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originally published as a feature within the Bank for Internaonal Se lements (BIS) Quarterly on December 10, 2012. The
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the NAIC or any aﬃliated ins tu on.
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Natural disasters resul ng in significant losses have become
more frequent in recent decades, with 2011 being the costliest year in history. This feature explores how risk is transferred within and beyond the global insurance sector and
assesses the financial linkages that arise in the process. In
par cular, retrocession and securi sa on allow for risksharing with other financial ins tu ons and the broader financial market. While the fact that most risk is retained within the global insurance market makes these linkages appear
small, they warrant a en on due to their poten al ramificaons and the dependencies they introduce.
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The year 2011 witnessed the greatest natural catastropherelated losses in history, reaching $386 billion (Graph 1 on
the following page, top panel). The trend in loss developments can be a ributed in large measure to weather-related
events (Graph 1, bo om right-hand panel). And losses have
been compounded by rising wealth and increased popula on
concentra on in exposed areas such as coastal regions and
earthquake-prone ci es.
These factors translate into greater insured losses where
insurance penetra on is high. At $110 billion, insured losses
in 2011 came close to the 2005 record of $116 billion (in constant 2011 dollars). The reinsurance sector absorbed more
than half of insured catastrophe losses in 2011. This considerable burden on reinsurers reflected the materialisa on of
various peak risks, notably in Japan, New Zealand, Thailand
and the United States.
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Natural catastrophe-related losses are large and unpredictable. This sec on describes the sequence of payments based
on contractual obliga ons that is triggered when an insured
event materialises.
One can think of the insurance market as organising risk
transfer in a hierarchical way. Losses cascade down from insured policyholders to the ul mate bearers of risk. When
catastrophe strikes, the extent of physical damage determines total economic losses, a large share of which is typically uninsured. The insured losses, however, must be shouldered by the global insurance market. The public sector,
when it insures infrastructure, o en does so directly with
reinsurers through public-private partnerships, although
more data would be necessary to pin down the exact scope
worldwide.1 The majority of the losses relate to private en es contrac ng with primary insurers, the firms that locally
insure policyholders against risks.
Claims for reimbursement thus first aﬀect primary insurers.
But they absorb only some of the losses, having ceded
(transferred) a share of their exposure to reinsurance companies. Reinsurers usually bear 55–65% of insured losses when
a large natural disaster occurs. They diversify concentrated
risks among themselves and pass a frac on of losses on to
the broader financial market, while ul mately retaining most
catastrophe-related risk.
Before disaster strikes, however, there is a corresponding
premium flow in exchange for protec on. Based on worldwide aggregate premium payments in 2011, policyholders
and insured en es, both private and public sector, spent
$4,596 billion to receive insurance protec on. Some 43% of
this global premium volume ($1,969 billion) relates to nonlife insurance and the remainder to life insurance products
(IAIS (2012)). Primary insurers, in turn, paid close to $215
billion to buy coverage from reinsurers. The lion’s share,
nearly $165 billion, came from primary insurers ac ve in the
non-life business. About one third of this amount, $65 billion,
was geared towards protec on against peak risks, with
$18 billion for specific natural catastrophe contracts.
(Continued on page 21)

1

For example, in the late 1990s the Mexican government established a mechanism to
support the rapid rehabilita on of federal and state infrastructure aﬀected by natural
disasters (Fonden), in which reinsurers play a key role in transferring risks outside
Mexico.
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Graph 1: Natural Catastrophes: Frequencies and Losses1
All natural catastrophes
Frequency

USD bn

Earthquakes and other geophysical events2
Frequency

Storms and other meteorological events3
USD bn

Frequency

USD bn

1
Includes all natural catastrophes reported to have caused property damage since 1980. “Major catastrophes” are events causing more than 100
fatalities or more than $250 million in losses. Losses are expressed in terms of constant 2011 US dollars using the US CPI, and derive primarily from
damage to property and infrastructure. 2 Earthquakes, volcanic eruptions and dry mass movement (landslides) and their direct consequences (eg
the tsunami following Japan’s earthquake in 2011). 3 Storms and their direct consequences (eg the flooding following Hurricanes Katrina, Rita and
Wilma in 2005).

Sources: Centre for Research on the E pidemiology of Disasters EM-DAT database; MunichRe NatCa tSERVICE; authors’ calculations.

By way of comparison, life insurance companies spent 2% of
their premium income, $40 billion, on reinsurance protecon. This compara vely low degree of reinsurance protec on
is due to the fact that results are typically less vola le in life
insurance than in non-life insurance. Following any risk transfer, insurers remain fully liable vis-à-vis the policyholder
based on the ini al contractual obliga ons, regardless of
whether or not the next instance pays up on the ceded risk.
Reinsurance companies, in turn, buy protec on against peak
risks from other reinsurers and financial ins tu ons. In this
January 2013 | CIPR Newsle er

process of retrocession, reinsurers spent $25 billion in 2011
to mi gate their own downside risk. The bulk of this amount
represents retroceded risks transferred to other reinsurance
companies ($20 billion in premiums), while a rela vely small
share is ceded to other market par cipants such as hedge
funds and banks ($4 billion) and financial markets ($1 billion).
An important aspect of this structure is the prefunding of
insured risks. Premiums are paid ex ante for protec on
against an event that may or may not materialise over the
course of the contract. These payments by policyholders
(Continued on page 22)
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and insurers generate a steady premium flow to insurers
and reinsurers, respec vely. Only if and when an event with
the specified characteris cs occurs are the claims payments
triggered. At all other mes, premium flows are accumulated in the form of assets held against technical reserves (see
next sec on).
Reinsurance contracts come in two basic forms which diﬀer
in the way primary insurers and reinsurers determine premiums and losses. Propor onal reinsurance contracts share
premiums and losses in a predefined ra o. Since the 1970s,
non-propor onal contracts have increasingly been used as a
subs tute. Instead of sharing losses and premiums in fixed
propor ons, both par es agree on the insured risks and calculate a specific premium on that basis. The typical nonpropor onal contract specifies the amount beyond which the
reinsurer assumes losses, up to an agreed upon ceiling (first
limit). Depending on the underlying exposure, a primary insurer may decide to buy addi onal layers of reinsurance cover, for example with other reinsurers, on top of the first limit.
“Excess of loss” agreements are the most common form of
non-propor onal reinsurance cover. For natural catastrophes, these contracts are known as CatXL (catastrophe excess
of loss) and cover the loss exceeding the primary insurer’s
reten on for a single event. A major earthquake, for example, is likely to aﬀect the en re por olio of a primary insurer,
leading to thousands of claims in diﬀerent lines of business,
such as motor, business interrup on and private property
insurance. As a result, primary insurers o en purchase CatXL
coverage to protect themselves against peak risks.
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A reinsurer’s balance sheet reflects its current and past acceptance of risks through its underwri ng ac vity. Dealing
with exposure to peak risks, which relate to natural catastrophes, is the core business of the reinsurance industry. Natural
catastrophes are rooted in idiosyncra c physical events such
as earthquakes. When underwri ng natural catastrophe
risks, reinsurers can rely to a large extent on the fact that
physical events do not correlate endogenously in the way
financial risk does. To achieve geographical diversifica on,
reinsurers oﬀer peak risk protec on not just for one country
but ideally on a worldwide basis.2
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two years, and it takes more than five years a er a natural
disaster strikes for the cumula ve payout to reach 100%.
The occurrence of a major natural catastrophe dents reinsurers’ underwri ng profitability, as reflected in the combined
ra o. This indicator sets costs against premium income.3 A
combined ra o above 100% is not sustainable for an extended period.4 By contrast, temporary spikes in the combined
ra o are indica ve of one-oﬀ extreme events which can be
absorbed by an intertemporal transfer of risk. The combined
ra o spiked in the years featuring the most costly natural
catastrophes to date: 2005, the year of major hurricanes in
the US, and 2011, following earthquakes and flooding in Asia
and Oceania. Both occasions also reduced the stock of assets
reserved for mee ng claims. Yet these temporary spikes in
the combined ra o did not cut through to shareholder equity
to any significant extent. Catastrophes aﬀect equity only if
losses exceed the catastrophe reserve.
Recent market developments caused shareholder equity to
decrease more than insurers’ core underwri ng business
ever has. During the global financial crisis of 2008–09, shareholder equity (book value) declined by 15%, and insurance
companies’ share prices dropped by 59%, more than a er
any natural catastrophe to date. In contrast, shareholder
equity remained resilient in 2005 and 2011, when reinsurers
weathered record high catastrophe losses.
In dealing with the consequences of peak catastrophe risks,
the industry has gravitated towards a dis nc ve market
structure. One important element is the size of reinsurance
companies. Assessing and pricing a large number of diﬀerent
poten al physical events involves risk management capabilies and transac on costs on a large scale. Balance sheet size
is therefore an important tool for a reinsurer to a ain meaningful physical diversifica on on a global scale. Partly as a
result, the 10 largest reinsurance companies account for
more than 40% of the global non-life reinsurance market.
In spite of the reinsurance market’s size and concentra on,
failures of reinsurance companies have remained limited in
scope. The largest failures to date, comprising two bankruptcies in 2003, led to an essen ally inconsequen al reduc on in
(Continued on page 23)
2

Another form of diversifica on takes place over me. Premiums are accumulated over years, and claims payments are
usually paid out over the course of months or some mes
years. Sta s cs on reinsurance payments show that claims are
typically se led over an extended period. On average, 63% of
the ul mate obliga ons are paid within a year and 82% within
22

For instance, the exposure to certain types of natural catastrophes is higher in the
United States than in Europe. To diversify, US insurers cede (transfer) nearly twice as
much in premium volume to European reinsurers than European insurers cede to US
reinsurers.
3
The combined ra o is computed as 100 * (losses + expenses) / (premium income).
4
That said, when financial market condi ons were favourable, some insurance companies pursued a business model of loose underwri ng standards and low risk premiums,
believing that their investment returns would compensate for their elevated combined
ra o. These companies were par cularly exposed when markets deteriorated.
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available reinsurance capacity of 0.4%. That said, any failure of
a reinsurer leads to a loss of reinsurance recoverables by primary insurers, and could cause broader market tensions in the
event of a disorderly liquida on of large por olios.
In this respect, the degree of connectedness within the global
insurance market plays an important role. Based on their
business model, reinsurers enter into contracts with a large
number of primary insurance companies, giving rise to numerous ver cal links. In addi on, risk transfer between reinsurers leads to horizontal linkages.5 We es mate that 12% of
natural catastrophe-related risk accepted by reinsurers is
transferred within the reinsurance industry, which implies
that the industry as a whole retains most of the risks it contracts. In 2011, reinsurers paid 3% of earned premiums to
cede catastrophe risk to en es outside the insurance sector.
Judging by premium volume, the global insurance market
transfers a similarly small share of accepted risk to other financial ins tu ons and the wider financial markets.
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and commits banks and other financial ins tu ons to pay out
if the retroceded risk materialises. Securi sa on, on the other hand, involves the issuance of insurance liabili es to the
wider financial market.6 The counterpar es are typically other financial ins tu ons, such as hedge funds, banks, pension
funds and mutual funds.
Among insurance-linked securi es, catastrophe bonds are
the main instrument for transferring reinsured disaster risks
to financial markets. The exogenous nature of the underlying
risks supports the view that catastrophe bonds provide eﬀecve diversifica on unrelated to financial market risk. For these reasons, industry experts had high expecta ons for the
expansion of the catastrophe bond market (eg Jaﬀee and
Russell (1997), Froot (2001)).
The issuance of catastrophe bonds involves financial transacons with a number of par es (Graph 2). At the centre is a
special purpose vehicle (SPV) which funds itself by issuing
(Continued on page 24)
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Arrangements designed to transfer risk out of the insurance
sector create linkages with other financial market par cipants. Retrocession to other financial ins tu ons uses contractual arrangements similar to those between reinsurers,

5

For example, a reinsurer might exchange some of its exposure to earthquake risk in
Japan for US flood risk with another reinsurer.
This form of securi sa on diﬀers from the prac ce in credit markets in two ways:
the securi sed item is an insurance liability, and the sponsoring insurer retains ul mate liability should the counterparty fail to pay.

6

Graph 2: Securitisation of Natural Catastrophe Risk

The solid black lines show payments made ex ante with certainty. The green arrow depicts repayment that takes place if the spe cifie d catastrophe
does not materialise. If the catastrophe occurs, the investments are liquidated and procee ds are transferred to the sponsoring reins urance compa ny
for meeting cla ims.
1

Special purpose vehicle that issues natural catas trophe bonds and places assets in a trust fund.

Sources: National Association of Insurance Commissions and Ce nter for Insurance Policy and Research; authors’ adaptation.
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Graph 3: Catastrophe Bond Issuance by Type of Risk (USD bn)1

1

Data before 2003 are not broken down by type.
for 2012 is not final.

2

Includes mortality, peril, life and worldwide risks.

3

Values are year-to-date, thus the value

Sources: Artemis; Guy Carpenter.

notes to financial market par cipants. The SPV invests the proceeds in securi es, mostly government bonds which are held
in a collateral trust. The sponsoring reinsurer receives these
assets in case a natural disaster materialises as specified in the
contract. Verifiable physical events, such as storm intensity
measured on the Beaufort scale, serve as parametric triggers
for catastrophe bonds.7 Investors recoup the full principal only
if no catastrophe occurs. In contrast to other bonds, the possibility of total loss is part of the arrangement from incep on,
and is compensated ex ante by a higher coupon.
Despite experts’ high expecta ons, the catastrophe bond market has remained rela vely small. Bond issuance has never
exceeded $7 billion per year, limi ng the outstanding capital at risk to $14 billion (Graph 3). Very few catastrophe
bonds have been triggered to date. The 2005 Gulf Coast
hurricanes ac vated payouts from only one of nine catastrophe bonds outstanding at the me (IAIS (2009)). Likewise, the 2011 Japan earthquake and tsunami triggered one
known catastrophe bond, resul ng in a payout of less than
$300 million. Payouts to reinsurers from these bonds are
small when compared to the sum of insured losses ($116
billion in 2005 and $110 billion in 2011).
The global financial crisis has also dealt a blow to this market. The year 2008 saw a rapid decline in catastrophe bond
issuance, reflec ng generalised funding pressure and investor concern over the vulnerability of insurance en es. The
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crisis also demonstrated that securi sa on structures introduce addi onal risk through linkages between financial enes. A case in point was the Lehman Brothers bankruptcy
in September 2008. Four catastrophe bonds were impaired—not due to natural catastrophes, but because they
included a total return swap with Lehman Brothers ac ng
as a counterparty. Following Lehman’s failure, these securi sa on arrangements were no longer fully funded, and
their market value plunged. Investors thus learned that catastrophe bonds are not immune to “unnatural” disasters
such as major ins tu onal failures.8
A further set of financial linkages arises with other financial
ins tu ons through cross-holdings of debt and equity. Insurance companies hold large posi ons in fixed income instruments, including bank bonds. At the same me, other
financial en es own bonds and stocks in insurance companies. For instance, the two largest reinsurance companies
stated in their latest (2011) annual reports that Warren
Buﬀe and his companies (Berkshire Hathaway Inc, OBH
LLC, Na onal Indemnity Company) own vo ng rights in ex(Continued on page 25)
7

Such parametric solu ons prevail because they are triggered by a predefined
physical event and hence provide immediate clarity for all par es involved. Less
common are, for example, indemnity solu ons, where the trigger is based on
actual losses, because it o en takes a significant amount of me to determine the
full loss amount.
8
Following this episode, sponsors of catastrophe bonds employed other types of
collateral arrangements in lieu of total return swaps. There has recently been a
shi towards the use of government bonds as collateral.
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cess of the disclosure threshold (10% in one case and 3.10%
in another). Addi onal shareholders with direct linkages to
the financial sector have been disclosed by a number of
reinsurance companies. The ramifica ons of such linkages
in this part of the market are diﬃcult to assess.

C
The upward trend in overall economic losses in recent decades
highlights the global economy’s increasing exposure to natural
catastrophes. This development has led to unprecedented
losses for the global insurance market, where they cascade
from the policyholders via primary insurers to reinsurance
companies. Reinsurers cope with these peak risks through diversifica on, prefunding and risk-sharing with other financial
ins tu ons.
This global risk transfer creates linkages within the insurance
industry and between insurers and financial markets. While
securi sa on to financial markets remains rela vely small,
linkages between financial ins tu ons arising from retrocession have not been fully assessed. It is important for regulators
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to have access to the data needed for monitoring the relevant
linkages in the en re risk transfer cascade, as no comprehensive interna onal sta s cs exist in this area.
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