Session No. 16


Course Title: Comparative Emergency Management

Session 16: Risk Transfer, Sharing, and Spreading 

Time: 1 hr


Objectives:

16.1 Provide a Broad Understanding of Risk Transfer, Sharing, and Spreading Mechanisms 


16.2 Explain the Various Risk Transfer, Sharing, and Spreading Techniques and Provide Examples from The United States and Abroad

Scope:

During this session the instructor will define the risk mitigation methods comprised by risk sharing, spreading, and transfer, and present the concepts behind these mitigation methods.  


Readings: 

Student Reading:

Basbug, B. Burcak. 2006. The Mandatory Earthquake Insurance Scheme in Turkey. October 30. Middle East Technical University, Department of Statistics. Student Paper. http://www.iiasa.ac.at/Research/RAV/conf/IDRiM06/pres/basbugpaper.pdf 

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 190-200 (‘Risk Transfer, Sharing, and Spreading’).


Kunreuther, Howard; George Deodatis; and Andrew Smyth. 2003. Integrating Mitigation with Risk Transfer Instruments. University of Pennsylvania and Columbia University. http://opim.wharton.upenn.edu/risk/downloads/03-13-HK.pdf 

UNISDR. 2004. Financial and Economic Tools. In Living with Risk. Chapter 5.4. Pp. 353-354.  http://www.unisdr.org/eng/about_isdr/basic_docs/LwR2004/ch5_Section4.pdf 


Williams, Orice M. 2008. Natural Hazard Mitigation and Insurance: The United States and Selected Countries Have Similar Natural Hazard Mitigation Policies but Different Insurance Approaches. GAO. http://www.gao.gov/new.items/d09188r.pdf 

Instructor Reading:

Basbug, B. Burcak. 2006. The Mandatory Earthquake Insurance Scheme in Turkey. October 30. Middle East Technical University, Department of Statistics. Student Paper. http://www.iiasa.ac.at/Research/RAV/conf/IDRiM06/pres/basbugpaper.pdf 

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 190-200 (‘Risk Transfer, Sharing, and Spreading’).

Kunreuther, Howard; George Deodatis; and Andrew Smyth. 2003. Integrating Mitigation with Risk Transfer Instruments. University of Pennsylvania and Columbia University. http://opim.wharton.upenn.edu/risk/downloads/03-13-HK.pdf
UNISDR. 2004. Financial and Economic Tools. In Living with Risk. Chapter 5.4. Pp. 353-354.

http://www.unisdr.org/eng/about_isdr/basic_docs/LwR2004/ch5_Section4.pdf 

Williams, Orice M. 2008. Natural Hazard Mitigation and Insurance: The United States and Selected Countries Have Similar Natural Hazard Mitigation Policies but Different Insurance Approaches. GAO. http://www.gao.gov/new.items/d09188r.pdf

General Requirements:

Power point slides are provided for the instructor’s use, if so desired.

It is recommended that the modified experiential learning cycle be completed for objectives 16.1 – 16.2 at the end of the session.


General Supplemental Considerations:

The reading from Introduction to International Disaster Management includes several sidebars that provide expanded information on most of the topics included in this session, as well as charts and graphs that provide greater illustration of risk transfer coverage and outcomes.  It is recommended that the instructor assign this reading prior to class so that students are able to incorporate this added information to the class discussions


Objective 16.1: 
Provide a Broad Understanding of Risk Transfer, Sharing, and Spreading Mechanisms

Requirements:

Provide students with a general overview of the debated mitigation measures that include risk transfer, risk spreading, and risk sharing.  Provide examples that illustrate how different nations utilize these practices to reduce the financial consequences of hazards.  Facilitate classroom discussions to explore student experience and knowledge and to expand upon this lesson material.  

Remarks:

I. There is a category of risk mitigation that, while it is one of the most widely utilized, is hotly debated in terms of whether or not it is even a mitigation method at all (see slide 16-3)


A. This category, which is referred to by several terms including risk transfer, risk sharing, and risk spreading, is contested because it technically does absolutely nothing to reduce actual disaster consequences or reduce hazard likelihood. 


B. The concept behind its existence is that it allows for the financial disaster consequences that do occur to be shared by a large group of people, rather than a large financial burden falling only on the affected individuals or communities.


C. The result is that each ‘participant’ in the mitigation measure sees financial consequences only as calculated average of all impacts over all participants.  


D. The insurance premium is the classic illustration of the averaged consequence cost, as will be explained more fully below.


II. Risk transfer schemes appeared as early as 1950 BC when shipping companies began practicing bottomry, the sharing of costs related to maritime risk among all vessels in a fleet (Covello and Mumpower, 1985) (see slide 16-4).


A. Today, the most common forms of risk transfer are insurance coverage and international reinsurance. 


B. Insurance as a mitigation option is not without controversy, and is discussed in further detail later in this session. 


C. Non-insurance forms of risk transfer also exist, and are mostly inclusive of investment products that hedge against disasters, and community pooling of resources (see slide 16-5).


1. In the industrialized countries, these measures are focused more upon large-scale, formalized products and systems.  They can be privately run or government administered.  


2. Direct risk sharing and spreading measures are more commonly found in developing countries.  For instance, it is common for there to arise informal agreements within social groups that ensure the particular needs of victims within those groups are accommodated. 


3. Another common practice is food sharing, which ensure that all members of a community have enough to eat despite seasonal or unexpected shortages of their personal crops.


III. Ask the Students, “Does risk transfer reduce hazard risk?  Why or why not?” 


A. Risk transfer is a mitigation method that works best when used in conjunction with other structural and nonstructural mitigation techniques, as described in Sessions 14 and 15.  


B. Howard Kunreuther, George Deodatis, and Andrew Smyth discuss the importance of performing risk reduction through a balance of risk transfer and more traditional mitigation measures in their paper Integrating Mitigation with Risk Transfer Instruments (required reading for this session).


C. Ask the Students to describe why, based upon this paper and upon their own experience and knowledge, it is important to utilize a combination of risk mitigation options that include insurance when managing hazard risk. 

Supplemental Considerations


N/a


Objective 16.2: Explain the Various Risk Transfer, Sharing, and Spreading Techniques and Provide Examples from The United States and Abroad
Requirements:

Lead a student lecture that provides expanded detail on the various risk transfer, spreading, and sharing techniques outlined in Objective 16.1.  Provide examples of these methods in practice throughout the world using the included references and citations, and through any other examples the instructor locates in addition to these.  Expand the discussion of each of these methods through facilitation of student discussions.  
Remarks:

I. The mitigation category that includes risk transfer, spreading, and sharing encapsulates a small group of methods and options.  In this objective, a number of these will be discussed.


II. As previously mentioned, insurance is the most common form of risk transfer.


A. Insurance is defined as being, “a promise of compensation for specific potential future losses in exchange for a periodic payment” (InvestorWords. com, 2003) (see slide 16-6). 


B. Insurance is a mechanism by which the financial well-being of an individual, company, or other entity is protected against an incidence of unexpected loss. Insurance can be mandatory (required by law) or optional (see slide 16-7).


C. Throughout the world, over $4.2 trillion was collected in the form of insurance premiums in 2008.  Since 2006, when this figure stood at $3.6 trillion, there was almost at 17% increase, which is indicative of the rising recognition of the importance of insurance coverage globally.


D. The United States has the greatest amount of insurance coverage, with over $1.2 trillion in premiums collected, representing over 26% of the entire world market.  The US is followed, in order, by Japan, the UK, France, Germany, China, Italy, the Netherlands, Canada, and South Korea (Insurance Information Institute, 2009).


E. Insurance operates through the use of premiums, or payments determined by the insurer. 


1. In exchange for premiums, the insurer agrees to pay the policyholder a sum of money (up to an established maximum amount) upon the occurrence of a specifically defined disastrous event. 


2. The majority of insurance policies include a deductible, which can be a fixed amount per loss (e.g., the first $1000 of a loss), a percentage of the loss (5% of the total loss), or a combination. 


3. The insurer pays the remaining amount, up to the limits established in the original contract. 


4. In general, the lower (smaller) the deductible associated with a policy, the higher the premiums. 


F. Common examples of insurance include (see slide 16-8):


1. Automobile insurance


2. Homeowners / Renters insurance


3. Health insurance


4. Disability insurance


5. Life insurance


6. Flood insurance


7. Earthquake insurance


8. Terrorism insurance


9. Business interruption insurance


G. Insurance allows losses to be shared across wide populations. To briefly summarize, insurance works as follows: 


1. An auto insurer (for example) takes into account all of the policyholders it will be insuring. 


2. It then estimates the cost of compensating policyholders for all accidents expected to occur during the time period established in the premiums (usually six months to a year.) 


3. The company then divides that cost, adding its administrative costs, across all policyholders. 


4. The premiums can be further calculated using information that gives more specific definitions of risk to certain individuals. 


i. For example, if one policyholder has 10 moving violations (speeding tickets) in a period of 10 years and has been found at fault in five accidents during the same period, that policyholder is statistically a greater risk to the insurer than someone who has never had an accident or moving violation. 


ii. It follows, then, that the first policyholder would be expected to pay a higher premium for equal coverage. 


5. Insurance companies make the majority of their profits through investing the premiums collected.


H. To cover losses in case the severity of accidents or disasters is greater than estimated when the policies were created, insurance companies rely on the services of reinsurance companies (see slide 16-8). 


1. Reinsurance companies insure insurance companies, and tend to be internationally based to allow the risk to be spread across even greater geographical ranges. 


2. Insurance industry researchers Howard Kunreuther and Paul Freemen investigated the insurability of risks, especially those associated with disastrous consequence. 


3. They found that two conditions must be satisfied for a risk to be insurable (see slide 16-10). 


i. First, the hazard in question must be identifiable and quantifiable. In other words, the likelihood and consequence factors must be well understood before an insurer can responsibly and accurately set insurance premiums such that they will be able to adequately compensate customers in the event of a disaster. 


ii. Second, insurers must be able to set premiums for “each potential customer or class of customers” (Kunreuther and Freement, 1997). 


4. Common hazards, such as house fires and storm damage, have a wealth of information available upon which insurers may calculate their premiums. 


5. For catastrophic but rare events, such as earthquakes, it can be difficult or impossible to estimate with any degree of precision how often events will occur and what damages would result.


I. In the wealthier nations of the world, most property owners and renters have some form of insurance that protects the structure itself, the contents of the structure, or both (see slide 16-11). 


1. However, for the reasons listed above, this coverage is often limited to common events, with specific preclusions against more unlikely natural and technological disasters.


2. These special disasters require the purchase of policies formulated to assume the specific risk for each causative hazard.


3. General homeowner and renter policies cover losses that commonly occur and are not catastrophic in nature, such as fires, wind damage, theft, and plumbing damage. 


4. Catastrophic hazards, like earthquakes, landslides, and floods, are often precluded because of the wide spatial damage they inflict. 


J. Hazard damages that affect a wide spatial territory present a special problem for insurance companies because of the mechanisms by which insurance functions. 


1. For example, in the event of a fire or theft in a single home, the cost of the damages or losses would be easily absorbed by the premiums of the unaffected policyholders. 


2. However, in the case of an earthquake, a large number of people will be affected, resulting in a sum total much greater than their collective premiums, such that the total funds collected from the premiums will be less than the capital required to pay for damages. 


3. The bankruptcy of insurance companies due to catastrophic losses has been prevalent throughout the history of the insurance industry.


4. After Hurricane Andrew, it was recognized that insurance companies that concentrate their policies in a relatively small geographic area (such as Florida and the Gulf Coast States in the case of Hurricane Andrew) place themselves at a risk of insolvency when large-scale emergencies affect all or the majority of their serviced area.


i. Many insurance companies closed down, leaving insured homeowners with no payout to cover their losses, which effectively negated the benefit normally provided by insurance coverage.


ii. Insurance companies in the US are now required to spread their risk across much wider geographic regions.


5. Policies for specific catastrophic hazards can often be purchased separately from basic homeowners or renters insurance policies or as riders to them.  However, these entail specific problems that deserve mentioning (see slide 16-12). 


i. In general, only those people who are likely to suffer the specific loss defined in the policy are likely to purchase that type of policy, creating the need for much higher premiums than if the specific hazard policy were spread across a more general population. 


ii. This phenomenon, called “adverse selection,” has made the business of hazard insurance undesirable to many insurance companies. 


iii. Several methods have been adopted to address the problems associated with adverse selection. Examples include:


a) The inclusion of these disasters in basic/comprehensive homeowners and renters policies, regardless of exposure or vulnerability 


(a) This spreads out the risk across the entire population of policyholders in the country, regardless of differential risk between individuals. 


(b) Additionally, controls are placed upon the minimum spatial zones within which each company can provide policies to ensure that the ratio of policies affected by a disaster to those unaffected are kept as low as possible.


b) The introduction of government backing on insurance coverage of catastrophic events 

(a) In this scenario, the insurers are liable for paying for damages up to an established point, beyond which the government supplements the payments. 


(b) Terrorism insurance, as discussed later in this section, is an example of government backing on insurance coverage of catastrophic events. 


c) Heavier reliance on international reinsurance companies 

(a) Buying reinsurance can spread the local risk to wider areas of coverage, thereby reducing the chance that annual claims exceed collected premiums. 


(b) Unfortunately, many companies are unable to purchase all the reinsurance that they would like to have. 


(c) Additionally, because many of these policies require the insurers to pay a percentage of total claims placed, the amount they ultimately pay in catastrophic disasters can be massive despite reinsurance coverage.


K. Several advantages gained through the use of insurance have been identified, including (see slide 16-13)


1. Victims are guaranteed a secure and predictable amount of compensation for their losses 

i. With insurance coverage, victims do not have to rely on disaster relief, and reliance on government assistance is reduced as well.


2. Insurance allows for losses to be distributed in an equitable fashion, protecting many for only a fraction of the cost each would have incurred individually if exposed to hazards 

i. This can help the economy overall by reducing bankruptcies, reducing reliance on federal government assistance, and increasing the security of small businesses and individuals, often the most severely affected victims of disaster.


3. Insurance can actually reduce hazard impact by encouraging policyholders to adopt certain required mitigation measures 

i. As policyholders reduce their vulnerability to risk, their premiums fall. 


ii. The owners of automobiles that have airbags, antitheft devices, and passive restraint devices, for instance, will receive a discount on their premiums. 


iii. Homeowners who develop outside of the floodplain or who install fire suppression systems will also receive these benefits. 


iv. Additionally, this gives financial/economic disincentives for people or businesses to build in areas that are exposed to hazards.


L. Limitations on hazard insurance exist as well, and include the following issues (see slide 16-14)


1. Insurance may be impossible to purchase in the highest-risk areas 

i. If private insurance companies decide that their risk is too high, they will not be able to or will not seek to offer coverage. 


ii. This is especially true for hazards like landslides that affect a very specific segment of the population.


2. Participation in insurance plans is voluntary 

i. Although private insurance companies can earn a profit despite overall low participation, benefits in terms of mitigation value become limited by low participation. 


ii. Furthermore, it is not uncommon for homeowners and renters to save money by purchasing policies that cover less than is needed for catastrophic losses, which increases their potential (though reduced) reliance on government relief.


3. Participation in insurance has been known to encourage people to act more irresponsibly than they may act without such coverage

i. For instance, if a person knows that his furniture is likely to be replaced if it is damaged in a flood, he is less likely to move that furniture out of harm’s way (such as moving it to a second floor of his home) during the warning phase of the disaster. 


ii. This phenomenon is termed the “moral hazard.” 


iii. In the long run, this causes damage payouts to increase and, as a result, premiums to increase as well.


4. Many insurance companies are pulling out of specific disaster insurance plans because the probability that they will not be able to cover catastrophic losses is too great

i. Prior to 1988, there had never been a single disaster event for which the insurance industry as a whole needed to pay over $1 billion in claims. 


ii. Since that time, there have been over 20 events for which claims have exceeded that threshold. Hurricane Andrew, mentioned above, required $15.5 billion in compensation, and estimates for insured losses in the September 11th terrorist attacks have been as high as $40 billion (International Insurance Society, 2003).


5. Catastrophic losses that cover a wide but specific geographic space within a country may result in inequitable premium increases if coverage areas are too general 

i. For instance, the Northridge, California earthquake cost insurers more than $12 billion in claims, but only $1 billion in premiums had been collected in the entire state of California. 


ii. Therefore, the payment for this event and, likewise, the required increase in premiums were “subsidized” by other states that were not affected and were not at such high risk (Mileti, 1999).


6. Ask the Students, “Do you think that insurance increases, decreases, or has no net effect on the absolute amount of damages that occur as a result of disasters each year.  Explain your answers.”


III. Risk-Sharing Pools (see slide 16-15)

A. Risk sharing pools are a similar yet alternative way for groups or organizations of varying sizes to disperse risk and provide a reduced, average consequence across all group members.


B. Claire Reiss of the Public Entity Risk Institute and author of Risk Identification and Analysis: A Guide for Small Public Entities describes how risk sharing pools can serve as an alternative for local governments and other small public entities that are considering purchasing insurance.


C. Reiss writes:

1. “A public entity that is considering purchasing traditional insurance may also consider public risk-sharing pools. These are associations of public entities with similar functions that have banded together to share risks by creating their own insurance vehicles. 


2. “Pools sometimes structure themselves or their programs as group insurance purchase arrangements, through which individual members benefit from the group’s collective purchasing power. Members pay premiums, which (1) fund the administrative costs of operating the pool, including claims management expenses and (2) pay members’ covered losses.

3. “Pools can provide significant advantages to their members. For example, they offer insurance that is specific to public entities at premiums that are generally stable and affordable. Many pools also offer additional benefits and services at little or no extra charge, including advice on safety and risk management; seminars on loss control; updates on changes in the insurance industry; and property appraisal and inspection. 

4. “Some pools offer members the opportunity to receive dividends for maintaining a good loss record. Some membership organizations for public entities sponsor pools or endorse insurance products that are then marketed to their members. 

5. “However, sponsorship or endorsement by a membership organization does not guarantee that the insurance is broad enough to meet the needs of a given entity or that the insurance provider is financially stable. 

6. “A public entity must apply the same due diligence to a consideration of these programs that it would apply to a comparison of available commercial insurance programs.” (Reiss, 2001)

IV. Weather Derivatives (see slide 16-16)
A. Weather derivatives are a novel way to protect against financial loss associated with disasters.

1. Weather derivatives use the investment model of the derivative, which is a financial instrument that speculates on the value of assets, indexes, or events.

2. Investors can buy and sell this investment instrument like a stock or other security.

3. However, the ‘asset’ in the case of a weather derivative is something that has no inherent value – it is weather itself.

B. Weather derivatives are used heavily in the agricultural sectors.  

1. Farmers, for instance, can use the weather derivative to ensure that they are able to cover their losses in the event of poor weather.  

2. Several different industries use this mitigation method, however.  For instance, organizers of major sporting or entertainment events might hedge against financial losses that would occur if nobody showed or the event was cancelled due to the weather.  


3. The investor in the weather derivative pays out a certain amount in the event of bad weather, but takes no loss if the adverse weather never occurs.

4. Power companies, which were the originating source of these instruments, trade heavily in weather derivatives based upon variance from average daily temperatures (which represent to them an increase or decrease in the cost of power they must generate to meet increased or decreased demands).

V. Catastrophe Bonds (see slide 16-17)

A. Catastrophe bonds are, like weather derivatives, a disaster-based investment mechanism.


B. Also like weather derivatives, they draw their value from individuals or corporations that are essentially ‘betting’ that a catastrophe will not occur during the period of time indicated by the bond.


C. Cat bonds, as they are more commonly called, are most commonly offered by insurance companies, who provide medium to high interest return on investments that do not pay out in the event that the principal from those investments must be used to cover some large-scale insurance loss as dictated in the agreed upon terms of the bond.


D. If no disaster occurs, then the investor enjoys a good return on their investment, and this is the draw of the instrument.


1. Cat bonds are almost completely disassociated with other market pressures, so they are especially attractive in the sense that they help to diversify portfolios by balancing against these traditional risks.


E. Cat bonds can be ‘triggered’, or paid to the ‘sponsor’ (typically an insurance company), using a number of different mechanisms.  These include (see slide 16-18)

1. Indemnity (losses exceed a defined amount of money in a single event – such as $1 billion, for instance).


2. Modeled loss (modeling software determines hazard event ‘thresholds’, for which exposure exceeding these modeled outcomes triggers bond payout to the sponsor).


3. Indexed to Industry Loss (the insurance industry losses as a group, rather than the losses of one insurer in particular, are the basis of the triggering mechanism.)


4. Parametric (Bond payout is triggered by a specific parameter associated with hazard type, such as wind speed, hurricane intensity, earthquake magnitude, flood depth, among others).


5. Parametric index (combine the triggering mechanisms in numbers 2 and 4 above, in order to create a more closely aligned loss to payout structure for the investors and the sponsors).


VI. Case Studies


A. In the required reading Natural Hazard Mitigation and Insurance: The United States and Selected Countries Have Similar Natural Hazard Mitigation Policies but Different Insurance Approaches, the authors looked at the following countries’ insurance mechanisms: 


1. Australia


2. France


3. Germany


4. Japan


5. New Zealand


6. Switzerland


B. Ask the Students, “What lessons can the United States learn from these six countries about insurance as a mitigation option, both on its own and as part of a more comprehensive approach that utilizes a mix of insurance, structural, and nonstructural mitigation methods?”


C.  In the required reading The Mandatory Earthquake Insurance Scheme in Turkey, students learned about a government administered insurance program that is very similar to the National Flood Insurance Program in the United States.


1. Ask the Students, “Why does the Turkish Government feel it is necessary to mandate earthquake insurance in Turkey?”


2. Ask the Students, “How is this program similar to the US-based National Flood Insurance Program?  How is it different?”


3. Ask the Students, “How will this program protect Turkey from the scale of financial losses it experienced in 1999?  What other actions must the government and people of Turkey take to prevent such a disaster from occurring again?”

Supplemental Considerations


The following, drawn directly from the emergency management textbook Introduction to Emergency Management by George Haddow, Jane Bullock, and Damon Coppola, offers additional information about the National Flood Insurance Program (NFIP).  Information about the NFIP is required to answer the case study questions in Objective 16.2.  The instructor can either describe this program to students as part of the regular lecture material, or print this material out for students to consider when answering the questions relevant to the case study.

The National Flood Insurance Program (NFIP) is considered to be one of the most successful mitigation programs ever created.  The NFIP was created by an act of Congress in 1968 in response to the damages from multiple, severe hurricanes and inland flooding and the rising costs of disaster assistance after these floods. At that time, flood insurance was not readily available or affordable through the private insurance market. Because many of the people being affected by this flooding were low-income residents, Congress agreed to subsidize the cost of the insurance so the premiums would be affordable. The idea was to reduce the disaster assistance costs to the government through insurance. 


The designers of this program, with great insight, thought the government should get something for its subsidy. So in exchange for the low-cost insurance, they required that communities pass an ordinance directing future development away from the floodplain.

The NFIP was designed as a voluntary program and, as such, did not prosper during its early years, even though flooding disaster continued. Then in 1973, after Hurricane Agnes, the legislation was modified significantly. The purchase of federal flood insurance became mandatory on all federally backed loans. In other words, anyone buying a property with a Veterans Administration (VA) or Federal Housing Administration (FHA) loan had to purchase the insurance. Citizen pressure to buy the insurance caused communities to pass ordinances and join the NFIP. The NFIP helped the communities by providing them with a variety of flood hazard maps to define their flood boundaries and set insurance rates.

The 1993 Midwest floods triggered another major reform to the NFIP. This act strengthened the compliance procedures. It told communities that if they didn’t join the program, they would be eligible for disaster assistance only one time. Any further request would be denied. As a positive incentive, the act established a Flood Mitigation Assistance (FMA) fund for flood planning, flood mitigation grants, and additional policy coverage for meeting the tougher compliance requirements such as building elevation.

Over the years, the NFIP has created other incentive programs such as the Community Rating System. This program rewards those communities that go beyond the minimum floodplain ordinance requirements with reduced insurance premiums. The NFIP represents one of the best public/private partnerships. Through the Write Your Own program, private insurers are given incentives to market and sell flood insurance.

Today more than 20,000 communities in the NFIP have mitigation programs in place. Other attempts have been made to duplicate this program for wind and earthquake hazards, but these have not received the support necessary to pass in the Congress. If another major earthquake occurs, the issue of creating a federally supported earthquake or all-hazards insurance will resurface.


References:
Haddow, George, Jane Bullock, and Damon Coppola. 2008. Introduction to Emergency Management. Butterworth Heinemann. Burlington, MA.

Basbug, B. Burcak. 2006. The Mandatory Earthquake Insurance Scheme in Turkey. October 30. Middle East Technical University, Department of Statistics. Student Paper. http://www.iiasa.ac.at/Research/RAV/conf/IDRiM06/pres/basbugpaper.pdf 

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 190-200 (‘Risk Transfer, Sharing, and Spreading’).

Covello, Vincent T., and Jeryl Mumpower. 1985. “Risk Analysis and Risk Management: An Historical Perspective.” Risk Analysis, vol. 5, no. 2, pp. 103–118.

Insurance Information Institute. 2009. World Insurance Overview. Website. http://www2.iii.org/international/overview/ 

InvestorWords.com. 2009. “Insurance.” < http://www.investorwords.com/2510/insurance.html>

Kunreuther, Howard; George Deodatis; and Andrew Smyth. 2003. Integrating Mitigation with Risk Transfer Instruments. University of Pennsylvania and Columbia University. http://opim.wharton.upenn.edu/risk/downloads/03-13-HK.pdf
Kunreuther, Howard, and Richard Roth (Editors). 1998. Paying the Price: The Status and Role of Insurance against Natural Disasters in the United States. Washington, DC: Joseph Henry Press.
Reiss, Claire Lee. 2001. Risk Identification and Analysis: A Guide. Fairfax, VA: Public Entity Risk Institute.

UNISDR. 2004. Financial and Economic Tools. In Living with Risk. Chapter 5.4. Pp. 353-354.

http://www.unisdr.org/eng/about_isdr/basic_docs/LwR2004/ch5_Section4.pdf 

Williams, Orice M. 2008. Natural Hazard Mitigation and Insurance: The United States and Selected Countries Have Similar Natural Hazard Mitigation Policies but Different Insurance Approaches. GAO. http://www.gao.gov/new.items/d09188r.pdf
