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The complexities and seemingly uncontrollable nature of
problems associated with climate change have intensified,
giving rise to severe consequences, including rising

sea levels, escalating temperatures, drought, deforestation,
and heightened catastrophes such as typhoons. While long-
term solutions such as energy transition and green

finance are widely acknowledged, their implementation is
time-consuming. Recognizing the urgency, there is a critical
need to explore short-term, immediate measures to

alleviate the adverse effects, particularly for ordinary and
vulnerable groups. In this context, insurance emerges as a
promising solution. This paper conducts a comprehensive
review of the current state of research on climate catastrophe
insurance for climate change, utilizing the Scopus database.
Furthermore, the paper suggests directions for future
research to address the pressing challenges posed by climate
change.

Addresses

1 College of Business, Abu Dhabi University, United Arab Emirates
20xford Centre for Islamic Studies, University of Oxford, United
Kingdom

3 Faculty of Humanities & Social Sciences, The University of Liverpool,
United Kingdom

4 International School, Vietnam National University, Hanoi, Viet Nam

Corresponding author: Nobanee, Haitham (nobanee@gmail.com,
haitham.nobanee@adu.ac.ae, haitham.nobanee@oxcis.ac.uk,
haitham.nobanee@Iliverpool.ac.uk)

Current Opinion in Environmental Sustainability 2024, 66:101395

This review comes from a themed issue on Climate Finance, Risks
and Accounting

Edited by Rosella Care, Othmar Lehner and Olaf Weber

For complete overview of the section, please refer to the article
collection, “Climate Finance, Risks and Accounting”

Available online 20 December 2023

Received: 13 September 2023; Revised: 20 November 2023;
Accepted: 26 November 2023

https://doi.org/10.1016/j.cosust.2023.101395
1877-3435/© 2023 Elsevier B.V. All rights reserved.

Introduction
It is universally acknowledged that climate change
constitutes a pressing global urgency, posing severe

Check for
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threats to nations worldwide [1]. The resultant climate
catastrophes and extreme weather events have profound
policy implications at macroeconomic, sectoral, and in-
dividual levels [2-14]. The devastating nature of these
extreme climate events is already apparent, and the
anticipated exacerbation of their severity and intensity
due to global warming adds substantial threats to socie-
ties and the environment [15], jeopardizing the liveli-

hoods of billions [17].

Recognizing the gravity of these adverse effects, scien-
tists and researchers have explored a multitude of solu-
tions. These encompass a broad spectrum, including
advanced technologies such as information and com-
munication technologies [18-23], energy transition
[24,25], green finance [26-28], digital and data transfor-
mation [29,30], circular economy [31], and low-carbon
materials [32]. However, the fruition of these solutions
primarily occurs in the long run. Therefore, the necessity
to devise immediate, temporary, and/or short-run solu-
tions becomes imperative. Notably, climate catastrophe
insurance emerges as a standout option, offering crucial
funding for post-disaster recovery efforts.

The total burden inflicted by a climate disaster is con-
tingent not only upon its initial damage but also on an
economy’s capacity to reconstruct its activities.
Insufficient resources can impede reconstruction and
recovery efforts, a challenge that insurance payouts can
alleviate. The European Central Bank asserts that cata-
strophe insurance can mitigate uncertainty, stimulate
investment, and facilitate recovery efforts [34].

Climate change poses significant threats to human well-
being with severe consequences, through rapid-onset
events and slow-onset events. While the effects of slow-
onset events are gradual, those of rapid-onset events
(catastrophes: floods, hurricanes, and cyclones) are da-
maging. These catastrophes not only inflict serious im-
mediate losses but also hinder post-disaster recovery
efforts. To overcome these difficulties, it is of great
importance to introduce temporary reliefs among which
catastrophe insurance comes to prominence, thanks to its
desirable properties. However, due to the nature and
severity of climate catastrophes, insurance companies are
also confronted with serious risks. This paper reviews
the state of the recent literature on climate catastrophe
insurance as well as how insurance companies can di-
versify the risks themselves.
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Despite its substantial benefits, climate catastrophe in-
surance appears to be inadequately implemented. In 2022
alone, insured losses from natural catastrophes amounted to
132 billion US dollars, covering only 40% of the total losses.
The remaining 181 billion US dollar protection gap is an-
ticipated to escalate due to the heightened frequency, in-
tensity, and severity of natural disasters, rendering existing
insurance policies potentially unaffordable. The literature
on climate catastrophe insurance for climate change thus
appears underexplored and underestimated. In addition to
examining and highlighting the most recent scholarship on
climate catastrophe and insurance, this piece of analysis also
outlines unaddressed knowledge gaps as well as suggests
future research directions.

Bibliometric analysis
In this paper, we apply bibliometric review to a set of 76
published papers from the Scopus database from 2019 to

Figure 1

2023. By searching key terms relevant to the topic
(catastrophe, climate change, and insurance), we also
conducted keyword analysis and PRISMA flow diagram
to investigate the scope, findings, and gaps of the 76
published articles. Following Khudzari et al. [35] and
Nobanee and Ellili [36¢], we focus only on the Scopus
database as this database is wide-ranging, offering a
comprehensive list of subjects and has been utilized by
different scholars [36]. In the first step, we search the
Scopus database using the keywords “climate cata-
strophe insurance”, which returns a total of 247 docu-
ments. In the second step, we refine the search to the
titles, abstracts, and keywords, which results in an ex-
clusion of 29 documents to get the remaining 218
documents. Next, we exclude books, book reviews,
conference reviews, and trade journals, thus leading to
12 documents being removed and only 208 documents
remaining. In the fourth step, we limit the documents

Level 1
Database Search

Scopus

247 documents

Excluded 29 documents.

v

Level 2
Searching titles, j————p
abstracts, and Keywords
Level 3
Excluding books, book >

218 documents

reviews, conference
reviews and trade
journals

Excluded 12 documents.

v

Level 4

206 documents

Refine by Language:
English

A4

Excluded 130 documents.

Level 5
Refine by years (2019-

76 documents

2023)

/4 Y/ VA VAR
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Process applied for delimiting literature (PRISMA chart).

Current Opinion in Environmental Sustainability 2024, 66:101395

www.sciencedirect.com



Climate catastrophe insurance for climate change Nobanee and Nghiem 3

‘sjuswiisnipe Joj Joises
‘S1TA @U1 Ul sieahk 0} syyblem ubissy ‘g

(S1A) so|ge) Sso| Jeak pasinai yim

¥ *Ajises alow paisnipe s1A L ‘Buiunsuoo-awi} ‘pibu iS1TA L [epow aydosiseled aAljeAouul ue dojasg L [/1] ‘|e 1@ uosmer
‘Bunissuey
-)SH puB S}OBJIUO0D JIBY} o Buioud(sl)
Jo} peads puoq Jed 8y} azi|iin siainsu| ‘g ‘peads puoq
aydouiseleo Bupoipaid *Aousnbauy sydosiseied bunoipaid (1e9) aydosiseed Buisn [eALe
© ul Jueoiiubis :peaids puoqg ) | ul jJueoiyiubis :peaids puoqg D | aydouiseied jo Aouanbauy syl aindwo) | [«91] *|e 18 abueyn
"9AI1}08}J0 [9POW PasIneY g ESIVEYE)
‘auBoLINY AQ S8SSO| DILUOUODD ‘pajepino Jayleam owaixa jusnbaiy Buissaippe
8 [enuajod a1e|ndjed O} [opow MaN | aJe S|gpow 1ed uoneseusb-isii4 | sjepow aydoiisered anesouul dojeaeg | [c17] Aean
‘swnjwaid
aoueJnsul  Buipndwiod  ul  BAo8Ye ‘aouBINSUl [BIn}noube [717] 're 1o
8 90UBINSUI POSEQ-XapUl paleAouu] | paseqg-xapul aAleAouul ue dojensq | Sely-9pIoABA
‘Xe} uogJed
rewndo ue Bujubisep ul |nyjesN ‘g ‘uoneooadssiw pue ‘Ajuiepsoun
‘JusLUssasse ‘Buiuies| Buissaippe  (SVI)  Slepow
8 abewep Joj }Jomawely MaN “| juswissasse pajelbalul aAIsinoal dojeasq | [e¥] Sipny
‘sainjesadwal
[eqo|6 Buisu ureuod 03 pesaN ‘g ‘seydouisejeo
'S9SSO| OlWOU09s Jajealb uo ‘Jueoyiubis :aunjesadws} JoYbiH ‘g pelejes-0160joIpAy pue  [ed1bojoi081eW
Ll saunjesadwsay Joybly jo 1oedwi ssais | JUBOIIUBISUl :SWIO0IS S19ASS IO\ " | AQ pasned sass0o| JIWOU0Id SINSBaN “| [z17] "[e 1© oysem
"OVN 8zijin ‘N3 Y} JO SOSSO| paje|a.-pooj} wiiey-buoj *SPOO} Bujjepow pue
/€ Aew (siainsui) sispjoysyels Juensgy | Bunoipaid ul |ngasn si xapul O¥N 8yl | Aq pa1o1jjul S8SSO| dlWoU09d Ayuend | [L1] ‘|e 18 opJeuez sjuane olydouiseren
*ABojouyosy ureyoxoo|q
pue uoneldepe ueiseAeg  yum sl pooyj} 1surebe "MSlI pooj}
Z S[epow 8doueinsul [euoiipesy Juswbny | Buipsenb uj soueinsul jo souepodw)| | J0} [9pow aouelnsul ue dojeasq 'L [0#] ‘[e 1@ ouebedq
‘soydo.iseled "aoueInsul
[eanjeu  jsuiebe  salj|IgESIP  UYIM aJinboe o3 Ajoy1| seijigesip yum ajdosd ‘g
a|doad Jo} aoueInsul Jo souepodw)| ‘g 'sa)01j0d
‘saydouiseled [einjeu aoueJnsul ainboe 01 pusl SBUOZ Sl ‘9oueINsuUl 8ydouiseled |einjeu [6e] e 1w
9 jsuiebe soueinsul jo aouepodw| *|  ul Buial pue poojy Buiousuadxs sjdoad | Buuinboe jo Aujigeqoud sy} ayenjens -| BA|IS-BQ-S8pUs\ SJI9)SESIP pue Spool4
'Sysl 8.nbyuoo
pue SuUIWEXd SjUSWINJIISUl  dduUeUY ‘UOIIN}ISUOD XS SuIWeX] ‘g
9]BWID JBYIO MOY Sulwexsa 0} PadN ‘g ‘[eansibo| pue 'sjood a@oueinsul
‘SjuBINIISUl 9S8y} JO sebejuenpesip ‘0llou09s ‘[ealy|od :S9|oBISqQ ‘¢ 9dydouiseied ublessnos pue spuoq usaib [eegg] "IE 12
6E pue sebejueape sy} Jo siyblybiH | "OAI}08))0 BB SjusWNISuUl 8say] | ISJUSWINJISUI 9dUBUY S1eWI|O Sulwexy "L staydolsuyn
‘A1anooal 1sod pue
uoloNpal ¥su Ul Juepodw S| 8dueINsU| ‘g
‘AjljIgessuinA pue ‘einsodxs ‘piezey jo 'S92IN0SAI [BlouBUl "@ouelnsul uo Buisnooy uonebiiw pue
SWwS} Ul SYSU d1ebijw 0} pesN ‘g Bujurejurew ul Juepodw S| doueINSU| g ‘QusWSbeUBW JUSWISSSSSE XSl WIOHSd ‘g JUSWISSOSSE
'saydoJiseied aienss ‘Ajjusnbaly 'USSIOM pue Ssno.isesip ‘sebewep pue ‘quswsbeuew
89 2JoW sussiom Buiwiem [eqojy ‘| aJe saydouiseled Jayiesp\ | pue sysl Jajses|p Jayjeam a1ebiisanu| | [2¢] "1e 1@ uosy 3SU ‘spiezeH
aoueolubis
suoneu) pue ‘uoiINquUiuod ‘eouepoduw) sbuipui4 swiy sloyny J9sn|n

*sisAjeue 19)sn|o pue ‘quajuod ‘uonend

I sqel

Current Opinion in Environmental Sustainability 2024, 66:101395

www.sciencedirect.com



4 Climate Finance, Risks and Accounting

2]
C
9
IS
b < » )
(6] I s\
-
o ® $c ()
© €9 £
S oS 5
gggeg =
rc2§ga Qo
e S O0n 8 Ee)
2 0 £ O0ET o c
= > c ® =
© g £ o
¢ |2ox25 82
£ o
S |BEL{T 2
=] 8 = w £ o
5 282 =859
2 OS5 E L2 oX =
= 60 o0oo® s .2 c
= S coEy TS
w © 00 S 0 O
o 7]
o = Q- owcQ
dm“ﬁ-m‘ggog-g
ol c © c = [~
o = 0 5 O 5
ccC|l QT _2=2H o
s8|28xXx3S®WAa®g 5
£t2|lnw08 E£%®3
5= = O =
8_g)=‘Eo..|900.E
Es|< = =
: 24
=) 8=
: s
o Q_g_
@ T =
2 S B
T ©
o > =
©
? 2 o
£ [S3 o]
° 29
@ g P}
o O o £
EZ P
= oz
=R .69
= CHERD
20 g .0
© = Qo035
(] z0o = D
o = c ez
£ 05 DE
g D < » O ®
ic — o

financing mechanisms in adapting and

mitigating climate catastrophe.
1. Examine the impact of global warming on 1. Global warming on cat bond risk:
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written in English only. The result of this fourth step is
130 documents being excluded and a total of 76 docu-
ments qualified for the final analysis. The process is
summarized in the PRISMA chart in Figure 1.

Distribution and citation analysis

Among the 76 papers included in the analysis, only 15
(19.74%) of them are conducted in environment-related
journals, followed by economics, business and finance
journals (12 papers, 15.79%), climate journals (7 papers
or 9.21%, 2 papers are both environment- and climate-
related), geography-related journals (5 papers or 7.6%),
health-related journals (5 papers, 6.58%), risk or hazard-
related journals (4 papers, 5.26%), and agriculture jour-
nals (2 papers, 2.63%).

In terms of citations, as insurance for climate change is at
its early stage of development, and therefore, remains
underexplored and underestimated, it is not surprising
that the number of citations is relatively low. Among
these 76 papers, 52 of them have been cited at least one
time and 14 papers receive more than 10 citations with
Kron et al. [37] getting the highest number of citations
(68 citations). The topics are diverse, ranging from ha-
zards, risk management, and assessment; floods and
disasters; catastrophic events and modeling; and in-
surance systems. Essential information is summarized in
Table 1 below.

Keyword analysis

Figure 2 provides the occurrences of keywords of this
paper. As the theme focuses on “climate catastrophe
insurance for climate change”, it does not come as a
surprise that the two keywords “climate change” and
“insurance” show the highest level of occurrences. Other
frequently searched keywords include “risk assess-
ment”; “risk management”; “catastrophe model”; “cat-
astrophic events”; “insurance system”; “climate effect”.

Overall discussion

The first notable issue here is in spite of growing at-
tention to climate catastrophe, there still exists a dearth
of research on climate catastrophe insurance, especially
in the fields of economics, finance, and business. The
majority of documents over the past four vyears
(2019-2023) tend to focus on risk assessment and mod-
eling of catastrophe arrivals. In terms of insurance, most
papers focus on either revising current models used for
computing losses of climate catastrophic events. Some
papers pay attention to how insurers can transfer and
diversify their risks by using catastrophe (cat) bonds. As
the topic of catastrophe insurance remains relatively
underexplored, the number of citations of each paper is
not high compared with other studies.

Current Opinion in Environmental Sustainability 2024, 66:101395
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A map of the most frequent keywords.

Conclusion, limitations, and future research
directions

This paper extensively reviews recent literature on
climate catastrophe insurance in the context of climate
change, emphasizing risk assessment and modeling of
catastrophe arrivals from 2019 to 2023. The focus
within insurance literature centers on modifying
models for calculating losses from climate catastrophic
events, with some exploring strategies such as the use
of catastrophe (cat) bonds to transfer and diversify
risks. Despite the topic’s potential significance, the
relative underexploration is evident in modest cita-
tions compared with other studies. Acknowledging
limitations, the exclusive use of the Scopus database
may exclude relevant contributions from other data-
bases, and the study may be susceptible to the
“Matthew effect.” Future research should delve
deeper into insurers’ diverse methods for modeling
catastrophes and estimating ecconomic losses.
Additionally, the disproportionately high attention on
the cat bond market requires further investigation to
understand its implications in the broader effort to
combat climate change.
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