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Conceptual and Practical
Considerations for Sharing
Catastrophic/Systemic Risks

Jerry R. Skees and Barry J. Barnett

Catastrophic or systemic risks are a major challenge for the farm and food system and rural
communities. Private sector markets for sharing catastrophic risks are limited, but less so than
in the past. This article presents a conceptual base for understanding why markets for sharing
catastrophic risks may be incomplete and/or inefficient. Next, federal efforts to address cata-
strophic risk losses are reviewed. Finally, new capital market developments are presented and
an alternative is introduced where the government would write risk options for specific perils.

Thjs article examines issues related to catastrophic risk sharing with an emphasis
on the farm and food system and rural communities. Policy makers, research-
ers, educators, and private sector interests need a better understanding of how
society can develop institutions that will facilitate market-based solutions for shar-
ing catastrophic risk. For our discussion, catastrophic risks are characterized as low-
frequency, high-consequence loss events that are correlated across space. The term
systemic risk can also be used. Examples of catastrophic risks include natural di-
sasters such as droughts, hurricanes, floods, earthquakes, pervasive freezes, major
snowstorms, etc. First, we describe why risk-sharing markets for catastrophic risks
may be incomplete and/or inefficient. Next, federal efforts to address catastrophic
risk losses are reviewed followed by a discussion of new capital market instruments
for securitizing catastrophic risks. Finally, we suggest an alternative federal role
that could improve efficiency in catastrophic risk-sharing markets for the farm and
food system and rural communities.

Federal financial assistance frequently follows in the wake of catastrophic disas-
ters. Economists are rightly concerned with the incentives in such a system (An-
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derson; Dacy and Kunreuther; Freeman and Kunreuther; GAO 1980, 1989; Kaplow;
Kunreuther 1973, 1993, 1996; Rettger and Boisvert). Free disaster assistance be-
comes self-perpetuating because individuals never get proper signals about their
loss exposure (Kaplow). If individuals expect government compensation to offset
natural disaster losses, they will take on additional risks. If decision makers do not
bear the consequences of risky decisions, they will continue to do the things that
expose them to the risk. Many have argued that well-intentioned federal relief
encourages further development along geologic fault lines and hurricane-prone
coastal areas (Epstein; Noll; Rossi, Wright, and Weber-Burdin). Others have sug-
gested that federal agricultural disaster assistance encourages crop production in
environmentally sensitive marginal areas (Griffin). Disaster relief becomes self-per-
petuating because individuals never get proper price signals about their exposure
to losses from natural disasters. To break the cycle, economists argue that risks
must be internalized. People must be held responsible for the risks they take. Part
of that responsibility can come through participation in contingent claims markets
that allow for more complete risk sharing.

In a market economy, individuals have a number of alternatives for managing
risks. Among these are diversification, self-insurance, credit reserves, investments
in loss mitigation, or use of market-based risk-sharing arrangements. However,
risk-sharing contingent claims markets for catastrophes may be incomplete due to
the special characteristics of the low-frequency, high-consequence events that create
widespread losses over a large geographical area.

Failure of catastrophe risk-sharing contingent claims markets is used as justifi-
cation for federal government involvement in markets for flood insurance and mul-
tiple-peril crop insurance. Hail crop insurance has a long history of private sector
involvement because hail losses are more independent than multiple-peril crop
insurance losses. The federal government has become the sole insurer of flood risk
for US. homeowners. Multiple-peril crop insurance is provided through a risk-
sharing partnership between the federal government and private insurance com-
panies. Problems exist with each of these models.

The current decade provides many examples of how catastrophic risks affect the
farm and food system and rural communities. Crop losses in 1993 from flooding,
excess rain, and limited photosynthesis amounted to nearly $4 billion. Despite the
availability of federally subsidized crop insurance, the federal government provided
nearly $2.5 billion in direct disaster payments for crop losses in 1993. In March of
1997, flooding in the Ohio River Valley caused losses totaling nearly $1 billion
(NOAA). Several communities in rural Kentucky were devastated. Federal disaster
assistance to individuals totaled $116 million (FEMA). By the late spring of 1997,
the Red River was threatening Grand Forks, North Dakota. Despite early warnings
that flooding would occur and the availability of federally subsidized flood insur-
ance, the federal government eventually paid $89 million in disaster assistance to
victims of the flooding (FEMA).

Conditions for Insurability
Rejda (pp. 23-24) presents idealized conditions for a risk to be insurable.

+ “There must be a large number of exposure units.” Pooling involves the group-
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ing of a large number of roughly homogeneous, independent exposure units so
that the law of large numbers can provide an accurate prediction of average
future losses. If a classification system cannot be found that results in relatively
similar risk exposure units, adverse selection will result, and only the higher
risk members of the classification will participate in the pool.

¢ “Accidental and Unintentional Loss.” Losses must occur as a result of chance—
an ““act of God” rather than an “act of management.” If, as a result of purchasing
insurance, management decisions are made that significantly alter the probabil-
ity of loss and/or the extent of loss, moral hazard will exist. Moral hazard
occurs when insured individuals change their behavior after they purchase in-
surance. The behavioral change increases the likelihood that policyholders will
collect insurance indemnities and ultimately results in prohibitively high insur-
ance premiums.

¢ “Determinable and Measurable Loss.” Loss must be determinable and measur-
able within an acceptable level of reliability. “This means the loss must be def-
inite as to cause, time, place, and amount” (Rejda, p. 23).

* “No Catastrophic Loss.” If losses are positively correlated across insurance units

(i.e,, the underlying risk is systemic) the law of large numbers does not apply.

Annual losses for the insurance pool will be extremely variable. The loss in any

given year may be large enough to threaten the solvency of the insurance pool.

Two techniques for insuring correlated losses are reinsurance and geographical

spreading so that catastrophe insurance exposure is limited in any given geo-

graphical market.

+ “Calculable Chance of Loss.” To develop a premium rate, one must be able to
estimate both average frequency and average severity of loss. Low-frequency,
high-consequence catastrophic risks present serious challenges in premium rate-
making.

¢ “Economically Feasible Premium.” Premiums must be affordable. The chance of
loss must be in a range that does not result in extremely high premiums. At
some high level of probability, the loss becomes a standard business expense
instead of a risk to be transferred. When a risk has a high frequency and low
severity, the transaction costs will be so high that the insurance premiums will
not be economically feasible.

Different Risks Require Different Risk-Sharing Markets

All risks are not the same. Certain institutions are better suited for managing
certain types of risk. Risks that are highly positively correlated—so that everyone
faces the same occurrence at the same time—can be effectively managed using
exchange markets. Well-developed futures exchange markets exist for sharing risks
associated with commodity prices, interest rates, and exchange rates.

Insurance markets are better suited for sharing uncorrelated risks. Examples
include automobile accidents, property damage due to fire or wind, and crop dam-
age due to hailstorms (Miranda and Glauber). By purchasing an insurance policy,
individuals choose to accept a relatively small, consistent stream of losses (the
insurance premium) rather than face the risk of a large loss that is unlikely but
possible. In the classic sense, crop yields are not insurable because losses are cor-



Sharing Catastrophic/Systemic Risks 427

related. Many risks with catastrophe components violate the independence condi-
tion of insurance.

If decision makers are risk averse, they are willing to pay more in insurance
premiums than they can expect to receive in indemnities. Because they can share
part of their risk exposure with others, insured individuals are more likely than
noninsured individuals to engage in productive activities that promise high returns
but also high risk. If the purchase of unsubsidized insurance allows individuals to
engage in productive activities when otherwise they might not, local communities
and the entire nation reap economic benefits (Arrow 1964, 1996).

Insurance markets work best when independent risks are aggregated to take
advantage of the basic principles of diversification. Aggregating similar indepen-
dent risks into a single insurance pool reduces the variance of loss. In other words,
when considering a pool of independent loss events, each represented by an iden-
tical probability distribution, the mean of the individual variances is always greater
than the variance around the mean loss of the pool. This result derives from the
classic statistical property known as the “law of large numbers.” Society benefits
from the pooling of independent risks because the risk faced by the pool is less
than the preaggregated sum of individual risks (Priest). In this sense, insurance
markets are said to reduce the risk faced by society and thus the aggregate cost of
managing risk.

“In-Between” Risks and Conditions for Insurability

Many natural hazard risks are neither highly independent nor highly correlated.
We refer to these as “in-between’ risks. In this section we describe characteristics
of in-between risks that violate the conditions for insurability listed above. Theo-
retically, these violations increase the marginal cost of insurance for in-between
risks and reduce the market supply. This may lead to incomplete markets in the
sense that the socially optimal quantity of risk sharing will not occur.

No Catastrophic Loss

As policy makers struggle with choices on how to deal with catastrophes, they
must understand more about some of the problems of insuring catastrophes. It
would be incorrect to suggest that insurance markets cannot exist unless loss events
are completely independent. Standard property and casualty policies cover losses
caused by wind damage from hurricanes. In many areas, earthquake insurance is
available as a rider to property and casualty policies.

International reinsurance markets have been willing to take some in-between
risks and provide the needed capacity to support insurance offers. Reinsurance is
insurance purchased by primary insurers to offset the risk present in their book of
business. Although these contracts can take many forms, two basic models domi-
nate: (7) a quota share arrangement where both parties share premiums and risk
in some fashion; and (b) a stop-loss arrangement where the insurance company
pays a premium and the reinsurer agrees to take all losses beyond some level. By
purchasing reinsurance, the insurance company protects policyholders and stock-
holders against years of unusually high loss that could threaten the company’s
solvency.

Reinsurers are typically multinational firms that obtain diversification by cre-



