Session No. 17


Course Title: Comparative Emergency Management

Session 17: Assessing and Selecting Mitigation Options

Time: 2 hrs


Objectives:

17.1 Provide an Overview of the Factors Involved in Selecting Risk Mitigation Options


17.2 Describe the STAPLEE Method of Assessing Risk Mitigation Options


17.3 Describe an Alternative Method of Assessing Mitigation Options Developed Outside the United States


17.4 Explain Why Mitigation Measures Must Be Incorporated into Development and Recovery Projects

Scope:

In this session, the instructor will discuss with students the methods available to assess and select from the range of mitigation options those that merit greatest consideration.  This session will introduce the factors that influence mitigation decisions, and will discuss the relevance of mitigation as a component of development and humanitarian disaster relief (in terms of fostering overall vulnerability reduction both before and after disaster events have occurred.)  


Readings: 

Student Reading:

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 200-207- (‘Assessing and Selecting Mitigation Options’).


CDMP. 2001. Hazard Mitigation Planning Resource Page. http://www.oas.org/cdmp/mitirscs.htm 

Committee of International Development Institutions on the Environment (CIDIE). N/d. Incorporating Natural Hazard Assessment and Mitigation Into Project Preparation. Organization of American States (OAS). http://www.oas.org/OSDE/publications/Unit/oea77e/ch2.htm   

Smith, Warwick D. 2005. Risk Assessment: Providing an Objective Basis for Risk Management Decisions. 2005 NZSEE Conference. http://db.nzsee.org.nz/2005/Paper25.pdf 

Organization of American States. Post Georges National Mitigation Policy / Plan Development: Process Review. Unit of Sustainable Development and Environment. http://www.oas.org/pgdm/document/mitiplan/lafinal.htm.  

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


Instructor Reading:

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 200-207- (‘Assessing and Selecting Mitigation Options’).


CDMP. 2001. Hazard Mitigation Planning Resource Page. http://www.oas.org/cdmp/mitirscs.htm 

Committee of International Development Institutions on the Environment (CIDIE). N/d. Incorporating Natural Hazard Assessment and Mitigation Into Project Preparation. Organization of American States (OAS). http://www.oas.org/OSDE/publications/Unit/oea77e/ch2.htm   

Smith, Warwick D. 2005. Risk Assessment: Providing an Objective Basis for Risk Management Decisions. 2005 NZSEE Conference. http://db.nzsee.org.nz/2005/Paper25.pdf 

Organization of American States. Post Georges National Mitigation Policy / Plan Development: Process Review. Unit of Sustainable Development and Environment. http://www.oas.org/pgdm/document/mitiplan/lafinal.htm.  

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



General Requirements:

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

It is recommended that the modified experiential learning cycle be completed for objectives 17.1 – 17.4 at the end of the session.


General Supplemental Considerations:

N/a


Objective 17.1: Provide an Overview of the Factors Involved in Selecting Risk Mitigation Options
Requirements:

Provide students with a lecture on the reasoning behind the decision to take mitigation actions, and why one option is selected above another.  Discuss with students the various tools that are available to emergency management professionals to help them make these decisions.  Facilitate classroom discussions to explore student experience and knowledge and to expand upon this lesson material.  

Remarks:

I. Sessions 14 through 16 described the various structural and nonstructural mitigation measures, and risk transfer options, that are available to emergency managers faced with a hazard risk that requires treatment.


A. Each of these mitigation methods was developed to lower either or both of the risk factors likelihood and consequence.


B. These methods represent the cache of tools available to emergency managers that allow them to fulfill the mission central to their profession – namely reducing hazard risk. 


C. However, emergency managers are responsible for maintaining the awareness and an understanding of the ways in which and degrees to which each mitigation measure bears associated costs, sought after benefits, and expected and unexpected secondary consequences (see slide 17-3).
 

D. It is this knowledge that ultimately allows emergency managers to take the most responsible actions when assembling the most appropriate combination of risk mitigation measures to address their community’s or country’s unique risk profile.


II. The selection of risk mitigation options can happen only after other processes have concluded.  


A. Upon completing a comprehensive hazards risk analysis and assessment, as described in Sessions 8 and 9, and risk mitigation options have been generated for each hazard on the prioritized list of hazard risks that results, emergency managers begin assessing their options for risk reduction. 


B. For each identified and assessed hazard, emergency managers consider each mitigation option in light of the costs and benefits to society unique to each. 


III. Several factors must be considered when assessing each identified risk mitigation action in this manner, including (see slide 17-4):


A. What is the expected impact that the risk mitigation option will have on reducing the identified hazard risks and vulnerabilities? 

1. The most critical issue in assessing a risk mitigation option is determining how much it actually reduces the identified risk or vulnerability within the community. 


2. There are several factors to consider in making the risk reduction assessment.  These factors include:


i. The reduction in deaths and injuries to the human population 


ii. The reduction in cost associated with property damage (to individuals, businesses, and government entities) 


iii. The reduction in negative economic (financial) effects on the economy in the affected area and in the country as a whole 


B. What is the probability that the mitigation action will be implemented?


1. Emergency managers must be prudent to select only those risk mitigation options that have a genuine likelihood of being implemented, as a there are limits on the financial and staff resources they have to dedicate to the analysis process. 


2. In light of this, they must consider a number of factors that can have a positive or negative impact on the probability that an individual mitigation action or a group of mitigation actions will be implemented, including:


i. The amount of political support in favor of the mitigation action 


a) Without sufficient political support, it will be difficult or even impossible to implement the mitigation action. Political support is something that can be measured in the initial stages of the decision process, and then fostered and increased as the process goes on. 


b) Weak political support, as a result of limited or even no understanding of the risk management strategy, decreases the probability of implementation.


c) Ask the students, “Why is it so important to measure support for different mitigation options that can be expected of elected and key political figures?”


(a) Oftentimes, elected and key officials need to have the costs and benefits explained to them, as mitigation measures are generally technical in nature and outside the scope of general understanding.


(b) Presenting the facts to these officials can help them to make informed decisions upon which their support or refusal to provide support is based.  


(c) Emergency managers cannot ever underestimate the degree to which government officials are pulled in multiple directions by competing demands.  Without adequate understanding, a mitigation option may look like another drain on budget resources that provides little payoff to constituents.  


ii. The amount of public support that can be garnered in favor of the mitigation measure


a) Support from the public is critical, especially when such support is needed to pass funding bills and regulatory restrictions to enable the implementation of particular mitigation actions. 


b) Mitigation measures are rarely implemented without causing one or more negative impacts that are sustained by the public – most commonly in the form of increased costs.


c) Public support is most easily acquired through public participation throughout the entire disaster management process, including the implementation phase.


d) Ask the Students, “Pick a mitigation measure, and name the negative impacts that are likely to be experienced by the public.  How would you go about convincing the public that they should support implementation of this measure by the government?”  


(a) A good example of a measure that can be used for this exercise is the passage of more strict building codes.  This will cause an increase in construction costs, both for new and renovated structures.  However, it will also ensure that the hazard being addressed by the codes will induce far less damage in the event of an accident.  


(b) Students can think not only about the arguments they would make, but also the methods by which they can communicate that information (such as town hall meetings, public periods of comment, advertisements and PSAs, and more.


iii. The amount of support that can be expected from the business sector


a) Business owners play a key role in their communities, and as such their support for a community risk management strategy will be critical for successful implementation.


b) Businesses may have much to gain, but also have much to lose, from the consequences of a particular mitigation option. 


c) The business community generally plays a large role in any community in generating funding and public support for risk management actions and, likewise, is a good partner in mitigation.


d) Businesses, and their associations, can place great pressure on the elected leaders that make the decisions to fund a mitigation measure.


iv. The amount of support that can be expected from nonprofit and interest groups


a) A variety of groups are active in any community, including environmental groups, voluntary organizations, neighborhood and church organizations, and labor unions, to name a few. 


b) Their participation helps generate support among community members and their families. 


c) Conversely, their opposition can generate great resistance and even legal action that could delay or foreclose the implementation of mitigation actions.


3. Financial cost of the measure (short- and long-term costs)

i. It’s not difficult to imagine how the cost of a mitigation action can impact the probability of its implementation. 


ii. The best way to mitigate cost issues is to educate political leaders, the public, the business sector, and nonprofit and community groups of the expected benefits of the action and the expected reduction in casualties and property losses when the next disaster strikes. 


iii. If a mitigation option has been analyzed accurately and has been chosen because its benefits clearly outweigh its costs, then selling it to these stakeholders is possible. 


iv. Changing risk perceptions to match reality is the primary obstacle.

v. Ask the Students, “If cost wasn’t a factor, how would you mitigate the risk of (choose a hazard) to the community?”  

a) Without concern for cost, many hazards could be mitigated to the point of total risk avoidance.

b) Ask the Students how, in light of this limitation, mitigation options carry an ethical dilemma.

c) Even though we have the ability to save lives, we cannot always take that action because it will detract from so many other needed or desired public programs.

d) Consider with the students what dictates the degree to which we as societies are able to justify increased risk to save money, on both a personal and a societal level.

4. The long-term vs. short-term benefits that the mitigation measure offers


i. Political leaders and business executives are particularly sensitive to the need to produce immediate results, either in terms of term political run of office or in the current and coming business quarter (for example). 


ii. This urgency can influence their support in the direction of short-term actions that will produce fast, identifiable results. 


iii. However, long-term, sustainable options are always the wisest choice.  Convincing people of this fact is not easy when cheaper, shorter-term options exist.


IV. The primary purpose emergency managers dedicate time to selecting from a range of options is to develop a hazard mitigation plan (see slide 17-5).


A. Hazard mitigation plans detail the strategies by which communities plan to reduce their risk from the hazards in their risk profile over time.


B. The mitigation plan is the end result of the risk assessment and analysis process, and selecting risk mitigation options is what allows this plan to exist.


C. The processes by which risk mitigation options are selected all stem from the steps involved in drafting a risk mitigation plan.


D. The mitigation plan itself captures the reasoning behind the evaluation and selection of each mitigation option, and is based on such things as:


1. Capability


2. Costs / benefits


3. Risk reduction that will be achieved


4. Public acceptability


5. Goals of the community


E. These are, of course, just a sample of the drivers behind the mitigation plan, and the mitigation options selected.


V. There are other factors that must be addressed in addition to those mentioned in this objective.  These factors are described in the discussions that follow regarding the different mitigation assessment methods existing in the United States and elsewhere in the world. 


Special Considerations

The mitigation planning process is involved, and stretches far beyond the scope of this session or this course.  Students who are interested in hazard mitigation planning can read more about the process as it is conducted in the United States by reading the course material prepared for the FEMA EMI Higher Education Hazards Risk Management course found at: http://training.fema.gov/emiweb/edu/hram.asp. 


Objective 17.2: Describe the STAPLEE Method of Assessing Risk Mitigation Options
Requirements:

Explain to students one of the many methods of assessing risk mitigation options that are practiced in the United States.  Facilitate classroom discussions to explore student experience and knowledge and to expand upon this lesson material.  

Remarks:

I. There exist many different methodical or standardized processes through which emergency managers can assess the mitigation options that have been generated in response to each risk in the community or country’s hazard risk profile. 


II. In the United States, one method that has existed for some time is the STAPLEE Method, or Framework as it is also often called (see slide 17-6).  


A. The STAPLEE Method was first developed by FEMA 


B. STAPLEE allows emergency managers to apply a consistent analysis to the range of mitigation options they are considering.  


C. The acronym “STAPLEE” refers to the seven criteria according to which these measures are assessed.


D. Each of these terms represents an opportunity or constraint to implementing a particular mitigation option. 


1. Because communities are generally very different in their overall makeup, a single mitigation option analyzed according to the STAPLEE criteria may produce very different outcomes in different places.


2. Each criteria considers a different aspect of the community and requires different methods of information collection and analysis. 


3. There is no definable or identifiable priority or weight 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).


E. The criteria include (adapted from FEMA, 2005b) (see slide 17-7):


1. Social


i. 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. 


ii. Even with public support, a proposed mitigation option might not work, but without public support, that the taken action will almost certainly fail. 


iii. Emergency managers must have a clear understanding of how the mitigation option will affect the population. They must investigate several questions that will guide their interpretation of this criterion, including:


a) Will the proposed action adversely affect any one segment of the population? 


b) Will it give some disproportionate benefit to only one segment?


c) Will the action disrupt established neighborhoods, break up legal, political, or electoral districts, or cause the relocation of lower-income people?


d) Is the proposed action compatible with present and future community values?


e) Will the actions adversely affect cultural values or resources?


2. Technical


i. If the proposed action is investigated and found to not be technically feasible, it is clearly a poor option. 


ii. Additionally, it is important to investigate when looking into the technical feasibility of each option whether it will help to reduce losses in the long term and whether it has any secondary effects that could eventually nullify its benefits.


iii. By addressing the following questions, the emergency manager can determine the suitability of their proposed actions based on the actual degree of help those actions will provide:


a) How effective is the action in avoiding or reducing future losses? It is important that the measures taken are able to achieve the anticipated results, not a fraction thereof.


b) Will it create more problems than it fixes?


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

3. Administrative


i. This factor investigates the community’s capabilities for carrying out the projects that would be required to implement each of the mitigation options. 


ii. Specifically, emergency managers will look at each option’s requirements in terms of:

a) Staffing


b) Funding


c) Maintenance


iii. The community may be able to implement some options on their own, using their own resources, while other options will require (often significant) outside assistance. 


iv. The questions emergency managers must answer 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, without excessive disruption to the community?


4. Political 


i. Mitigation actions tend to be highly political topics, as discussed in the previous objective. 


ii. Like most other government actions, they tend to entail more than just the dedication of public funds.  Mitigation actions commonly require the use of local services, require permits and permissions, involve some alteration to the fabric of the community, may involve some use of public lands, and involve a certain amount of risk for the political leaders who authorize the actions. 


iii. The political nature of each option will likewise be an influential decision-making factor when options are being chosen for implementation.


iv. Emergency managers will need to be aware of or will need to investigate how local, regional, and national political leaders feel about issues related to such agenda items as the environment, economic development, safety, and emergency management. 


v. Logically, actions that go against the current administration’s political ideology in any of these areas are likely to receive less support than those that are in line with its beliefs. 


vi. Political support failures are one of, if not the most common sourcs of failure for mitigation actions. 


vii. Emergency managers can measure political support for their mitigation options by addressing 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, and how do they feel about the changes that will occur as a result of the action?


e) Is there enough public support, toward which political leaders are likely to lean, 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?


5. Legal


i. Many mitigation options will require actions to be taken that need legal authority in order to be lawfully conducted. 


ii. Emergency managers must determine whether they will be able to establish the legal authority at the national, provincial, state, or local levels to implement the proposed mitigation actions. 


iii. It even may be necessary to propose the passage of new laws or regulations to accommodate the needs of the mitigation measure if such legal authority is weak or does not exist. 


iv. However, this legal authority is best established long before the mitigation action is taken because of the exhaustive process of making or changing laws. 


v. Depending upon the country where the mitigation actions are being conducted, government entities at each structural level may operate under their own specific source of delegated authority. 


vi. Local governments may operate under “enabling legislation” that gives them the power to engage in certain activities, or under informal governance systems based on tribal or other forms of law.

vii. Emergency managers will need to identify the unit of government that will ultimately have the authority to grant or deny the permission to undertake the actions necessary to implement the mitigation action. 

viii. They will be well served to understand the interrelationships between the various levels of government in order to better anticipate any political roadblocks or challenges that may arise. 


ix. Much of this information can be obtained by asking:


a) Does the government in question have the authority to grant permissions or permits for the work that is to be conducted?


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 there by any issues of liability for the actions or support of actions, or lack of action, by any of the mitigation stakeholders?


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


6. Economic


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


ii. The mitigation measures must be also be affordable to those who will be funding the project. 


iii. Mitigation projects often require maintenance long after the project is completed, at the expense of the community where it is implemented. 


iv. For this reason, affordability means 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.


v. Mitigation measures that are cost-free to the community or that can be financed within a current budget cycle are much more attractive to government officials who are making funding decisions than options that will require general obligation bonds or other forms of debt that will ultimately draw upon future community funds.


vi. 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, either in part or in whole, by some alternative (outside) source or sources. 


vii. Emergency managers 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 financial burden will be placed on the tax base or local economy to implement or maintain this action?


e) Will the result of the action negatively affect the economy in some secondary manner, such as reducing some form of income generation that was dependent upon the existence of the hazard?


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


7. Environmental


i. Many mitigation measures affect the natural environment, either positively or negatively (and occasionally both positively and negatively to some degree). 


ii. Emergency managers must consider these effects, as their actions could have long-term effects on the community and could negate any positive gains of the mitigation action.


iii. Of course, benefits to the environment often that arise from the implementation of a mitigation measure, which must be considered in the choosing of options. 


iv. 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. 


v. Vegetation management, which is often performed to control the wildfire hazard risk to humans and property, also provides the same protection to the environment.


vi. Questions that Emergency managers should ask 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 environmental laws and regulations?


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


III. Ask the Students, “Is the STAPLEE Method one that could be used by all emergency managers, regardless of community size, or country?”


IV. Ask the Students, “Are there any shortfalls of the STAPLEE Method?”


A. The STAPLEE Method asks a significant number of questions about each mitigation method.  If every method under consideration was given this degree of assessment, it would take far too long for it to be effective.  


B. However, emergency managers can be selective about what measures merit such comprehensive assessment, and limit the assessment for measures that have an impact on a smaller segment of society.


Supplemental Considerations


The Oregon State Police Office of Emergency Management publishes a guide that promotes effective economic analysis as part of natural hazard mitigation efforts.  The following material can be used by the instructor to supplement session instruction (WCPD, 2009):

This document outlines three approaches for conducting economic analyses of natural hazard mitigation projects.  It describes the importance of implementing mitigation activities, different approaches to economic analysis of mitigation strategies, and methods to calculate costs and benefits associated with mitigation strategies. 


Information in this section is derived in part from: The Interagency Hazards Mitigation Team, State Hazard Mitigation Plan, (Oregon State Police – Office of Emergency Management, 2000), and Federal Emergency Management Agency Publication 331, Report on Costs and Benefits of Natural Hazard Mitigation. 


This section is not intended to provide a comprehensive description of benefit/cost analysis, nor is it intended to evaluate local projects. It is intended to (1) raise benefit/cost analysis as an important issue, and (2) provide some background on how economic analysis can be used to evaluate mitigation projects.

Why Evaluate Mitigation Strategies?

Mitigation activities reduce the cost of disasters by minimizing property damage, injuries, and the potential for loss of life, and by reducing emergency response costs which would otherwise be incurred. Evaluating possible natural hazard mitigation activities provides decision-makers with an understanding of the potential benefits and costs of an activity, as well as a basis upon which to compare alternative projects.

Evaluating mitigation projects is a complex and difficult undertaking, as it is influenced by many variables. 


· First, natural disasters affect all segments of the communities they strike, including individuals, businesses, and public services such as fire, police, utilities, and schools. 

· Second, while some of the direct and indirect costs of disaster damages are measurable, some of the costs are non-financial and difficult to quantify in dollars. 

· Third, many of the impacts of such events produce “ripple-effects” throughout the community, greatly increasing the disaster’s social and economic consequences. 


While not easily accomplished, there is value, from a public policy perspective, in assessing the positive and negative impacts from mitigation activities, and obtaining an instructive benefit/cost comparison. Otherwise, the decision to pursue or not pursue various mitigation options would not be based on an objective understanding of the net benefit or loss associated with these actions.

What are some Economic Analysis Approaches for Evaluating Mitigation Strategies?

The approaches used to identify the costs and benefits associated with natural hazard mitigation strategies, measures, or projects fall into three general categories: benefit/cost analysis, cost-effectiveness analysis and the STAPLE/E approach. The distinction between the three methods is outlined below:

Benefit/Cost Analysis

Benefit/cost analysis is a key mechanism used by the state Office of Emergency Management (OEM), the Federal Emergency Management Agency, and other state and federal agencies in evaluating hazard mitigation projects, and is required by the Robert T. Stafford Disaster Relief and Emergency Assistance Act, Public Law 93-288, as amended.

Benefit/cost analysis is used in natural hazards mitigation to show if the benefits to life and property protected through mitigation efforts exceed the cost of the mitigation activity. Conducting benefit/cost analysis for a mitigation activity can assist communities in determining whether a project is worth undertaking now, in order to avoid disaster-related damages later. 

Benefit/cost analysis is based on calculating the frequency and severity of a hazard, avoiding future damages, and risk. In benefit/cost analysis, all costs and benefits are evaluated in terms of dollars, and a net benefit/cost ratio is computed to determine whether a project should be implemented. A project must have a benefit/cost ratio greater than 1 (i.e., the net benefits will exceed the net costs) to be eligible for FEMA funding.

Cost-Effectiveness Analysis

Cost-effectiveness analysis evaluates how best to spend a given amount of money to achieve a specific goal. This type of analysis, however, does not necessarily measure costs and benefits in terms of dollars. Determining the economic feasibility of mitigating natural hazards can also be organized according to the perspective of those with an economic interest in the outcome. Hence, economic analysis approaches are covered for both public and private sectors as follows. 

· Investing in Public Sector Mitigation Activities Evaluating mitigation strategies in the public sector is complicated because it involves estimating all of the economic benefits and costs regardless of who realizes them, and potentially to a large number of people and economic entities. Some benefits cannot be evaluated monetarily, but still affect the public in profound ways. Economists have developed methods to evaluate the economic feasibility of public decisions which involve a diverse set of beneficiaries and nonmarket benefits.
· Investing in Private Sector Mitigation Activities Private sector mitigation projects may occur on the basis of one or two approaches: it may be mandated by a regulation or standard, or it may be economically justified on its own merits. A building or landowner, whether a private entity or a public agency, required to conform to a mandated standard may consider the following options:


· Request cost sharing from public agencies;
· Dispose of the building or land either by sale or demolition;

· Change the designated use of the building or land and change the hazard mitigation compliance requirement; or

· Evaluate the most feasible alternatives and initiate the most cost effective hazard mitigation alternative.

The sale of a building or land triggers another set of concerns. For example, real estate disclosure laws can be developed which require sellers of real property to disclose known defects and deficiencies in the property, including earthquake weaknesses and hazards to prospective purchases. Correcting deficiencies can be expensive and time consuming, but their existence can prevent the sale of the building. Conditions of a sale regarding the deficiencies and the price of the building can be negotiated between a buyer and seller.

Implementing the Approaches

Benefit/cost analysis, cost-effectiveness analysis, and the STAPLE/E are important tools in evaluating whether or not to implement a mitigation activity. A framework for evaluating mitigation activities is outlined below. This framework should be used in further analyzing the feasibility of prioritized mitigation activities.

1. Identify the Activities

Activities for reducing risk from natural hazards can include structural projects to enhance disaster resistance, education and outreach, and acquisition or demolition of exposed properties, among others. Different mitigation projects can assist in minimizing risk to natural hazards, but do so at varying economic costs. 

2. Calculate the Costs and Benefits

Choosing economic criteria is essential to systematically calculating costs and benefits of mitigation projects and selecting the most appropriate activities. 

Potential economic criteria to evaluate alternatives include:

· Determine the project cost. This may include initial project development costs, and repair and operating costs of maintaining projects over time.

· Estimate the benefits. Projecting the benefits, or cash flow resulting from a project can be difficult. Expected future returns from the mitigation effort depend on the correct specification of the risk and the effectiveness of the project, which may not be well known. Expected future costs depend on the physical durability and potential economic obsolescence of the investment. This is difficult to project. These considerations will also provide guidance in selecting an appropriate salvage value. Future tax structures and rates must be projected. Financing alternatives must be researched, and they may include retained earnings, bond and stock issues, and commercial loans. 

· Consider costs and benefits to society and the environment. These are not easily measured, but can be assessed through a variety of economic tools including existence value or contingent value theories. These theories provide quantitative data on the value people attribute to physical or social environments. Even without hard data, however, impacts of structural projects to the physical environment or to society should be considered when implementing mitigation projects. 

· Determine the correct discount rate. Determination of the discount rate can just be the risk-free cost of capital, but it may include the decision maker’s time preference and also a risk premium. Including inflation should also be considered.

3. Analyze and Rank the Activities

Once costs and benefits have been quantified, economic analysis tools can rank the possible mitigation activities. Two methods for determining the best activities given varying costs and benefits include net present value and internal rate of return.

· Net present value. Net present value is the value of the expected future returns of an investment minus the value of the expected future cost expressed in today’s dollars. If the net present value is greater than the projected costs, the project may be determined feasible for implementation. Selecting the discount rate, and identifying the present and future costs and benefits of the project calculates the net present value of projects.

· Internal rate of return. Using the internal rate of return method to evaluate mitigation projects provides the interest rate equivalent to the dollar returns expected from the project. Once the rate has been calculated, it can be compared to rates earned by investing in alternative projects. Projects may be feasible to implement when the internal rate of return is greater than the total costs of the project. Once the mitigation projects are ranked on the basis of economic criteria, decision-makers can consider other factors, such as risk, project effectiveness, and economic, environmental, and social returns in choosing the appropriate project for implementation.

Economic Returns of Natural Hazard Mitigation

The estimation of economic returns, which accrue to building or land owners as a result of natural hazard mitigation, is difficult. Owners evaluating the economic feasibility of mitigation should consider reductions in physical damages and financial losses. A partial list follows:

· Building damages avoided

· Content damages avoided

· Inventory damages avoided

· Rental income losses avoided

· Relocation and disruption expenses avoided

· Proprietor’s income losses avoided

These parameters can be estimated using observed prices, costs, and engineering data. The difficult part is to correctly determine the effectiveness of the hazard mitigation project and the resulting reduction in damages and losses. Equally as difficult is assessing the probability that an event will occur. The damages and losses should only include those that will be borne by the owner. The salvage value of the investment can be important in determining economic feasibility.

Salvage value becomes more important as the time horizon of the owner declines.

This is important because most businesses depreciate assets over a period of time.

Additional Costs from Natural Hazards

Property owners should also assess changes in a broader set of factors that can change as a result of a large natural disaster. These are usually termed “indirect” effects, but they can have a very direct effect on the economic value of the owner’s building or land. They can be positive or negative, and include changes in the following:

· Commodity and resource prices

· Availability of resource supplies

· Commodity and resource demand changes

· Building and land values

· Capital availability and interest rates

· Availability of labor

· Economic structure

· Infrastructure

· Regional exports and imports

· Local, state, and national regulations and policies

· Insurance availability and rates

Changes in the resources and industries listed above are more difficult to estimate and require models that are structured to estimate total economic impacts. Total economic impacts are the sum of direct and indirect economic impacts. Total economic impact models are usually not combined with economic feasibility models. Many models exist to estimate total economic impacts of changes in an economy. Decision makers should understand the total economic impacts of natural disasters in order to calculate the benefits of a mitigation activity. This suggests that understanding the local economy is an important first step in being able to understand the potential impacts of a disaster, and the benefits of mitigation activities.

Additional Considerations

Conducting an economic analysis for potential mitigation activities can assist decision-makers in choosing the most appropriate strategy for their community to reduce risk and prevent loss from natural hazards. Economic analysis can also save time and resources from being spent on inappropriate or unfeasible projects. Several resources and models are listed on the following page that can assist in conducting an economic analysis for natural hazard mitigation activities.

Benefit/cost analysis is complicated, and the numbers may divert attention from other important issues. It is important to consider the qualitative factors of a project associated with mitigation that cannot be evaluated economically. There are alternative approaches to implementing mitigation projects. With this in mind, opportunity rises to develop strategies that integrate natural hazard mitigation with projects related to watersheds, environmental planning, community economic development, and small business development, among others. 

Incorporating natural hazard mitigation with other community projects can increase the viability of project implementation.

Objective 17.3: Describe an Alternative Method of Assessing Mitigation Options Developed Outside the United States
Requirements:

Explain to the students a method of assessing risk mitigation options that was developed outside the United States as a comparison to common domestic practice, and discuss what differences and similarities exist.  Discuss the applicability of this method in the United States.   The instructor can provide students with key information drawn from the two mitigation planning products described in this session, rather than assigning the plans themselves, as they are long and contain significant amounts of information that is not relevant to this lesson.  These plans can be found at:


· http://www.oas.org/pgdm/ab/mitiplan/abmitpln.doc: Antigua and Barbuda


· http://www.oas.org/pgdm/kn/mitiplan/knmitipl.htm: St. Kitts and Nevis

Remarks:

I. Hurricane Georges was a 1998 storm that caused severe human and financial consequences in several Caribbean countries.  This included:


A. Over $6 billion in damages 


B. 604 people killed


II. The Organization of American States, an international organization with representation from countries throughout North, South, and Central America, sponsored a hazards risk mitigation effort to address the risks and vulnerabilities highlighted by this event.  Their focus was on the following countries:


A. St. Kitts and Nevis


B. Antigua and Barbuda


III. This project sought to formalize hazard mitigation planning and projects in the affected countries (see slide 17-8).


IV. The OAS developed and utilized a standard methodology in these countries, which included (see slide 17-9):


A. Training


B. Hazard Assessments


C. Vulnerability Assessments


D. Capability Assessments


E. Plan Formulation


V. This planning process is notable because it groups the mitigation options by Goals.  For instance, the following mitigation goals have been noted in St. Kitts and Nevis (see slide 17-10):

A. To create and continually improve a disaster resistant environment by reduction of vulnerability to natural hazards

B. To improve the national capability to manage the impact of natural hazards


C. To develop public awareness of natural hazards and their potential impacts


VI. Each of these goals is supported by objectives.  Examples include:


A. Develop technical training programs

B. Develop a database which facilitates the continuing collection, analysis & provision of information, supportive of disaster mitigation activities

VII. Finally, objectives are supported by actual tasks, which include (for example):


A. Pass Development Regulations for the Development Control Planning Act 2000 (St Kitts) 


B. Pass Development Control Planning Act and Development Control Planning Regulations for Nevis.


C. Review existing incentives to hotels to take into consideration mitigation practices. 


D. Put systems in place for periodic review and update of legislation, regulations and policies (e.g., The Development Control and Planning Act 2000, and the Building Code) to ensure that they remain relevant.

VIII. These goals represent the strategy by which mitigation actions become possible.  However, the planning process employed also considered actual mitigation options for each hazard.  For instance, the following examples of hazards and priority options are taken directly from the St. Kitts and Nevis plan:

A. Wind and Storm Damage


1. Strengthen and reinforce the structure of public buildings along with accompanying facilities such as water and power distribution lines, and roads.


2. Encourage communities to strengthen and reinforce private-owned structures.

B. Flood


1. Frequent ghaut (a local term for ‘gully’) maintenance, in particular at road crossings. 


2. In sizing culverts and bridges, pay attention to the extra waterway area for sediment deposition.


3. Develop appropriate design for silt traps and trash racks.


4. Consider diverting the lower reach of College Street Ghaut, St Kitts, away from its current alignment through the town centre. As a further consideration, an economic analysis should be carried out comparing 


i. likely savings in averted losses with 


ii. likely lost revenue because of postponement of planned development due to the flooding


5. Institute an ‘Early Warning System’ (EWS) to alert residents of pending flood wave. EWS may be based on measurement of rainfall in the upper parts of the ghauts and an awareness of the soil saturation levels.

6. Nevis Airport- Consider diverting crossings to the end of the runway, since the present arrangement of construction of a steel cage at the entrance of the culvert contributes to flooding when debris becomes entangled 


7. Enforce Land Use Zoning Regulations, especially in the Hermitage Region, Nevis.

C. Ask the Students, “Consider the mitigation options prioritized by the OAS and the governments of the affected nations that are highlighted in these plans.  What types of prioritization factors do you think that they had to consider when choosing these plans over others?”

1. Students should be able to look at each option, and recognize the factors that make one option ideal or better than other options that would otherwise have appeared.

2. Factors students recognize should be related to the planning process noted in the plan development report, including:

i. Capacity


ii. Risk


iii. Vulnerability


iv. Cost


v. Community Input


vi. Others…


D. Ask the Students, “How did the method used in this planning process differ from STAPLEE?  What similarities exist?”


E. Ask the Students, “What could emergency managers in the United States learn by studying this process and applying its lessons to mitigation planning in the United States?”

Supplemental Considerations

N/A 


Objective 17.4: Explain Why Mitigation Measures Must Be Incorporated into Development and Recovery Projects
Requirements:

Discuss with Students the importance of considering and incorporating mitigation methods into development projects and disaster relief efforts.    

Remarks:

I. To an increasing degree each year, especially as a result of the United Nations’ efforts during the International Decade for Natural Disaster Reduction and the International Strategy for Disaster Reduction, mitigation is recognized as an essential component of all pre-and post-disaster development projects (see slide 17-11). 


A. In the course of development, development workers (be they national, international, or other), and planners, must always be aware of the hazard risks that exist in the areas where their projects are being developed.

B. These individuals must always ensure that they incorporate known risks into their project designs, even if law or regulation does not mandate that they do so.

C. Ask the Students, “Why might there be situations where law or regulation not incorporate known hazard risk?” 

1. One of the most common situations where this occurs is in the immediate aftermath of a disaster when law has not kept up with the rapid pace of relief and development.

2. Another case is where legal or regulatory mitigation actions have not been implemented because the amount of political and public support has not yet been garnered.

3. Informal settlements can occur in areas where studies have not been conducted and risk, therefore, is unknown.  While it is not common in the US for informal settlements to appear, it is common for there to be development in areas where risk assessment is nonexistent or very old.

4. Students may have other reasons to offer.

D. Of course, mitigation is often costly, and for this reason its incorporation may be resisted. 


1. However, through education, regulation, and enforcement, it is easy to increase the likelihood that these officials understand why it may not be worth spending the money on a project if there is little chance the structure or system will survive a disaster in the near or even distant future. 


2. This is especially true for projects that involve large amounts of national or foreign debt, because the debt will still exist even if the structure has been destroyed. 


3. Resilience, therefore, becomes one of the fundamental bases of sustainable development.

E. The World Bank is one of the world’s largest and most important development organizations.  The World Bank has begun to embrace this philosophy and has created the Disaster Management Facility to assess risks around the world and incorporate their findings into consideration for development projects. 


1. World Bank staff are gradually gaining a greater awareness of site-specific risks that exist in many countries of the world, especially poor countries, where risk assessments were nonexistent, inaccurate, or severely out of date. 


2. With this tool in hand, they can more accurately assess large development projects, such as schools, hospitals, or other components of infrastructure, and determine if the project design accounts for the hazard risks with which the new structure will need to contend. 


3. It is in the best interest of both the lender and the borrower to take such actions, because both will ultimately suffer in the event of a disaster that results in loss of the structure or project. 


F. The Instructor can illustrate this point with the following video: 


1. UNISDR. 2009. Hospitals Safe From Disasters. 2008-2009 World Disaster Reduction Campaign. ISDR Website. http://www.unisdr.org/eng/public_aware/world_camp/2008-2009/wdrc-2008-2009.html


2. Ask the Students, “Why wouldn’t hospital construction companies perform hazard mitigation when building hospitals?”


i. There are several reasons why mitigation would not be conducted, including:


a) Lower construction costs


b) Win a construction contract bid


c) Lack of knowledge about risk because no hazard risk assessment conducted


d) No laws governing construction methods


ii. Students should be able to name many other reasons.


G. Finally, mitigation must be incorporated into recovery projects (see slide 17-12). 


1. It has often been said that disasters are opportunities in disguise. 


i. Despite the death, suffering, and destruction, the event allows for a fresh start.  


ii. With proper planning, the society that is rebuilt can be made resilient to the hazard that brought about its previous destruction. 


iii. The aftermath of a disaster is a time when governments and societies are able to incorporate many different mitigation and risk reduction methods due to a focus on risk, new risk information, and an influx of money to address the consequences of the event that just occurred.


2. There are conflicting goals in the aftermath of disasters—the goal to rebuild as quickly as possible, and the goal to rebuild as strongly as possible. 


3. It is vital that relief efforts fully assess the future risks of the region, based upon the new information gained in the aftermath of the disaster, and incorporate all of those findings into any relief and reconstruction project. 


4. For the structures that are left standing, this information may be used to retrofit, relocate, or perform other mitigation measures as listed above. 


5. Ask the Students, “What are some of the unique opportunities to apply mitigation that occur in the aftermath of a disaster?  How are these different than similar opportunities in non-disaster periods?”


i. The Instructor should try to prompt students to think about the different types of mitigation methods addressed in this and previous sessions.


ii. For each of these, they should think about the conditions that must exist for the option to be implemented.


iii. Then, students should consider how those opportunities differ in times of disaster recovery.  For instance, the instructor can ask students to think about how structural retrofitting differs during non-disaster and disaster recovery periods.


a) The repair of damaged buildings is necessary for a return to occupancy.  During this time, money will be spent on renovations that might not otherwise exist, or be dedicated to the structure.


b) With new information about risk gained from the hazard, it is possible to repair the building using retrofit technologies and methods that will prevent a recurrence of the same event.

Supplemental Considerations

N/A
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