioner publications in Table 8 in the Appendix.

As mentioned in Sect. 3 , we have categorized the practitioner contributions into four
distinct types. For the United Nations group, we have identified the UNEP Finance Ini-
tiative PSI, the global framework for insurance-specific treatment of ESG issues, with
four publications. For the group of regulators and standard setters, we have considered
the main body in Europe for insurance companies and pension funds, the European
Insurance and Occupational Pensions Authority (EIOPA) with three publications, an

Table 4 Number of practitioner publications per category and ESG factor

Number of records

Category Overall E S G
(1) Company strategy 5 3 3 2
(2) Product and service development 9 8 2 2
(3) Sales and marketing 1 1 0 0
(4) Risk management and underwriting 15 14 5 6
(5) Claims management 8 7 3 2
(6) Investment management 11 8 6 3
(7) Clients, suppliers and investors 6 5 5 4
(8) Government and regulatory bodies 12 11 4 5
(9) Accountability and reporting 8 8 4 5

The column “Overall” refers to the total number of practitioner publications in a given category. The columns
“E”, “S” and “G” stand for the environmental, social and governance factors. A publication may relate to
several categories and a category to several ESG factors
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international body, the International Association of Insurance Supervisors (IAIS) with
one publication, and the insurance-specific network dealing with sustainability issues,
the Sustainable Insurance Forum (SIF) with two publications. We excluded national
regulatory bodies whose ESG related publications typically take the form of directives.
The “insurance” group encompasses records from the main public organizations, pri-
vate companies (e.g., Swiss Re, Allianz, Munich Re, AXA, Zurich, Aviva, Generali)
and think tanks. After review, we included the Geneva Association (GA) with four
publications, the Chief Risk Officers Forum (CRO Forum), and Swiss Re with two
publications in our corpus. In the actuarial group, we have considered the International
Actuarial Association (IAA) with four publications and the Actuarial Association of
Europe (AAE) with one publication. In Table 5, we provide an overview of the publi-
cations and the classification along the nine value chain categories.

4 Results and discussion

In this section, we review the retrieved publications and discuss their contents. In
Sect.4.1, we first describe the relevance to sustainability of each framework category
(Fig.4) and put the existing research, including both academic and practitioner publi-
cations, in context. In Sect. 4.2, we summarize the main results of the extant literature
in terms of issues and related actions (see Table 6), and, in the light of the findings, we
discuss the current state of the insurance industry with regards to sustainability issues.

4.1 Review of the literature

Company strategy. As a first step towards becoming a sustainable company, the
strategy must be well defined and include sustainability at all levels of the organization.
With the goal of identifying and monitoring ESG issues in business operations, insurers
need consistent corporate strategy at the board and executive levels. The strategy must
integrate sustainability into all business areas and the corporate culture, and determine
appropriate quantitative indicators to measure progress [81].

Research related to sustainable strategies is found in the area of corporate sustainabil-
ity, which refers to companies addressing sustainability issues, including economic,
environmental, and social factors (see, e.g., [68] for a systematic literature review).
Corporate governance is important for the strategy to develop well-structured frame-
works [44, 99]. For example, in the case of socially responsible pension funds and with
the demand for sustainable development, institutional shareholders care more about
social and environmental values, which they transfer to corporate governance [2].

In addition, the literature emphasizes the importance of using green technologies [9,
50] as the main strategy for climate adaptation. Environmental sustainability and
climate change actions need to be integrated into the insurers’ core business [45].
Altarhouni et al. [3] insist that all actors of the insurance sector, including insur-
ers, reinsurers and pension funds, should develop strategies to reduce environmental
degradation by investing in clean energy sources. Furthermore, corporate social
responsibility (CSR) has been identified as a key practice for the strategy of insurance
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companies and pension funds [38, 78]. The insurance industry can play a pioneering
role in CSR. Insurance companies typically have incorporated social and ethical issues
into their business activities, but not environmental issues, so that many insurers do
not realize their full potential for a more sustainable industry [76]. The article by Ho
et al. [38] describes that for Taiwanese insurance companies, managerial practices are
the most significant dimension of CSR, with corporate strategies and commitments the
most important criteria. However, we note that the strategy area is not well documented
in our final corpus, particularly regarding social and governance factors.

Product and service development. In our framework, we consider the development of
products and services as the first operations activity of an insurer. Our literature review
highlights that it is necessary to distinguish between the products and services offered
by insurance companies in developing countries and in developed countries. For exam-
ple, in developing countries, climate-related microinsurance products are more in
demand by policyholders than most of such products in the traditional market [54].
In addition, there is also a growing demand for weather-related and nature-aligned
products in developed countries. These insurance products can also reduce under-
writing losses, stimulate the growth of insurance assets, and help restore damaged
natural capital [8]. Such propositions include crop parametric products for drought
risks based on a soil moisture index and property (flood) parametric products based
on an excess rainfall index [83]. Regarding social issues, the world is experiencing
an aging population, especially in Europe. Given the pressure on public budgets, it
is likely that society and governments will be very receptive to more creative and
affordable insurance and pension propositions. There are already examples of inter-
actions between governments, individuals, and private companies, such as insurers
and asset managers working together on the definition of the pan-European personal
pension product (PEPP), a voluntary personal pension scheme, complementary to
state-based and occupational pensions, that offers EU citizens a new option to save
for retirement [16].

Therefore, the development of sustainable products and services provides opportuni-
ties and challenges for the core insurance business [58]. For instance, one challenge is
to design and price products that consider climate risks and stakeholders. For insurance
companies, this may mean raising premiums or excluding coverage in areas at elevated
risk for climate-related events such as floods or bushfires. On the other hand, there
is an opportunity to develop products that align policyholder interests with behaviors
that lead to better climate outcomes. This could be achieved by introducing incentives
that eliminate or control risks, low-carbon annuity products, or providing capital for
initiatives that address climate risks [96].

One of the main goals of sustainable insurance is to develop products and services that
reduce risks and have a positive impact on ESG issues. Possible actions suggested by
the PSIinclude offering microinsurance to developing countries where access to insur-
ance is limited and supporting programs on risk, insurance, and ESG issues [86]. Some
insurance companies have developed “green” insurance products and features. Exam-
ples include the coverage for electric and hydrogen vehicles, discounts for low- and
zero-emission vehicles, and for policyholders who use public transportation, repair
rather than replace, and coverage for sharing mobility [81]. Other examples con-
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tributing to environmental sustainability include electric cars and renewable energy
solutions [45]. The insurance industry has developed products such as environmen-
tal pollution liability insurance in response to the rise of liabilities it has faced over
time [92]. Insurance companies that find the best solutions with innovative and sus-
tainable products and services will lead the insurance markets in the future.

Sales and marketing. The least researched category with merely three retrieved aca-
demic publications and one practitioner study in our literature review is sales and
marketing. Nevertheless, the associated operational processes are key for sales pro-
motion, advertising, channel relationships and distribution. Indeed, an appropriate
marketing strategy can make customers aware of sustainability issues and provide
them with the best option for their expectations. To meet the requirements of a sustain-
able company, PSI suggests, first, educating sales staff about ESG issues and, second,
integrating key messages responsibly into campaigns and social media [86]. The sales
and marketing team must understand and explain the (sustainability) benefits and costs
of each product offered by the company. For example, promoting an insurer’s efforts
to mitigate weather disasters is an important tool in a marketing strategy to strengthen
customer loyalty [49, 95].

Currently, insurance companies are already actively promoting extreme weather risk
management to raise awareness of how the industry is responding to the impacts of
climate change [95]. However, there is a potential risk to insurers’ reputations if false
advertising, known as “greenwashing”, is used as in marketing campaigns [29]. In
addition, the lack of common definitions and standards for measuring the contribution
of products and services to climate change mitigation and adaptation may increase the
risk of greenwashing [23]. One suggestion to avoid the image of using greenwashing
as marketing is to apply standards, best practice and established measures (see, e.g.,
the Science-Based Target initiative, SBTi, [73], and [81]).

Risk management and underwriting. Actuaries play an active role in risk manage-
ment and underwriting. In this category, we focus on liability and underwriting in
the context of insurance companies’ and pension funds’ risk management. The extant
literature focuses primarily on environmental issues, highlighting the interest in devel-
oping measures to manage, measure and mitigate the increase in natural disasters.

In their role as risk managers, insurance companies provide expertise in catastrophe
risk modeling, risk assessment, and preventive measures [32]. An alarming figure that
illustrates the importance of underwriting is that the economic cost of weather damage
alone could exceed USD 1 trillion by 2040 worldwide [21]. Thus, underwriters are
facing huge challenges, mainly because catastrophe models are not well calibrated,
premiums are too low, risk exposures are extremely high, and the climate protection
gap is growing. However, increasing insurance coverage alone is not enough to close
the protection gap, as the increasing frequency and severity of certain natural events
could make some risks uninsurable. Measures that can be implemented include proac-
tive mitigation initiatives for buildings, localization of risks, and optimized levels of
insurance coverage [26]. Another survey study on flood damages in the United King-
dom reports insurance losses from floods of GBP 1.7 billion in 2007 [7]. To respond
to these challenges, the academic literature has studied several actions. For instance,
Begum et al. [9], discusses how green technology strategies can help to reduce the
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impact of natural disasters in Malaysia. In addition, Botzen et al. [12] suggests that
increasing crop insurance policies is a business opportunity to cover drought losses
in the Netherlands. Toward best practices, Mills [54] indicates that appropriate risk
management in businesses requires a reassessment of existing risk management tools
in response to environmental issues. On a broader level, Glaas et al. [30] shows the
importance of government involvement for insurer stability and risk prevention mea-
sures.

Insurers’ risk management requires immediate action to address the consequences of
climate change, at the global and local levels due to the increase in extreme natural
disasters and the associated risk of increasing insurance losses [37, 61, 63, 72]. In
addition, the increase of natural catastrophes does not only come with an increased
risk in terms of frequency and severity, but the frequency of these events is more
unpredictable over time [65]. Moreover, the consideration of comprehensive ESG risk
assessments beyond the pure environmental aspects is critical when the developing
risk management and underwriting. One of the keys to sustainable development in
insurance risk management is technological innovation [19]. By developing and pro-
viding knowledge to mitigate losses through risk engineering and insuring sustainable
technologies, the sector can play an important role [79]. In addition, especially in the
case of climate change, the use of specific financial instruments such as cat bonds and
catastrophe risk swaps are important tools for disaster risk management [85].

With respect to sustainability risks, risk management and underwriting are a top busi-
ness priority and must be addressed by actuaries. According to the PSI, appropriate
processes to identify and assess ESG issues should be incorporated into the portfolio,
the modeling, and all analyses done within the company [86]. The top priority in risk
management is to invest in the mitigation of losses. Mitigation and prevention of disas-
ters can range from reducing risk exposure to creating institutions for better response,
such as land use and emergency planning [50]. An interesting five-step roadmap for
risk management, aimed primarily at small and medium-sized insurance companies,
has been proposed by Stricker et al. [81], and consists of integrating sustainability into
risk assessments, reviews of risk objectives, setting tolerance levels, risk monitoring
and reporting, and external environment monitoring.

Claims management. Given the share of an insurer’s costs related to claims, claims
management is fundamental to insurers and presents potential opportunities. However,
claims management has not been largely studied from a sustainability perspective:
only two publications appear in our literature review. The article by Sato and Seki [72]
discusses the case of Japan and emphasizes that insurance companies must have a well-
structured claims assessment process that promotes precautionary measures within
the company. This is critical to minimize losses from natural disasters and to improve
claims payments. Two examples for moving towards a greener industry in claims
management are the use of image recognition technologies in claims assessments, such
as photos of local repair companies, and the creation of a greenhouse gas emissions
inventory for all operations and processes in claims management [81].

To achieve sustainable insurance, a comprehensive claims management strategy
including stakeholders, namely, the customers, must be on the agenda of insurance
companies. A critical part of an insurer’s value chain is managing the total cost of risk
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from claims. Root cause analysis, repairing a loss, and improving claims management
strategies are examples of better practices. In recent years, the number of climate-
related claims has increased [96]. In terms of physical risk, worker’s compensation
claims are a relevant example since climate can affect mortality and morbidity risks
at work. It takes longer for claims to develop, and new sources of risk may emerge.
Reserving methods may be affected by changes in claims payment patterns that are
difficult to determine from historical data [57]. One of the main concerns for insurers
is damage to their reputation in terms of how well they can insure sustainability risks,
keep them affordable, and provide good service after catastrophic losses. One solu-
tion is smart claims payments to “build back better” after a disaster. This approach
could increase the resilience of society and better align the interests of insurers and
customers [4]. Another solution is the use of remote sensing, which simplifies exist-
ing processes such as claims management. For example, remote sensing-based flood
detection can provide access to timely insights for claims developments. Furthermore,
the use of technologies from remote sensing satellites can help assess the risk of subsi-
dence, by measuring soil movement, and identify claims for property insurance [83].

Investment management. Insurance companies and pension funds are among of the
largest institutional investors in the global economy. Therefore, investment manage-
mentis arelevant lever for addressing sustainability issues. Importance also comes with
the long-term investment horizon. Our literature review shows that insurers’ invest-
ment practices are well researched. Moreover, there is an undeniable growing interest
in considering ESG investment practices in the insurance industry [2]. So-called “sus-
tainable investing” is of great importance for the sector and investors’ interest has
increased in recent years [28].

Several studies highlight the benefits of ESG investments with a positive impact on
investment decisions, such as the National green technology policy in Malaysia [9].
Similarly, appropriate solutions addressing climate change provide profitable invest-
ment opportunities [80]. Nevertheless, climate change also comes with higher risks, for
example, regarding real estate investments. For this reason, life insurance companies,
which mainly own long-term assets, are more affected by climate change than prop-
erty insurance companies [69]. Among the investment strategies, ESG integration and
impact investing are the two most frequently mentioned in recent years [28]. Five main
mitigation measures are proposed in pension fund sustainability reports: divestment,
direct engagement, carbon footprint calculation, investing in green options, and par-
ticipating in climate-related coalitions. Long-term sustainable investments are likely
to be beneficial and successful, especially in the area of retirement insurance [60]. As a
result, some companies have already incorporated exclusion criteria in their portfolio
strategies to respond to environmental risks [15]. However, the use of these measures
has been counterproductive in some pension funds in taming the fossil fuel sector. For
instance, some pension funds practice industry-wide divestment, such as from tobacco
and nuclear weapons, although they rarely target the fossil fuel sector. Other pension
funds practice conditional divestment, where they only divest from a company as a
last resort if a set of criteria is not met [70]. In addition, the incorporation of ESG
practices into the investment management of pension funds and insurance companies,
essentially socially responsible and environmental investing, is increasingly required
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by the market and should be considered a priority in decision making [54]. On the
opportunity side, a proposed solution to climate change, especially for large insurers,
is to fund client projects that improve resilience [80].

One of the most important guidelines related to sustainability in investments are the
principles for responsible investment [88], whose defined goal is to achieve sustainable
global finance by incorporating ESG factors into investment portfolios. In addition,
standards have been developed, particularly on the social factor such as, socially
responsible investing, which includes social factors as well as areas like commu-
nity investment and shareholder advocacy [31]. Investors have used ESG information
mainly through ratings, which help transform ESG data into investment products for
decision making. Nonetheless, ESG practices are gaining traction in the insurance
sector, with further development of ratings required [11]. Existing data providers in
the market include Bloomberg, Morningstar, Thompson Reuters, MSCI, and Sus-
tainalytics, which tend to focus on financial institutions. They consider some of the
key criteria within the three ESG factors. For example, environmental factors include
carbon emissions, pollution, and natural resource use; social factors include health
and diversity issues, human rights, privacy, and community engagement. Under the
corporate governance factor, we find, among other things, corporate ethics, board
independence and shareholder rights. Many of the largest pension funds are actively
working to improve their ESG practices, however there is still room for improvement.
Overall, integrating ESG issues into investment management is critical to achieving
better long-term investment returns and addressing climate risks [51].

Clients, suppliers and investors. External stakeholders include clients, suppliers and
investors. Principle 2 of the PSI specifically addresses these crucial players in the
insurance industry. Our literature review highlights that long-term relationships with
policyholders and customers are one of the most important mechanisms for insurers
to pursue an integrated sustainability strategy [71]. The practice of CSR engagement
by insurers has recently had a positive impact on customer behavior [49]. Regarding
the environmental factor, incentives for customers with ESG commitment lead them
to consider greener options in the insurance industry [97]. For example, insurance
companies in Massachusetts have offered discounts of 10% to customers who complete
a free six-hour course on weatherization® and home repairs [52].

Customers are also concerned about the social factor. On the one hand, for example,
pension funds get involved by, e.g., informing pension fund members about where
their funds are invested and whether they are invested considering ESG issues. In
non-life insurance, policyholders expect that coverage will continue to be available
and affordable, and that claims will be settled at an elevated level after a catastrophe
event. However, sustainability risks can disrupt this and negatively impact clients and
potentially lead to reputational risks for insurers [4]. On the other hand, insurers should
promote corporate commitment to sustainability issues through marketing strategies
to attract more policyholders and raise awareness in the global community. Thereby,

3 Courses on weatherization provide basic knowledge of building science related to airflow, heat flow and
moisture flow, combustion safety and testing. They are designed in accordance with guidelines specified
by the U.S. Department of Energy, see https://www.greentrainingusa.com/doe- weatherization-installer- 1-
and-2-training.html.
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it is important to act responsibly on all ESG issues. Based on guidance from the PSI, a
number of actions have been proposed, such as starting a dialogue with policyholders
and suppliers about the benefits of ESG management and the company’s sustainability
expectations and encouraging policyholders and suppliers to use relevant ESG disclo-
sures [86]. Insurers have to work together with their clients, suppliers, and investors
to contribute to a sustainable business.

Government and regulatory bodies. Climate change is an example showcasing the
need for insurance companies, governments, and society to develop sustainable solu-
tions together [36, 42]. Regulation can boost the sustainability agenda and change the
way business is done. Regulating the integration of ESG factors can help to reduce
risks and better manage sustainability (cf. the current efforts by the EIOPA to explicitly
integrate sustainability in the solvency regulation, see [22]). Thereby, regulatory bod-
ies improve the monitoring of sustainability issues. In addition, governments, along
with insurers and society, are important players in promoting ESG issues, especially
in areas where more capital is needed, as in the case of extreme weather events [54].
Governments can influence private insurance companies in adapting to sustainabil-
ity with a longer-term perspective. For example, the Norwegian government has
initiated an approach to public-private compensation of insurers for costly extreme
events, called the Norwegian natural perils pool [30]. The Swiss natural perils pool
(“Elementarschaden-Pool”) also intends to optimize risk diversification and risk expo-
sure among the participating insurers covering 90% of the natural perils market [82].
In Europe, however, only a quarter of climate-related and extreme event losses have
been insured over the past 40 years, revealing a climate protection gap [26]. Other
factors in which governments can be involved include providing a water management
solution and establishing monitoring systems for extreme natural events [85]. Another
example of government involvement can be found in the United Kingdom, where the
government works with private insurers to provide flood insurance [95].

Two important actions proposed by the PSI include dialogue with intergovernmental
and nongovernmental institutions to promote sustainable development, and support for
policy, regulatory, and legal bodies that enable risk mitigation and better management
of ESG issues [86]. Policy options that the state can use include motivating technology
developers to behave prudently by creating a liability regime, encouraging innovation
ideas by creating non-liability regimes and effectively allocating risk to third parties,
promoting insurance in the risk market by setting liability limits, and promoting social
equity by making insurance mandatory [19].

Accountability and reporting. The literature shows that it is of utmost importance to
publicly disclose the actions on the relevant challenges in terms of ESG factors [38].
Currently, insurance companies and pension funds, particularly in Europe, have begun
to report annually on their progress and actions related to environmental and sustain-
ability issues. Since 2015, numerous standards and regulatory measures have been
developed for sustainability, sustainable finance, and climate-related disclosures. An
analysis by the UNEP has found that around 25% of these measures address disclo-
sure of ESG factors, sustainability, and climate risks [39]. One of the most influential
organizations on climate issues is the Task Force on Climate-related Financial Dis-
closures (TCFD), which recommends climate reporting based on four main pillars
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(governance, strategy, risk management, and metrics and targets, see [18]). In sustain-
ability reporting, one of the main guidelines used in practice are those of the Global
reporting initiative, whose standards aim to strengthen sustainability and transparency
in the insurance market. Another practice increasingly used in the insurance industry
is CSR reporting. The European Commission adopted the Corporate Sustainability
Reporting Directive (CSRD) in April 2021, which replaces the Non-Financial Report-
ing Directive (NFRD) and broadens the scope of reporting requirements. The CSRD
mandates companies to furnish information that enables an understanding of the impact
of sustainability-related issues on the company and its effects on people and the envi-
ronment [17, 74].

Potential actions suggested by the PSI include monitoring and measuring the
company’s progress in addressing ESG issues, participating in relevant reporting
frameworks, and engaging in dialogue with regulators and rating agencies to gain
a mutual understanding of the value of disclosure. Reporting has become increasingly
important in recent years. Annual reporting on progress and actions on ESG issues is
the means to inform policymakers and society on how the company is responding to
sustainability issues [86]. Therefore, information disclosure, reporting, accountability,
and transparency are key to achieve sustainable insurance and must be a priority for
the industry today.

4.2 Discussion of sustainability issues and related actions

To complement the literature review presented in Sect.4.1, we propose a summary
of the main findings in Table 6: we lay out the main sustainability issues and some
potential related actions per category that appear in the final corpus of literature.

As sustainable insurance has become a key objective, it is undeniable that insurance
companies and pension funds must act responsibly to respond to the ESG challenges
of our time. Building socio-economic resilience is at the core of the insurance busi-
ness. Companies need (to develop) well-structured risk management and adaptation
strategies [32]. They also need to understand the exclusion and inclusion criteria for
ESG investments and manage them in a sustainable manner. In addition, our literature
review has revealed that specific attention must be paid to insurance activities such
as sales and marketing, claims management, and clients, suppliers and investors, as
there is a lack of research in these areas. When considering the publications, we also
observe that most of the articles focus on developed countries and issues from climate
change. We also find some specific actions and proposals that the insurers have incor-
porated into their strategy and operations. Academic research shows that the issues
of sustainability and insurance are growing and are important to both researchers and
practitioners. Indeed, there is no doubt that numerous challenges arise when develop-
ing adaptation.

We have seen a lot of attention paid to sustainability in financial markets. Insurance
companies are conducting ESG assessments, largely due to pressure from the society,
their customers and regulators. At the time of writing, several initiatives and principles
have become available and insurance companies must achieve a net-zero greenhouse
gas emissions commitment by 2050 [89]. However, understanding the definitions and
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the lack of data, regulations, standards, and best practices make it difficult for insurers
to achieve the goal.

Small and medium-sized insurance companies need to put sustainability on their
agenda and start the transition by implementing actions and measures that will help
the entire sector become a sustainable business. Furthermore, not only small and mid-
sized insurers, but all actors need to consider the complex sustainability journey when
outlining the path to implementation. A comprehensive roadmap for green insurance
along the value chain, particularly for small and medium-sized insurers, is proposed
by Stricker et al. [81], which identifies five key steps in each area of the insurer value
chain. The steps include insuring green attributes in the product and service develop-
ment category, integrating sustainability into risk management and underwriting, and
inventorying greenhouse gas emissions in the claims management area.

Our study on the current state of literature reveals number of elements hindering the
sustainable development in insurance. First, we note that the insurance sector depends
on external factors beyond its control, such as regulatory frameworks and shareholder
decisions. In addition, there are few data sets, metrics, and theories to model ESG
risks. Furthermore, the insurance industry needs a detailed roadmap and process for
implementing sustainability that is not yet well defined. For example, while the mea-
sures proposed in the PSI provide general guidance on the four principles, they say
little about how they should be implemented in practice, particularly with regard to
the first principle for company strategy, claims management and sales and marketing.
Another limitation relates to the different ESG assessments. For example, different
investors approach ESG factors differently; some companies have already fully inte-
grated ESG factors, while others are just beginning to implement them. Moreover, ESG
assessments are valued differently by different investors and agencies [98]. Finally,
the definition of sustainability must be reliable and endure over time. As a prominent
example of that uncertainty, we note that the scope of green energy in Europe has
recently changed, and, under the EU Taxonomy, nuclear energy has been classified as
green [40].

5 Conclusion

In this work, we present the results of a systematic literature review on sustainabil-
ity in insurance companies and pension funds. Our results provide an overview of
the main sustainability issues and related actions along the key insurance activities.
Guided by the PSI and the insurance value chain, the review and the summary findings
are structured along nine categories relating to the company strategy, six core oper-
ations (product and service development, sales and marketing, risk management and
underwriting, claims management, investment management), and clients, suppliers
and investors, government and regulatory bodies, as well as accountability and report-
ing. Although academic research has seen important developments in recent years, we
have identified gaps, for example in the areas of claims management and marketing.
Throughout the publications, we observe that the academic community acknowledges
that acting on sustainability issues is not only a stake in the future, but a real challenge
in the present for the insurance sector.
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In terms of ESG factors, the environmental factor is the most prevalent across all
categories in our literature. On the liability side, insurance companies are directly
affected by climate change risks. For the risk management and underwriting opera-
tions, many academics call for more metrics and models to manage ESG risks. On
the other hand, on the asset side, insurers and pension funds can actively influence the
future through their institutional investments and related engagements. We observe
that both insurance companies and pension funds focus mainly on environmental and
social factors in their sustainable investments. Despite their interest in governance
issues and although it is a fundamental part of corporate strategy, the fact that gover-
nance is not insurance-specific and more difficult to measure could be the reason there
are only few publications addressing this issue in the insurance literature. In addition,
in our literature review, we note that the governance factor is usually not discussed
alone, but together with one or two factors, i.e., environmental, or social factors. This
is particularly the case in the practitioner studies. Overall, we find that more detailed
sustainability roadmaps need to be developed and guidelines require more thorough
integration. The latter thoughts should also include areas such as claims management
and sales and marketing. Accountability and reporting, an area that has seen significant
developments recently, is of great interest to practitioners, and there is no doubt that
academic publications on this topic will also increase in the coming years.

While the present contribution provides a review of the existing literature, further
research should be considered as an extension. First, many of the current models in
risk management and underwriting do not yet incorporate ESG factors, leaving room
for future research and requiring engagement from actuaries. Second, specifically for
the environmental factor, further studies can be conducted on the impact of climate
change-related risks on pricing, underwriting, risk management, and solvency. Finally,
more research is also required on the impact and implementation of specific social
and governance factors. This will be particularly relevant since their modeling and
measurement in practice is more difficult.

Funding Open access funding provided by University of Lausanne.
Data Availability Not applicable.
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Appendix

See Tables 7 and 8.
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