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Proposal to Modify Capital Treatment for Catastrophe Bonds Held by
Life Insurance Companies
I.

Executive Summary
Capital management for insurance companies hinges upon the ability to effectively diversify
risks. Catastrophe bonds offer a largely untapped source of risk diversification between property
and casualty (P&C) insurers and life insurers. Today, however, these benefits are limited by
capital and accounting constructs which fail to recognize this inherent source of diversification
and result in barriers for life insurers to invest in these instruments.
Modifications to the existing capital and accounting of catastrophe bonds would yield benefits
across the continuum of insurance constituents, including the following:
x P&C insurers would benefit from a larger and more stable source of capital, thereby
reducing their cost of capital.
x Life insurers would benefit from improved risk-adjusted asset returns as natural
catastrophe risk and systemic investment risk are largely uncorrelated and, as a result,
can provide a diversification benefit.
x A lower cost of capital for P&C insurers could improve the availability and affordability
of insurance products, thereby benefiting P&C customers.
x Life insurance customers would benefit from improved risk-adjusted returns.
x Regulators’ solvency concerns would diminish as greater diversification is introduced
into the system.

II.

Overview of P&C catastrophe bonds
Developed in the mid ‘90s, catastrophe (Cat) bonds are risk-linked securities issued by insurance
or reinsurance companies that are designed to protect an insurance company from large losses
incurred in the event of a major catastrophe that causes losses far in excess of the insurance
premiums received.
The return an investor receives from holding Cat bonds is a function of the expected loss
(typically estimated using catastrophe models) for a pre-specified catastrophe loss within a
particular time-period. The occurrence of the catastrophic event (typically a low probability
scenario) triggers the loss of the investor’s principal, which passes to the insurance company
and helps it pay claims arising in the aftermath of the disaster. On the other hand, if the
catastrophic event fails to take place within the predetermined time-period (typically a high
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probability scenario) the investor earns a return on its bond, which is based upon the expected
loss to the bond (typically based on modeled results).
Cat bonds can be designed to cover any natural disaster. Some popular issuances cover US
hurricanes and earthquakes, European windstorms along with Japanese earthquakes and
typhoons. The bonds have floating interest rates and are usually paid off upon maturity in three
or four years.
An insurance company issues bonds through an investment bank which takes on the role of an
underwriter or placement agent. The bonds are then sold to investors through a special purpose
reinsurance vehicle. Bond principal is put into a trust and typically used to purchase highly liquid
assets such as short-term US Treasury securities, money market assets, or other similar shortterm cash equivalent securities. As long as this remains the case the bond principal would not be
subject to the credit risk of the insurer or reinsurance vehicle. Note that the coupon payments
would still be subject to the credit risk of the insurer since it is funded by the premium payments
the insurer makes to the special purpose reinsurance vehicle. The flow of funds in a typical
transaction is shown in the illustration below.
Figure 1: Illustration of a Cat Bond

x
x
x
x

Insurer pays premium to the special purpose reinsurer (Cat Re) who will indemnify it for
certain types of loss up to a fixed limit.
To fund this limit, Cat Re issues bonds to capital market investors (institutions).
Bond principal goes into a trust and is invested in money market assets.
Investors receive a fixed interest payment equal to the money market yield plus a
spread that is equal to the premium the insurer pays to Cat Re.
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x

x

If insurer experiences a triggering loss from a catastrophe above a specified threshold,
investors will lose all or part of their principal and the insurance company would use this
money to pay their claims.
If no catastrophe occurred during the term of the bond, the principal is returned to
investors.

The Cat bond market currently has over $20 billion of capital outstanding – a mere fraction of
the total debt outstanding on the worldwide bond market. Despite the limited market depth,
there is a secondary market in Cat bonds that trades daily and provides a reasonable level of
liquidity.
III.

Current state of the Cat bond market
Insurers are issuing Cat bonds at the fastest rate since before the financial crisis. Yields on cat
bonds have sunk to their lowest level in nine years due to the low interest rate environment.
The average quarterly yield recently dipped to 5.22% recently, down from 9.61% in 2012.
Investors have also been attracted by the idiosyncratic, and therefore diversifying, nature of
returns. Over the last decade, Cat bonds as an asset class have outperformed comparable bond
indices as well as the S&P 500 as shown in the graphic below. The returns on Cat bonds have
also been much less volatile than other asset classes. It should be noted, however, that as a
relatively new asset class, the performance observations on catastrophe bonds are based upon
a comparatively limited time frame (vs. the broader stock or fixed income markets).
Nonetheless, these assets do present a theoretically diversifying source of return for investors.
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Figure 2: Cumulative Total Return by Selected Comparables
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Table 1: Performance Summary by Asset Class
Index

Annualized Returns as of
1
30 September 2013

2

Annualized
2
Volatility

Sharpe
2,3
Ratio
210.4%

1 yr

3 yr

5 yr

10 yr

Aon Benfield ILS Index

11.0%

8.3%

9.1%

8.4%

3.0%

S&P 500 Total Return

19.3%

16.3%

7.0%

7.3%

14.8%

36.6%

3-year US Corporate BB

4.1%

5.9%

8.2%

6.8%

4.2%

112.0%

3 - 5 year US Treasury Notes

-0.6%

2.5%

4.2%

3.9%

6.2%

68.5%

HFRX Global Hedge Fund Index
Dow Jones US Select REIT Total
Return

5.1%

0.5%

0.4%

1.1%

6.1%

71.2%

4.7%

12.1%

5.3%

9.3%

27.5%

26.0%

1
2
3

Compound Annual Growth Rate over 1 year, 3 year, 5 year and 10 year time horizons
10-year Annualized Volatility and Sharpe Ratio
Risk free rate assumed to be return over given time horizon on Barclays 3m USD LIBOR Cash Index

Cat bond issuance in the first quarter of 2014 more than doubled from the prior year period, to
$1.2 billion, and second-quarter issuance is expected to hit an all-time high above $3.5 billion,

1
2

Source: Aon Benfield Securities, Inc.
Source: Aon Benfield Securities, Inc.
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according to Willis Capital Markets & Advisory (Willis). Willis indicates that more than $2 billion
of deals have closed or have been announced in the third-quarter.
Cat bonds historically have appealed to money managers and large pension funds but are now
attracting a wider array of buyers, yield-hungry investors who otherwise might purchase high
yield corporate bonds, according to brokers, bankers and investors. “Institutions of smaller and
smaller size are becoming interested in the market," said Brett Houghton, a managing principal
at Connecticut-based Fermat Capital Management LLC, a long-standing specialist in Cat bonds,
with $4.4 billion under management.
Cat bond issuance jumped to $7.1 billion last year, just shy of the record $7.2 billion in 2007.
About $20.3 billion of the bonds were outstanding at the end of 2013, the most ever. About
$300 billion of catastrophe-reinsurance coverage is in place world-wide, including Cat bonds.
The Swiss Re Global Cat Bond Total Return Index, which tracks the price change and interest
payments of all property natural-catastrophe bonds outstanding, returned 8.51% on an annual
basis between 2002 and 2013. By comparison, Barclays's U.S. Corporate High Yield and U.S.
Aggregate Bond indexes have increased, respectively, 9.35% and 5.04% annually. As both new
forms of capital enter the market, and new sources and/or amounts of catastrophe risk are
ceded via catastrophe bonds, these return dynamics will likely continue to evolve along with the
market.
Natural disasters have caused losses to cat bonds of $682 million since 1996, or 1.3% of the $51
billion issued, according to Lane Financial LLC, an insurance consulting firm.
Yields on Cat bonds typically rise after natural disasters, reflecting lower bond prices and higher
coupons on newer issues seeking to attract buyers. After Hurricane Katrina, which caused $47.4
billion in insured losses in 2012 dollars, yields rose 147% through the next four quarters,
according to Lane Financial LLC.
IV.

Portfolio diversification benefits of Cat bonds
The returns from Cat bonds are largely uncorrelated with macroeconomic factors. This unique
characteristic allows them to bring valuable diversification attributes to portfolios of more
traditional asset classes and holds particular appeal in uncertain financial climates when
investors may wish to protect themselves from market forces. For example, in the 2008 financial
crisis, Cat bonds were one of the few asset classes that provided positive returns over the
course of the year.
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Figure 3: 2008 Total Return
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Cat bonds are not highly exposed to traditional sources of credit risk because:
x Principal is secured by a third-party trust agreement and invested in low-risk instruments
like money market accounts; and
x Default is triggered by a natural catastrophe exceeding a preset threshold, making it similar
to an insurance contract.
Historical monthly return data from 2001 to 2013 illustrates the low correlation of Cat bond
returns with equities and corporate bonds:
x Analyzing periods of negative returns in these asset classes indicates that Cat bond returns
are 15% correlated to both equity and corporate bond returns.
o Over 156 months, negative returns occurred in 13 months for the Cat bond index
and 48 months for the corporate bond index.
o In only 5 of 156 months did both decline: 2 months in 2005 (Katrina), 2 months in
2008 (Ike) and 1 month in 2012 (winter storm events).
o During Katrina in 2005 and winter storm events in 2012, financial market disruptions
were minor showing little to no impact from the catastrophic events.
o Ike occurred during the financial crisis in 2008. Market losses were severe but
unrelated to Ike.
x There is no causal relationship from economic risk to catastrophe risk; a down economy will
not cause a natural disaster or catastrophic event.

3

Source: Aon Benfield Securities, Inc.
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Although natural disasters can impact geographic regions and industry sectors, they are
unlikely to result in a systemic impact to the overall financial market and a well-diversified
investment portfolio.

The table shown below illustrates the low correlation of Cat bonds (shown under ILS – Insurance
Linked Securities) and selected asset classes using historical monthly return data from 2001 to
2013.
Figure 4: Correlation of monthly returns since 31 Dec 2000
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Source: Aon Benfield Securities, Inc.

Another attractive feature of Cat bonds is that poor performance tends to be self-correcting.
Following a particularly destructive natural disaster, a number of factors serve to increase
insurance premiums (and thus the potential returns to catastrophe risk securities), providing
investors with the opportunity to recoup some, if not all, of their losses within a relatively short
time-frame. These factors include increased demand for insurance, a reduced ability of
insurance and reinsurance companies to take on risk, and upward revision of the probability
models that are used to price insurance and catastrophe risk securities. We saw this following
the recent events of hurricane Katrina as shown in the graphic below. Also, while prices on
existing bonds would decline as spreads widen out on new bonds, the relatively short duration
of Cat bonds would serve to minimize such declines.

4

Source: Aon Benfield Securities, Inc.
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Figure 5: Cumulative Total Return Across Major Catastrophes
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Further, while investors face the possibility of losing some or all of their principal investment in
the event that a catastrophe does occur, their risk exposure can be dramatically reduced by
diversifying across many different Cat bonds as the probability of numerous large-scale natural
disasters occurring within the same limited time frame is very low. For example in 2005, in spite
of heavy losses associated with hurricane Katrina, many catastrophe risk funds still made money
overall, as evidenced in the table below.
Table 2: Historical Total Return of Cat Bonds

Aon Benfield
All Bond ILS
Index

V.

6

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

9.1%

8.4%

7.5%

6.1%

1.6%

10.0%

14.3%

4.0%

12.4%

11.3%

3.7%

9.7%

10.9%

Barriers to life companies investing in Cat bonds
To date, life insurers have not been significant investors in the Cat bond market as shown in the
table below.

5
6

Source: Aon Benfield Securities, Inc.
Source: Aon Benfield Securities, Inc.
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Figure 6: Direct Participation by Investor Type in Primary Cat Bond Issuances
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Several barriers exist currently which limit life reinsurers exposure to P&C issued Cat bonds:
1. Capital charge: For life companies, Cat bond investments receive the same RBC
treatment as similarly rated below investment grade corporate bonds. For unrated Cat
bonds, a significant portion of issuance, investments receive equity RBC treatment. As a
result, life companies do not receive any diversification credit for this uncorrelated asset
risk (treated as low grade corporate credit or equity risk).
For example, on a BB bond the capital charge is about 3.4% and categorized under C1 Asset Risk component as shown in the figure below. The result is an overall capital
charge of $16.9M for a $500M bond and does not provide any differentiation between a
corporate bond and a Cat bond; it does not recognize the diversification benefits of a
Cat bond.

7

Source: Aon Benfield Securities, Inc.
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Table 3: RBC calculation under current method (C-1o component)
Acme Life Insurance Company
$ millions

Component
C-0
C-1cs
C-1o
C-2
C-3a
C-3b
C-3c
C-4a
C-4b
C-2b
CAL
1

1

Actual
2013

Pro Forma
+17.0 in C-1o

Affiliated
Asset Risk - Common Stock
Asset Risk - All Other
Insurance Risk
Interest Rate Risk
Health Credit Risk
Market Risk
Business Risk
Business Rick
Catastrophe Risk

59.0
2.8
156.2
23.7
65.3
0.0
0.2
30.8
0.0

59.0
2.8
173.2
23.7
65.3
0.0
0.2
30.8
0.0

Total After Covariance
Difference over Actual

312.7

329.6
16.9

Description

Company Action Level (CAL) = C-0 + C-4a + Sqrt [ (C-1o + C-3a)^2 + (C-1cs + C-3c)^2 + (C-2)^2 + (C-3b)^2 + (C-4b)^2 + (C-2b)^2 ]

2. Accounting treatment: For unrated Cat bonds (categorized as NAIC 6), the bonds are
marked to market under statutory accounting, driving capital volatility. They are also
assessed a hefty capital charge of 19.5%, as shown in the table below. Over the past
year there has been an increase in Cat bonds that are unrated, as issuing companies
have seen a high demand for Cat bonds from investors and chose to avoid rating costs. If
life insurance companies become larger investors in the Cat bond market, then more
issuers would choose to get their bonds rated to attract more capacity.
Table 4: RBC Factors for Bonds by NAIC Rating
Category

Pre-Tax Factor

After-Tax Factor

Exempt

0.0%

0.0%

NAIC 1

0.4%

0.3%

NAIC 2

1.3%

1.0%

NAIC 3

4.6%

3.4%

NAIC 4

10.0%

7.4%

NAIC 5

23.0%

17.0%

NAIC 6

30.0%

19.5%
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Figure 7: Distribution of S&P ratings for Cat Bonds
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3. Information asymmetry: Life insurers typically lack expertise and/or transparency into
the modeling/measurement of the risk. The risks in a Cat bond are significantly different
from those of a corporate bond and it requires specialized knowledge to properly assess
these risks. Typically an investment bank acts as an intermediary in the issuance of a Cat
bond and can assist an investor in their risk assessment. This lack of life industry
expertise would still likely pose near term challenges to broad life company investment
in catastrophe bonds.
4. Restrictions on amount of investments in below investment grade bonds: A vast
majority of the Cat bonds in the market are rated below BB by S&P, partly due to ratings
caps and qualitative considerations used in the ratings process. The ratings do not
consider diversification benefits of Cat bonds. The restrictions on below investment
grade bonds are primarily self-imposed by companies and well within the regulatory
maximums, so this is not a highly constraining factor.
VI.

Benefits for insurance industry
P&C Cat bonds can be a diversifying risk for life insurance companies. The underlying structure
in a Cat bond is an insurance contract, not a financial asset. This diversification effect can result
in improved risk adjusted returns on a life insurance company’s portfolio.

8

Source: Aon Benfield Securities, Inc.
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Expansion of the investor base to include life insurance companies would put downward
pressure on Cat bond and related reinsurance pricing. We estimate the entry of life insurance
companies as investors in Cat bonds could at least double the Cat bond market capital capacity.
This would lead to improving insurance availability in catastrophe prone areas. The increased
investor demand could tighten spreads 50 to 150 bps depending on other market conditions.
More importantly, it will also serve to stabilize the capacity in the overall reinsurance market,
especially after major natural disasters, by providing a source of stable capital capacity to the
P&C insurance industry.

VII.

Reducing the barriers for life companies via modified capital treatment
To appropriately measure the risk and capital requirements of these instruments, and thereby
encourage greater investment by life insurers into Cat bonds, the current capital charges would
need to be modified.
An example of an alternative approach is described below. There are several viable alternative
approaches that could be considered and (this example is meant to demonstrate one).
The alternative method attempts to recognize the insurance features of a Cat bond, as well as
the diversification benefit to life insurance companies. It does not change the capital charge
assigned to bonds by financial rating. Rather, it places the capital charge under the “C2Insurance Risk component”. This recognizes that the underlying contract behind a Cat bonds is
an insurance contract because its valuation is primarily determined by weather events unlike a
typical corporate bond which is affected by financial credit risk and market risk.
Continuing on the example of a $500M bond from the previous section, the table below shows
the impact of this alternative on RBC.
The first pro forma column shows the impact of a $500M bond with BB charges of 3.4% which is
the current method.
The second pro forma column shows the impact from the alternative method of adding the 3.4%
charge to C2 - Insurance Risk.
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Table 5: RBC calculation under an illustrative alternative methodology (C-2 component)
Acme Life Insurance Company
$ millions

Component
C-0
C-1cs
C-1o
C-2
C-3a
C-3b
C-3c
C-4a
C-4b
C-2b
CAL
1

1

Actual
2013

Current
Pro Forma
+17.0 in C-1o

Alternative
Pro Forma
+17.0 in C-2

Affiliated
Asset Risk - Common Stock
Asset Risk - All Other
Insurance Risk
Interest Rate Risk
Health Credit Risk
Market Risk
Business Risk
Business Rick
Catastrophe Risk

59.0
2.8
156.2
23.7
65.3
0.0
0.2
30.8
0.0

59.0
2.8
173.2
23.7
65.3
0.0
0.2
30.8
0.0

59.0
2.8
156.2
40.7
65.3
0.0
0.2
30.8
0.0

Total After Covariance
Difference over Actual

312.7

329.6
16.9

315.1
2.4

Description

Company Action Level (CAL) = C-0 + C-4a + Sqrt [ (C-1o + C-3a)^2 + (C-1cs + C-3c)^2 + (C-2)^2 + (C-3b)^2 + (C-4b)^2 + (C-2b)^2 ]

This illustrative alternative treatment would result in the overall capital charge reducing from
$16.9M to $2.4M. The example shown above is representative of a large company with more
than $1 billion in assets. It should be noted that some companies may have a different
diversification profile than the example above. Industry data indicates that the average life
insurance company as well as larger companies (more than $1 billion in assets) have a
significantly lower proportion of capital charge coming from C-2 relative to the sum of C-1o and
C-3a used in the RBC formula.. Smaller companies (less than $1 billion in assets) generally have a
higher proportion of capital charge coming from C-2 relative to the sum of C-1o and C-3a and
would not benefit from the illustrated alternative above. We presume that larger companies
would be more likely candidates for purchasing Cat bonds and therefore this method would
practically have a positive impact. Nonetheless, the intent of any solution should be to allow for
catastrophe risk to be appropriately diversifying to a risk portfolio with low correlation. An
alternative to this approach could be to create a separate risk charge for these instruments and
their unique risk profile – separate from C-1o, C-3a, or C-2. A new “C-2a” risk component could
uniquely capture the insurer’s exposure to Catastrophe Risk, thereby allowing a more tailored
diversification calculation.
Another alternative would be to classify Cat bonds with a one or two-notch upgrade relative to
the standard NAIC classifications. This upgrade would reflect the diversifying nature of Cat
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bonds with the other assets but do so via an enhancement to the risk charge derived from the
NAIC classification.
VIII.

Conclusion
Cat bonds are a large source of risk diversification between P&C insurers and life insurers that
needs to be expanded. Modifying the capital treatment of Cat bonds for life companies would
encourage greater investment by life insurers into Cat bonds, which in turn would provide
greater diversification of risks within the insurance industry. This would benefit all constituents
of the insurance industry, including the following:
x
x

x
x
x

P&C insurers would benefit from a larger and more stable source of capital, thereby
reducing their cost of capital.
Life insurers would benefit from improved risk-adjusted asset returns as natural
catastrophe risk and systemic investment risk are largely uncorrelated and, as a result,
can provide a diversification benefit.
A lower cost of capital for P&C insurers could improve the availability and affordability
of insurance products, thereby benefiting P&C customers.
Life insurance customers would benefit from improved risk-adjusted returns.
Regulators’ solvency concerns would diminish as greater diversification is introduced
into the system.
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