Session No. 16


Course Title: Hazards Risk Management

Session 16: Identify and Assess Risk Reduction Measures

Time: 3 hours


Objectives: (Slide 16-2)

16.1 Discuss Potential Risk Mitigation Options.

16.2 Discuss the Concept of Risk Transfer in the Form of Insurance .  

16.3 Discuss the Procedures and Techniques for Identifying Potential Risk Mitigation 
Options.

16.4 Explain Mitigation Evaluation and Discuss Why It Is Needed.

16.5 Discuss the STAPLEE Method of Assessing Mitigation Options.

16.6 Discuss the Factors Involved in Assessing Risk Mitigation Options.

16.7 Discuss One Example of a Method for Selecting and Prioritizing Risk Mitigation
Options
												

Scope:

Once a community has completed its risk assessment, the next step is to identify and assess risk reduction measures designed to mitigate the identified community risks.  This session focuses on the task of identifying and assessing risk reduction options.  A discussion is included concerning insurance and the effectiveness of risk transfer.  Procedures and techniques for identifying potential risk mitigation options is discussed followed by a discussion on how to evaluated these options and the use of the STAPLEE method in assessing mitigation options.  The final discussion in this session focuses on how to prioritize potential risk reduction options and examines one example of this process.

__________________________________________________________________________

Readings: 

Student Reading

Federal Emergency Management Agency. April 2003. Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies. State and Local Mitigation Planning How-To Guide. Pages 2.1 to 2.12. http://www.fema.gov/library/viewRecord.do?id=1886

Federal Emergency Management Agency. 1998. Introduction to Mitigation Independent Study Course. FEMA National Emergency Training Center. Emergency Management Institute. http://training.fema.gov/EMIWeb/IS/is393.asp

Haddow, George, Jane Bullock, Richard Gross and Brad Crabtree. 2000. The International Flood Mitigation for the Red River: A Model for a Practical, Transboundary, Citizen-Participatory Process for Watershed Flood Damage Reduction and Community Resiliency. Presented at the International Conference for Environmental Hazard Mitigation in Cairo, Egypt in September 2000.  


Instructor Reading:

Federal Emergency Management Agency. April 2003. Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies. State and Local Mitigation Planning How-To Guide. Pages 2.1 to 2.12. http://www.fema.gov/library/viewRecord.do?id=1886

Federal Emergency Management Agency. 1998. Introduction to Mitigation Independent Study Course. FEMA National Emergency Training Center. Emergency Management Institute. http://training.fema.gov/EMIWeb/IS/is393.asp

Haddow, George, Jane Bullock, Richard Gross and Brad Crabtree. 2000. The International Flood Mitigation for the Red River: A Model for a Practical, Transboundary, Citizen-Participatory Process for Watershed Flood Damage Reduction and Community Resiliency. Presented at the International Conference for Environmental Hazard Mitigation in Cairo, Egypt in September 2000.  


_____________________________________________________________________________

General Requirements:

Provide lectures on the module content, facilitate class discussions, and lead class exercises that build upon the course content using the personal knowledge and experience of the instructor and students.

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

Several handouts accompany this session and times of distribution to students are identified in the session text.

It is recommended that the modified experiential learning cycle be completed for objectives 16.1 – 16.7 at the end of the session. 



Objective 16.1: Discuss Potential Risk Mitigation Options

Requirements:

Lead a student interaction identifying potential mitigation actions followed by a discussion of the full range of risk mitigation options available to communities.  NOTE: Materials in this section are taken directly from FEMA’s Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies. State and Local Mitigation Planning How-To Guide.

Remarks: 

I. Ask the students to name some potential risk mitigation actions that they are aware of.  These actions can apply to any hazards that the students wish to address. The instructor should list the students’ responses on the board.  This exercise can serve allow students to relate their knowledge of mitigation options to the instructor.

II. Mitigation actions can be grouped into six broad categories: 

A.	Prevention – Government administrative or regulatory actions or processes that influence the way land and buildings are developed and built.  These actions also include public activities to reduce hazard losses.  Examples include: (Slide 16-3)

1.	Planning and zoning

2.	Building codes

3.	Capital improvement programs

4.	Open space preservation

5.	Storm water management regulations

B.	Property Protection – Actions that involve the modification of existing buildings or structures to protect them from a hazard, or removal from the hazard area.  Examples include: (Slide 16-4)

1.	Acquisition

2.	Elevation

3.	Relocation

4.	Structural retrofits

5.	Storm shutters

6.	Shatter-resistant glass

C.	Public Education and Awareness – Actions to inform and educate citizens, elected officials, and property owners about the hazards and potential ways to mitigate them.  Such actions include: (Slide 16-5)

1.	Outreach projects

2.	Real estate disclosure

3.	Hazard information centers

4.	School age and adult education programs

D.	Natural Resource Protection – Actions that, in addition to minimizing hazard losses, also preserve or restore the functions of natural systems.  These actions include: (Slide 16-6)

1.	Sediment and erosion control

2.	Stream corridor restoration

3.	Watershed management

4.	Forest and vegetation management

5.	Wetland restoration and preservation

E.	Emergency Services – Actions that protect people and property during and immediately after a disaster or hazard event.  Services include: (Slide 16-7)

1.	Warning systems

2.	Emergency response services

3.	Protection of critical facilities

F.	Structural Projects – Actions that involve the construction of structures to reduce the impact of a hazard.  Such structures include: (Slide 16-8)

1.	Dams

2.	Levees

3.	Floodwalls

4.	Seawalls

5.	Retaining walls

6.	Safe rooms

III. In identifying the appropriate mitigation options, the planning team must consider the following three questions: (Slide 16-9)
	
A.	Which actions can help us meet our mitigation objectives?

B.	What capabilities do we have to implement these actions?

C.	What impacts (if any) will these actions have on our community?

IV.	Having defined these different mitigation categories, the instructor can now revisit the list of mitigation options identified by the students in remark I, and discuss with them which of the broad categories each falls under. 



Supplemental Considerations:

From FEMA’s Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies. State and Local Mitigation Planning How-To Guide.

Examples of alternative mitigation actions include: 

· Adopting land use planning policies based on known hazards

· Developing an outreach program to encourage homeowners to buy hazard insurance to 
	protect belongings

· Relocating structures away from hazard-prone areas

· Developing an outreach program to encourage homeowners to secure furnishings, storage 
	cabinets, and utilities to prevent injuries and damages during an earthquake

· Retrofitting structures to strengthen resistance to damage

· Developing, adopting, and enforcing effective building codes and standards

· Engineering or retrofitting roads and bridges to withstand hazards

· Requiring the use of fire-retardant materials in new construction

· Requiring disclosure of hazards as part of real estate transactions

· Adopting ordinances to reduce risks to existing hazard-prone buildings

· Imposing freeboard requirements in special flood hazard areas

· Implementing V Zone construction requirements for new development located in coastal A Zones ("V" Zones reflect areas which are subject to flood waters with the greatest velocity.  "A" Zones are generally located immediately landward from FEMA "V" Zones.) 


Objective 16.2: Discuss the Concept of Risk Transfer in the Form of Insurance   

Requirements:

Insurance is a form of risk transfer that is a necessary yet debatable risk reduction tool.
This section examines how insurance works and its role in a community’s and individual’s effort to manage risk.
  
Remarks: 

I. Insurance is defined as, “A promise of compensation for specific potential future losses in exchange for a periodic payment” (InvestorWords.com, 2003) (Slide 16-10).  

II. 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.  

III. Insurance today functions through the use of premiums, or payments determined by the insurer.  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.  (Slide 16-11)

IV. 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 of both.  The insurer pays the remaining amount, up to the limits established in the original contract.  In general, the lower (smaller) the deductible associated with a policy, the higher the premiums will be.  

V. Examples of forms of insurance include: 

a. Auto insurance

b. Health insurance

c. Disability insurance

d. Life insurance

e. Flood insurance

f. Earthquake insurance

g. Terrorism insurance

h. Business insurance. 

VI. Insurance functions by allowing losses to be shared across wide populations.  In an oversimplified manner, insurance works as follows:  (Slide 16-12)

a. An insurer takes into account all of the policyholders it will be insuring – take auto insurance for example.  

b. It then estimates the cost of compensating policy holders for all accidents that will be expected to occur during the time period established in the premiums (usually 6-months to a year.)  

c. It then divides that cost, with the administrative costs of the insurance company added, across all policyholders.  

d. The premiums can be further calculated using information that would give more specific definition of risk to individuals; for example, if one policy holder has ten moving violations (speeding tickets) in a period of ten years, and has been involved in 5 accidents during the same period in which the policy holder was found to be at fault, that policy holder will be found to be statistically a greater risk to the insurer than a policy holder who has never had an accident or moving violation in the same time period, and likewise be expected to pay a higher premium for equal coverage. 

e. The insurance companies make the majority of their profits through the investment of premiums collected.

VII. Insurance companies can reinsure their policies with a reinsurance company, which would cover losses in case the severity of accidents or disasters is greater than what was estimated when the policies were created.  Reinsurance companies, which insure insurance companies, tend to be internationally based to allow for the risk to be spread across even greater geographical ranges.

VIII. Most property owners and renters in the United States have some form of insurance that protects either the structure itself, the contents of the structure, or both.  (Slide 16-13)

IX. However, this coverage is often limited, with specific preclusions against certain natural and technological disasters.  These special disasters require the purchase of policies formulated to assume the specific risk for each causative hazard.

X. General homeowner and renter policies are able to cover the losses that commonly occur but are not catastrophic in nature, such as fires, wind damage, theft, plumbing damage, etc.  

XI. Catastrophic hazards, like earthquakes, landslides, and floods, for example, are often precluded because of the wide spatial damage the commonly inflict.  Hazard damages that affect a wide spatial territory present a special problem for insurance companies because of the mechanisms by which insurance functions.  

a. For example, in a single community, if there is a fire, or a theft, the cost of those damages or losses would easily be absorbed by the premiums of the unaffected policy holders, despite the fact that the losses are in great excess of the premium paid by the single policy holder who was affected.  

b. In the case of an earthquake, there will be a great number of people in the area affected, whose damages are all much greater than their collective premiums, and as result, the total funds collected from the premiums are less than the capital required to pay for damages.  

c. The bankruptcy of insurance companies due to catastrophic losses such as these has been prevalent throughout the history of the industry.

XII. Policies for specific catastrophic hazards can be purchased separately from basic insurance homeowners’ or renters’ policies, or as riders to these policies (Slide 16-14).  

XIII. However, there are specific problems that deserve mentioning, and it is that 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.  This phenomenon, called ‘adverse selection’, has made the business of hazard insurance undesirable to many insurance companies. (Slide 16-15)

XIV. Several methods have been adopted to address the problems associated with adverse selection (Slide 16-16).  Examples are provided:

a. The inclusion of these disasters in basic/comprehensive homeowner and renters’ policies, regardless of exposure or vulnerability.  In doing this, the risk is spread across the entire population of policyholders in the country, regardless of differential risk between individuals.  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.  In this scenario, the insurers are liable for paying for damages up to an established point, beyond which the government supplements the payments.  Terrorism insurance, as discussed later in this session, is an example of government backing on insurance coverage of catastrophic events.

c. Heavier reliance on international reinsurance companies.  Buying reinsurance can spread the local risk to wider areas of coverage; thereby making the chance that annual claims exceed collected premiums very low.  Unfortunately, many companies are unable to purchase all the reinsurance that they would like to have.  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 still be massive despite reinsurance coverage.

d. Ask the Students if they think adverse selection is fair?  

e. Ask the Students what possible alternatives they can suggest for adverse selection, and why those alternatives would be fair?
XV. Several advantages gained through the use of insurance have been identified (Slide 16-17).  They include:

a. Victims are guaranteed a secure and predictable amount of compensation for their losses.  With this coverage, they do not have to rely on disaster relief, and moreover, reliance on government assistance is reduced.

b. Insurance allows for losses to be distributed in an equitable fashion, protecting many for only a fraction of the cost each would have individually incur if exposed to hazards.  This can help the economy overall by reducing bankruptcies, reducing reliance on federal government, and increasing the security of small businesses and individuals who often are often the most severely affected victims of disaster.

c. Insurance can actually reduce hazard impact by encouraging policyholders to adopt certain required mitigation measures.  For instance, as policyholders reduce their vulnerability to risk, their premiums fall.  Automobiles that have air bags, anti-theft devices, and passive restraint devices, for instance, will receive a discount on their premiums.  Homeowners who develop outside of the floodplain, or who install fire suppression systems, will also receive these benefits.  This also places financial/economic disincentives for people or businesses to build in areas that are exposed to hazards.

XVI. Limitations on hazard insurance exist as well, and include (Slide 16-18):

a. There is always the risk that insurance is impossible to purchase in the most high risk areas, if the private insurance companies decide that their own risk is too high.  This is especially true for hazards that affect a very specific segment of the population like landslides.  

A. Ask the Students, “Why would it be difficult for private companies to insure for landslide damages?”  Vulnerability to the landslide hazard is very well defined, and very well mapped.  Homeowners and businesses that are at risk of landslides tend to know their risk, and people who are not at risk know as well.  Other risks such as floods, tornadoes, hurricanes, and earthquakes, are not as well defined and tend to affect much larger population but to different degrees (rather than the binary risk of landslides – you are either at risk, or you are not at risk, with very little uncertainty).  Therefore, the premiums to cover such a high risk group would likely be too high to attract sufficient business to make the practice profitable for companies.

B. Terrorism insurance following the September 11th terrorist attacks would be another example to explain this question.  Because of  the great uncertainty on risk and the unbounded consequences many insurers withdrew this type of coverage  or greatly increased premiums. 

C. Participation in insurance plans is voluntary.  Although the private insurance companies can still earn a profit despite low overall participation, benefits in terms of mitigation value become limited.  Additionally, it is not uncommon for homeowners and renters to purchase policies that cover less than is needed for catastrophic losses in order to save money, resulting in a reliance (though reduced) on government relief anyways.

D. Participation in insurance has been known to encourage people to act more irresponsibly than they may have without such coverage.  For instance, if a person knows that their furniture is likely to be replaced if it is damaged in a flood, they are less likely to move that furniture out of harms way (such as moving it to a second floor of their home) during the warning phase of the disaster.  This phenomenon is termed the ‘moral hazard’.  In the long run, this causes damage payouts to increase, and as result, premiums to increase as well.

E. 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.  Before 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.  Since that time there have been over 20 events where claims have exceeded that threshold.  Hurricane Andrew 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).

F. In catastrophic losses that cover a wide but specific geographic space within the country can cause inequitable premium increases if coverage areas are too general.  For instance, the California Northridge earthquake cost insurers more than $12 billion in claims, but only $1 billion in premiums had been collected in the entire state of California.  Therefore, the payment for this event and, likewise, the required increase in premiums, was ‘subsidized’ by other states who were not affected and are not at such high risk (Mileti, 1999)

G. Insurance has been denied status as a true mitigation measure by some because it is seen as redistributing losses rather than actually eliminating exposure to the hazard (which would effectively limit absolute losses).  

H. Ask the Students, “Does insurance encourage people to place themselves at higher risk to hazards?”  This is a widely debatable issue, which requires many assumptions.  For instance, one must assume that an individual has the ability to move out of a risky situation, or that they have options that present less risk, before stating that the mere presence of the insurance encourages them to live in the more risky situation.  Secondly, it assumes that we would have the ability to limit all losses, or that we would be able to reach consensus as a society about which hazard risk should be considered insurable, and at which level of risk insurance should be limited or prevented.  Students will likely have their own opinions, and personal experience to support their ideas should be encouraged.




Objective 16.3: Discuss the Procedures and Techniques for Identifying Potential Risk Mitigation Options


Requirements:

Lead discussion of the procedures and techniques for identifying potential risk mitigation 
options that meet a community’s mitigation objectives.  Lead student interaction identifying 
potential mitigation actions to meet the mitigation objectives of their university community.  
NOTE: Materials in this section are taken directly from FEMA’s Developing the Mitigation 
Plan: Identifying Mitigation Actions and Implementation Strategies. State and Local Mitigation 
Planning How-To Guide.

Remarks:

I. Identify alternative mitigation actions – The purpose of this task is to identify a variety of possible actions to address the mitigation objectives previously developed. (Slide 16-19)

A.	Review existing literature and resources

1.	Publications and websites are one source of information.  A list of information resources is provided as Handout 16-1.  The instructor can assign students to review and critique a publication or website from this list.  From this review or critique the students could prepare a one page evaluation that includes an overview and a statement of personal reaction.  The students should provide a copy of this critique for each student in the class. 

2.       A list of Alternative Mitigation Actions by Hazard, that breaks down 
possible mitigation actions according to the hazards for which they are appropriate, provided as Handout 16-2.

Ask the students if this handout would be useful in determining alternative mitigation actions. 

3. A Worksheet developed by FEMA, that allows the Hazard Risk Management team to record their analysis of different risk mitigation alternatives (entitled Identify Alternative Mitigation Actions) is provided as Handout 16-3.

a. Ask the students if this handout would be useful in choosing between alternative mitigation actions?

4. Individuals involved in emergency and risk management are effective sources of information including:

a.	Geologists

b.	Seismologists

c.	Hydrologists

d.	Floodplain managers

e.	Emergency Managers

f.	Fire Marshals

g.	Public works engineers

h.	Transportation engineers

i.	Civil engineers

B.	Review “Success Stories”

1.	FEMA and State Hazard Mitigation Officers (SHMO) compile and collect “best practices” and “success stories” from other communities.

C.	Solicit public opinion and input (Slide 16-20)

1.	Surveys are very effective tools for gathering information on potential alternative mitigation actions that would be acceptable or preferred by community residents.

2.	With surveys, not only can you collect valuable information, but you can also establish rapport and foster involvement among citizens.

3.	A survey or questionnaire can be included in a utility bill, conducted door-to-door, by phone or posted on a community website.

4.	The survey should ask for information such as:

a.	The residents’ understanding of what is currently being done to address hazards;

b.	What residents think is lacking in current efforts and what could be improved upon;

c.	Suggestions and preferences of proposed mitigation actions;

d.	Which of your mitigation goals and objectives do residents feel are most important to pursue.

5.	Surveys, however, can be costly for a community to undertake. Volunteers can help reduce costs. For some communities, however, a survey may be too expensive and alternative ways to obtain information must be pursued.

D.	Summarize your findings - The results of the findings should be summarized for use in setting priorities for mitigation actions in the future.

II. Identify and analyze state and local mitigation capabilities (Slide 16-22)

A.	Conduct a capability assessment to review and analysis state and local programs, policies, regulations, funding and practices currently in place that either facilitate or hinder mitigation in general, including how the construction of buildings and infrastructure in hazard-prone areas is regulated.

B.	This capability assessment will provide information on how and whether your community will be able to implement certain mitigation activities by determining:

1.	Types of mitigation actions that may be prohibited by law;

2.	Limitations that may exist on undertaking actions;

3.	The range of local and/or state administrative, programmatic, regulatory, financial and technical resources available to assist in implementing your mitigation strategy.

C.	Review the state capability assessment

1.	Will the state be able to provide sufficient resources to assist you (financially, technically, administratively, or with respect to regulations) in implementing specific alternative mitigation actions (e.g., is technical staff or funding available to assist in evaluating your critical facilities for natural hazard vulnerability)?

2.	Will certain mitigation actions not be available to you (e.g., does the state prohibit the use of public funds to purchase private property)?

3.	Are there state regulations, initiatives, or policies that operate at the local level that have negative implications for improving loss reduction efforts? (For example, does the state require that all incorporated jurisdictions use a specific building code? This would be considered somewhat supportive because everyone in the building industry would use the same code throughout the state; however, it may hinder a coastal community's ability, for example, to enact stricter requirements regarding wind loads.)

D.	Complete a local capability assessment

1.	Your proposed mitigation actions will be evaluated against the backdrop of what is feasible in terms of your government's legal, administrative, fiscal, and technical capacities. Additionally, there are many types of mitigation activities, some of which will require funding, construction-related actions, and procedural and policy changes. As such, local jurisdictions should examine these capabilities in light of the type of activities they are interested in pursuing. 

2.	At a minimum, you should list local government agencies, departments, and offices with responsibility for planning, building code enforcement, mapping, building, and/or managing physical assets, as well as for emergency management functions (See Supplemental Considerations).

3.	It may be helpful to list these organizations, as well as other departments or agencies that do not appear to have a direct impact on mitigation but could have an indirect effect on your mitigation program. The list should also include businesses and non-governmental or nonprofit organizations-charities, churches, and the American Red Cross, as well as operators of critical facilities, colleges, and universities-since they play important roles in pre- and post-disaster environments. 

4.	Planning team members will need to interview department or division heads in your local government to obtain information on all relevant programs, policies, regulations, funding, and practices. However, before talking with officials it is advisable to review reports, plans, and other community documents that are readily available to get a basic understanding of what exists in your jurisdiction.

5.	The second part of a capability assessment is the analysis of how effective the existing actions and capacities are and what gaps exist that hinder implementation. This evaluation allows the planning team to identify what may need to change to enhance what is working, or what to put into place to undertake new actions or implement existing ones. However, the more extensive analysis will occur when the planning team evaluates specific alternative mitigation actions by objective, as described in the next session.

E.	Handouts for this session from FEMA’s Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies include Handout 16-4 (State Mitigation Capability Assessment), Handout 16-5 (Local Mitigation Capability Assessment) and Handout 16-6 (Local Hazard Mitigation Capabilities).

F.	Ask the Students to list mitigation actions that will meet the mitigation objectives of their university community.

G.	Ask the Students if the handouts were of any assistance in developing their list of mitigation actions?




Objective 16.4: Explain Mitigation Evaluation and Discuss Why It Is Needed

Requirements:

Provide an overview of risk mitigation evaluation.  Facilitate discussions with students about this process.

Remarks: 

XVII. Once the Hazards Risk Management team has completed the process of generating the risk mitigation options that could possibly address the community’s identified, analyzed, assessed, and prioritized risks, they must assess those mitigation options to ensure that those they eventually choose most appropriately match the community’s needs.  (Slide 16-25)

XVIII. The proposed mitigation measures that have been identified and selected by the Hazards Risk Management team are all likely to be measures that will address (solve or alleviate) the community’s risks.  However, these mitigation options must be investigated to determine whether they will satisfy the specific mitigation objectives they previously identified, and whether or not they are appropriate for the specific planning area where the Hazards Risk Management team is working.

XIX. By their very nature, the mitigation options each seek to change some component of either the physical or social fabric of a community.  The changes they make somehow limit the likelihood, the consequences, or both, of the community’s disasters.  These changes, however, are often disruptive, though the disruptions that are felt between different options are rarely uniform.  

XX. Ask the Students, “What are some examples of mitigation options that may be very disruptive, and what mitigation alternatives for the same hazard would be less disruptive, regardless of cost or technical feasibility?”

A. One example could be forced movement from a floodplain.  Buyouts can be disruptive in that they move people from their homes, effectively breaking up neighborhood bonds and removing people from houses and land that often has sentimental value.

B. Alternative options include re-engineering the river, building structural mitigate defenses such as high levees or retaining walls, among other measures, that do not require the residents to leave.  Although not requiring relocation of people, these alternatives are not without their drawbacks that can include transferring the risk of flooding elsewhere and building a false sense of security that the risk of flooding has been reduced to zero through structural mitigation measures. 

C.  There are many more examples for this and other hazards that students should be able to cite.

XXI. Each of these options is likely to affect different populations differently, cost different amounts, adversely or beneficially affect the environment to differing degrees, among other effects.  These many components influence the selection process, making the finding of a simple solution go beyond anything a textbook or guide can feasibly offer.  Therefore, it is these analysis criteria that will ultimately guide the Hazards Risk Management team in deciding on which mitigation options to pursue. (Slide 16-26)

XXII. In a vacuum, without any local context, risks would be much easier to address because mitigation decisions would be purely technical, or engineering-based in nature.  The community interaction and involvement, and the interaction of the Hazards Risk Management team with other government agencies that have a stake in the outcome of the team’s decisions, will together be used to guide this process of assessing decisions.  As was previously mentioned, within the community context there are many factors that will help to guide the chosen mitigations methods, broadly categorized as social, technical, administrative, political, legal, economic, and environmental.  

XXIII. Disaster Mitigation Act of 2000

A. These mitigation option analysis issues are considered so vital to the ultimate success of the Hazards Risk Management process that they were made a requirement of the Disaster Management Act of 2000 (DMA 2000).  (Slide 16-27)

B. According to the requirements of this Act, State, tribal, and local governments must show how mitigation actions were evaluated and prioritized. Specifically, Requirement §201.4(c)(3) (iii) states, “plans shall include an identification, evaluation, and prioritization of cost-effective, environmentally sound, and technically feasible mitigation actions and activities [considered] and an explanation of how each activity contributes to the overall mitigation strategy.”  

C. Additionally, Requirement §201.6(c)(3) (iii) states, “[The mitigation strategy section shall include] an action plan describing how the actions identified in section (c)(3)(ii) will be prioritized, implemented, and administered by the local jurisdiction.  Prioritization shall include a special emphasis on the extent to which benefits are maximized according to a cost benefit review of the proposed projects and their associated costs.” 


XXIV. The following excerpts are from the FEMA Independent Study Course “Introduction to Mitigation”, which addresses the assessment of risk mitigation options.  (Slide 16-28)

A. “How will the planning team select the best measures for your community’s mitigation strategy?  Obviously the proposed mitigation measures are those that the technical experts have selected because they will solve or alleviate the problem.  Once it has been established that several proposed measures will accomplish the mitigation objective, how do community leaders choose between them? (FEMA 1998)

B. “Clancy Philipsborn and Daniel Barbee, pioneers in helping communities make mitigation decisions, said the biggest obstacle to solving hazard management problems is the tendency to isolate the problem.  If a hazard-prone community avidly pursues mitigation strategies that will consume a disproportionate amount of available funds, the broader, longer-term community goals may be sacrificed. (FEMA 1998)  

C. The solution to long-term, cost effective mitigation often is imbedded in what the community is already doing. Tools and processes used on a daily basis may be able to be used to solve hazard management problems.  While a community may have to rethink their approach to planning to incorporate mitigation, it simply requires coordinating growth, economic development and environmental planning with the results of the hazard analysis. (FEMA 1998)

D. “ The viability of the mitigation measures [will have been] demonstrated.  Multi-objective planning to achieve goals of disaster resistance in coordination with other community goals [will also have been] successfully demonstrated.  What is needed is for communities to use a standard set of decision criteria to promote the concurrent achievement of mitigation and other community goals.” (FEMA 1998)



Supplemental Considerations:

Benefit-Cost Review

The Disaster Mitigation Act of 2000 (DMA 2000) provides an opportunity for States, Tribal governments, and local jurisdictions to significantly reduce their vulnerability to natural hazards. It also allows them to streamline the receipt and use of Federal disaster assistance through pre-disaster hazard mitigation planning. DMA 2000 places new emphasis on State, Tribal, and local mitigation planning by requiring these entities to develop and submit mitigation plans as a condition of receiving various types of pre- and post-disaster assistance (such as the Pre-Disaster Mitigation [PDM] program and the Hazard Mitigation Grant Program [HMGP]) under the Stafford Act.

On February 26, 2002, the Department of Homeland Security’s Federal Emergency Management Agency (FEMA) published an Interim Final Rule (the Rule) to implement the mitigation planning requirements of DMA 2000. The Rule outlines the requirements for State, Tribal and local mitigation plans.

FEMA has developed a series of guides, called the Mitigation Planning “How-To” Guides, to provide State, Tribal, and local governments with easy-to-understand information needed to initiate and maintain a hazard mitigation planning process and meet the requirements of the Rule. The guides can be ordered free of cost by calling 1-800-480-2520, or they can be downloaded from http://www.fema.gov/plan/mitplanning/planning_ resources.shtm#1.

The first four How-To Guides are known as the “core four” guides. They provide the basic instructions for preparing a natural hazard mitigation plan. They are:
· Getting Started: Building Support for Mitigation Planning (FEMA 386-1)
· Understanding Your Risks: Identifying Hazards and Estimating Losses (FEMA 386-2)
· Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies (FEMA 386-3)
· Bringing the Plan to Life: Implementing the Hazard Mitigation Plan (FEMA 386-4)

This How-To Guide, Using Benefit-Cost Review in Mitigation Planning (FEMA 386-5), supplements FEMA 386-3 and focuses on guidance for using Benefit-Cost Review when prioritizing mitigation actions in a hazard mitigation plan.

Purpose
The purpose of a mitigation plan is to reduce the community’s vulnerability to hazards. After assessing its risks, a community may consider many mitigation options. However, due to monetary as well as other limitations, it is often impossible to implement all mitigation actions. Hence, the Planning Team needs to select the most cost-effective actions for implementation first, not only to use resources efficiently, but to make a realistic start toward mitigating risks.

The Rule supports the principle of cost-effectiveness by requiring hazard mitigation plans to have an action plan that includes a prioritization process that demonstrates a special emphasis on maximization of benefits over costs. The requirement states:
The mitigation strategy section shall include] an action plan describing how the actions identified in section (c)(3)(ii) will be prioritized, implemented, and administered by the local jurisdiction. Prioritization shall include a special emphasis on the extent to which benefits are maximized according to a cost benefit review of the proposed projects and their associated costs. [§201.6(c)(3)(iii)]

The purpose of this guide is to help local jurisdictions understand how to apply the concepts of Benefit-Cost Review to the prioritization of mitigation actions, and thereby meet the requirement of the Rule.

Benefit-Cost Review vs. Benefit-Cost Analysis
The Benefit-Cost Review for mitigation planning differs from the benefit- cost analysis (BCA) used for specific projects. BCA is a method for determining the potential positive effects of a mitigation action and comparing them to the cost of the action. To assess and demonstrate the cost-effectiveness of mitigation actions, FEMA has developed a suite of BCA software, including hazard-specific modules. The analysis determines whether a mitigation project is technically cost-effective.

The principle behind the BCA is that the benefit of an action is a reduction in future damages. The Benefit-Cost Review method described in this guide is based on the same principle, but this guide does NOT explain how to conduct a BCA. DMA 2000 does not require hazard mitigation plans to include BCAs for specific projects.

A Benefit-Cost Review can satisfy the DMA 2000 requirements even if it is relatively simple. Remember that a Benefit-Cost Review can be broad and need not be complex. It needs to be comprehensive so that it covers monetary as well as non-monetary costs and benefits associated with each action. Some projects can be extremely cost-effective but not as beneficial for the community at large. The Planning Team should think through a wide variety of questions, such as: How many people will benefit from the action? How large an area is impacted? How critical are the facilities that benefit from the action (e.g., is it more beneficial to protect the fire station than the administrative building, even though it costs more)? Environmentally, does it make sense to do this project for the overall community?

A hazard mitigation plan must demonstrate that a process was employed that emphasized a review of costs and benefits when prioritizing the mitigation actions. This requirement allows the Planning Team flexibility in determining which method to use. Four methods are described in this document, ranging from qualitative to more quantitative. These examples are intended to be illustrative of acceptable processes, but do not cover all possible methods that are approvable under DMA 2000.

How to Use This How-To Guide
The Rule states, “The mitigation strategy shall include a section that identifies and analyzes a comprehensive range of mitigation actions.” However, no specific methodology for the analysis is specified or required. FEMA 386-3 discusses some ways to conduct an analysis. This How-To Guide, Using Benefit-Cost Review in Mitigation Planning (FEMA 386-5), provides methods and examples to review benefits and costs, prioritize actions and document the entire process.

This guide is organized as follows:

Part 1 - Review Benefits and Costs – This section explains how to review benefits and costs for each action.

Part 2 A - Prioritize Actions – Qualitative Methods – This section provides two qualitative methods to prioritize actions (Methods A and B).

Part 2 B - Prioritize Actions – Quantitative Methods – This section provides two quantitative methods to prioritize actions (Methods C and D).

Part 3 - Document the Review and Prioritization Process – This section discusses documentation of the Benefit-Cost Review process in the plan to meet DMA 2000 requirements.

Worksheets (Review Tools) like the ones in Part 1 can be used to summarize the costs and benefits. After the review of benefits and costs for each action, the Planning Team will be able to prioritize the actions.

They can then use one of the four methods (A to D), which range from simple to complex. See Figure 1 for an illustration of how to use this guide. Blank worksheets are included in Appendix A, Exhibits. The worksheets can be duplicated and used to record the progress of prioritizing mitigation actions for the hazard mitigation plan.

(Source: FEMA, 2007. Using Benefit-Cost Review in Mitigation Planning: Mitigation Planning How-To Guide #5 (FEMA 386-5).  May 2007. http://www.fema.gov/library/viewRecord.do?id=2680)




Objective 16.5: Discuss the STAPLEE Method of Assessing Mitigation Options 

Requirements:

Provide an overview of the STAPLEE Criteria, which can be used to assess identified risk mitigation options.  Provide students with copies of Handout 16-7, from the FEMA How-To Guide.  Facilitate discussions with students about the STAPLEE Criteria.

Remarks: 

I. As previously mentioned, there are many methods by which the Hazards Risk Management team can assess the mitigation options that they have generated for each of the community’s risks.  One method, or framework as it may be called, that is currently recommended by FEMA to communities that are performing Hazards Risk Management in compliance with DMA 2000, is the STAPLEE method (Slide 16-29).

II. STAPLEE is a method that serves to guide the Hazards Risk Management team in their assessment by utilizing a systematic approach for addressing options.  The word STAPLEE is an acronym that stands for the following evaluation criteria terms:

A. Social

B. Technical

C. Administrative

D. Political

E. Legal

F. Economic

G. Environmental

III. Each of these terms represents an opportunity or constraint to implementing a particular mitigation option that has been identified.  Because communities are generally very different in their overall makeup, a single mitigation option analyzed according to the STAPLEE criteria will produce very different outcomes in different places.

IV. Each of these criteria considers a different aspect of the community, and requires different methods of information collection and analysis.  There is no definable or identifiable priority or weight that could be assigned to any of these criteria – the order of the letters in the acronym was determined by the word they formed (which was meant to be easy to remember).  

V. The Criteria (much of the following information was adapted from the FEMA How-To Guide, “Number 3: Developing the Mitigation Plan – Step 2.”):

A. Social

1. A mitigation option will only be viable if it is socially accepted within the community where it is implemented.  The public is instrumental in guiding decisions such as these through their support or lack thereof.   Even with public support, it is possible that a proposed mitigation option will not work, but without public support, it is almost certain that the taken action will fail.  

2. The Hazards Risk Management team must understand how the mitigation option will affect the population.  The Hazards Risk Management team must investigate several questions that will guide their interpretation of this criterion, including:

a. Will the proposed action adversely affect one segment of the population?  Will it give some disproportionate benefit to only one segment?

b. Will the action disrupt established neighborhoods, break up voting districts, or cause the relocation of lower income people?

c. Is the proposed action compatible with present and future community values?

d. Will the actions adversely affect cultural values or resources (primarily an issue in tribal communities).

3. The Hazards Risk Management team can contact local elected officials, community development staff, and the planning board to collect this information. Additionally, they can use the methods for public involvement discussed in Session 10.

B. Technical (Slide 16-31)

1. If the proposed action is investigated and found to not be technically feasible, it is probably not a good option.  Additionally, it is important to investigate, when looking into the technical feasibility of each option, whether or not it will help to reduce losses in the long term, and whether or not it has any secondary effects that could nullify its benefits.

2. By addressing the following questions, the Hazards Risk Management team can determine the suitability of their proposed actions with regards to the actual degree of help they will ultimately provide:

a. How effective is the action in avoiding or reducing future losses?  The FEMA How-To Guide provides the following clarification.  

i. “If the proposed action involves upgrading culverts and storm drains to handle a 10-year storm event, and the objective is to reduce the potential impacts of a catastrophic flood, the proposed mitigation cannot be considered effective.

ii. “Conversely, if the objective were to reduce the adverse impacts of frequent flooding events, the same action would certainly meet technical feasibility criterion.”

b. Will it create more problems than it fixes?

c. Does it solve the problem or only a symptom?

3. The Hazards Risk Management team can work with the town engineer, public works staff, and building department staff, to collect this information.

4. The FEMA How-To Guide adds, “The U.S. State and Local Gateway is an invaluable resource for understanding a range of community governmental capabilities.  The web site was developed to give state, local, and tribal government officials and employees access to a variety of federal, state, local, tribal, and organizational information and links.  This site includes links to funding, best practices, tools, issues, partners, and other information by topic.”

1. The site can be accessed at http://firstgov.gov/government/state_local.shtml.

2. The level of detail included in this site is beyond the scope of this session, but could be assigned to a student or group of students for independent research, review and reporting to the entire class 

C. Administrative (Slide 16-33)

1. This measure investigates the community’s capabilities for carrying out the projects that would be required to implement each of the mitigation options.  Specifically, the Hazards Risk Management team will look at each option’s requirements in terms of:

a. Staffing

b. Funding

c. Maintenance

2. Some options the community will be able to implement on their own, with their own resources, while other will require (often significant) outside assistance.  The questions that the Hazards Risk Management team will have to ask include:

a. Does the jurisdiction have the capability (staff, technical experts, and/or funding) to implement the action, and can it be readily obtained.

b. Can the community provide the necessary maintenance work required to maintain the method of mitigation?

c. Can the implementation project be accomplished in a timely manner?

3. The FEMA How-To Guide adds the following insight into this criterion:

a.  “Spending is a fundamental power of local government.  Spending decisions made at all levels of government can include consideration of hazard mitigation goals and objectives.  

b. “Annual budgets and capital improvement plans offer an opportunity to include the costs of mitigation activities as part of routine state, community, or tribal outlays, rather than considering mitigation projects as separate special initiatives.  

c. “Just as communities have the power to spend, they also have the power to withhold spending for the public good.”

d. The guide than asks rhetorically,  “Does your State or community have the authority to withhold spending in hazard areas?  For example, the Florida ‘Rule 9J5’ discourages the extension of public infrastructure into coastal high-hazard zones by local communities.”

D. Political (Slide 16-33)

1. Like most government actions at all levels of government that entail the spending of public funds, mitigation actions are political.  The political nature of each option will likewise be an influential factor in the choices that are made when options are being chosen for implementation.

2. The Hazards Risk Management team will need to be aware of, or will need to investigate, the way that the current local and state leadership feels about issues related to such agenda items as the environment, economic development, safety, and emergency management.  Actions that go against the current administration’s political ideology in any of these areas are logically likely to receive less support than those that are in line with such beliefs.  It is not uncommon for proposed mitigation actions to fail because they lack this much-needed political support.

3. The Hazards Risk Management team must seek insight into the level of political support they can expect to receive for each option to better assess the likelihood of that option being funded if it is ultimately chosen.  To do so, they can seek information that addresses the following questions:

a. Is there political support to implement and maintain this action?

b. Have political leaders participated in the planning process so far?

c. Is there a local champion willing to help see the action to completion?

d. Who are the stakeholders in this proposed action?

e. Is there enough public support to ensure the success of the action?

f. Have all of the stakeholders been offered an opportunity to participate in the planning process?

g. How can the mitigation objectives be accomplished at the lowest “cost” to the public?

4. The FEMA How-To Guide adds the following insight into this criterion:

a. “Current elected officials often have very different priorities than their predecessors, and every elected official is likely to have his or her own agenda driving these priorities.

b. “However, elected officials are voted into their position to represent their constituents, and if your team has done a good job of getting the public to buy into and support your plan, elected officials are more likely to lend their support.

c. “This may be particularly important if your plan proposes to use a significant amount of tax revenue or other public funds to finance mitigation projects.”

d. The FEMA guide adds, “State and local level government politics can sometimes be difficult to fully understand.”

5. The Hazards Risk Management team can work with the board of supervisors, the mayor, the city council, the city administrator, or the city manager to collect information about political support.

E. Legal (Slide 16-34)

1. Many mitigation actions will require actions to be taken that require legal authority in order to be lawfully conducted.  The Hazards Risk Management team must determine whether the jurisdiction in which they are working has the legal authority at the State, tribal, or local level to implement the proposed mitigation actions, or whether the jurisdiction must pass new laws or regulations.  Oftentimes, this legal authority must be established long before the mitigation action is taken because of the exhaustive process that making or changing laws can present.

2. In general, government entities at each structural level each operate under their own specific source of delegated authority.  Most local governments operate under “enabling legislation” that gives them the power to engage in certain activities.

3. The Hazards Risk Management team will need to first identify the unit of government that will ultimately undertake the actions necessary to implement the mitigation action, and include an analysis of the interrelationships between local, regional, State, and Federal governments.  Much of this information can be obtained by asking:

a. Does the State, tribe, or community have the authority to implement the proposed action?

b. Is there a technical, scientific, or legal basis for the mitigation action (i.e., does the mitigation action “fit” the hazard setting?)

c. Are the proper laws, ordinances, and resolutions in place to implement the action?

d. Are there any potential legal consequences?

e. Will the community be liable for the actions or support of actions, or lack of action?

f. Is the action likely to be challenged by stakeholders who may be negatively affected?

4. The primary contact or source of information is the community’s legal counsel.

5. The FEMA How-To Guide adds the following insight into this criterion:

a. “An excellent resource to assist in quickly determining your state’s legal authorities with respect to planning to reduce natural hazard losses is available in an online report titled “A Survey of State Land-Use and Natural Hazards Planning Laws.”  This report can be found at http://ofb.ibhs.org/page?execution=e2s1&pageId=state_land_use
 
b. This website also provides information on State-level technical assistance that is available through statutory requirements.”

F. Economic (Slide 16-35)

1.	Like all government projects, mitigation options must prove to be cost-effective to the community before they are considered viable for implementation.

2.	A mitigation measure must be affordable in order for it to be considered.  Being affordable can mean many things, including being fundable without restructuring local budgets, fundable but with some budget restructuring required, fundable but requiring a special tax to be imposed, fundable but requiring external loans, and so on.

3.	Those mitigation measures that are cost-effective, especially those that can be financed within a current budget cycle, are much more attractive to government officials who are making funding decisions than those which will require general obligation bonds or other forms of debt that will ultimately draw upon future community funds.

4.	Those communities that have very little money to support mitigation actions (a common condition) are likely to be more willing to support a mitigation option if it can be funded, in part or in whole, by some alternative (outside) source or sources.  This is often the case in the recovery period of disasters when mitigation funds are available under federal and state relief funding regulations. 

5.	The Hazards Risk Management team should ask the following questions when considering the economic aspects of mitigation options:

a.	Are there currently sources of funds that can be used to implement the action?

b. What benefits will the action provide?

c. Does the cost seem reasonable for the size of the problem and likely benefits?

d. What burden will be placed on the tax base or local economy to implement this action?

e. Does the action contribute to other community economic goals, such as capital improvements or economic development?

f. What proposed actions should be considered but be ‘tabled’ for implementation until outside sources of funding are available?
 
8.	The primary contacts or sources of information include community managers, economic development staff, and the assessor’s office.

9.	Ask the Students, “Why would the community not want to select a mitigation option that carried a cost expected to exceed the estimated financial cost of damages that would likely occur during the life of the mitigation measure?”  This option is not cost effective – the community is essentially losing money by investing in the option.  They would be better off selecting an option that may not offer the same level of protection, but comes at a cost that satisfies a cost-benefit analysis.

G.	Environmental (Slide 16-36)

1.	Many mitigation measures affect the natural environment, either positively or negatively (and occasionally both positively and negatively to some degree). Consideration of these effects must be made by the Hazards Risk Management team, as there are State and Federal regulations (like the National Environmental Policy Act (NEPA)) that could make a mitigation option incapable of being implemented.  These considerations are especially important when federal funds are being used to fund a mitigation measure, as there are often more strict environmental requirements attached to such aid.

2.	Of course, there are often benefits to the environment that arise from the implementation of a mitigation measure that must be considered in the choosing of options.  Floodplain buyout programs, for instance, which include acquisition and relocation of structures out of identified floodplains, help to restore the natural function of the floodplain.  Vegetation management, which is often performed to control the wildfire hazard risk to humans and property, also provide the same protection to the environment. 

3.	Questions that the Hazards Risk Management team should ask themselves when considering the environmental factors associated with particular mitigation options include:

a.	How will this action affect the environment (including land, water, and air resources, and endangered species)? 

b.	Will this action comply with local, State, and Federal environmental laws and regulations?

c.	Is the action consistent with the community’s environmental values and goals?

4.	The primary contacts or sources of information include the local health department, conservation commissions, environmental or water resources agency, building officials, environmental groups, fish and game commissions, etc.

VI.	A worksheet created by FEMA to assist Hazards Risk Management teams in evaluating risk mitigation options according to the STAPLEE criteria is provided as Handout 16-7.  

VII.	Ask the Students to name mitigation measures (as they studied in the previous session), and analyze them according to the STAPLEE criteria, as they would apply to the university campus or to their hometown.  The instructor may wish to ask the students to use Handout 29-1 as a guide in this discussion/exercise. 




Supplemental Considerations:

The following example provides an illustration of an alternative method for evaluating risk mitigation options.  This example was taken from the State of Oregon Emergency Management Plan, Appendix 7: “Criteria for Evaluating Hazard Mitigation Projects”.

“Projects proposed, including those proposed under Section 404 of the Stafford Act, are evaluated on the basis of the following criteria:
· Be consistent with, support, and help implement the goals and objectives of hazard mitigation plans in place for the geographic area in question, especially those hazard mitigation plans developed under Section 409 of the Stafford Act;
· Have significant potential to reduce damages to public and/or private property to reduce the cost of recovering from future disasters; 
· Be the most practical, cost-effective, and environmentally sound alternative after a consideration of a range of options; 
· Address a repetitive problem, or one that has the potential to have a major impact on an area, reducing the potential for loss of life, loss of essential services or personal property, damage to critical facilities, economic loss, hardship, or suffering; 
· Solve a problem independently, or constitute a portion of a solution where there is a likelihood that the project as a whole will be completed; 
· Conform with 44 CFR Part 9, Floodplain Management and Protection of Wetlands, and not contribute to or encourage development in wetlands or in floodplains; 
· Conform with 44 CFR Part 10, Environmental Considerations;
· Be based on a hazard vulnerability analysis of the geographic area in question;
· Meet applicable permit requirements;
· Not encourage development in hazardous areas;
· Contribute to a permanent or long-term solution to the problem, and have manageable maintenance and modification costs; 
· Whenever possible, be designed to accomplish multiple objectives, including damage reduction, environmental enhancement, and economic development or recovery; and 
· Whenever possible, utilize existing agencies or programs to implement the project.

(Source: State of Oregon. 2000. Criteria for Evaluating Proposed Hazard Mitigation Projects. Emergency Management Plan. Natural Hazards Mitigation Plan.)



Objective 16.6:  Discuss the Factors Involved in Assessing Risk Mitigation Options.
Requirements:

Provide an overview of the factors involved in assessing risk mitigation options based on impact in risk reduction, probability of implementation, and funding and leveraging resources. Facilitate a student interaction concerning these factors.

Remarks: 

I. By this point in the planning process, a group of risk mitigation options have been generated and assessment criteria have been utilized to measure the impact of these risk mitigation options to various sectors within the community such as: (Slide 16-37)

A.	Housing 

B.	Business sector

C.	Infrastructure

D.	Community capital building and maintenance plans

E.	Economy

F.	Environment
 
II. Funding and jurisdictional considerations and public awareness and education issues have also been identified and documented.

III. This collected data and information mentioned above will serve as the basis of the assessment of the identified risk mitigation options according to which the Hazards Risk Management team will select and prioritize these options to maximize their utility and function for the community (See Objective 16.7).

IV. Several critical factors must be considered in assessing each of the identified risk mitigation actions including: (Slide 16-37)

A.	Impact of each risk mitigation option in reducing the identified risks and vulnerabilities in the community

B.	Probability that each action will be implemented

C.	Funding and leveraging of resources necessary to implement each options

V. Impact of risk mitigation options on community risk reduction - The most critical factor in assessing a risk mitigation option is to determine its impact on reducing the identified risk or vulnerability in the community.

A.	As noted in Objective 16.1: Potential Risk Mitigation Options, mitigation actions can be grouped into six broad categories.  Ask the students to recall the six broad categories and examples of action in each category as detailed in Objective 16.1 (Slide 16-38).  The six categories are repeated from Objective 16.1.

1.	Prevention – Government administrative or regulatory actions or processes that influence the way land and buildings are developed and built.  These actions also include public activities to reduce hazard losses.  Examples include:

2.	Property Protection – Actions that involve the modification of existing buildings or structures to protect them from a hazard, or removal from the hazard area.  Examples include:

3.	Public Education and Awareness – Actions to inform and educate citizens, elected officials, and property owners about the hazards and potential ways to mitigate them.  Such actions include:

4.	Natural Resource Protection – Actions that, in addition to minimizing hazard losses, also preserve or restore the functions of natural systems.  These actions include:

5.	Emergency Services – Actions that protect people and property during and immediately after a disaster or hazard event.  Services include:

6.	Structural Projects – Actions that involve the construction of structures to reduce the impact of a hazard.  Such structures include:

B.	Several factors must be considered when assessing the risk reduction to be accomplished through individual mitigation options or groups of mitigation options in each of the six categories listed above.  These factors include: (Slide 16-40)

1.	Reduced number of deaths and injuries

2.	Reduced property damage

3.	Reduced economic loss

C.	Reduced number of deaths and injuries from future events: (Slide 16-41)

1.	Prevention - Land use and zoning laws that restrict people from living in high-risk areas are an effective ways to reduce deaths from future events.

2.	Property Protection – Acquisition and relocation of structures in high-risk areas, especially flood prone areas, is an effective way to reduce death and injury.  Enforcing seismic building codes and retrofitting exiting properties can result in reduced casualties in earthquakes.  Shatter resistant glass provides protection against bomb blasts and wind driven objects.

3.	Public education and awareness – Programs that educate the public to the dangers of natural, technological and manmade disasters can effectively reduce deaths and injuries by alerting people to stay away for high risk areas, engaging in high risk behavior such as driving in a hurricane and to identify those actions that individuals can take to protect their home and family.

4.	Natural Resource Protection – Natural habitats provide protection from storm surge, floodwaters, landslides, mudslides and fire.  Maintaining and enriching the natural environment can effectively reduce casualties from any number of natural hazards.

5.	Emergency services – Search and rescue, swift water rescue and evacuation orders all effectively reduce the number of casualties from a hazard event.

6.	Structural projects - Structural options have provided effective flood protection but in some cases have provided false security to communities built behind them when levees and dikes have been breached or overtopped by floodwaters, as they were the 1993 Midwest Floods.  Tornado Safe Rooms have proven their effectiveness in saving lives and injuries even when the structure in which the Safe Room is located is completely destroyed.

D.	Reduced property damage: (Slide 16-42)

1.	Prevention – Restricting development in high-risk areas has been a very effective risk mitigation option, as illustrated by the success of the National Flood Insurance Program (NFIP).  The NFIP requires member communities to pass and enforce a community ordinance that restricts development in flood risks areas as identified by flood maps prepared by the NFIP.  These ordinances passed in over 20,000 NFIP member communities nationwide have resulted in billions of dollars in reduced property losses from floods since the program’s inception in 1968.

2.	Property protection - Removing structures located in high-risk areas is very effective in reducing property losses.  This has proven to be especially effective in FEMA’s efforts with local communities to buyout over 25,000 properties in high flood risk areas in the past 10 years resulting in savings of millions of dollars in flood relief funds, reduced disaster costs for communities and reduced property damage for individual homeowners.

3.	Public Education and Awareness – Informing individuals and businesses of the actions they can take to mitigate damage to their homes and facilities is an effective means for reducing property damage from hazard events.  Effective communications campaigns identify the risks that individuals and business face, actions that can be taken to reduce the impacts of these hazards and identify public and private resources to help them implement these actions.

4.	Natural Resource Protection –Healthy wetlands soak up flood water reducing the amount of flood water that reaches a community, marshlands slow the progress of a hurricane reducing its destructive force before reaches a community, healthy forests reduce the likelihood of land and mud slides from destroying homes located in hillsides and tree lines provide wind buffers to homes located in open areas.  All resulting in reduced property losses from hazard events.

5.	Emergency Services – The principal focus of emergency services is on protecting the lives of the citizens.  However, actions by emergency services to protect and mitigate impacts on critical infrastructure in the community plays an increasing role in reducing property losses.  A good example is actions by emergency services to protect fire and rescue equipment to ensure it is available for service after an event occurs.

6.	Structural Projects – Dams, levees, dikes and seawalls are designed to protect life and property.  Significant investments in this country have been made in structural solutions especially in the area of flood control.  For too long structural solutions were viewed as the only solution to flood problems.  Now more and more communities are considering alternatives to structural projects or are considering smaller structural projects as one component of a multi-component approach to flood issues.  The Napa (CA) Flood Control Project includes property buyouts, wetlands restoration, development restrictions and a diversion canal as part of its multi-component approach to dealing with its flood problem.

E.	Reduced economic loss (Slide 16-43)

1.	Examples of economic loss include loss of market share by local employers, loss of customers such as experienced by the airline industry in the aftermath of the Sept 11 terrorist attacks and loss of small businesses that occur in the aftermath of most major disaster events when somewhere between 35-60% of small businesses impacted by the disaster fail to survive.

2.	Economic loss is difficult to measure and has not been traditionally considered in the overall calculation of disaster impacts.

3.	The economic impacts of the Sept 11 terrorist attacks were felt around the country and the world.  Numerous people lost their jobs and businesses, small and large, suffered losses that were located hundreds and thousands of miles from New York City and Washington, DC.

4.	Many of the traditional risk mitigation measures do not address economic loss.  New methods must be developed to reduce the economic impacts of future natural, technological and terrorist disasters.  Actions that may be considered for reducing future economic losses include:

a.	Diversifying a community’s economy so that if one segment is severely impacted by a hazard event the remaining segments of the economy can support the community.  For example, communities where tourism is the sole economic driver in the local economy suffered significant economic loss in the aftermath of September 11 terrorist attacks.

b.	Assist small business to adapt to new business and economic realities in the aftermath of a hazard event.  Research scientists at the University of Wisconsin Green Bay have found that those small businesses that identify new business avenues after a hazard event and adapt appropriately can survive and reduce economic losses in the community.

c.	Institute entrepreneurial education curriculum in secondary school programs to begin the process of educating and training individuals to become entrepreneurs and better prepared to survive the economic impacts of hazard events.

VI. Probability that each action will be implemented

A.	Determining the probability that an individual mitigation action or a group of mitigation actions will be implemented is critical to their inclusion a community’s risk management strategy.

B.	There are numerous factors that impact the probability that an individual mitigation action or a group of mitigation actions will be implemented including: (Slide 16-44)

1.	Political support: without appropriate political support it is difficult to implement mitigation actions.  Strong political support developed over the course of the planning process increases the probability of implementation.  Weak political support, often as a result of limited or no understanding of the risk management strategy, decreases the probability of implementation.

2.	Public support: Support form the public is critical especially if that support is needed to pass funding bills and regulatory restrictions to support the implementation of mitigation actions.  Again, public support can be sought and gained by including the public in the planning process and in support of the implementation phase.  The Napa (CA) Flood Mitigation Project conducted a sophisticated public awareness campaign to gain support for the plan and for raising the local sales tax to fund the project.

3.	Support from the business sector: Many community leaders are also business people and their support for a community risk management strategy is critical for to the probability of implementation.  The business community plays a large role in any community in generating funding and public support for risk management actions.

4.	Support from non-profit and interest groups: There are a variety of groups active in any community including environmental groups, voluntary organizations, neighborhood and church organizations and labor unions.  Their support helps generate support among members and their families.  Their opposition can generate legal actions that could delay or foreclose the implementation of mitigation actions.

5.	Cost: The cost of a mitigation action can impact the probability of implementation.  Again, the best way to mitigate cost issues is to educate political leaders, the public, the business sector and non-profit and community groups of the expected benefits of the action and the reduction in casualties and property losses these actions will produce when the next disaster strikes.

6.	Long-term vs, short-term benefits: Political leaders and business executives sensitive to the need to produce immediate results either in the term of office or the next business quarter.  This reality may cause these community leaders to support short-term actions that will produce results more quickly and in accordance with their time schedules.

C.	Ultimately the best way to determine the probability of the implementation of an individual mitigation action or a group of mitigation actions is to measure the degree of support they have from the community.

VII. Funding and leveraging of resources necessary to implement each options

A.	Cost is a critical element in assessing the probability of implementation of a mitigation action or group of mitigation actions.  Funding for implementation of these actions is an equally critical element.  The availability of public funding and the ability to leverage other public and private sector resources will often determine if these actions will be implemented.

B.	Several factors should be considered in assessing funding requirements and the possibility of leveraging resources for mitigation actions including: (Slide 16-45)

1.	Local funding source:  A local funding source can come in many forms but are very important in attracting state and federal funds and private contributions.  Examples of private funding include the City of Tulsa passing a storm water management fee from local residents to purchase properties in the floodplain and build retention ponds, Napa passing a ½ cent sales tax increase to implement their 20 year flood mitigation plan and Berkeley (CA) passing over $230 million in bond issues to fund seismic mitigation actions.

2.	State funding sources: There are a wide variety of state funding sources that can be used to fund the implementation of mitigation actions.  These sources include Hazard Mitigation Grant Funding and Pre-Disaster Mitigation Funding that the state receives from the Federal government, Community Development Block Grant (CDBG) funds received from the federal government, funds for natural resource conservation, state transportation funds, ands other appropriated or grant funds.

3.	Federal funding sources: Most federal funding flows through the state government to local communities.  This is the case with all FEMA programs and the programs of the new Department of Homeland Security.  However, communities can solicit and receive funding from other federal agencies including the US Army Corps of Engineers, the Department of Housing and Urban Development (HUD), the Small Business Administration (SBA) and others.

4.	Private funding sources: Businesses and foundations are another source of funding.  Corporate sources can provide both funds and in-kind contributions.  Foundations may support actions that are in line with their goals such as groups that support environmental management may provide funds for mitigation actions that protect and enhance a community’s natural environment.

6. Leveraging resources: Using funds from a government sources (local, state or federal) and private sources can be used to leverage resources from other public and private sources.  The Seattle Project Impact program leveraged $1 million in FEMA seed money with $5 million from other government sources and the private sector. 

7. Ask the students to identify what funding source they believe a community will first consider and why?


____________________________________________________________________________

Objective 16.7: Discuss One Example of a Method for Selecting and Prioritizing Risk Mitigation Options

Requirements:

Facilitate a discussion about the process for selecting and prioritizing risk mitigation options. 

Remarks:

I. Consensus Building 

A.	An effective way for selecting and prioritizing risk mitigation options involves building consensus among stakeholders involved in the development of the risk management strategy.  The process detailed previously throughout the course of the Hazards Risk Management process should be utilized to ensure that all stakeholders involved are included when building consensus on the set of mitigation options to be included in the strategy.

B.	The basic elements of the planning process involved in building an effective risk management strategy include: (Slide 16-46)

1.	Establishment of a planning team comprised of appropriate stakeholders from public and private sector organizations, the public, community and non-profit groups, and other relevant parties.

2.	Identification of community risks.

3.	Identification of risk mitigation options capable of mitigating the identified risks.

4.	Involvement of the public in the planning process through public meetings and public awareness and education activities.

5.	Ongoing monitoring and review of the planning process.

II. Prioritizing selected risk mitigation options

A.	FEMA’s State and Local Mitigation Planning How-To Guide “Developing the Mitigation Plan” suggests that, as you begin the process of prioritizing the selected risk mitigation options, you:

1.	“May want to review your goals and objectives to see if you decided from the onset to address a particular hazard first (e.g. flooding or earthquake) if the risk assessment and loss estimate found that these occurred more frequently and caused major losses.

2.	“You should also review and take into account the results of your efforts earlier … in which you evaluated the alternative mitigation actions appropriate to your particular hazards.

3.	“You now know, given state and local capabilities, what it would take to implement the alternative actions you ultimately select.” (FEMA 2003)

B.	The FEMA guide identifies four factors that should be considered when prioritizing risk mitigation options: (Slide 16-47)

1.	Ease of implementation: consider picking those options to do first that are the easiest to implement and more likely to get attention from the media and the public.

2.	Multi-objective actions: consider actions that address the stated mitigation goal but also result in additional benefits.  For example, acquiring and removing structures from high risk flood areas results in reducing repetitive losses and result in the creation of open space and recreational areas.

3.	Time: consider implementing short-term actions first that can show immediate progress.

4.	Post-disaster mitigation: consider scheduling actions to be implemented in the post-disaster period when there is a good opportunity to secure federal funding and to implement mitigation actions such as property acquisition and relocation in areas impacted by the disaster event. (FEMA 2003)

C.	The FEMA guide suggests two common methods to rank actions: (Slide 16-48)

1.	Multi-voting: all actions under consideration are listed and “each member is then given half the total number of potential actions to use as individual votes.”  (FEMA 2003)

2.	Ask the students to vote for two of four alternative actions that address the identified risks in their university community.  The instructor provides the four alternatives and each student registers two votes.  Review the results of the voting.

3.	Numerical ranking: all actions under consideration are listed and each voting member of the planning team ranks each alternative with 1 being the top ranking.  Total the rankings given for each alternative and divide that total by the number of votes to establish the average ranking.  The alternative with the lowest average ranking becomes the number 1 priority.

4.	Ask the Students to use the numerical ranking method to rank each of the same four alternatives used in the multi-voting exercise.  Compare the priorities established by both methods.

5.	Ask the Students what the results of the two methods of ranking mean.  Do these results necessarily reflect the consensus of the university management and the overall university community?


Supplemental Considerations:

The International Flood Mitigation Initiative (IFMI) in the Red River watershed in the upper Midwest employed an effective consensus process in developing a series of mitigation actions designed to reduce future flooding events in the watershed.  Presented below is a description of the consensus process and its results.  (This information, also discussed in Session 11, is repeated to emphasize the power of the consensus process.)

THE CONSENSUS PROCESS

	The IFMI consensus process itself consisted of several significant parts: 

· A shared travel experience by a representative group of leaders; 
· The convening of the IFMI leaders; 
· Organization of community meetings to identify citizen ideas and priorities; 
· Technical study of flood mitigation issues; 
· Identification of flood damage mitigating initiatives; 
· Organization of community meetings to review and assess the IFMI initiatives; and 
· Implementation of IFMI initiatives.

The Netherlands Delegation

	Shared travel and study experience unites people across geographic, constituency and ideological barriers.  These bonds create the trust and mutual understanding needed for a consensus process.  The shared travel provides the informal context for clarifying different viewpoints and identifying shared interests.  Working together, shared interests can be translated into practical projects to meet mutual goals.

		Following the trip to the Netherlands, in April 1998, Consensus Council staff facilitated a meeting at which members of the delegation to the Netherlands shared what they learned with other leaders interested in the Red River basin.  This exchange led to discussions of how to accomplish what the Dutch have achieved in basin-wide flood mitigation and water management with their European neighbors.

	At that meeting, significant progress was made toward defining a credible and acceptable mechanism for international basin-wide planning and consensus building—a fundamental issue that has bedeviled past and present watershed initiatives across political boundaries.  Participants expressed interest in meeting together again to further that effort.

1. IFMI Meetings

	Participants in IFMI included representatives of the states of Minnesota and North Dakota, the province of Manitoba, the two federal governments, the nonprofit sector, tribal communities, and the private sector. 

	The participants developed basic agreements.  IFMI participants drew general conclusions that provided a foundation for their initiatives.  These conclusions included the following:

· The Red River is a resource as well as a challenge.
· The Red River knows no jurisdictional borders.  
· The risks and benefits of the Red River are shared by Manitoba, North Dakota, Minnesota and South Dakota.  
· Red River floods will occur again.  
· Flood damage mitigation efforts must be cooperative among all constituencies.  
· Flood damage mitigation and environmental enhancement are linked with economic development and community well being.  
· Concerned people from all constituencies can develop cooperative efforts and solutions to Red River flood damage.

Facilitation Services

	The benefits of third-party facilitation by the Consensus Council were widely recognized.  The Council’s neutrality and the fairness of the process permitted participants to represent their initial contrasting viewpoints and find their common ground.  Facilitators took responsibility for the process so the participants could focus their efforts on the substantive issues.  Neutral facilitation also provides credible written documentation of the emerging agreements throughout the process. 

	The IFMI participants began by developing a vision, mission and goals.  They had the benefit of suggestions from hundreds of citizens throughout the Red River basin.

	IFMI Vision for the Basin.  The participants agreed on an IFMI vision for the Red River basin: By the Year 2010, the community of the Red River Basin has addressed flooding through mitigation that achieves significant flood damage reduction goals while enhancing economic, social and ecological opportunities.

	IFMI Mission.  They identified an IFMI Mission: To promote and develop achievable and action-oriented flood mitigation goals and implementation strategies by engaging citizens, their communities and governments.

	IFMI Goals for the Basin.  The goals of the IFMI process were identified: 

Goal No. 1:  Developing Basin Wide Cooperation, Coordination and Citizen Participation

Goal No. 2:  Forging Public-Private and Community Partnerships

Goal No. 3:  Protecting People and Property

Goal No. 4:  Enhancing Environment, Economy and Community

Goal No. 5:  Coordinated Oversight and Funding

	Within this framework set by the participants, IFMI developed significant initiatives and the participants have taken practical steps and developed resources and partnerships to help build a coordinated and cooperative basin region of flood resistant and resilient farms and communities.  

Community Meetings

	Community meetings are essential to the consensus process on issues of important public policy.  Community meetings guided the direction of the assembled leaders, provide new ideas and helped establish the IFMI priorities.  Community meetings within the basin were held early in the process to identify citizen values and priorities and near the end of the process to assess and improve the IFMI proposals and initiatives.

	There was strong support for particular values and priorities.  The themes of citizen comments emphasized:

· Determination of the need for a basin-wide governance process with strong bottom-up participation;
· Development of coordinated and cooperative mechanisms to share flood forecast information; 
· Emphasis on public information through media and schools; 
· Turning the Red River from a threat into an economic, social and environmental asset and resource; 
· Upstream water storage and retention structures;
· Linked to local flood mitigation planning; and 
· The need to compensate farmers for flood damage mitigation practices on agricultural lands.

	These community meetings contributed new ideas to the IFMI consensus process.  Two themes were new to the IFMI discussion: a multi-use greenway from Lake Traverse to Lake Winnipeg and the need for a single governance mechanism in the basin to develop and implement flood damage mitigation programs and activities across political boundaries.  

IFMI MEETINGS

	IFMI participants have met 14 times since December of 1998 in cities throughout the Red River Basin. IFMI stakeholders shared leadership.  Each meeting was chaired by rotating co-chair participants.  In that way, all state and provincial participants had an opportunity to co-chair a meeting at some time during the process. Between meetings, decisions regarding agendas and process were taken by a rotating Interim Committee, in which all participated by turns.

	Flexibility was important.  Initially, meetings took place in one full day.  After the fifth meeting, participants agreed that, in order to be able to make more progress, they would begin their meetings the evening before and continue them through the next day. 

	The agenda format proposed by the Interim Committees was stable during the meetings.  Although the pattern varied, meetings generally began on Tuesday evening with a review of progress and general discussions preparing participants for the second day.  Education sessions on specific topics began on Wednesday morning and were followed by discussions and often by breakout groups that each considered aspects of the education sessions and developed recommendations while ideas were still fresh.  Each meeting concluded with comments from Co-Commentators, who were designated to monitor the quality of the discussion process and report their observations to the group to assist future meeting planning. 

IFMI AGREEMENTS

	As reflected in the vision, mission and goals developed by IFMI, the following summarizes areas of agreement:

· Basin Community:  We recognize that the Red River Basin is a community across state, provincial and international borders.
· Flood Resistant and Resilient Communities:  We have learned that mitigation requires changing structures, landscape and uses in the flood plain and watershed to prevent and minimize damages from floods to people and property.
· Standards:  We need high goals and standards to assure resilient communities.
· Cooperative and Coordinated Oversight:  We agree on the need for a cooperative mechanism to ensure that mitigation activities are coordinated across local, state, provincial and international boundaries.
· Partnerships:  We must develop new partnerships between public, private and non-profit sectors.
· Practical Steps:  We are taking significant, practical steps and creating initiatives.
· Public Education: Public information and understanding of flood mitigation can be improved through media and schools. 
· New Knowledge:  We need research, innovation, and technical advice to support our initiatives for flood damage mitigation.
· Good Model:  We regard IFMI as an excellent model for developing a Basin community of flood resistant and resilient farms and communities.
· Talking with Citizens:  Citizens talking with citizens about what we can do for flood mitigation creates the atmosphere for constructive steps by public leaders.
· Funding, Resources, Frameworks:  We are developing funding, resources and institutional frameworks to ensure implementation of IFMI recommendations.

IFMI INITIATIVES

	IFMI initiatives are grouped into three categories:

· Basin-wide Flood Mitigation Governance;
· Public Education and Research on Flood Damage Mitigation; and 
· Basin-wide Flood Resilience.  

CONCLUSION

The International Flood Mitigation Initiative for the Red River (IFMI) is a practical, transboundary, citizen-driven consensus process for watershed flood damage reduction, community resiliency, and economic and environmental sustainability.  IFMI is a successful model for use by FEMA in addressing disaster mitigation efforts in the United States.  IFMI demonstrates how local initiative can address important transboundary watershed issues for disaster damage mitigation.  This experience is available and may be of use in other international watersheds.

(Source: Haddow 2000)
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