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Abstract 8 

The public policy innovation and adoption processes are dynamic and complex. This is no 9 

exception for the adoption of hazard mitigation policies by localities prone to natural hazards. 10 

This paper synthesizes theories about policy innovation and adoption, and literature about 11 

hazards mitigation, and proposes a theoretical framework for understanding the factors driving 12 

hazard mitigation policy adoption at the local level. Our goal here is to identify the key 13 

elements and parameters of the hazard mitigation policy adoption construct as well as the 14 

relationship between them. Using the property buyout program as an example, we presented 15 

case studies in the states of North Carolina and New Jersey to illustrate a proposed theoretical 16 

framework and outline the directions for future research. The case studies show promising 17 

evidence consistent with the proposed framework, covering five-factor categories -- hazard 18 

problem, social context, institutional capacity, cross-sector collaboration, and policy diffusion. 19 

In particular, as for institutional capacity, three aspects are influencing the uptake of buyouts, 20 

including individual capacity (e.g., GIS and technical skills), organizational capacity (e.g., 21 

reducing the negative financial impact on the tax base of buyouts and encouraging an 22 

innovative culture of flood mitigation strategies), and system capacity (e.g., cooperation among 23 

local organizations). To further validate the framework, systematic research of localities with 24 

diverse characteristics of policy adopters and non-adopters is needed. 25 
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Practical Applications  26 

Flood hazard mitigation is a policy issue with great significance for governments and 27 

thousands of flood-prone communities in the U.S. Local governments bear the primary 28 

responsibility of initiating actions for managing flood hazard. Our theorization exercise and 29 

the case studies on the property buyout program highlight the importance of several internal 30 

and external factors that influence decisions to pursue this hazard mitigation measure at the 31 

local level. For local floodplain managers, disaster resilience officers and policy entrepreneurs, 32 

these findings offer pointers as to where they should focus their effort to maximize the 33 

possibility of success. Within the community, developing a comprehensive appreciation of the 34 

local flood hazard, GIS and technical skills of local officials as well as cooperation between 35 

local organizations are essential in cultivating a culture that encourage innovative flood 36 

mitigation strategies. Externally, coordination and communication between the federal, state, 37 

and local levels, as well as learning and emulation of practices in peer communities are key for 38 

local success. In this regard, FEMA, FEMA regional offices and its state counterparts’ training 39 

workshops and outreach programs are critical. These programs will elevate the issue on the 40 

local agenda, disseminate best practices, demystify the process, and incentivize more 41 

mitigation policy adoption.   42 
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Introduction 43 

Floods are one of the most frequent hazards in the United States (FEMA 2017). Currently, 44 

14.6 million properties have substantial flooding risks, and this number could increase to 16.2 45 

million in 2050 across the country (First Street Foundation 2020). More than $47 billion in 46 

insurance claims have been paid out by the National Flood Insurance Program since 2000. 47 

Almost half of the frequently flooded houses (13,499) have received insurance payouts that 48 

exceed their market value (Moore 2017; Simon 2017). It is necessary to direct hazard 49 

mitigation efforts because every dollar invested in mitigation saves $6 in disaster recovery 50 

(Natural hazard mitigation saves 2017 interim report: An independent study 2017).   51 

Flood hazard mitigation is a policy issue with great significance for all levels of 52 

government and thousands of flood-prone communities in the U.S. Although the federal and 53 

state governments play a significant role, local governments bear the primary functional 54 

responsibility for hazard mitigation (FEMA n.d.b). Following the Great Midwest Floods of 55 

1993, for example, the Federal Emergency Management Agency (FEMA) introduced the 56 

property buyout/acquisition program as a hazard mitigation tool aiming at reducing flood risk 57 

as well as avoiding repetitive property loss (FEMA 2020a). While the federal programs provide 58 

financial incentives to reduce the number of properties in high flood risk areas, local 59 

governments derive the policy process of its adoption and implementation (Siders 2013).  60 

The public policy adoption and implementation processes are dynamic and complex 61 

(Sabatier and Weible 2007). This is no exception for the adoption of hazards mitigation policies 62 

by localities prone to natural hazards. Despite the fact that the property buyout program has 63 

existed for some decades, both empirical research and theorization of its adoption and 64 

effectiveness have remained very limited.  65 

This study synthesizes the literature about policy innovation and adoption theories and 66 

natural hazard policy adoption. We propose a theoretical framework for understanding the 67 
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factors driving the buyout policy adoption at the local level. We then subsequently use two 68 

cases to illustrate the proposed framework and outline the directions for future research.    69 

Policy Innovation and Adoption Process 70 

Policy innovation is described as both a process and a result for a locality to adopt a new 71 

program or policy (Roberts 1992). This program or policy is new to the locality, but other 72 

localities took up years ago (Walker 1969). Policy adoption is the phase wherein decision-73 

makers recognize an existing need, search for solutions, and decide to proceed with the 74 

implementation of the solution (Damanpour and Schneider 2006). Several scholars developed 75 

theoretical frameworks for policy innovation and adoption; however, each of them has its 76 

limitations when applied to the natural hazard policy study.  77 

Multiple Streams Framework 78 

The Multiple Streams Framework (MSF) (Kingdon 2014) interprets how national 79 

governments make policy in ambiguous situations. It is widely used to explain policy formation 80 

(Sabatier and Weible 2007). Three streams are recognized in the policy system, including the 81 

problem stream, the policy stream, and the politics stream. The other elements, such as policy 82 

windows and policy entrepreneurs, can also affect the agenda-setting of policymaking (Sabatier 83 

and Weible 2007; Zahariadis 1992).  84 

The problem stream includes data about various conditions that decision-makers need to 85 

address. Indicators, focusing events, feedback, and problem load draw policy makers’ attention 86 

to problems (Sabatier and Weible 2007). The policy stream refers to a bundle of ideas regarding 87 

policy solutions. Policymakers decide to adopt a policy based on several criteria, such as 88 

resource adequacy and the level of network integration (Zahariadis 1992). The politics stream 89 

represents the broader political discourse of policymaking (e.g., political parties). This stream 90 

has three subcomponents: the national mood, party ideology, and administrative turnover 91 
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influencing government officials to include or promote items on agendas (Sabatier and Weible 92 

2007).     93 

Although Kingdon’s (2014) work addressed policymaking at the national level, the MSF 94 

can also be used in analyzing policy for the subnational and local levels (Henstra 2010). 95 

However, critics of Kingdon’s MSF pointed out that the “streams” were analytically separated, 96 

while in fact, they are often difficult to separate due to the same policy actors participating in 97 

proposing and solving problems (Cairney 2020; Knaggård 2016; Zahariadis 2007). The 98 

metaphorical language blurs the MSF and limits our ability to generalize from multiple cases. 99 

In addition, the information selection process of the MSF is imperfect. Policymakers often 100 

collect information from selected sources and new information is difficult to gather for them. 101 

Hence, it is easy for the presentation of information to be susceptible to bias and manipulation.   102 

Innovation and Diffusion Models in Policy Research 103 

In the literature, there are two main explanations for a state’s decision to adopt a new 104 

policy: internal determinants and diffusion models (Sabatier and Weible 2007). According to 105 

the internal determinants’ model, the factors driving a jurisdiction’s innovation include 106 

political, economic, or social features inside the state (Sabatier and Weible 2007; Walker 1969). 107 

The diffusion models, on the other hand, are intrinsically intergovernmental. These models 108 

claim that a state’s policy adoption is influenced by other states’ adoption. Two models of 109 

policy diffusion are most widely proposed in the literature, including the national interaction 110 

model and the regional diffusion model (Berry and Berry 2007). The national interaction model 111 

presumes that officials establish a national communication network among states so that they 112 

can learn about policies from their colleagues in other states (Gray 1973). The regional 113 

diffusion model stipulates that states’ policy adoption is influenced by their neighbors. The 114 

policy actions for those states might have similar impacts because they share similar economic, 115 

social, and environmental issues (Kontokosta 2011). There are three basic mechanisms for 116 
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these models: learning, emulation, and competition between states (Boushey 2010; Maggetti 117 

and Gilardi 2016; Sabatier and Weible 2007). Policy learning is a critical path for policy change 118 

which was highlighted by the Advocacy Coalition Framework (ACF) (Sabatier and Weible 119 

2007). Learning demonstrates that policymakers can learn the successes from other 120 

governments. The difference between learning and imitation is that learning concentrates on 121 

the action and considers the effectiveness and consequences of policy adoption, whereas 122 

imitation concentrates on the actor without regard for the consequences. This indicates that 123 

policymakers simply copy the policies of other governments (Boushey 2010; Maggetti and 124 

Gilardi 2016; Sabatier and Weible 2007). Competition means that policymakers consider the 125 

economic impact of other governments’ adoption (or lack thereof). The difference between 126 

learning and competition is that learning can generally occur throughout counties, but 127 

economic competition is usually limited to neighboring governments (Boushey 2010; Maggetti 128 

and Gilardi 2016; Sabatier and Weible 2007). However, some researchers maintained that 129 

policy adoptions cannot be explained solely by one of the internal determinants and policy 130 

diffusion (Sabatier and Weible 2007). The traditional diffusion framework is too sequential 131 

and driven by the demands of potential adopters, which is excessively instrumental 132 

(Wainwright and Waring 2007).  133 

Institutional Capacity 134 

Institutional capacity has been considered as a fundamental precedent for policy 135 

innovation and adoption. This capacity refers to the ability of the entire institution to undertake 136 

a task, using formal tools (procedures, laws and regulations, etc.) and informal tools (values, 137 

norms, traditions, etc.) (Storbjörk and Hedrén 2011; Van de Meene et al. 2009).  138 

There are three dimensions of institutional capacity: individual, organizational, and 139 

systemic (Babu and Blom 2014; The Challenge of Capacity Development: Working Towards 140 

Good Practice 2006). Individual capacity, such as proactive performance, motivation, and 141 
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ability, is fundamental to the success of any policy (Willems and Baumert 2003). 142 

Organizational management capacity comprises five aspects. The first aspect is mandating, 143 

which identifies clear tasks that can drive the work of organizations to deal with a particular 144 

issue (e.g., hazards mitigation). The ability to allocate sufficient human and financial resources 145 

is also important. Adaptable culture, cooperation with other organizations, and leadership to 146 

achieve coherence influence policy decisions (Babu and Blom 2014; Storbjörk and Hedrén 147 

2011). System capacity, also known as the enabling environment, includes three distinct levels: 148 

networking/cooperation capacity, regulatory framework, and social norms. Networking 149 

capacity is a key step for the success of any policy which can exist between organizations at 150 

the same institutional level (horizontal) or different levels (vertical) (Marin and Wellman 2011). 151 

Regulatory factors (laws, rules, and regulations) form a broader institutional context (World 152 

Bank, 2003). The manner in which governments are selected, monitored and changed and the 153 

way in which political institutions make decisions on policy problems have a significant impact 154 

on governance (Babu and Blom 2014; Willems and Baumert 2003). Social norms, values, and 155 

practices are critical because they can promote collaboration by public participation in public 156 

policy and can foster individual responsibility for the environment.  157 

Natural Hazards Policy Adoption 158 

Some recent studies have empirically researched the factors of natural hazard mitigation 159 

or adaptation policy at different levels based on both quantitative and qualitative methods. 160 

Since policy adoption is not a binary decision, the literature highlighted several elements that 161 

may impact the adoption process of natural hazard mitigation and adaptation policies.      162 

A natural hazard is a geographical or meteorological event that will likely have a negative 163 

impact on the built environment (FEMA n.d.a). Natural hazards with unique features (e.g., 164 

scope and suddenness) influence both policy adoption and innovation (Birkland 2016). Notably, 165 

localities with more severe natural hazard problems are more likely to adopt a disaster-related 166 
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policy (Krause et al. 2019; Massey et al. 2014; Miao 2019; Shi et al. 2015). This is because 167 

natural hazards usually cause more public awareness and political momentum for mitigation 168 

or adaptation policy. Therefore, disasters serve as windows of opportunity for policy change 169 

(Birkland 2010).  170 

Social context including socio-demographic and socioeconomic characteristics of 171 

localities is also a significant factor set for natural hazard mitigation and adaptation decisions 172 

(Krause et al. 2019; Miao 2019). Specifically, researchers have studied various social context 173 

factors influencing disaster mitigation or climate adaptation policy adoption. Demographic 174 

factors include the aging population (Miao 2019), minority population (Krause et al. 2019), as 175 

well as population size (Kalafatis 2018; Mach et al. 2019). Others integrated economic factors 176 

into natural hazard policy adoption, such as agriculture economic proportion (Miao 2019), 177 

municipal expenditures per capita (Shi et al. 2015), education (Krause 2011), and income 178 

(Kalafatis 2018). These factors may be related to funding resources for policy adoption.      179 

More studies are emerging to assess the influence of institutional capacity factors on 180 

hazard and climate change mitigation or adaptation policy adoption. Since it is difficult to 181 

quantify institutional capacity for mitigation and adaptation decision-making (Shi et al. 2015), 182 

scholars applied various research methods to study this topic. The definitions and scope of 183 

institutional capacity are inconsistent across different studies. Brody et al. (2009) suggested 184 

that organizational capacity (e.g., commitment to mitigate floods, financial and personnel 185 

resources, and data quality) had more of an effect on decisions of non-structural flood 186 

mitigation strategies than structural ones, based on two Ordinary Least Squares (OLS) models. 187 

Bolson and Broad (2013) found that leadership could assist with resolving resource limitations 188 

as well as supporting innovative agency culture of climate change planning and policy based 189 

on quantitative and qualitative mixed methods. Linkous et al. (2019) distinguished seven 190 
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categories of factors related to localities’ adoption of transfer of development rights programs 191 

for growth management efforts based on logistic regressions.      192 

Meanwhile, some studies cited policy diffusion as a key driver to natural hazards 193 

mitigation planning. Miao (2019) found that geographic proximity influenced the decisions of 194 

states’ adaptation planning. States tended to adopt adaptation policies when their neighbors 195 

engaged in the planning process. However, Massey et al. (2014) noted that “progress in 196 

countries” on adaptation did not serve as an impetus for other country’s policy adoption.  197 

In summary, one critical shortcoming of the hazards mitigation policy adoption literature 198 

is the lack of a holistic examination of the complex relationships between adoption of specific 199 

policies, political and governmental environment, geographic characteristics, and regulatory 200 

approaches (Linkous et al. 2019). Natural hazards policy adoption quantitative studies need to 201 

be supplemented with qualitative case studies, which provides a richer contextual 202 

understanding of localities’ policy adoption. Additionally, there is limited research on the 203 

factors influencing the adoption of the property buyout policy. So far, this is only one study 204 

that is directly associated with the property buyout policy adoption (Mach et al. 2019).   205 

Theorizing Hazard Mitigation Policy Adoption   206 

Drawing from policy theories as well as literature on natural hazard policy adoption, we 207 

can begin to theorize hazard mitigation policy adoption (Fig. 2). Our goal here is to identify 208 

the key elements and parameters of the hazard mitigation policy adoption construct as well as 209 

the relationship between them.  210 

A locality’s decision to pursue hazard mitigation policies (e.g., to mitigate flood risk) is 211 

expected to be driven by a set of internal and external factors. The internal factors are 212 

conditions inherent to a locality, including problem identification, institutional capacity, and 213 

social and economic context. Problem identification captures the severity of natural hazard risk 214 

(e.g., flood risk) in a locality, including hazard exposure, disaster impact, and previous 215 
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experience with disaster events. Much research has confirmed that if communities had more 216 

serious problems caused by natural hazards, public officials would tend to adopt more hazard 217 

mitigation policies (Krause et al. 2019; Massey et al. 2014; Miao 2019; Shi et al. 2015; Zahran 218 

et al. 2008). Social and economic contexts reflect the basic community attributes of the county. 219 

Socioeconomic and demographic factors, such as income, population, education, etc., are 220 

important for the local government’s buyout decisions and citizens’ innovative ability to 221 

participate in the buyout voluntarily (Flanagan et al. 2011; Gaynor and Wilson 2020; Krause 222 

et al. 2019; Mach et al. 2019; Miao 2019). Institutional capacity refers to three levels of 223 

capacity, including individual professional capacity, organizational management capacity, and 224 

system capacity (Babu and Blom 2014; The Challenge of Capacity Development: Working 225 

Towards Good Practice 2006). The capacity at different levels influences the decision-making 226 

of local governments from their officials, their organizations, and system aspects. Individual 227 

professional capacity can be an intermediate mechanism for governance to make policy 228 

interventions (Willems and Baumert 2003). For example, the technical skill of floodplain 229 

managers in a community is critical in helping the public and officials appreciate the flood risk 230 

through collecting, simulating, visualizing, and communicating flood risk data. Organizational 231 

management capacity (e.g., financial impact of buyouts and leadership) reflects the degree to 232 

which governments support innovation and achieve consensus in policy adoption (Babu and 233 

Blom 2014; Brody et al. 2009; Storbjörk and Hedrén 2011). System capacity refers to 234 

interdepartmental cooperation or cooperation between local governments and other 235 

stakeholders which can also affect policy adoption of flood mitigation (Marin and Wellman 236 

2011).   237 

The external factors are precedents outside a community that could influence its 238 

willingness and/or ability to adopt the program. This category includes vertical system capacity 239 

and policy diffusion. The factors of cross-sector engagement and collaboration outside the 240 
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county’s administrative border are external factors that influence the buyout policy adoption 241 

and innovation. It comprises local governments’ collaboration with upper-level governments, 242 

private sectors, NGOs, etc. (Marin and Wellman 2011; World Bank 2003). Communication 243 

and the transfer of funds between hierarchical layers which are part of vertical networking 244 

capacity affect the property buyout decision of governments. The factors of policy diffusion 245 

are developed based on three mechanisms: learning, imitation, and economic competition 246 

(Boushey 2010; Maggetti and Gilardi 2016; Sabatier and Weible 2007). A locality can learn or 247 

imitate the buyout approach from the other localities, which can ease the policy decision-248 

making process based on better information. Economic competition can prompt a locality to 249 

adopt a policy.   250 

In the context of hazard mitigation policy adoption, this proposed framework presents 251 

several advances to the original MSF and policy innovation and diffusion theories. Firstly, the 252 

stream concepts of MSF are largely metaphorical. In our proposed framework, these 253 

metaphorical concepts are operationalized to specific measures and factors that are more 254 

conducive to understanding different elements of the policy adoption process. Secondly, 255 

natural hazards constitute a policy domain with unique characteristics. Natural hazards’ 256 

features -- hazard exposure, disaster impact, and a community’s previous experience with 257 

disaster events are proven factors that could trigger government responses and policy change 258 

(Birkland 2016). Both MSF and policy innovation and diffusion theories have problem-related 259 

content which includes a bundle of environmental conditions and social characteristics in a 260 

community, such as government budget deficits, disasters, inflation, and so on (Fowler 2020; 261 

Sabatier and Weible 2007). In comparison, our proposed framework includes a designated 262 

category to capture the salient influence of natural hazards on hazard policy adoption. Thirdly, 263 

our proposed framework highlights the importance of policy entrepreneurship in hazard 264 

mitigation policy adoption (Ridde 2009; Zohlnhöfer and Rüb 2016). This includes internal 265 
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institutional capacity as well as external cross-sector engagement and collaboration. One of the 266 

most widely noted challenges of natural hazards policy adoption at the local level is that such 267 

an issue does not normally receive sustained attention from the officials and the public, 268 

especially in areas where hazardous events are less frequent. Policy entrepreneurs are vital in 269 

advancing and maintaining natural hazards on the local policy agenda, as well as devising and 270 

formulating pertaining rules and regulations. Lastly, our proposed framework stipulates that 271 

policy diffusion of natural hazard mitigation programs could happen between neighboring 272 

localities. For example, FEMA in the U.S. provides a variety of grants incentivizing local 273 

governments to adopt hazard mitigation programs. These funding opportunities, along with 274 

FEMA’s rules and technical requirements pertaining to these federal grants present a scenario 275 

where learning, imitation, and competition could take place between localities in the policy 276 

domain of natural hazard mitigation. 277 

The Property Buyout Program 278 

General History 279 

The property buyout program in the U.S. can trace its origins to the relocation of the entire 280 

downtown area from the Kickapoo River floodplain to the higher grounds in Soldiers Grove, 281 

Wisconsin in 1978 (Greer and Binder 2016). Following the Great Midwest Floods in 1993, the 282 

focus of federal hazard mitigation policies shifted from structural to non-structural measures 283 

(e.g., property buyout/acquisition program) (Congressional Research Service 2010). Revised 284 

and newly enacted legislation in the 1990s encouraged restrictions on the human occupation 285 

of floodplains (Burby et al. 1999). Consequently, the number of buyout projects increased 286 

significantly (Fig. 1) (FEMA 2020b). FEMA purchased and funded 47,099 voluntary 287 

properties across the country from 1989 to 2020 (FEMA 2020b). Since 2000, FEMA has 288 

invested approximately $843 million on property buyout programs in 52 states, benefiting over 289 

1000 communities (FEMA 2020b; Siders 2018). The number of FEMA-approved buyout 290 
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projects in a state ranges from 2 to 2,852 (FEMA 2020b). Four states, including Texas (2,852), 291 

North Carolina (1,899), Lowa (1,608), and Pennsylvania (1,073), have the most approved 292 

buyout projects so far.  293 

The Buyout Process  294 

The process of a buyout project is lengthy and complicated. It could take up to 13 to 35 295 

months to complete. There are five phases of the buyout process, including policy adoption, 296 

funding application and appraisal, relocation, demolition, and open space management (Office 297 

of the Federal Register n.d.b). In this process, many different stakeholders get involved, 298 

including different departments of governments at the local, state, and federal levels, property 299 

owners, certified appraisers, landscape designers, etc. (Office of the Federal Register n.d.a). 300 

According to FEMA’s buyout guidance (44 CFR Part 80), a local government 301 

(subapplicant/subgrantee) can apply for federal funds through the state government 302 

(applicant/grantee) regarding the property buyout program (Office of the Federal Register n.d.a; 303 

Office of the Federal Register n.d.b). Property owners are voluntarily participating in the 304 

buyout program. FEMA reviews the applications in terms of the rules abidance, benefit-cost 305 

analysis (BCA), and environmental and cultural resources effects (Office of the Federal 306 

Register n.d.b). If the grant application is approved, the property owner will have a kick-307 

off/information meeting with a grant coordinator to know the buyout process and timeline 308 

(Harris County, 2017). In the appraisal process, buyout program administrators make offers to 309 

property owners based on the market value of the property (Office of the Federal Register 310 

n.d.b). When funding is available, the local government will assign a purchase agent to the 311 

homeowner (Office of the Federal Register n.d.b). In the relocation process, the local 312 

government will assign a relocation agent who will examine the property owner’s eligibility 313 

for relocation assistance and estimate the amount of moving allowance for the property owner. 314 

Then local governments will demolish the purchased property (Office of the Federal Register 315 

javascript:;
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n.d.b). Under FEMA's deed restrictions, the property site must be maintained as open space 316 

forever, protecting the function of the natural flood plain (FEMA 2015). In summary, property 317 

buyout in floodplains is a multi-step process that involves many stakeholders at all levels of 318 

government. As a result, the buyout adoption and implementation can be influenced by various 319 

factors, including both factors internal to the community as well as factors external to the 320 

community.     321 

Case Studies 322 

To illustrate the conceptual framework presented above, we looked at localities in North 323 

Carolina and New Jersey where property buyout programs have been implemented. The FEMA 324 

property buyout database indicates that there have been more than a thousand property buyout 325 

projects with various levels of success in the state of North Carolina and the state of New Jersey. 326 

We collected information about these buyout projects from web pages, published journal 327 

articles, reports, and news articles. Through analyzing and synthesizing the collected 328 

information, our goal here is to examine the proposed framework of hazard mitigation policy 329 

adoption and identify the elements, if any, that are not captured by the framework.   330 

Floodplain Property Buyout Projects in North Carolina  331 

North Carolina is very successful in its adoption and implementation of the property 332 

buyout policy. From 1996 to 2020, FEMA has approved 1,899 property buyout projects in the 333 

state (FEMA 2020b). Kinston, Greenville, Rocky Mount, Goldsboro, and Grifton are the five 334 

municipalities that have the largest number (1,034 in total) of approved buyout projects in 335 

North Carolina. As shown in the map created via GIS, these five cities form a circle of clustered 336 

points (Fig. 3). The property buyout policy adoption in NC was influenced by hazard problem 337 

severity, social context, institutional capacity, and policy diffusion factors. The explanation of 338 

each factor category is as below.  339 
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Internal Factor – Hazard Problems 340 

North Carolina suffered from some of the worst flooding events in the U.S. The state has 341 

over 300 miles of Atlantic coastline with an average of 54 inches of rainfall every year, the 342 

highest peaks east of the Rocky Mountains with 16 inches of snowfall, and 17 major river 343 

basins with flat topography allowing floodwater to reach many homes (North Carolina Flood 344 

Insurance n.d.). Hurricanes and tropical storms have plagued the state over the past 30 years, 345 

causing a great number of flooding damage (Table 1) (NOAA National Centers for 346 

Environmental Information 2021).   347 

Fig. 4 plots the number of buyout projects in the state from 1996 to 2018 and the major 348 

tropical storms and hurricanes during this period. The vast majority of the approved buyout 349 

projects in the state took place in 2004 with 511 projects and in 2007 with 412 projects. In the 350 

years before 2004 and 2007, the buyout project numbers stayed fairly low and stable. During 351 

this period, seven hurricanes and three tropical storms visited the state. Thus, the extreme 352 

disasters triggered the adoption of the property buyout policy at the local level in NC.  353 

Internal Factor – Social and Economic Context  354 

The top five cities that have the most FEMA-approved buyout projects in North Carolina 355 

all have a larger population of Black residents, higher poverty rates, and lower median 356 

household income than those for North Carolina as a whole (Table 2). For example, Kinston’s 357 

African American population is 66.2% which is approximately three times that of the state 358 

(22.2%). The percentage of people who obtained bachelor’s degrees or higher in Kinston is 359 

17.6%, almost half of the state average. In Kinston, median household income ($33,066) is the 360 

lowest and the poverty rate (27.8%) is the second-highest among the five cities. This means 361 

Kinston is the most vulnerable locality with the highest number of FEMA-approved buyout 362 

projects (346). Cities with larger populations tend to have more buyouts. But the education 363 

attainment factor cannot explain the buyout policy adoption among five cities directly. 364 
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Multivariate analysis will be needed to explore nomothetic causal relationships between social-365 

demographic/socioeconomic factors and the property buyout policy adoption at the local level 366 

in the future.  367 

Internal Factor – Institutional Capacity 368 

Institutional capacity factors at the individual, organizational, and systematic levels 369 

influenced the adoption of property buyout policy adoption in North Carolina. In terms of 370 

individual factors, local floodplain officials with some appropriate technical skills can 371 

understand spatial data and better address problems in planning and implementing floodplain 372 

management programs. For example, the City of Kinston has the largest number of FEMA-373 

approved property buyout projects (346) in NC from 1997 to 2020 (Case Study: Kinston, North 374 

Carolina 2016; FEMA 2020c). Local officials who were working on Hazard Mitigation Grant 375 

Program Acquisition and Management used GIS to show the 100- and 500-year floodplains 376 

virtually so that they could figure out the potential damage of properties and make plans for 377 

buyouts (McCann 2006; FEMA 2020c). Moreover, GIS can help to reflect the flood risk and 378 

illustrate the benefits of buyouts for residents as an educational tool. Based on the 379 

understanding of the outcomes of buyouts through GIS, most homeowners who participated in 380 

the buyout in Kinston chose to relocate to the same city after Hurricane Fran hit in September 381 

1996 (FEMA 2020c). Through this local governments minimized the negative effects of the 382 

acquisitions and relocations on its tax base in Kinston.   383 

At the organizational capacity level, funding and financial impact on localities regarding 384 

buyout policy adoption also affect local governments’ decisions. For instance, Mecklenburg 385 

County made the decision of buyouts based on whether they had enough budget in 1999 386 

(Elizabeth DeAngelis 1999). Moreover, if residents who participated in the buyouts moved 387 

outside the community, it would decrease the local tax base and leave local governments to 388 

pay for the maintenance of vacant lands (Salvesen and BenDor 2018). This negative financial 389 
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consequence may also influence the local government’s decisions on the buyout policy 390 

adoption. Therefore, it is necessary to consider incentives and strategies for residents to 391 

relocate within the community. In NC, Rocky Mount, Kinston, and Greenville all provided 392 

sufficient housing options within their jurisdictions to help retain residents (Salvesen et al. 393 

2018). Another example is that the local government in the City of Whiteville adopted the 394 

buyout because they provided incentives to residents who stayed in the same city after 395 

Hurricane Florence in 2018 (Wagner 2019). These incentives prevented population losses in 396 

the city which allowed the local government to continue to receive the same amount of state 397 

shares of sales tax based on its population. In addition, leadership also plays a role in the 398 

decision of buyout at the local level. Besides the above individual professional skill factor 399 

making the property buyout projects successful in Kinston, local public officials of Kinston 400 

committed to proactively integrating floodplain management approaches into the community 401 

so as to reduce flood risks (Case Study: Kinston, North Carolina 2016; Press 1996; Short n.d.). 402 

Its exclusive mitigation strategy was the property buyout program, which planned to remove 403 

residents from the floodplain to higher ground. As a result, Kinston restored floodplain 404 

functions along the Neuse River. Until 2019, Kinston purchased 1,600 homes and kept 73% of 405 

the floodplain as open space in the city (Short n.d.).  406 

With regard to institutional systematic capacity factor, network and regulatory framework 407 

among different stakeholders in a locality play an important role in the buyout policy adoption 408 

and implementation process. Cooperation between local governments and the private sectors 409 

improves coordination and manages personnel and resources. For example, the local 410 

government in Rocky Mount hired a consulting firm with previous working knowledge on the 411 

buyouts in order to supplement the personnel capacity of the urban planners (Case Study: 412 

Rocky Mount, North Carolina 2016).  413 
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External Factor – Cross-sector Engagement and Collaboration 414 

Network capacity of organizations and regulatory frameworks beyond locality boundaries 415 

influenced the property buyout policy adoption in North Carolina. The vertical communication 416 

and coordination among all levels of government impact the property buyout policy adoption. 417 

On average, 75% of the property buyout projects are paid by FEMA. The remaining 25% are 418 

the responsibility of state and/or local government (FEMA 2016). In 1999, given that Hurricane 419 

Floyd caused approximately 4,000 housing units damaged in Rocky Mount, 446 homes were 420 

bought by the local government, which was the largest number of buyout homes at that time in 421 

North Carolina. The buyout policy adoption and implementation process were swift because 422 

the state government provided two funds, the State Acquisition and Relocation Fund (SARF) 423 

and the Crisis Housing Assistance Fund (CHAF), in order to supplement FEMA HMGP and 424 

raise the possibility of buyouts in Rocky Mount (Case Study: Rocky Mount, North Carolina 425 

2016).  426 

Horizontal cooperation among local governments beyond boundaries is also an important 427 

foundation for buyout policy adoption. For example, Edgecombe County, Nash County, and 428 

Rocky Mount City communicated and cooperated with each other on buyout applications for 429 

FEMA HMGP, by designating personnel and collecting resources after Hurricane Floyd in 430 

1999 (Case Study: Rocky Mount, North Carolina 2016). 431 

External Factor – Policy Diffusion  432 

Policy diffusion including learning, imitation and economic competition factors can also 433 

explain the property buyout policy adoption in the cases of North Carolina. The clustered 434 

spatial pattern of buyout projects in NC can be explained by the policy diffusion learning factor. 435 

For instance, the city staff of Rocky Mount visited their neighbors, Greenville and Goldsboro, 436 

to learn how to manage a buyout process after Hurricane Fran in 1996 (Case Study: Rocky 437 

Mount, North Carolina 2016). In addition, local officials of Kinston communicated with the 438 
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officials from Grand Forks, North Dakota to imitate their buyout process because Grand Forks 439 

experienced severe flooding in 1997 (Case Study: Kinston, North Carolina 2016).  440 

Floodplain Property Buyout Projects in New Jersey 441 

The property buyout projects in New Jersey are different from those in North Carolina. 442 

The New Jersey state government has a unique program to manage the buyouts named the Blue 443 

Acres floodplain acquisition program. In the aftermath of Hurricane Sandy, the Department of 444 

Environmental Protection’s Blue Acres program has purchased 967 properties with a total of 445 

$375 million from FEMA HMGP and the Department of Housing and Urban Development 446 

(HUD) Community Development Block Grant – Disaster Recovery (CDBG-DR) (Auciello 447 

2019). The Hurricane Sandy Rebuilding Strategy emphasizes property buyout as a policy focus 448 

to reduce the risk of future repetitive flooding losses (Hurricane Sandy Rebuilding Task Force 449 

2013). The buyout projects in NJ were unique from the similar programs in other states because 450 

the property purchasing processes were completed in a few weeks whereas other states often 451 

need months or years to complete them. 452 

Internal Factor – Hazard Problems 453 

New Jersey is a coastal state, and its coastlines border the Atlantic Ocean. Seventeen of 454 

New Jersey’s 21 counties cover 1,792 miles of coastline (Hess et al. 2019). In New Jersey, 455 

there are 285 square miles of land within five feet above the high tide line (Climate Central 456 

2014). Researchers estimate that there are currently 62,000-86,000 homes and commercial 457 

properties are located in areas with a 1-in-30 likelihood of storm or flood (Hess et al. 2019). 458 

Thus, it's no surprise that major floods have occurred in the past years and the state has a long 459 

history of dealing with repetitive flood loss. 460 

Hurricane Sandy as a focusing event was the main impetus for the property buyout policy 461 

in the state. Hurricane Sandy made landfall near Atlantic City in NJ on October 29, 2012, with 462 

strong winds and heavy rainfall, flooding most areas of the state. It caused an economic loss of 463 
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$29.5 billion (2012 USD) (Strauss et al. 2021). 346,000 homes were damaged, and 37 people 464 

died (FEMA, 2020d). It was the most destructive natural hazard that has ever hit New Jersey.  465 

The Blue Acres program originally started in 1995 to oversee the property buyout in the 466 

state, but its role expanded immensely after Hurricane Sandy in 2012 (State of New Jersey 467 

2019). Blue Acres made offers of the Superstorm Sandy acquisitions on 690 homes in only two 468 

years (FEMA 2020d). The state government also conducted buyout-related legislation after 469 

Hurricane Sandy. For example, Bill A928 allocated “at least $100 million from Garden State 470 

Green Acres Preservation Trust Fund for coastal and inland Blue Acres land Acquisition 471 

projects in flood-prone areas” (Bill Track50 n.d.). 472 

Internal Factor – Social and Economic Context 473 

In contrast to the buyout cases in North Carolina, socio-demographic and socioeconomic 474 

factors might not influence the buyout policy adoption as strongly in New Jersey. There are 15 475 

cities or towns in nine counties in the state that adopted and implemented the property buyout 476 

program (Table 3). The percentage of Black residents in 11 cities/towns is lower than that for 477 

New Jersey as a whole (15.1%). The percentage of people who obtained bachelor’s degrees or 478 

higher in 11 cities/towns is lower than the average value of New Jersey (39.7%). In eight 479 

cities/towns, median household income is lower than that for all of New Jersey ($82,545). 480 

Poverty rates in 11 cities/towns are lower than that for New Jersey in its entirety (9.2%). Even 481 

though over half of cities/towns that adopted buyouts have similar characteristics, we need to 482 

conduct a quantitative analysis to prove the relationship between them.  483 

Internal Factor – Institutional Capacity 484 

Three levels of institutional capacity factors (individual, organizational, and systematic) 485 

played a significant role in the property buyout policy adoption and implementation in NJ. 486 

Professional skills assisted officials in hastening the buyout adoption and implementation 487 

process. Light Detection and Ranging or LiDAR were mapping systems developed by New 488 
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Jersey state officials. They created digital elevation models quickly and accurately based on 489 

capturing topographic information, which helped to evaluate the buyout project application. 490 

The officials saved not only two or three months of each application by using these mapping 491 

systems but also saved one thousand dollars for each property (FEMA 2020d).   492 

The innovative agency culture of the organizational capacity factor was a key for the 493 

success of buyouts in NJ. Given that FEMA's HMGP eligibility required historical and 494 

environmental reviews of properties which were lengthy, the acquisition process might have 495 

been delayed, and homeowners might have had to wait for help over two years in other states. 496 

The “Dashboard Survey” method employed by the Blue Acres team dramatically decreased the 497 

number of properties that needed extensive reviews in order to accelerate the application 498 

process of buyouts. The team used this approach to take preliminary site surveys and minimize 499 

the number of properties that needed detailed evaluation before the buyout application process 500 

began. For instance, homes that had been built fewer than 50 years prior to Hurricane Sandy 501 

could be excluded from the review (FEMA 2020d). 502 

In terms of systematic capacity factors, partnership and teamwork that foster dialogue and 503 

let people think collectively was crucial for the buyout adoption and implementation process 504 

in NJ. To reduce red tape and speed up the acquisition process, Blue Acres worked with 505 

experienced appraisers, environmental hazard inspectors, as well as GIS and other real estate 506 

experts (FEMA 2020d).  507 

External Factor – Cross-sector Engagement and Collaboration 508 

In terms of external institutional capacity factors, collaborative efforts among different 509 

levels of governments were important in ensuring that buyout adoption and implementation 510 

processes were handled quite well. One of the biggest obstacles for local governments to adopt 511 

the property buyout policy was the preparation of the required BCA. FEMA used it to 512 

demonstrate the cost-effectiveness of the buyout projects. This BCA preparation can often take 513 
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longer than several years (Weber 2019). In New Jersey, after Hurricane Sandy, at the beginning 514 

of the buyout policy adoption process, Blue Acres team members relocated to the Joint Field 515 

Office in order to collaborate with FEMA and the New Jersey Office of Emergency 516 

Management (OEM) to increase work efficiency. Governments only spent two weeks 517 

reviewing the submission and approving the projects (FEMA 2020d).  518 

External Factor – Policy Diffusion  519 

Since the property buyout policy is voluntary both for local governments and residents, 520 

learning about the property buyout program in other states has prompted local governments in 521 

New Jersey to incorporate the policy into the agenda. This was the case in Morris County, 522 

which implemented the first-of-its-kind county program in New Jersey. After tropical storm 523 

Irene (2011), Jennifer McCulloch, who was a coordinator of the flood mitigation program, 524 

studied flood mitigation strategies across the country. She found that the buyout policy could 525 

resolve flooding issues permanently and was cost-effective. Then she reached out and 526 

persuaded elected officials of the county to adopt and participate in the buyout program 527 

(McCulloch n.d.). As of June 12, 2020, Morris County had 78 grants for housing acquisition 528 

and expended $8.8 million on buyouts in seven towns (Morris County NJ 2020). So far, Blue 529 

Acres has already assisted the local governments of nine counties, which has encouraged other 530 

jurisdictions in the state to learn about or imitate buyouts (The Associated Press 2019).    531 

Discussion 532 

The buyout projects in the state of North Carolina and New Jersey provided evidence that 533 

is overall consistent with the proposed theoretical framework for hazard mitigation policy 534 

adoption at the local level. Specifically, all localities in these two states adopting buyouts have 535 

problems with flooding that drove them to take up the flood mitigation policy. With regard to 536 

social context factors, the results of North Carolina suggest that a high percentage of African 537 

American residents, poverty rates as well as low median household income affect local 538 
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governments’ decisions to adopt the policy. However, socio-demographic and socioeconomic 539 

elements did not have the same effect on the buyout policy adoption in New Jersey. The 540 

percentage of African American population was not a factor in New Jersey. Instead, the level 541 

of education attainment (e.g., the low percentage of people with bachelor’s degrees or higher) 542 

might have influenced the uptake of buyouts. Although the literature has recognized race, 543 

income, and population of localities as essential indicators influencing policy decisions (Gabbe 544 

et al. 2021; Hui et al. 2019; Krause 2011), their importance is not clear in our case studies. This 545 

is an area that will require further research.  546 

In addition, institutional capacity factors played a significant role in both NC and NJ cases 547 

of buyout adoption. Individual capacity (e.g., technical skills), organizational capacity (e.g., 548 

financial and leadership), and system capacity (e.g., cooperation with other experts within the 549 

jurisdiction) affected local governments’ decisions to adopt the buyout policy. As for the 550 

external factors, collaboration with upper-level governments and sectors outside of jurisdiction 551 

can assist the adoption process of buyouts for local governments. In particular, state 552 

governments both in North Carolina and New Jersey assisted local governments to adopt 553 

buyouts. They helped with funding issues and technique issues respectively. Policy diffusion, 554 

such as learning and imitation, can also trigger the uptake of buyouts. In North Carolina, 555 

neighboring cities learned or imitated buyouts from each other. Learning was also a significant 556 

element in the adoption process of the property buyout in New Jersey. However, the time 557 

duration of the buyout adoption in NJ is shorter than that in NC. In NJ, Blue Acres only spent 558 

two years from the adoption of the buyout program to the implementation. On the other hand, 559 

it took almost five or eight years for the localities in NC to adopt the property buyout program. 560 

This suggests that the pre-existing institutional capacity and early collaborations between 561 

various experts can certainly expedite the adoption of the property buyout program.        562 
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In summary, the proposed framework for hazard mitigation adoption at the local level does 563 

a fine job in capturing and explaining the factors influencing the buyout program adoptions in 564 

North Carolina and New Jersey. Nevertheless, we are fully aware of the limitations of the 565 

current study. While our case studies described the factors that go into the buyout policy 566 

adoption, they were not able to explore the inter-relationships between the different internal 567 

and external factors. Consequently, we cannot draw definitive conclusions about the net 568 

contribution of any particular factor (e.g., vertical and horizontal policy diffusion). To further 569 

explore the relationships between specific predictors and the buyout adoption, we need 570 

systematic quantitative and qualitative research that includes more cases of communities with 571 

varying degrees of success with the buyout program, including the ones who did not participate 572 

in this program, as well as varying hazards vulnerability and socioeconomic contexts. As an 573 

initial attempt to do this, we are currently conducting a survey of the communities in Virginia. 574 

Using this survey and the interviews we are doing with local officials in Virginia, we hope to 575 

address the limitations of the current study.       576 

Conclusions  577 

We drew upon theories of policy innovation and adoption, as well as hazard mitigation 578 

literature to propose a conceptual framework for hazard mitigation policy adoption at local 579 

levels. We used property buyout projects in the states of North Carolina and New Jersey to 580 

illustrate the proposed framework. A locality’s buyout decision is driven by a set of internal 581 

factors and external influences. Our case studies highlight that hazard problem is an important 582 

precedent of a locality’s buyout decision. In the process of a locality’s buyout policy adoption, 583 

the case studies highlight the importance of institutional capacity at the individual, 584 

organizational, and systematic levels. In terms of individual professional capacity, public 585 

officials with GIS and other technical skills are important for flood risk mapping, modeling, 586 

communication, and community outreach. At the organizational management capacity level, 587 
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reducing the negative financial impact on the tax base of buyouts and encouraging an 588 

innovative culture of flood mitigation strategies stimulate the adoption of buyouts. Horizontal 589 

cooperation among local organizations also facilitates policy adoption. Some external factors 590 

can also explain why some localities considered and adopted buyouts, for example, 591 

coordination among federal, state, and local levels, as well as learning and imitation 592 

mechanisms of policy diffusion.   593 

Although the case studies presented above show evidence consistent with the conceptual 594 

framework that we proposed for hazard mitigation policy adoption, they by no means suggest 595 

validation of the framework. Systematic research of localities with various characteristics of 596 

adopters and non-adopters (e.g., communities with flood hazards, but without buyout projects) 597 

is needed in the future. Currently, we are conducting a systematic evaluation of the floodplain 598 

property buyout programs. We are also doing a survey of the local floodplain managers who 599 

have intimate knowledge about these buyout projects. With this data, we hope to provide 600 

evidence in support of the proposed framework and/or identify the missing pieces in the 601 

framework.  602 

Data Availability Statement 603 

All data that support the findings of this study are available from the corresponding author 604 

upon reasonable request.  605 

Acknowledgments 606 

This research is partially supported by a Mitigation Matters Grant through supplemental 607 

funding from the Federal Emergency Management Agency (FEMA). This research also 608 

receives support from the National Science Foundation through Grant (Grant award#: 609 

1735139). Any opinions, findings, conclusions, or recommendations expressed in this 610 

material are those of the author(s) and do not necessarily reflect the views of the funding 611 

agencies. 612 



 26 

References 613 

Auciello, J. 2019. “N.J. flood zone buyout program purchases 700th property.” WHYY. 614 

Accessed September 03, 2020. https://whyy.org/articles/n-j-flood-zone-buyout-program-615 

purchases-700th-property/ 616 

Babu, S. and Blom, S. 2014. Resilience for food and nutrition security. (Eds). In F., 617 

Shenggen, PL., Rajul, & Y., Sivan. Building capacity for resilient food systems (Chapter 618 

14. Pp. 119-126). Washington, D.C.: International Food Policy Research Institute 619 

(IFPRI).  620 

Berry, F. S., and Berry, W. D. 2007. Innovation and diffusion models in policy research. In 621 

Sabatier, P. A., and Weible, C. M. (Eds.), Theories of the policy process (pp. 223-260). 622 

Colorado: Westview Press.  623 

BillTrack50. n.d. “NJ A928.” Accessed July 03, 2020. https://trackbill.com/bill/new-jersey-624 

assembly-bill-364-allocates-at-least-100-million-from-garden-state-green-acres-625 

preservation-trust-fund-for-coastal-and-inland-blue-acres-land-acquisition-projects-in-626 

flood-prone-areas/419418/ 627 

Birkland, T. A. 2010. Federal disaster policy: Learning, priorities, and prospects for 628 

resilience. In Comfort, L. K., Boin, A., and Demchak, C. C. (Eds.), Designing resilience: 629 

Preparing for extreme events (pp. 106-128). Pittsburgh: University of Pittsburgh Pre. 630 

Birkland, T. A. 2016. “Policy process theory and natural hazards.” Oxford Research 631 

Encyclopedia of Natural Hazard Science. Accessed November 01, 2019. 632 

https://doi.org/10.1093/acrefore/9780199389407.013.75 633 

Bolson, J., and Broad, K. 2013. “Early adoption of climate information: lessons learned from 634 

South Florida water resource management.” Weather, Climate, and Society, 5(3), 266-635 

281. https://doi.org/10.1175/wcas-d-12-00002.1 636 



 27 

Boushey, G. 2010. Innovation Hosts State Characteristics and Diffusion Dynamics. In Policy 637 

Diffusion Dynamics in America (pp. 95–96). Cambridge: Cambridge University Press. 638 

Brody, S. D., Kang, J. E., and Bernhardt, S. 2009. “Identifying factors influencing flood 639 

mitigation at the local level in Texas and Florida: The Role of Organizational Capacity.” 640 

Natural Hazards, 52(1), 167–184. https://doi.org/10.1007/s11069-009-9364-5 641 

Burby, R. J., Beatley, T., Berke, P. R., Deyle, R. E., French, S. P., Godschalk, D. R., Kaiser, 642 

E. J., Kartez, J. D., May, P. J., Olshansky, R., Paterson, R. G., and Platt, R. H. 1999. 643 

“Unleashing the power of planning to create disaster-resistant communities.” Journal of 644 

the American Planning Association, 65(3), 247–258.  645 

https://doi.org/10.1080/01944369908976055  646 

Cairney, P. 2020. Understanding public policy: theories and issues. New York: Red Globe 647 

Press. 648 

Case Study: Kinston, North Carolina. 2016. Chapel Hill: University of North Carolina 649 

Institute for the Environment (UNCIE).  650 

Case Study: Rocky Mount, North Carolina. 2016. Chapel Hill: University of North Carolina 651 

Institute for the Environment (UNCIE).  652 

Climate Central. 2014. “New Jersey and the Surging Sea.” Accessed June 03, 2020. 653 

https://sealevel.climatecentral.org/research/reports/new-jersey-and-the-surging-sea 654 

Congressional Research Service. 2010. “Federal flood policy challenges: Lessons from the 655 

2008 midwest flood.” EveryCRSReport.com. Accessed March 15, 2020. 656 

https://www.everycrsreport.com/reports/R40201.html 657 

Damanpour, F., and Schneider, M. 2006. “Phases of the adoption of innovation in 658 

organizations: effects of environment, organization and top managers.” British journal of 659 

Management, 17(3), 215-236. https://doi.org/10.1111/j.1467-8551.2006.00498.x 660 

https://sealevel.climatecentral.org/research/reports/new-jersey-and-the-surging-sea


 28 

Elizabeth DeAngelis, M. 1999. “County plans for flood plains.” Charlotte Observer, April 7, 661 

1999.  662 

FEMA (Federal Emergency Management Agency). 2015. Hazard mitigation assistance 663 

guidance addendum. Washington, D.C.: DHS.  664 

FEMA. 2016. Hazard mitigation assistance cost share guide. Washington, D.C.: DHS.  665 

FEMA. 2017. FEMA building science branch. Washington, D.C.: DHS. 666 

FEMA. 2020a. Public assistance program and policy guide version 4 - FEMA. Washington, 667 

D.C.: DHS.  668 

FEMA. 2020b. “OpenFEMA dataset: hazard mitigation assistance mitigated properties.” 669 

DHS. Accessed December 28, 2020. https://www.fema.gov/openfema-data-page/hazard-670 

mitigation-assistance-mitigated-properties 671 

FEMA. 2020c. “GIS becomes a new method for floodplain management in Kinston.” DHS. 672 

Accessed June 03, 2020. https://www.fema.gov/node/453422   673 

FEMA. 2020d. “Mitigation best practice - 3 years long, 3 years strong: New Jersey’s 674 

successful approach to purchasing homes along Sandy’s flooded path.” DHS. Accessed 675 

June 03, 2020. https://www.fema.gov/case-study/3-years-long-3-years-strong-new-676 

jerseys-successful-approach-purchasing-homes-along  677 

FEMA. n.d.a. “Natural hazards. National Risk Index.” DHS. Accessed February 11, 2022. 678 

https://hazards.fema.gov/nri/natural-hazards 679 

FEMA. n.d.b. “Unit 3 Disaster sequence of events of state disaster management course – IS 680 

208.” DHS. Accessed June 03, 2020. 681 

https://training.fema.gov/emiweb/downloads/is208sdmunit3.pdf 682 

First Street Foundation. 2020. “First street foundation releases new data disclosing flood risk 683 

of every U.S. home.” Accessed July 15, 2020. https://firststreet.org/press/2020-first-684 

street-foundation-flood-model-launch/  685 

https://www.fema.gov/openfema-data-page/hazard-mitigation-assistance-mitigated-properties
https://www.fema.gov/openfema-data-page/hazard-mitigation-assistance-mitigated-properties
https://www.fema.gov/node/453422
https://www.fema.gov/case-study/3-years-long-3-years-strong-new-jerseys-successful-approach-purchasing-homes-along
https://www.fema.gov/case-study/3-years-long-3-years-strong-new-jerseys-successful-approach-purchasing-homes-along
https://training.fema.gov/emiweb/downloads/is208sdmunit3.pdf
https://firststreet.org/press/2020-first-street-foundation-flood-model-launch/
https://firststreet.org/press/2020-first-street-foundation-flood-model-launch/


 29 

Flanagan, B. E., Gregory, E. W., Hallisey, E. J., Heitgerd, J. L., and Lewis, B. 2011. “A 686 

social vulnerability index for disaster management.” Journal of Homeland Security and 687 

Emergency Management, 8(1). https://doi.org/10.2202/1547-7355.1792  688 

Fowler, L. 2020. “Using the multiple streams framework to connect policy adoption to 689 

implementation.” Policy Studies Journal, 1-25. https://doi.org/10.1111/psj.12381 690 

Gabbe, C. J., Pierce, G., Petermann, E., and Marecek, A. 2021. “Why and how do cities plan 691 

for extreme heat?” Journal of Planning Education and Research, 1-15. 692 

https://doi.org/10.1177/0739456x211053654 693 

Gaynor, T. S., and Wilson, M. E. 2020. “Social vulnerability and equity: The 694 

disproportionate impact of COVID‐19.” Public administration review, 80(5), 832-838. 695 

https://doi.org/10.1111/puar.13264 696 

Gray, V. 1973. “Innovation in the states: A diffusion study.” American Political Science 697 

Review, 67(4), 1174–1185. https://doi.org/10.2307/1956539 698 

Greer, A., and Binder, S. 2016. “A historical assessment of home buyout policy: Are we 699 

learning or just failing?” Housing Policy Debate, 1482(June), 1–21. 700 

https://doi.org/10.1080/10511482.2016.1245209 701 

Harris County. 2017. “Voluntary buyout program.” Accessed October 01, 2020.     702 

https://www.houstontx.gov/council/g/harvey20170913/voluntarybuyoutprogramfema.pdf  703 

Henstra, D. 2010. “Explaining local policy choices: a multiple streams analysis of municipal 704 

emergency management.” Canadian Public Administration, 53(2), 241-258. 705 

https://doi.org/10.1111/j.1754-7121.2010.00128.x 706 

Hess, H., Delgado, M., Hamidi, R., Houser, T., Kopp, R., Bolliger, I., Hsiang, S., and 707 

Greenstone, M. 2019. “New Jersey's rising coastal risk.” Rhodium Group. Accessed June 708 

05, 2020. https://rhg.com/wp-709 

content/uploads/2019/10/Rhodium_NJCoastalRisk_Oct2019final.pdf  710 

https://doi.org/10.2202/1547-7355.1792
https://doi.org/10.1080/10511482.2016.1245209
https://www.houstontx.gov/council/g/harvey20170913/voluntarybuyoutprogramfema.pdf


 30 

Hui, I., Smith, G., and Kimmel, C. 2019. “Think globally, act locally: adoption of climate 711 

action plans in California.” Climatic Change, 155(4), 489-509. 712 

https://doi.org/10.1007/s10584-019-02505-7 713 

Hurricane Sandy Rebuilding Task Force. 2013. “Hurricane Sandy rebuilding strategy: 714 

Stronger communities, a resilient region.” U.S. Department of Housing and Urban 715 

Development. Accessed February 29, 2019. https://doi.org/doi:10.7282/T39Z933J   716 

Kalafatis, S. E. 2018. “Comparing climate change policy adoption and its extension across 717 

areas of city policymaking.” Policy Studies Journal, 46(3), 700-719. 718 

https://doi.org/10.1111/psj.12206 719 

Kingdon, J. W. 2014. Agendas, alternatives, and public policies. UK: Pearson Education 720 

Limited. 721 

Knaggård, Å. 2016. Framing the problem: Knowledge brokers in the Multiple Streams 722 

Framework. In Zohlnhöfer, R., and Rüb, F. (Eds.), Decision-making under ambiguity and 723 

time constraints (pp.109-123). UK: European Consortium for Political Research (ECPR) 724 

Press. 725 

Kontokosta, C. 2011. “Greening the regulatory landscape: The spatial and temporal diffusion 726 

of green building policies in US cities.” Journal of Sustainable Real Estate, 3(1), 68-90. 727 

https://doi.org/10.1080/10835547.2011.12091821 728 

Krause, R. M. 2011. “Policy innovation, intergovernmental relations, and the adoption of 729 

climate protection initiatives by US cities.” Journal of urban affairs, 33(1), 45-60. 730 

https://doi.org/10.1111/j.1467-9906.2010.00510.x 731 

Krause, R. M., Hawkins, C. V., Park, A. Y., and Feiock, R. C. 2019. “Drivers of policy 732 

instrument selection for environmental management by local governments.” Public 733 

Administration Review, 79(4), 477-487. https://doi.org/10.1111/puar.13025 734 

https://doi.org/10.1007/s10584-019-02505-7
https://doi.org/doi:10.7282/T39Z933J


 31 

Linkous, E., Laurian, L., and Neely, S. 2019. “Why do counties adopt transfer of 735 

development rights programs?” Journal of Environmental Planning and 736 

Management, 62(13), 2352-2374. https://doi.org/10.1080/09640568.2018.1559044 737 

Mach, K. J., Kraan, C. M., Hino, M., Siders, A. R., Johnston, E. M., and Field, C. B. 2019. 738 

“Managed retreat through voluntary buyouts of flood-prone properties.” Science 739 

Advances, 5(10), eaax8995. https://doi.org/10.1126/sciadv.aax8995 740 

Maggetti, M., and Gilardi, F. 2016. “Problems (and solutions) in the measurement of policy 741 

diffusion mechanisms.” Journal of Public Policy, 36(1), 87-107. 742 

https://doi.org/10.1017/s0143814x1400035x 743 

Marin, A., and Wellman, B. 2011. “Social network analysis: An introduction.” The SAGE 744 

handbook of social network analysis, 11, 25 745 

Massey, E., Biesbroek, R., Huitema, D., and Jordan, A. 2014. “Climate policy innovation: the 746 

adoption and diffusion of adaptation policies across Europe.” Global Environmental 747 

Change, 29, 434-443. https://doi.org/10.1016/j.gloenvcha.2014.09.002 748 

McCann, M. 2006. Case study of floodplain acquisition/relocation project in Kinston, NC 749 

after Hurricane Fran (1996) and Hurricane Floyd (1999). University of North Carolina at 750 

Chapel Hill. https://doi.org/10.17615/rhp8-te06 751 

McCulloch, J. n.d. “Peer-to-peer case study: Sharing stories and improving discussions about 752 

floodplain buyouts.” NOAA Office for Coastal Management. Accessed September 29, 753 

2020. https://coast.noaa.gov/digitalcoast/training/floodplain.html 754 

Miao, Q. 2019. “What affects government planning for climate change adaptation: Evidence 755 

from the US states.” Environmental Policy and Governance, 29(5), 376-394. 756 

https://doi.org/10.1002/eet.1866 757 



 32 

Moore, R. 2017. “Flood, rebuild, repeat: The need for Flood Insurance Reforms.” NRDC. 758 

Accessed March 18, 2019. https://www.nrdc.org/experts/rob-moore/flood-rebuild-759 

repeat-need-flood-insurance-reforms  760 

Morris County, NJ. 2020. “Morris County flood mitigation program restoring flood-prone 761 

Lincoln Park residential properties to open space.” Accessed July 02, 2020. 762 

https://www.morriscountynj.gov/Morris-County-News/Morris-County-Flood-Mitigation-763 

Program-Restoring-Flood-Prone-Lincoln-Park-Residential-Properties-to-Open-Space 764 

Natural hazard mitigation saves 2017 interim report: An independent study. 2017. 765 

Washington, DC: National Institute of Building Sciences.  766 

NOAA National Centers for Environmental Information (NCEI). “2021. U.S. billion-dollar 767 

weather and climate disasters.” Accessed July 03, 2020. 768 

https://www.ncdc.noaa.gov/billions/ and DOI: 10.25921/stkw-7w73 769 

North Carolina Flood Insurance. n.d. “Flood history: Take a look back at the floods that 770 

impacted North Carolina.” Accessed July 05, 2020. 771 

https://northcarolinafloodinsurance.org/flood-history 772 

Office of the Federal Register. n.d.a. 44 CFR § 80.5 - Roles and responsibilities. Office of the 773 

Federal Register, U.S.  774 

Office of the Federal Register. n.d.b. Guidance on property acquisition and relocation for the 775 

purpose of open space 44 CFR Part 80. Office of the Federal Register, U.S.   776 

Press, A. 1996. “Homes flooded by Fran still unusable in Kinston.” Charlotte Observer, 777 

November 27, 1996.  778 

Ridde, V. 2009. “Policy implementation in an African state: an extension of Kingdon's 779 

Multiple‐Streams Approach.” Public Administration, 87(4), 938-954. 780 

https://doi.org/10.1111/j.1467-9299.2009.01792.x 781 

https://www.ncdc.noaa.gov/billions/
https://www.doi.org/10.25921/stkw-7w73
https://northcarolinafloodinsurance.org/flood-history


 33 

Roberts, N. 1992. “Roberts: public entrepreneurship and innovation.” Review of Policy 782 

Research, 11 (1), 55–74. doi:10.1111/j.1541-1338.1992.tb00332.x 783 

Sabatier, P. A., and Weible, C. M. 2007. Theories of the policy process. Colorado: Westview 784 

Press. 785 

Salvesen, D., and BenDor, T. 2018. “Improving NC's floodplain buyout program. Coastal 786 

Review.” CoastalReview.org. Accessed February 28, 2022. 787 

https://coastalreview.org/2018/11/improving-ncs-floodplain-buyout-program/  788 

Salvesen, D., BenDor, T. K., Kamrath, C., and Ganser, B. 2018. “Are floodplain buyouts a 789 

smart investment for local governments.” Chapel Hill: University of North Carolina. 790 

Accessed March 8, 2020. https://coastalreview.org/wp-791 

content/uploads/2018/09/Project-Report-Floodplain-Buyout1.pdf 792 

Shi, L., Chu, E., and Debats, J. 2015. “Explaining progress in climate adaptation planning 793 

across 156 U.S. municipalities.” Journal of the American Planning Association, 81(3), 794 

191–202. https://doi.org/10.1080/01944363.2015.1074526 795 

Short, A. n.d. “Out of harm’s way: relocation strategies to reduce flood risk.” NOAA Office 796 

for Coastal Management. Accessed September 29, 2020. 797 

https://coast.noaa.gov/digitalcoast/training/kinston-flood-risk.html 798 

Siders, A. R. 2013. “Anatomy of a Buyout–New York Post-Superstorm Sandy.” In 16th 799 

Annual Conference on Litigating Takings Challenges to Land Use and Environmental 800 

Regulations, 1-14. New York: New York University School of Law. 801 

Siders, A. R. 2018. “Social justice implications of US managed retreat buyout programs.” 802 

Climatic Change, 152(2), 239–257. https://doi.org/10.1007/s10584-018-2272-5 803 

Simon, R. 2017. “One house, 22 floods: Repeated claims drain federal insurance program.” 804 

The Wall Street Journal, March 14, 2019.  805 

https://doi.org/10.1080/01944363.2015.1074526
https://doi.org/10.1007/s10584-018-2272-5


 34 

State of New Jersey. 2019. “Blue Acres success stories.” Accessed February 29, 2020. 806 

https://nj.gov/dep/greenacres/blue_success.html 807 

Storbjörk, S., and Hedrén, J. 2011. “Institutional capacity-building for targeting sea-level rise 808 

in the climate adaptation of Swedish coastal zone management. Lessons from coasty.” 809 

Ocean & Coastal Management, 54(3), 265-273. 810 

https://doi.org/10.1016/j.ocecoaman.2010.12.007 811 

Strauss, B. H., Orton, P. M., Bittermann, K., Buchanan, M. K., Gilford, D. M., Kopp, R. E., 812 

Kulp, S., Massey, C., Moel, H. de, and Vinogradov, S. 2021. “Economic damages from 813 

Hurricane Sandy attributable to sea level rise caused by anthropogenic climate change.” 814 

Nature Communications, 12(1). https://doi.org/10.1038/s41467-021-22838-1 815 

The Associated Press. 2019. “N.J. buys 700th flood-prone home - but none on ocean.” 816 

Accessed August 15, 2020. https://www.nj.com/news/2019/09/nj-buys-700th-flood-817 

prone-home-but-none-on-ocean.html  818 

The Challenge of Capacity Development: Working Towards Good Practice. 2006. Paris: 819 

Organization for Economic Co-operation and Development (OECD).   820 

Van de Meene, S. J., Brown, R. R., and Farrelly, M. A. 2009. “Exploring sustainable urban 821 

water governance: A case study of institutional capacity.” Water Science and Technology, 822 

59(10), 1921–1928. https://doi.org/10.2166/wst.2009.190 823 

Wagner, A. 2019. “State officials decide where to focus buyouts for those hit by flooding.” 824 

Charlotte Observer, December 30, 2019.  825 

Wainwright, D. W., and Waring, T. S. 2007. “The application and adaptation of a diffusion of 826 

Innovation Framework for Information Systems Research in NHS General Medical 827 

Practice.” Journal of Information Technology, 22(1), 44–58. 828 

https://doi.org/10.1057/palgrave.jit.2000093 829 



 35 

Walker, J. L. 1969. “The diffusion of innovations among the American states.” American 830 

political science review, 63(3), 880-899. https://doi.org/10.1017/s0003055400258644 831 

Weber, A. 2019. “Blueprint of a buyout: Blue Acres Program, NJ.” Natural Resources 832 

Defense Council. Accessed January 10, 2020. https://www.nrdc.org/experts/anna-833 

weber/blueprint-buyout-blue-acres-program-nj 834 

Willems, S., and Baumert, K. 2003. “Institutional capacity and climate actions.” OECD. 835 

Accessed February 3, 2020. https://www.oecd.org/env/cc/21018790.pdf  836 

World Bank. 2003. “International development association’s performance-based allocation 837 

system: current and emerging issues.” Washington: International Development 838 

Association. Accessed March 10, 2020. 839 

https://documents1.worldbank.org/curated/en/360201468762871235/text/27082.txt 840 

Zahariadis, N. 1992. “To sell or not to sell? Telecommunications policy in Britain and 841 

France.” Journal of Public Policy, 12(4), 355–376. 842 

https://doi.org/10.1017/s0143814x00005614 843 

Zahariadis, N. 2007. Ambiguity and multiple streams. In Sabatier, P. A., and Weible, C. M. 844 

(Eds.), Theories of the policy process (pp. 65-92). Colorado: Westview Press. 845 

Zahran, S., Brody, S.D., Vedlitz, A., Grover, H., and Miller, C., 2008. “Vulnerability and 846 

capacity: explaining local commitment to climate-change policy.” Environment and 847 

Planning C: Government and policy, 26(3), 544-562. https://doi.org/10.1068/c2g 848 

Zohlnhöfer, R., and Rüb, F. 2016. Decision-making under ambiguity and time constraints. In 849 

Assessing the Multiple-Streams Framework. UK: ECPR Press. 850 

 

 

 

 


