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matic factors affecting the activities of insur-
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AHHOTAUMsA. B cmamve uccredosanvi Kiu-
mamuueckue Gakmopol, euusOWUe HA Oesi-
MENbHOCMb CMPAX08blX KOMNAHUL, Meopemu-
YecKU ONUCAHO KAK KIUMAmuiecKue pucku Mmo-
2Ym NpOosGIAMbCS 8 PASHBIX HANPAGLEHUSAX Oesl-
menbHoCmu cmpaxosvlx kKomnanuti. Onpedere-
Hbl PUCKU, CBA3AHHbLE C USMEHEeHUueM KIumMamd,
U HOBble BO3MONCHOCMU OISl CMPAXOBUJUKOS.
Buisenenvr Hanpasnenus axmueuzayuu  poiau
CMPAxoevlx KOMNAHULL 6 YAPAGIeHUU PUCKAMU,
CBA3AHHBIMU C KIUMAMUYECKUMU YCTIOGUSMU.

KawueBsie cioBa. Knumamuueckue pucku,
Qusuueckue pucku, nepexoousvlie pucku, aHoep-
patmune, CelbCKOXO3SUCMEEHHOE CMPAX06d-
HUe, Cmpaxoevle 8bINIAmbl, CMpaxogvle pesep-
8l
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Formulation of the problem. Thirty
years ago, Swiss Re identified climate
change as a new risk and challenge for
the insurance business. This topic has
been endorsed by society, given its envi-
ronmental importance. However, at that
time it was still not seen as an important
business issue [1]. Today, the perception
of this issue has changed significantly.

The constant rise in average global
temperature is already a fixed fact. Mil-
lions of people suffer from the horrific
effects of extreme natural disasters, ex-
acerbated by climate change, which
cause such extreme natural events as
droughts, floods, severe hurricanes,
flooding of coastal areas and settlements,
abnormal temperatures.

The UN Climate Summit opened in
New York on September 23, 2019. Swe-
dish schoolgirl Greta Turnberg was invit-
ed to give the opening speech, which
drew the international community's atten-
tion with her radical speech in defense of
the planet's ecology. The climate change
process, mainly due to its environmental
impact, has the devastating consequences
that humankind faces now and will face
in the future.

The insurance market plays a huge
role in helping to mitigate and respond to
natural disasters. At the same time, as a
result of the adverse effects of climate
change, the insurance business is facing
massive insurance losses. Climate
change risk management issues are on
the agenda.

In the long run, in the absence of adap-
tation to the effects of global warming,
insurers will have to raise prices and, for
millions of people, insurance coverage
may become inaccessible. In order to
prevent such a situation, it is necessary to

study the physical risks and to develop
adaptation measures to minimize or neu-
tralize their effects.

Analysis of recent research and pub-
lications. Conceptual-semantic principles
of nature and features of risk manage-
ment of the insurer attract attention of a
considerable number of researchers, in
particular, such issues are considered in
their works by I. Gerasimova, A. Yermo-
shenko, M. Zhitar, O. Nepochatenko,
N. Tkachenko, S. Yarmolenko, T.
Holzhou, J. Turner and other scholars.

However, despite the large number of
publications, the topic of climate risk
management by insurance companies has
not yet been sufficiently researched and
described.

The purpose of the article is to find out
the impact of climate change on the pro-
file of insurance risks, the peculiarities of
the functioning of insurance companies
with regard to risk modification and the
adjustment of the policy of managing
own risks of resilience caused by the
risks of climate change.

Research results. According to the
Swiss Re Institute [2], the total amount
of insurance losses in 2019 was $ 56 bil-
lion - 34 billion less than during 2018.
The economic losses from natural and
man-made disasters in 2019 amounted to
about $ 140 billion. Which is also much
less than the losses of 2018 ($ 176 bil-
lion). At the same time, analysts notice
that the value of insured losses from nat-
ural disasters in 2019 also decreased
from $ 50 billion to $ 34 billion, less than
the loss of the 2018 underwriting year.
The decrease in the volume of losses is
also noted by the consequences of man-
made disasters, their size in 2019
amounted to $ 6 billion.
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Abnormally high rainfall was observed
in the central United States, northern
Canada, northern Russia and southwest
Asia. The average rainfall during the 12
months in the United States bordering the
period from July 2018 to June 2019 (962
mm) has been the highest in the history
of observations.

Climate change generates "secondary
hazards" such as local flooding, heavy
rainfall, prolonged drought, severe wild-
fires and other extreme weather events.
Losses from "secondary hazards" are in-
creasing due to rapid development in ar-
eas subject to difficult weather conditions
and higher temperatures.

More than 13,500 people died or were
reported missing in the crash in 2018,
which was one of the lowest rates in re-
cent years. Natural disasters have caused
the deaths of more than 9800 people, and
man-made disasters caused deaths of
about 3600 people. 3000 people died in
2017. The human casualties of 2019
caused more than 11,000 deaths. In 2019
a record high temperature was recorded
in Australia, India, Japan and Europe and
has affected people's health and well-
being. In Japan, in late July — early Au-
gust 2019, a strong heat wave occurred,
resulting in more than 100 people killed
and 18,000 more hospitalized. In the
summer 2019, Europe experienced two
strong heat waves. A heat wave that hit
the southwestern parts of Central Europe
in June, led to the deaths of a huge num-
ber of people in Spain and France. The
strongest heat came at the end of July,
affecting most of Central and Western
Europe. In the Netherlands, a heat wave
led to 2,964 deaths, which is almost 400

more deaths than the average annual
week [3].

Food security is deteriorating in some
areas of Kenya, Somalia, Uganda, Kenya
and Ethiopia due to the scanty season of
prolonged rains (gu rains). Overall, in the
Horn of Africa, about 12.3 million peo-
ple are living in food insecurity. In the
period from October till November 2019,
Somalia was hit by heavy flooding.

Due to the worst floods in some areas
of Afghanistan in March 2019, 13.5 mil-
lion people in rural areas are experienc-
ing food shortages in March 2019, with
22 out of 34 provinces? Which are still
recovering from the severe droughts they
encountered in 2018 [4].

Cambridge University analysts, who
annually release data on the impact of
catastrophic events on world GDP, pre-
sented a study by Cambridge Global Risk
Outlook 2020, according to which, in the
face of natural disasters in 2020, the
global economy could lose $ 179 billion.

Insurance companies run the risk of
losing their property due to extreme
weather events. Due to the specific na-
ture of the activity, insurers are particu-
larly aware that climate warming by
more than 2 degrees can lead to extreme-
ly high environmental risks and the ina-
bility to provide consumers with afforda-
ble insurance products. Moreover, if the
insurance company seeks to reduce its
risks by limiting the list of insured events
and the amount of insurance payments,
then other stakeholders (investors, banks,
etc.) will face even more significant and
uninsured risks. Therefore, financial in-
stitutions need up-front strategies for
managing climate change-related risks.
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Figure 1. Climate risks and their impact on global GDP in 2020
Source: Created by the authors according to [5]

Climate factors affecting insurance companies generate two main risk categories
(Fig. 2).

Climatic factors affecting insurers

/\

Physical risks Transitional risks

Are caused by climatic trends Arising from disruptions and
(ie changes in weather condi- shifts associated with the transi-
tions and rising sea levels) and tion to a low-level economy, mo-
shocks (ie, natural disasters and tivated by political, market, tech-
extreme weather events such us nological or reputational factors

storms, droughts and heat affecting the value of financial

waves) assets

Figure 2. Risks of insurers generated by climatic factors
Source: Created by the authors according to [6]

Physical and transitional risks can cre- within the insurance and investment
ate different strategic, operational and business (Table 1).
reputational risks to insurance companies
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Table 1

Type of risk

Characteristic

Underwriting

Climate change is already affecting the frequency and concentration of
high-impact natural disasters worldwide. This increases the insurance
requirements associated with the weather

Market

Insurers' ability to conduct insurance business may be limited by an in-
crease in physical risks to the assets if the risk-based pricing exceeds the
elasticity of demand and the customer's willingness to pay. The shrinking
markets are likely to further increase barriers for consumers to access in-
surance.

Strategic

the risk arising from a climate event or scenario (internal or external) may
or may not slow the insurer to achieve its strategic goals.

Investment

Insurers' ability to meet future claims can be substantially impaired if cli-
mate risks significantly disrupt capital markets.

Operating

The physical impact of the climate can affect the insurer's own assets (in-
cluding property, equipment, IT systems and human resources), leading to
increased operating costs, inhibiting delivery infrastructure or potentially

stopping.

Reputational

In recent years, insurance underwriting or investment in climate-friendly
sectors has become a problem for civil society, an example of which is a
well-known public movement calling for the abandonment of coal mining
and the end of coal energy infrastructure underwriting

Source: Created by the authors according to [6]

There are differences in the impact of
climate risks on insurers' activities, de-
pending on their specialization. Yes,
non-life insurance companies are most
likely to have underwriting obligations
that are exposed to physical risks, and as
such have more experience in identify-
ing, pricing, and managing such risks.
The increasing frequency and severity of
natural disasters resulting from climate
change in the short term may lead to
higher premiums but may prove finan-
cially unprofitable for insurers in the
long run.

For life insurance companies, in many
cases, they are just beginning to study the
impact of climate factors on their under-
writing portfolios. The potential effects
of climate change on population mortali-
ty are a priority for actuarial associations
studying insurance, annuity and retire-
ment programs. The key here are the
health problems associated with warming
and extreme weather events.

Reinsurers are often well versed in
managing complex systemic risks such as
climate change. Due to their dangers in
the insurance system and internationally,
reinsurers are more resilient to climatic
factors through geographical diversifica-
tion. However, with the severity and fre-
guency of major natural disasters, the
availability and cost of reinsurance cov-
erage for risks associated with weather
anomalies can become unbearable for
smaller insurers in certain markets - po-
tentially leading to a gap in reinsurance
[5] . In his speech, Swiss Swiss Re CEO
Christian Mementhaler emphasized that
global reinsurers can "play a vital role in
upholding climate change that goes far
beyond our industry" [6]. Today, climate
change is a managed risk for reinsurers.
However, the growing threat is worrying.
Reinsurers can play a key role in driving
the transition to a low carbon economy
by offering solutions to manage the risks
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associated with large-scale investments
in new technologies and innovations.

Extreme heat conditions are increas-
ingly affecting human health and health
systems, most affecting countries with
aging, urbanization, urban heat island
effects, and health inequalities. In 2018,
the number of vulnerable people over the
age of 65 who have been affected by heat
waves has increased by 220 million, a
record high compared to the average for
the reference period 1986-2005 [7].

The most pronounced climate change
risks affecting human health related to
heat waves, floods, droughts, fires and
transmissible diseases. Millions of lives
and medical services can be at risk.
Without action, mortality rates and health
care costs can rise sharply, leading to
significant health, wage and life insur-
ance impacts.

There is an undeniable impetus to fur-
ther development of the agricultural in-
surance market, which, as a result of
weather anomalies in recent years, agrar-
lans are transferring record amounts of
insurance payments.

One of the major effects of climate
change is the more volatile nature of pre-
cipitation. This poses a threat to crop
yields and, in combination with popula-
tion growth, will pose significant food
security challenges for vulnerable coun-
tries in the future.

The climatic vulnerability of crops is
increasing, and agricultural owners do
not yet fully understand the need for rap-
id adaptation to growing impacts such as
floods and droughts. Affordable crop
insurance is crucial for agricultural busi-
nesses to increase their resilience to cli-
mate change, but unfortunately, tradi-

tional insurance does not work for them.
Insurance protection can be expensive,
and insurers will distrust insurance prod-
ucts due to experience of delays or lack
of payments.

In the worst case scenario, entire in-
dustries and / or geographic regions may
lose coverage because of insecurity [8].

International experience has shown
that in no country in the world are insur-
ance premiums paid by insurance premi-
ums simply because the premiums are
too high. Some of these expenditures are
reimbursed by the state. In order to en-
courage agricultural production in
Ukraine in the face of increased agricul-
tural risks, the issue of its financial stim-
ulation must be resolved, in particular
through the insurance system, including
state support.

Climate change is affecting the insur-
ance market as new insurance risks
emerge. Given that climatologists expect
an increase in the intensity and frequency
of extreme weather events (especially
related to water elements - storms,
floods, etc.), the risk of damage to pri-
vate property is increasing. Therefore,
for insurers, climate change is more of a
threat than a business opportunity. In-
surance companies need to adapt to cli-
mate change, predicting how changing
weather will affect their clients' insurance
risks. It requires risk assessment and re-
vision of all corporate procedures (pric-
ing, contracting conditions, risk taking
procedures) taking into account the cli-
ent's risk exposure depending on the in-
dustry, the scope of the company (private
enterprise, trade, industry), its geograph-
ical location, availability of business op-
portunities and other factors (Table 2).
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Table 2

Climate change risks and new opportunities for insurers

Types of Insurance

Risks (Climate Change Impacts)

Opportunities (Climate Action
or Climate Change Impacts)

Property insurance

an unprecedented increase in the fre-
quency of extreme weather -events,
threatening solvency and liquidity;

- it will become more difficult to insure
the risks;

- lack of funds for insurance;

- public sector response based on unreli-
able information;

- Increasing the cost of repair work

- increased demand for insur-
ance and alternative risk trans-
fer;

- the difference in risk can be
estimated in monetary terms;
insurance of Kyoto projects;

- disaster management;

- prototype new prototype
equipment can be insured

Accident insurance

- unexpected claims about the duty to be
cautious or to promote the interests of
the company;

- commodity failure (failure of new
products that failed to establish them-
selves in the market under new condi-
tions);

- transport damage (in case of natural
disasters)

- professional services in the
carbon markets;

- “green” transport - nNEw,
more economical means of
transport

Life and health | - episodic health effects; - increasing demand for health
insurance - underestimation of life expectancy due | insurance;
to winter warming in the Northern Hem- | - economic and welfare
isphere; growth in developing countries
- lower disposable income due to natural | as a result of the transfer of
disasters new technologies
Other insurance | - increase in financial costs due to slow- | - alternative transfer of risks
products down in business activity, - for example, | (bonds related to the risk of

as a result of power outages;

- loss of opportunities for rest;

- increase of financial costs in the agro-
industrial sector;

new energy-related technologies in risk

catastrophes, etc.);

- Risks related to R&D in low
carbon technologies;

- consulting services;
Emissions trading insurance;

- trade risks related to tech-
nology exports;

- Carbon becomes an insured
asset

Source: Created by the authors according to [9]

Insurers and reinsurers participate in -
the fight against climate change in three preventive measures,

areas.

- compensate for the effects of

natural hazards,
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nologies that are more efficient and re-
duce insurance risk. Therefore, insurance
companies are interested in introducing
new technologies and technological
modernization through the use of risk
assessment techniques, as well as
through discussion of conditions that
must be met by environmentally sound
technology.

Insurance companies can stimulate the
implementation of new technologies in
several ways. One of them is insurance
of property and technical equipment of
the enterprises. Usually after the occur-
rence of the insured event at the old in-
dustrial plant, the insurer shall only re-
imburse the costs of the restoration of the
old technology that existed before the
occurrence of the insured event. If ap-
propriate technological modernization of
the enterprise, the insurer may assume
the obligation to Fund such upgrades up-
on the occurrence of an insured event,
although such insurance will cost more
[11].

If we talk about the benefits of invest-
ing in climate change, today many people
simply do not perceive the consequences
of climate change, how events can have a
significant negative impact on the econ-
omy or their daily lives. But this percep-
tion will change for a short time, for ex-
ample, in the next five to ten years.

One big problem for investors is that it
Is impossible to know what event or turn-
ing point will trigger a change in rela-
tionships sufficient to create an "invest-
ment catalyst".

Insurers as investors in climate change
must take steps to limit the propensity of
the economy to scale out, while main-
taining the prospect of enormous growth

potential brought about by the future par-
adigm shift.

Investment technologies can be divid-
ed into three categories:

1) the evolutionary application of
modern technologies (for example, the
improvement of lithium ion batteries and
the development of a protective screen);

2) new adaptation of modern technol-
ogy (application of sensors and algo-
rithms for pattern recognition, loT, ro-
bots, light diodes and plant science for
growing food in closed vertical farms);

3) the revolutionary development of
new science (pure meat, algae biofu-
els) [10].

Despite the growing trend of the mag-
nitude of natural and man-made disas-
ters, consequences of secondary haz-
ards", insurance companies are forced to
revise approaches to the management of
its own risks, in particular, to upgrade its
own reinsurance program. Most often
insurers use is proportional to coverage,
purchasing quota agreements, which
helps them to reduce capital requirements
and, at the same time, due to the resulting
Commission to Fund the investment re-
quired to ensure the financial sustainabil-
ity of insurance operations of natural dis-
asters and their consequences. However,
this resistance cannot be achieved with-
out properly underwriting the risks of
natural disasters and "secondary haz-
ards", which requires the improvement of
methods of estimation of potential losses.

Although now dominated by propor-
tional reinsurance contracts, however,
there has been a trend to use non-
proportional reinsurance, in particular the
increased demand for the purchase of
contracts of excess of loss (risk and ca-
tastrophe). The purpose of these coatings
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Is to protect the results of operations of
insurers by transfer of catastrophe risk to
reinsurers.

Recent large losses from events such
as Super Typhoon Mangosteen (which
swept through the Philippines, Hong
Kong, Macau and Guangdong) have
raised the attention to the need of protec-
tion against catastrophic risks. While the
current proposal of the insurance market
capacity is sufficient to satisfy the
growth in demand for this type of insur-
ance, however, several powerful natural
disasters can cause failure of these facili-
ties in the medium and long term.

In 2016, the disaster risk gap was
about $ 180 billion in total for natural
disasters and the risk of weather - just $
80 billion in Asia alone. Altogether, over
the past 40 years, $ 4 trillion has been
lost in natural disasters, of which 2.9 tril-
lion. $ a trillion from other natural dis-
asters such as an earthquake and tsunami.
The United States compensated by insur-
ance more than 1.1 $ trillion. On aver-
age, only 30% of economic losses are
insured [12].

Swiss Re Institute estimates that total
capital in the non-life reinsurance sector
(including alternative capital) was over $
2 trillion by the end of 2018. USA.
Even so, the disaster relief gap in 2017
and 2018 totaled $ 280 billion. Again,
more than half of this high level of low
insurance was caused by uninsured sec-
ondary risk losses [13].

Conclusion. Despite the many poten-
tial benefits, to date, adequate insurance
coverage for damage caused by extreme
weather events and climatic disasters is
still not widely available. Even innova-
tive approaches to reducing insurance
and administrative costs, as well as pay-

ment delays associated with traditional
insurance schemes, have low penetration
rates.

To manage climate-related risks, in-
surers are advised to:

1. To move from retrospective under-
writing in insurance (the process of ana-
lyzing and adopting or rejecting risk in-
surance), based on past scientific data, to
expected underwriting in the future,
which takes into account future climate
change. The effects of climate change
and emergencies are put into risk model-
Ing to assess possible losses and deter-
mine the cost of insurance coverage.

2. Underwriting adjustments, higher
deductibles, rising prices to compensate
for the growing number of insured
events. Increasing prices for insurance
services can influence the decision mak-
ing of investing in better building materi-
als or stop construction in high risk areas
altogether.

3. Developing new insurance products
to diversify risks such as accident bonds
and derivatives.

4. ldentification of high risk areas for
the termination of new construction in
such areas, or in order not to insure such
facilities.

5. In the process of pricing in con-
struction insurance in high-risk areas, the
amount of insurance payments should be
limited by dividing it into all insured par-
ties.

From the study can be concluded in
General that the effective management of
the insurer for its risks, taking into ac-
count climate change, is of strategic im-
portance. From that, how much success-
fully the company can implement its pol-
icy in this direction, will depend on its
dynamic development.
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The role of global insurers and rein-
surers in a changing climate is changing.
Already allocated significant sums in the
development of solutions to overcome
the increasing risk [14] associated with
climate change and to reduce the gap in
insurance coverage. The accumulated
statistics are constructed by insurers to
model natural disasters facilitate the risk
assessment. In addition, the insurance
activities are carried out in the direction
of informing and raising awareness
among businesses and communities on
risks to enhance their sustainability. Us-
ing the latest technology, insurers can
improve their possibilities of modelling
risks and develop new solutions for the
primary and secondary hazards to help
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