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This chapter will explain what mitigation is, and how it fits in with the other classic phases of emergency management. We will explore the most widely used mitigation strategies, and describe how they are applied to the most common types of natural and technological hazards. It is important to understand the legal basis for hazard mitigation. We will describe the basic legal framework as it stands in the United States today. Problems frequently arise when attempting to implement mitigation policy. These problems are not so much technical as political in nature, and some of them are legal. Problems in the adoption and implementation of mitigation policies will be described, and some methods of addressing them will be offered. Finally, we will discuss the concept of hazard mitigation as it relates to sustainable development and explain the concept of disaster resilience. Case studies will be used to illustrate and integrate the ideas offered in this chapter.

Introduction: Defining Mitigation

FEMA has traditionally divided emergency management into four “phases”, mitigation, preparedness, response and recovery. This system is based on the National Governor’s Association report of 1978 in which the concept of Comprehensive Emergency Management was developed. Currently, FEMA has expanded this list to include “Risk Reduction” and “Prevention,” concepts that fit into the older idea of hazard mitigation.

There is a complex relationship between the phases of emergency management. In reality, they might better be called functions, since they are neither discrete nor temporally sequential. The aftermath of one disaster is also the prelude to another. In its Mitigation Program Development Guidance (1986), FEMA described mitigation as “acting before a disaster strikes to prevent permanently the occurrence of the disaster when it occurs. It is also used effectively after a disaster to reduce the risk of a repeated disaster.” (Italics mine). Thus FEMA appears to use a functional, rather than temporal approach to defining mitigation (Neal 1997).

Lindell and Perry (1992) describe two ways to intervene in the disaster process. The first is called source control, and involves intervention at the point of hazard generation. Source control is achieved through the use of land use plans, development controls, regulating construction, and industrial plant maintenance. The second way to intervene in the disaster process is through impact mitigation, which attempts to alter hazard transmission process by means of constructing levees and reservoirs, using sandbags to protect areas threatened by floods, and placing dikes around storage tanks at industrial facilities. Many of these activities are performed during an event’s impact rather than before, and may be considered part of disaster response.

Another distinction can be made between structural and non-structural mitigation. In general, structural mitigation involves the use of dams, levees, and seawalls; seismic and wind engineering; hillside stabilization; fire escapes and firewalls, and other permanent constructed barriers to hazard impact. Non-structural mitigation involves the use of land use planning and development controls in urban areas; securing room contents to walls in earthquake zones; changing production processes to minimize the danger of technological disasters, and other process-oriented methods.

Legal Framework for Mitigation

The basis for federal involvement in hazard mitigation in the United States is the Robert T. Stafford Disaster Relief and Emergency Assistance Act of 1988. Under Section 409 of this act, states are required to prepare and update state hazard mitigation plans within six months of a Presidential Disaster Declaration as a condition for receiving federal disaster assistance. Section 404 of the Stafford Act covers hazard mitigation grants made available for mitigation projects after a disaster. The current amount of federal assistance for such projects can be up to 75% of the cost, but the total amount of funding for mitigation projects must not exceed 15% of the amount of disaster assistance. States have thus been given an impetus for mitigation planning and some resources to accomplish mitigation projects. 

The creation of a Mitigation Directorate in FEMA in 1993 has also helped raise the level of attention to mitigation. Hazard Mitigation Survey Teams comprising FEMA, state, and local representatives are formed in the aftermath of disasters to identify mitigation needs and opportunities for communities that have suffered disasters. In addition, an Interagency Hazard Mitigation Team comprised of representative from relevant federal agencies is activated after flooding disasters to coordinate mitigation efforts. Whenever a Presidential Disaster Declaration is made, a Federal Hazard Mitigation Officer is appointed to manage mitigation programs. The FHMO serves as a liaison with the State Hazard Mitigation Officer, participates in the Preliminary Damage Assessment, helps assess local mitigation issues and develop a mitigation strategy, as well as evaluating state mitigation programs for the Regional Analysis and Recommendation. A FEMA-State Agreement is developed to define the duties and responsibilities the federal, state and local governments assume after a disaster. These and other requirements have increased the amount of effort state and local governments have put into hazard mitigation.

Each state also has a Hazard Mitigation Officer, who assists in development of a Section 409 plan, serves as a liaison between the federal and local levels, and generally performs the same functions at the state level as the FHMO does. Local governments in turn, are required to evaluate hazards and adopt appropriate hazard mitigation measures, appoint local HMOs when necessary, participate on Hazard Mitigation Survey Teams and Interagency Mitigation Teams when appropriate, and develop and implement Section 409 plans. 

This structure is built on the ability of the federal government to offer or withhold disaster relief funds. There is a wide array of specific programs dealing with hazard mitigation, particularly for flood and earthquake hazards. However, the result has been “an ad hoc patchwork system” (May and Deyle 1998), that is in reality limited in focus and uneven across different hazards. In the case of flood hazard, federal policies have worked against each other by, on the one hand, promoting occupation of flood prone areas through subsidized insurance and flood-control projects and, on the other hand, seeking to limit occupation of flood zones by regulating wetlands and development in coastal zones.

Local governments often feel that federal and state mandates are overly restrictive and do not provide enough financial assistance to accomplish the mandate goals. Local governments, as the regulators of land use and construction, are politically vulnerable to blame for protecting land from development and requiring flood control or earthquake resistance measures, which drive up local development costs. States have attempted to support the local governments and meet federal requirements in many different ways, including traditional land use requirements, but also by encouraging local governments to use investment policies and development planning for hazard mitigation purposes.

As the cost of disasters has risen, the private sector has become increasingly interested in hazard mitigation and preparedness. Some insurers have pulled out of particular hazard prone areas, and the industry as a whole has begun to promote mitigation for households and businesses, as well as disaster planning for business functioning after disasters. The Institute for Business and Home Safety, and insurance industry peak organization, has been a leader in this effort, through its Showcase Community Program and Public Private Partnerships 2000.

Hazard mitigation faces important legal challenges in the United States. Several “regulatory takings” cases have been heard in the Supreme Court, the most famous of which was Lucas v. South Carolina Coastal Council (112 S.Ct., at 2886, 1992). These cases have sought to clarify the conditions under which localities can regulate the use of private property in order to accomplish a public purpose, and when governments must provide compensation for “taking” the value of property. The net effect of these cases has been to limit, but not eliminate, the ability of local governments to regulate land use for hazard mitigation. Governments must not remove all value of a property (“total taking”) without compensation, regardless of the purpose of the law. There must be a “rough proportionality” (Dolan v. City of Tigard, Oregon (114 S.Ct., at 2309, 1994) between the burden on the property owner and the benefit to the public. Many states have passed assessment laws that require an assessment of the impact on private property of any proposed governmental action. There also are compensation laws that require governments to compensate property owners if any rule or regulation causes a diminution in the fair market value of a property by more than a specific percentage.

Mitigation Strategies

A certain progression can be seen in the use of hazard mitigation strategies. At first, mitigation was narrowly focused at the level of a single building, and based on the use of structural methods such as the adoption of building codes requiring fire escapes, automatic sprinklers, and non-flammable roofs for fire prevention, the use of seismic engineering for structures, elevation of construction in flood zones, and other building-by building methods.

The next step in the evolution of mitigation was to explore the potential of a broader range of structural measures that targeted an area or region instead of a single building. These measures include flood engineering through building dams, channeling streams, and building levees or seawalls, and various methods of slope stabilization.

Finally, mitigation has begun to incorporate potentially powerful land use planning and development management tools to mitigate hazards through non-structural means. These tools are meant to reduce development in hazardous areas by beginning with hazard mapping and zoning and then following through with careful placement of infrastructure, combined with building and construction codes, to guide new development. Where there is existing development in hazard prone areas, buyout programs are sometimes used to remove vulnerable structures and convert the land to less intensive uses such as parks. The foundation of all hazard mitigation practices is a community hazard analysis and its resulting map of hazards. Such maps are powerful tools when used with Geographical Information Systems to analyze the spatial distribution of community vulnerabilities and design appropriate mixes of mitigation measures.

Insurance has sometimes been included in this group of mitigation strategies, but it is not strictly a mitigation tool. Instead, insurance is a mechanism for spreading the financial risk posed by hazards. One of the interesting consequences of the insurance market is that the insurance industry has taken an active political role in pressuring individuals, businesses, and governments to undertake mitigation measures so as to reduce their financial exposure.

Building codes and construction standards can be very effective mitigation tools. An example of the latter is the commonly used set of construction standards for earthquake hazard. These are based on the idea of a limit state, the point at which a system begins to fail. These limit states are listed in Table 1 below. 

Table 1: Earthquake Construction Standards

	Standard


	Definition

	Immediate Occupancy
	Story drifts of ≈ 1% for RC frame structures

	Life Safety
	Story drifts of ≈ 2% for RC frame structures

	Collapse Prevention
	Story drifts of ≈ 4% for RC frame structures

	First Yield
	Inter-story deformation at which a member of a story initiates yielding under imposed loading

	Plastic Mechanism Initiation
	Inter-story deformation at which a member of a story fails under imposed loading


Building codes such as the Universal Building Code and the Standard Building Code are adapted and adopted by local governments. These codes, which include sections addressing particular hazards such as flood, wind, and earthquakes, can be very powerful tools for hazard mitigation but they only affect new construction. Since the building stock of the US only turns over at the rate of about 4% a year, building codes for new construction should be supplemented by some sort of retrofit program for older structures. Whether such programs are mandatory or voluntary, they need to include a significant public education and outreach program to inform property owners of the intrinsic (the probability and consequences of hazard impact) or the extrinsic (fines or jail sentences) consequences of neglecting hazard mitigation (Lindell & Perry, 2004). 

When dealing with hazards such as floods and landslides, it is often necessary to use structures that are much larger than a single building and protect large areas. These structures include dams, levees, channel improvements and seawalls for flood mitigation. Local codes for development in flood prone areas use measures such as elevation requirements, setback requirements, and required water proofing of basements to minimize losses in particular neighborhoods.

For landslide mitigation, structural measures focus on reducing shear stress, increasing shear resistance, or a combination of these strategies. Measures include slope stabilization works such as surface hardening, installing drain fields, or building retaining structures such as buttresses, retaining walls, or tie-rods. It also is possible to reduce the risk of landslides by controlling the timing of construction on slopes—leaving them undisturbed during periods of heavy rainfall—or minimizing the loads they carry by limiting the extent of development in these areas (Alexander, 1993).

Wildfires that affect development have become more common as the urban landscape increasingly blends into its surroundings—a location known as the Urban-Wildland Interface. There are many measures that can mitigate the risk of wildfires spreading into developed areas. Clearing a 30-foot perimeter around any structure of vegetation, choosing fire-resistant plant varieties and maintaining landscapes to reduce the buildup of flammable materials, such as dead leaves and fallen branches, is an important part of fire mitigation. Building materials such as roofing and cladding should be chosen carefully for their fire resistant qualities as well, and spark arrestors can be installed on chimneys. The Firewise website at http://www.firewise.org is a good source of information for consumers on how to improve the fire resistance of their homes and businesses. 

Technological hazards can also be addressed with building codes and construction practices. There are two basic types of technological events resulting in the release of energy or materials that should be considered. First, there are those events called hybrid, secondary, or “na-tech” events. These are technological events that may result from outside shocks to the system, such as an earthquake, that may result in an accidental release of energy (e.g., a liquefied petroleum gas explosion) or hazardous materials (e.g., chlorine). Recent terrorist attacks throughout the world have increased our awareness of the possibility of sabotage or terrorism that could induce a technological accident. Secondly, there are so-called “normal accidents” (Perrow 1984) resulting from the breakdown of tightly coupled complex technologies. The more linkages within a system, the more points there are for something to go wrong. Chemical facilities and power plants are highly complex systems that contain many points at which they can fail under certain conditions. 

These conditions can be addressed through plant design, using double containment of storage tanks and piping, and through designing plants to withstand natural hazards through seismic resistant design, wind resistant design, and flood proofing. Plant construction should include protection against corrosion and deformation of tanks and pipes, as well as insulation and isolation of materials and processes.

One less costly method of introducing hazard mitigation into older structures is through non-structural mitigation. Few people recognize the fact that building contents can be deadly in an earthquake. In fact, securing items such as light fixtures, furniture, plant machinery, storage tanks, generators, air conditioners and heaters can significantly reduce human casualties and property damage. In the case of hurricanes, the same logic applies to outdoor furnishings and playthings, which can turn into deadly missiles when propelled by strong winds. The installation of window coverings such as shutters or plastic film is another non-structural mitigation measure that is very useful in hurricanes. The methods used to cover windows vary widely in cost and effectiveness, however.

Land use planning, broadly conceived, can be a very useful non-structural mitigation measure. Flood mitigation includes a broad range of land use practices, including zoning, development restrictions, reforestation, protection of existing vegetative cover, building of retention ponds, preservation or restoration of wetlands, creation of riverbank parks, and buyout and relocation programs. A similar range of measures is available for use in earthquake mitigation. These include special zoning of areas on or adjacent to fault lines, with development restrictions to be applied in such zones. Similar restrictions can be applied to areas that are prone to soil liquefaction or other ground failures. As in flood-prone areas, setback requirements and buyout programs can be used. 

The primary mitigation measures for technological hazards are comprehensive plans and zoning ordinances that have long been used to separate “incompatible” land uses. These are designed to keep heavy industrial facilities away from residential and commercial areas that could be endangered by an accidental release of hazardous material. In addition, transportation route restrictions are often used to direct vehicles carrying hazardous materials around densely populated areas. Finally, toxic chemical facilities can collaborate with local utilities to implement weatherproofing programs that would reduce air infiltration rates into local homes (Lindell, 1994). This would not only reduce annual energy bills  for local  residents, but would also reduce their vulnerability to inhalation hazards from toxic chemical releases (see Lindell & Perry, 1992).

The approach taken in the US to the mitigation of technological hazards has been based on SARA Title III, which emphasizes local emergency planning and the community “right to know.” The implications of post 9/11 legislation for this approach are still unclear because the ready availability of information about toxic chemical inventories might be used by terrorist organizations to identify the best targets for attacks that would result in deliberate releases. In Europe, the Seveso II Directive and OECD Principles include emergency planning and right to know, but also specifically include land use planning for mitigation purposes. In the US, local governments are expected to develop standards on plant siting in their land-use plans.

Comprehensive plans can also be used to guide development away from hazardous areas by the controlling the timing and location of infrastructure improvements. The planning process allows cities to decide where to locate schools, water and sewer lines, and roads, as well as what sort of property they may want to acquire in order to avoid its use for residential, business, or industrial purposes. 

The adoption of hazard mitigation measures can be promoted through the provision of government grants, loans, tax rebates and write-offs for the purpose of retrofitting structures, or as private-sector grants such as might be offered to low-income homeowners who may otherwise be unable to afford retrofitting their homes. Mitigation can also be promoted by means of insurance when premiums are set in accordance with locational and structural vulnerability, so those who live in more hazardous areas and in less hazard-resistant structures pay more than others. Insurance can have a further mitigation effect when insurance premiums are reduced if insured property owners retrofit their structures to reduce hazard vulnerability.

These features are incorporated into the National Flood Insurance Program (NFIP). Hazard insurance has low market penetration even in US, and earthquake insurance has proven to be very expensive in the states with the greatest vulnerability, thus reducing its usefulness. Despite the low percentage of property owners with hazard insurance policies, the insurance industry has done a great deal to prompt policy holders to do retrofitting of structures and business interruption planning in order to reduce the potential for losses.

*****

The NFIP was introduced in 1968 as a way to encourage and assist local governments to reduce the overall amount of development in floodplains. The program imposes planning requirements on local jurisdictions in exchange for allowing local homeowners to buy subsidized flood insurance. The technical basis of the NFIP is the Flood Insurance Rate Maps that delineate flood risk zones. Table 2 below shows definitions of the various flood zones.

Table 2: FIRM map zones

	Flood Zone


	Definition

	A
	1 % annual chance of flood conditions, based on approximate analysis. Mandatory insurance purchase. No Base Flood Elevations (BFEs) included.

	AE & A1-A30
	1 % annual chance of flood conditions, based on detailed analysis. BFEs shown.

	AH
	1 % annual chance shallow flooding (1-3 feet). BFEs shown.

	AO
	1 % annual chance shallow flooding & alluvial fan hazard.

	AR
	Protected by flood control structures (levees) under repair. BFEs variable.

	A99
	To be protected by flood control structures. No BFEs.

	D
	Possible but undetermined flood hazards. Insurance available, but not mandatory.

	V
	1 % annual chance coastal flooding, based on approximate analysis. 

	VE
	1 % annual chance coastal flooding, based on detailed analysis.

	B, C, X
	No insurance required, no BFEs.


There are several problems with the NFIP approach to flood mitigation. In the first place, there is less than 100% participation by eligible communities. Although homeowners in flood zones are required to purchase insurance policies as a condition for acquiring mortgages, they often let their policies lapse with no penalties. Scholars have argued that the NFIP has induced a false sense of security, leading people to build in more hazardous areas in the belief that the insurance industry and the federal government will help them out in case of a disaster (Mileti 1999). Finally, FIRMs are not updated frequently enough to keep pace with the amount of development occurring in flood basins. As development occurs, the flood plain is enlarged, and people may not be aware of the true risk associated with their properties.

In response to these problems, the No Adverse Impact Strategy has been developed by the Association of State Flood Plain Managers to assist local governments in the management of flood plains. The position of the ASFM is that current federal standards are insufficient because they allow for floodwater to be diverted onto others, channel conveyance areas to be reduced, essential valley areas to be filled, and stream velocities to be changed without regard to the effects on others. “No adverse impact floodplain management is where the action of one property owner does not adversely impact the rights of other property owners.” (ASFPM NAI White Paper 2002,found at http://www.floods.org/home/default.asp).

Politics of Hazard Mitigation

Scholars have long noted the potential for disaster mitigation to be highly politicized. Berke and Beatley (1992) examined a range of mitigation measures that can be applied to earthquakes and ranked them according to effectiveness, political feasibility, cost (both public and private), administrative cost and ease of enforcement. The most effective measures included building codes and standards for new construction, mandatory retrofit of existing structures, land acquisition, density reductions, and clustering of development. It can be readily seen that some of these will be more politically and financially feasible than others. Land acquisition programs are very effective, but their high cost makes them unattractive to local governments. Mandatory retrofit programs are expensive to property owners, who often make it their business to thwart or delay such programs (Olson and Olson 1993, 1994).

One of the main reasons for the politicization of hazard mitigation is the existence of multiple stakeholders who disagree about fundamental values. Other political pitfalls include the fact that mitigation policy often involves multiple layers of government, as is the case with the NFIP. In addition, there may be transboundary issues to be resolved, for example, in the management of a floodplain that includes a large watershed such as the Mississippi. Finally, citizens often are not, and in a democracy should not be, passive consumers of policy. They have the right and responsibility to educate themselves about the implications of policy on their lives and to make their needs known to policy makers.

Figure 1, adapted from Lindell, et al. (1997), shows the relationships among actors in emergency management. Thicker arrows indicate the direction in which most power is exerted in the relationship. As can be seen, emergency management involves a complex web of interlinked relationships between stakeholders with widely differing characteristics. As mitigation is one of the most contentious of emergency management phases, it is only to be expected that conflicts will arise while attempting to develop a local policy on hazard mitigation. This figure does not exhaust the possible relationships. For instance, a direct connection could be hypothesized between economic influentials and the federal government.

There are many political obstacles to mitigation, one of the most intractable of which is the manner in which the risks of an event are discounted by residents and governments unless they have recently experienced a disaster. In some cases, a disaster in a neighboring community or in a community with close ties can serve to highlight the risks and potential for disaster, creating at least a temporary willingness to act more aggressively to mitigate hazards.
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Another issue is the way that problems such as crime and education absorb more of policy makers’ attention and the community’s resources. Every year a new set of kindergartners begins school, and no matter whether the crime rate is going up or down, being “tough on crime” is a perennial vote-getter. These chronic problems get the largest share of local attention and resources, making it hard to find resources to address environmental hazards.

In addition, development pressures are often high in hazard prone areas because they tend to have other valuable attributes, such as access to water, or beautiful mountain views, that make them prime real estate. Market forces can act to undermine the community’s will to restrict development in order to mitigate the risk of natural hazards.

In spite of these obstacles, however, it is possible to develop, adopt, and implement effective mitigation policies. The following section will look at hazard mitigation in the context of the generalized policy process model.

Table 2 below shows the Policy Process model as developed in Anderson (1994). We recognize that the policy process, in reality, is neither linear nor as neatly divided into discrete stages as the model. However, for purposes of analysis, it is useful to consider the various stages in turn, recognizing that they may run concurrently and the process is often cyclical in nature as feedback from policy evaluation is absorbed in the process.

Table 2: The Policy Process

	Policy Terminology
	Policy

Agenda
	Policy Formulation
	Policy

Adoption
	Policy Implementation
	Policy Evaluation



	Definition
	Those problems that receive the serious attention of public officials
	Development of pertinent and acceptable proposed courses of action for dealing with a public problem
	Development of support for a specific proposal so that a policy can be legitimized or authorized
	Application of the policy by the government’s administrative machinery
	Efforts by the government to determine whether or not the policy was effective and what adjustment are needed

	Common Sense
	Getting the government to consider action on the problem
	What is proposed to be done about the problem
	Getting the government to accept a particular solution to the problem
	Applying the government’s policy to the problem
	Did the policy work? Why or why not? How can it be improved?


Adapted from Anderson 1994

The first stage deals with agenda setting, in which different groups decide what matters deserve their attention. There are at least three types of political agendas: the systemic, the governmental, and the institutional. The systemic agenda, which is the most broadly defined, refers to the set of policy issues that at any one time receive attention in the news media and so become a topic of conversation among the public. The second agenda, the governmental agenda, is the set of issues with which legislative bodies and executives are actually engaged at a particular time. The third agenda, the institutional agenda, is the set of issues that various institutions are working on, and this varies widely across institutions.

We know that agendas are unstable over time. Public attention shifts from one issue to the next as events occur, and the governmental and institutional agendas change as policy makers both respond to these shifts and attempt to shape them (Baumgartner and Jones 1993). Disasters can affect agendas by serving as focusing events (Birkland 1998), concentrating public and official attention on a particular hazard for a certain time, resulting in the “window of opportunity” (Kingdon 1984). The problem for policy makers is to make use of this window while it is open, for it will not stay open forever. In fact, it is unknown how long such a window will stay open, or precisely what factors will make it close under a given set of conditions, although Kingdon offers a number of possible reasons. These include the taking of action on a problem, or alternatively the failure to take any action. Windows may close when another event occurs, shifting the systemic agenda on to other matters. They close when key people leave, or are pushed out of, their positions in a policy making body. Or they may close if no possible course of action seems available. 

Given these constraints, we have hypothesized a distribution of stakeholder opinions on hazard mitigation over time, shown in Table 3 below (adapted from Prater and Lindell 2000). Beginning before the disaster, most people are indifferent or opposed to any attempts to address hazards through mitigation. About 6 months after the disaster, about half are in favor of some sort of action, but about half are still either neutral or opposed. By 18 months after the disaster, we believe that opinion will have shifted back to nearly the same state it was in before, with only a slight erosion of the numbers opposed to action and a corresponding slight rise in the number in favor of hazard mitigation actions. This hypothesized distribution may or may not exactly represent the situation in any particular community, but the important point is that support for hazard mitigation may increase in the short run after a disaster, but will almost certainly decay before long.

Table 3: Hypothetical Changes in Stakeholder Opinions

	Time

(months)
	Strong

Proponents
	Weak

Proponents
	Neutrals
	Weak

Opponents
	Strong

Opponents

	t-6
	5%
	20%
	50%
	20%
	5%

	t+6
	10%
	40%
	35%
	10%
	5%

	t+18
	5%
	25%
	50%
	15%
	5%


Because of the short amount of time available to effect policy change, individual actors must work actively to get or keep issues on the agenda. Such individuals can be called policy entrepreneurs who act as advocates or champions of an issue. Policy entrepreneurs might be elected or appointed officials, local media personalities, educators, business owners, or interested citizens. Whoever they may be, however, there are three qualities they will need in order to be successful. In the first place, they need technical expertise in hazards, which may be acquired through a traditional educational process, or by self-education as the need arises. Secondly, they need to have or acquire the political expertise necessary to any successful policy change effort. Finally, they need a great deal of personal commitment, since it is very difficult to enact any policy change, and it can sometimes take years to overcome opposition to new policies. Policy change is possible even if no single individual has all of these qualities because a group of individuals can be effective if they collectively have these traits.

Issue framing

The media have an important role in the policy development process, particularly in the matter of issue framing—the words used to describe an issue. The way in which an issue is framed varies depending on who is doing the talking. For many years, emergency management in the United States was framed in terms of the Cold War confrontation with the Soviet Union. In the 1980s and 1990s, a shift in framing from Civil Defense to Comprehensive Emergency Management occurred, which promoted an increased emphasis on hazard mitigation. Currently, the federal government is reframing Emergency Management in terms of terrorism, coining the phrase “Homeland Security” to describe the new frame of reference. 

Another frame, used for discussing natural disasters, has been to call them “Acts of God.” This phrase implies a view of humanity as powerless victims of impersonal external forces and, thus, absolved from responsibility for avoiding natural disasters. The mass media are particularly prone to use this frame, showing pictures of suffering victims that reinforce the message. The rise of the sustainable development paradigm has fostered an increasing acceptance of the idea that disasters are at least partly a result of vulnerability created by human choices and actions. This, in turn, has raised the prominence of hazard mitigation on the governmental agenda.

Scholars have noted that political issues are not necessarily defined immediately as political problems. Rather, they can exist as conditions for some time before the emergence of feasible coping strategies moves them into the realm of public discussion as problems that are amenable to solutions (Rochefort and Cobb 1994). Thus, the first stakeholder to frame an issue can seize a significant political advantage, especially if he or she is successful in linking a proposed policy with widely shared public values. As an example, consider the “wise use” and “property rights” movements, which have mobilized opposition to the regulation of private property for the public good by framing the issue as one of “taking.” Those who support land-use regulation as a means of promoting hazard mitigation could overcome the “takings” definition by reframing the issue in terms of the linkage to an alternative value. Thus proponents of mitigation could frame the issue of land-use regulation as one of balancing property rights with responsibilities that also must be accepted. This is what the Association of State Floodplain Managers has done with its No Adverse Impacts Strategy, mentioned earlier in the chapter.

Policy Formulation

Hazard mitigation policy entrepreneurs must have a set of policy proposals on hand before they attempt to shape the agenda. If not, they run the risk that policymakers will find the issue too overwhelming and ignore it on the assumption that “there is nothing we can do anyway.” As the reframing of an issue from a condition into a problem becomes increasingly widespread, different stakeholders will propose solutions (Kingdon 1984, Anderson 1994). During this stage, many policy alternatives are likely to emerge. This is a critical stage in the process because policy formulation is a more technically demanding process than agenda setting. Drafting of legislation is crucial to the success of the policy because laws or regulations that are hastily drafted and poorly worded can have negative effects on the policy’s implementation and eventual effectiveness.

The basis for any sound policy is a solid understanding of physical and social vulnerabilities. Hazard identification and mapping provide the fact basis for policy formulation. Next, proposed policies must be developed with the local political context in mind. It is crucial to define clearly who are the targets of a policy (i.e., what types of households and businesses), what activities are to be regulated (i.e., land-use practices and building construction practices), and what influence mechanisms are to be used (i.e., social information, economic incentives, and legal penalties). With regard to the activities to be regulated, government may seek to avoid the construction of residential, commercial, or industrial structures in frequently flooded wetlands. Such wetlands serve important hazard mitigation functions by absorbing wave energy during hurricanes and retaining excess water during riverine floods. Alternatively, the policy may be directed toward ensuring that houses within floodplains are elevated, those near the coast have adequate wind resistance, and those near fault lines have seismic safety features.

To achieve the desired land-use and building construction practices, governments can use hazard awareness campaigns to make households and businesses aware of the risks they face and of suitable hazard adjustments for reducing their vulnerability. Information campaigns relying on voluntary compliance tend to be politically acceptable but have not been based upon contemporary scientific theories of social influence, and to date, have had limited success (Lindell et al. 1997). Alternatively, governments can motivate the adoption of hazard-resistant land-use and construction practices by providing economic incentives such as low interest loans or tax credits. Of course, the money for such incentives must come from somewhere and cash-strapped local jurisdictions may not be able to provide it. Finally, governments can require hazard-resistant land-use and construction practices as a condition for construction permits. Of course, verification of compliance requires on-site inspections, and the problems with such inspections are extremely well known (Lindell et al. 1997).

More broadly, there is a significant degree of scholarly support for the idea that a combination of risk communication, land-use planning, building codes, and hazard insurance is an excellent way to address natural hazards (Burby 1998;  Lindell  and Perry 2004) Whatever the combination selected, successful implementation requires that the policy be consistent with the community’s capacity (e.g., tax base, agency capabilities) and commitment (especially the community values articulated in issue framing).

Mobilizing a Constituency

When developing any public policy, care should be taken to include members of politically active stakeholder groups to ensure that their interests are considered. This is especially important in the case of hazard mitigation, because these policies require either a present investment (e.g., tax money allocated to agency budgets) or opportunity cost (e.g., a lucrative land development project foregone) in order to obtain an uncertain future benefit (reduced disaster losses). The typical stakeholder groups that should be considered at the local level are those that have been mentioned already: business leaders, elected officials, government agency staff, civic groups, church leaders, and neighborhood associations. All of these groups have roles to play in providing for community hazard mitigation. For example, business leaders may need to change their plans for expansion if it would mean encroaching on a floodplain and perhaps putting the community at risk from toxic spills during flooding. Their cooperation with the community’s hazard mitigation program may be facilitated by information about the risks they are taking and, perhaps, economic incentives such as tax credits to help them finance mitigation measures such as structural elevation or relocation to a less hazard-prone area. 

Considerations other than economics should be addressed as well. Agencies such as the public works department may be accustomed to dealing with hazards, but feel threatened when the decision-making process is expanded to include meetings with neighborhood groups. As anonymous bureaucrats, they may not be accustomed to being held personally accountable for technical decisions, and may equate citizen participation with needlessly looking for trouble. Conversely, some neighborhoods that are especially vulnerable to hazard impact may have a large proportion of lower income or ethnic minority residents who lack knowledge about, or mistrust, the political system. All of these concerns need to be balanced because any perceived unfairness in the policy itself or its adoption is likely to cause problems in the implementation phase. Even after a policy has been developed, there are many veto points at which interests can block the implementation of policies they consider undesirable. 

Some of these ideas about agenda setting, policy entrepreneurship, issue framing and policy formulation can be illustrated by the relocation of the unincorporated community of Allenville, Arizona (Perry and Lindell 1997). Allenville first flooded on New Year’s Eve of 1965 and experienced its first devastating flood in March 1978. This inundation was followed by other major floods in the late 1970s and early 1980s. Over time, members of the Allenville Citizens for Progress became increasingly concerned about the flooding and concluded that it was caused by releases intended to protect dams on three rivers upstream from the community. Local residents originally framed the problem as one of getting the river authorities to stop the releases, but ultimately accepted the conclusion of an Army Corps of Engineers study that this would increase the risk of a worse outcome–dam failure. Community leaders next examined structural flood protection through levees or channelization before selecting a policy of community relocation. The Allenville Citizens for Progress group worked with the Corps and the State Division of Emergency Management to explain the flood problem, describe alternative solutions, explain the advantages of the relocation option, propose a method of implementation, and seek input from community residents regarding potential implementation barriers.

The key to getting policies adopted is persistence, because conflict is certain and some interests are likely to be threatened by any policy change (Glick 1992). The successful policy entrepreneur may spend decades promoting a course of action before seeing results. By the 1950s, for example, researchers already had been advocating a change in the Army Corps of Engineers’ flood control policies along the Mississippi for over 20 years (White 1958). Yet it was only after the floods of 1993, nearly 40 years later, that the Corps began to make a concerted effort to deemphasize structural measures for flood hazard mitigation. The necessary coalition building takes time, as does the legislative process. And even after a policy has been adopted, the story is not over because successful policy implementation is needed to ensure that hazard mitigation policies are effective. 

Implementation

The implementation stage of policy-making has been studied almost as extensively as the agenda-setting stage (Pressman and Wildavsky 1973, Palumbo and Calista 1990, Wood 1991, 1992). Implementation is defined as those events and activities that occur after a policy is adopted, and which include the administration of the policy and its actual effects (Mazmanian and Sabatier 1983). Implementation is crucial because all policies are filtered through “street-level bureaucrats.”

Implementation of hazard mitigation policy depends substantially upon governmental structure. In the United States, the government has a federal structure, so strong state and local governments can facilitate or thwart the implementation of federal policy–and the federal government can also undermine state policies that it disagrees with. Accordingly, these actors need to be closely involved in the agenda setting, policy formulation, and policy adoption stages, in order to ensure that implementation occurs in accordance with legislative intent.

Mazmanian and Sabatier (1989) have developed a widely used model of policy implementation, highlighting specific variables and their interactions that produce varying levels of success in policy implementation. Three types of independent variables are included in this model. First is the tractability of the problem, or how easy it is to solve. Hazard mitigation is a fairly complex phenomenon, so overly simplistic policies can have unintended consequences while comprehensive policies are difficult to develop. Consequently, hazard mitigation policies rank low on the tractability dimension and are difficult to implement.

The second group of variables involves the ability of the statute to structure implementation. This is where statecraft and legislative skill are needed. One component of this concept is an adequate causal theory, which is a clear idea of how a particular hazard mitigation policy will reduce casualties and property losses. In the case of floods, dams are expected to protect people and property by confining excess river flow in reservoirs. The second component is a set of clear and internally consistent policy objectives that do not work counter to each other. Using floods once more as an example, conflicting objectives arise because dams are often intended to provide irrigation, electric power generation, and recreation functions (which favor full reservoirs) as well as flood control (which favors empty reservoirs). Moreover, policy clarity can be difficult to achieve because hazard mitigation policy must be carefully crafted to achieve a balance between specificity and adaptability. Thus, on the one hand, clear directives are needed to produce results consistent with the intent of the policy. On the other hand, however, bureaucrats need the freedom to adapt the policy to the varied situations they encounter. The hazards mitigation policy arena is especially prone to changes over time, so a significant amount of bureaucratic discretion probably is necessary. Another important variable is the percentage of governmental resources allocated to hazard mitigation, which is highly dependent on the fiscal resources available to the jurisdiction at the time of policy passage and on the importance of hazard mitigation relative to other issues on the agenda.

The third set of variables affecting implementation consists of nonstatutory factors. The first of these is the jurisdiction’s socioeconomic condition and the level of technology available to address the problem. These are constraints over which policymakers have little control in the short term. However, these constraints can be relaxed by means of investments in sustainable economic development and technologies such as geographic information systems, both of which are increasingly available to local governments. The second variable is one that carries over from previous stages of the policy process—the level of public support for hazard mitigation policy. Public support tends to be cyclical, but it can be stabilized and even increased by persistent efforts to keep hazard mitigation on the systemic agenda. Indeed, this affects the third and fourth factors—the attitudes and resources of constituency groups and support from the state or local government—which can be affected by coalition building activity. Finally implementing officials need to develop high levels of managerial and political skills to ensure successful implementation of hazard mitigation policies. 

Mazmanian and Sabatier’s model provides an important basis of understanding policy implementation, but it neglects one factor that is critical to hazard mitigation policy—the hierarchical relationships among federal, state and local governments. This issue was the focus of May and Williams’ book Disaster Policy Implementation (1986), which examined shared governance among multiple levels of government. The authors described four modes of shared governance: limited regulatory, general regulatory, mobilization, and collaborative, which are distinguished by the form of partnership between federal and state governments (general or limited) and the form of activity (regulatory or programmatic) involved. May and Williams found that seismic safety was an exemplar of the collaborative mode, which is characterized by general partnership and programmatic activity. They observed that, even though federal involvement in earthquake mitigation began with the passage of the 1977 Earthquake Hazards Reduction Act (Public Law 95-124), few collaborative efforts to improve the states’ capacities for seismic risk reduction had been successful by the time of their study. According to May and Williams, problems in the shared governance of seismic safety arose at both ends of the partnership. At the federal level, technical expertise was in short supply and continuing personnel turnover hampered contacts with state agencies. Among the states, only California exercised initiative and showed a willingness to invest resources in the program. Problems arose between the federal government and the State of California mainly as a result of disputes over funding and control of projects.

Another important aspect of hazard mitigation policy is the effect of state mandates on local adoption and implementation of these policies. Previous research has examined the effect of mandate design on policy implementation (Mazmanian and Sabatier 1989, Van Meter and Van Horn 1975, Goggin et al. 1990). Accordingly, May (1993) compared data from five states (California, North Carolina, Florida, Texas, and Washington) to discover the links between the design of hazards relevant aspects of land-use mandates and the implementation of hazards mitigation policy. May’s analysis examined the effects of five independent variables: mandate facilitating features, mandate controls, mandate goal clarity, agency capacity, and agency commitment. Two of the state mandate variables had a significant positive impact on the level of state implementation. The first of these was mandate-facilitating features, which are defined by characteristics meant to increase local government commitment and capacity to address mandate goals. The second state mandate variable was mandate controls, which are the tools state agencies can use to affect local government efforts. 

Contrary to the predictions of Mazmanian and Sabatier’s model, mandate goal clarity had no significant effect. It seemed to be sufficient for agency personnel to have a clear and consistent view of their duties, even if the statute was vague. The level of commitment by the state agency charged with implementing the mandate had a significant positive effect, while agency capacity did not, again failing to support Mazmanian and Sabatier’s emphasis on agency capacity. This may be because, if an agency is strongly committed to a goal, sufficient capacity will be allocated to meet that goal even if other programs must suffer. May’s research confirmed the importance of an adequate level of technical expertise, low turnover of personnel, agency commitment to hazards mitigation, and the existence pf adequate facilitating features and controls built into the mandate for the successful implementation of hazard mitigation policy. 

Further analyses addressed the factors that affect mandate strength (May 1994). The most important factors affecting the strength and style of state mandates for natural hazard mitigation were the presence of a moralistic state political culture [as opposed to an individualistic or traditionalistic political culture (Elazar 1994)], lawmakers’ perceptions of the seriousness of the hazard, and the political power of the target population. These results suggest that it would be useful for local government officials to impress upon the state legislators the importance of supporting their efforts at hazard mitigation and for affected populations to organize in order to increase political power.

St. Louis Missouri lies in the New Madrid Fault Zone and most of its buildings are vulnerable unreinforced masonry structures. In 1976, the Department of Housing and Urban Development escalated the seismic standards for Federal Housing Authority and Veterans Administration loans in this region from the Building Officials and Code Administrators’ (BOCA) Basic Building Code to the more stringent Uniform Building Code (UBC) Zone II requirements (Drabek, Mushkatel and Kilijanek 1983). Concerned about the effect on new construction, local developers, contractors and officials sought technical assistance in challenging the policy. HUD officials viewed local opposition as a threat to their entire policy, which they felt was more than adequately justified by the safety threat to local residents. However, technical experts attacked the scientific basis for HUD’s policy with the assertions that inclusion of St. Louis in Zone II was a cartographic error, the assumed 300-500 year return intervals were in error, and projected damage from a repeat of the 1811-1812 earthquakes was overestimated. The city lobbied the local HUD office to request that the HUD Secretary exempt St. Louis from the seismic requirements and asked its congressional delegation, the Home Builder’s Association, and public interest groups to support this request. By 1981, the BOCA I Code was used for all structures except multi-family housing rehabilitation projects, where the UBC Zone II requirements were applied. Even the impact of this requirement was minimal because it was enforced by the HUD regional office in Kansas City and the local HUD office in St. Louis, not by the city or county of St. Louis. Consequently, most engineers and developers contacted by the researchers were uncertain as to which standards should be applied.

Mitigation and Sustainable Development: Disaster Resilience

Several challenging trends have become apparent in recent years that have prompted a rethinking of our approach to hazard mitigation. Some of these trends involve demographic shifts. The wealthiest countries are seeing a rapid increase in the median age of their populations, while the poorest are still experiencing population growth. In addition, there is a general increase of income inequality globally, including in the United States. These trends are problematic because research has shown that the elderly and the poor are among the most vulnerable groups in disasters.

Another trend is continued urbanization, as agriculture shifts to an industrialized model and environmental degradation decreases the fertility of agricultural lands. As a result, peasants continue to be driven off the land and are often absorbed in the large pockets of poverty in cities where they have little access to jobs, education, or health care. Many of the largest and fastest growing of these cities are located in areas subject to multiple hazards such as the Pacific Rim.

Global climate change is beginning to be felt as an increase in extreme weather events, changes in weather patterns, and a rise in sea levels that threatens the viability of coastal cities. All of these trends together are contributing to a rise in the number and severity of epidemics, and changes in the distribution pattern of chronic diseases. And the concentration of large numbers of people increases their vulnerability to natural and technological disasters.

In response, the concept of sustainable development is becoming more important to local governments worldwide. Defined as development that meets the needs of the present without compromising the ability of future generations to meet their own needs (Brundtland Report, UNWCED 1987), sustainable development is the foundation for a broader vision of communities that are able to avoid disasters and recover quickly when disasters do strike. In the sustainable development perspective, disasters are a sign that current development practices may not be viable over the long term. 

As noted by Berke (1995), sustainable development in its earliest formulations did not adequately address emergency management issues such as hazard/vulnerability analysis, hazard mitigation, emergency preparedness and response, and disaster recovery—although there is a close link between the basic aims of sustainable development and emergency management. Sustainable development recognizes the principle of ecological limits, which are based on natural ecological, meteorological and geological cycles. Sustainable development will be “most successful if attempts are made during predisaster planning and recovery processes to simultaneously undertake development initiatives that wisely recognize ecological limits, improve distributional equity, prevent or minimize harm to others, and promote participation.”

The concept of disaster resistant (Geis 1996, 2000) or disaster resilient (Beatley 1999, Godschalk et al. 1999) communities comes from this perspective, and is focused on creating communities that are less likely to suffer major disasters, as well as being better able to respond and recover from any major event that may occur. Just as sustainable development does not displace problems (externalities in economic terms), sustainable mitigation avoids increasing hazard vulnerability across space and time. The United States has become more concerned with sustainability as the costs of disaster response and recovery have risen. The President’s Council on Sustainable Development and the National Science and Technology Council issued reports in 1996 that made the connection between disaster reduction and sustainable development explicit. These reports called for an end to subsidies for development in floodplains (PCSD 1996) and proposed that development should take into account “the natural variability of the earth and the solar system” (NSTC 1996). 

In order to make the shift of development styles, we need to reorient our understanding of development. In the first place, we need to realize that development is not the same as growth (Daly 1996). An organic unit (plant, animal, person, city) grows in size until it reaches the optimum for its species. At that point, it ceases to increase in size, but this does not necessarily mean it stops changing, improving, and developing its capacities. Our current economic system is built on the satisfaction of consumers’ desires. However, human desires are basically infinite, while the resources of the planet are not. What is needed is a system oriented to the satisfaction of human needs (rather than wants), and equity or fairness across space and time. Such a system would enable us to invest resources in improving the social, economic and ecological stability or resilience of society.

One measure of sustainability is the “ecological footprint” (Rees 1992, Wachernagel and Rees 1996), which is an estimate of the land and water needed to support a particular pattern of consumption and development. Some societies require more land to support each individual than others. For example, each North American has an ecological footprint of 5 hectares, and this amount of resources is only available to us because other countries’ citizens have much smaller ecological footprints 

Sustainability is a holistic concept, including the avoidance of resource depletion and environmental pollution as well as the reduction of hazard vulnerability, that subsumes a network of principles focused on improving the chances of future generations’ survival on this planet. Other social and economic principles are included, but our economy and society will not be sustainable without reducing our exposure to natural and technological disasters. After all, disasters are “normal,” in that natural disasters are recurrent events in natural ecological and geological cycles and technological disasters are recurrent events in sociological, political, economic and technological cycles. These facts impose limits on (re)development. 

However, principles of sustainability and hazard mitigation can sometimes conflict. This may occur when hazard mitigation measures reduce the ability of poorer sectors of society to find adequate housing, as when mandatory seismic retrofit programs increase rental fees or when public acquisition of properties in floodplains reduces the housing supply. These conflicts must be addressed through comprehensive approaches and open decision-making processes. Answers to the root problem should be sought. In this case, a lack of ability to pay market rental rates can be addressed by offering rental vouchers to low income citizens, thus ensuring social stability and an adequate supply of labor to local services and industries without burdening the transportation infrastructure.

Although moving to a sustainable development pattern is a difficult challenge, the level of scientific progress is encouraging. We have an increasingly sophisticated understanding of the relationships between natural processes and human activities. In many areas, a “culture of prevention” is arising as people become more aware of the ways in which we have increased our vulnerability to natural and technological disasters by poor choices of land use and building construction practices. Knowledge and experience are increasingly shared across national boundaries, so governments at all levels around the world are attempting to grapple with these problems. The most vulnerable populations are the focus of many programs aimed at increasing economic resilience through ecologically sustainable development. These efforts will have the effect of reducing vulnerability to disasters as local governmental and personal resources increase and settlements are increasingly located in less dangerous areas. Alternatively, when economic or other considerations warrant remaining in these risky areas, human activities will be housed in less dangerous structures within those risk areas.

� EMBED Word.Document.8 \s ���











[image: image2.wmf]F

ed

e

ra

l

Go

v

er

n

m

e

nt

P

ro

f

e

s

s

i

ona

l

A

s

s

oc

i

a

ti

on

s

S

ta

t

e

Go

v

er

n

m

e

nt

P

ra

c

t

ici

one

r

s

E

co

n

o

m

i

c

I

nf

lu

en

t

i

a

l

s

Lo

c

a

l

Go

v

er

n

m

e

nt

C

o

m

m

u

ni

t

i

e

s

/

ho

u

seh

ol

ds

I

ndu

s

t

ri

es

/

bu

si

ne

s

se

s

S

oc

i

a

l

I

nf

lu

en

t

i

a

l

s

_988374753.doc
















Federal



Government







Professional



Associations







Social



Influentials







State



Government







Economic



Influentials











Practicioners







Local



Government







Communities/



households







Industries/



businesses












