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 2 

Abstract 30 

Floodplain buyouts – the acquisition and removal of flood-damaged homes – have become 31 

increasingly important in federal disaster policy. However, there has been little research on 32 

how buyouts fiscally impact local governments. Buyouts can reduce future disaster-relief costs, 33 

create valuable open space, and reduce maintenance costs where urban infrastructure can be 34 

permanently removed. Conversely, buyouts can reduce property tax revenues and saddle 35 

municipalities with new buyout property maintenance costs. What are the range of potential 36 

fiscal impacts of buyouts on municipalities? This paper seeks to address this question while 37 

establishing a user-friendly process for estimating accurate impact ranges. We assessed the 38 

fiscal impacts of buyouts in eight, North Carolina (USA) case study communities, developing and 39 

testing a scenario-driven spreadsheet model to explore how community characteristics, 40 

policies, and strategies for buyout program design can affect the fiscal impacts of a buyout over 41 

time. We discovered that fiscal impacts depend on at least three key factors, including 1) the 42 

spatial distribution of the acquired properties, 2) whether buyout participants relocate within 43 

their community, and 3) the management and maintenance regimes of acquired properties. 44 

 45 

  46 
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Introduction 47 

 48 

For much of the 20th century, US policy toward controlling floods focused primarily on taming 49 

rivers with structures such as dams, floodwalls and levees (Conrad et al., 1998; Wright, 2000). 50 

Following record-breaking flooding in the Midwest in 1993, federal policy began to shift more 51 

toward non-structural measures, such as land use planning and regulation to prevent 52 

development in hazard-prone areas, and the acquisition and removal of flood-damaged homes 53 

(Godschalk, et al., 1999). Efforts to acquire flood-damaged homes, known as “buyouts,” are 54 

aimed at facilitating homeowner relocation to new areas that are free from flooding.  55 

 56 

Buyouts have since become a major focus of US flood mitigation strategy (FEMA, 1998), as the 57 

US Federal Emergency Management Agency (FEMA) has funded the acquisition of more than 58 

55,000 flood-damaged properties across the U.S. since 1993 (FEMA, 2018d). The number of 59 

buyouts has increased dramatically within the last few years following events such as Hurricane 60 

Sandy (2012), Hurricane Matthew (2016), and Hurricane Harvey (2017), which caused extensive 61 

damage in New York and New Jersey, North Carolina, and Texas, respectively. Costs from flood 62 

damage will likely continue to rise due to continued development in floodplains, urbanization, 63 

and more extreme flooding events due to climate change (National Climate Assessment, 2014).  64 

 65 

Recent research has explored various aspects of buyouts, including social equity and cost-66 

effectiveness (Tate, et al., 2016), land use impacts (Zavar and Haglemen, 2016), and factors 67 

affecting homeowner’s decisions about buyouts (Bukvic and Owen, 2017; Binder, et al., 2015). 68 
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Additionally, several studies have shown that buyouts can reduce the losses from future floods 69 

(FEMA, 2009; FEMA, 2016a). These studies focus on “avoided losses,” estimating the flood-70 

induced economic losses that would have occurred if homes had not been acquired and 71 

removed from flood hazard areas. 72 

 73 

However, there has been little empirical research on the fiscal impacts of buyouts from the 74 

perspective of municipal governments (ELI 2017a; 2017b). After the 1993 Midwest flood, the 75 

Federal Interagency Floodplain Management Review Committee (IFPMRC) discovered that lost 76 

tax revenues due to buyouts were becoming a pressing issue for local governments (IFPMRC, 77 

1994). Others have also claimed that floodplain buyouts remain a drag on municipal budgets 78 

(e.g., Zavar and Hagelman, 2016). For example, as properties are purchased and demolished 79 

(which is required under FEMA and HUD’s mitigation grant [CDBG-DR] programs [HUD 2013], 80 

but not necessarily under some local government floodplain acquisition programs and HUD’s 81 

CDBG grants), local governments typically inherit responsibility for maintaining a significant 82 

number of now-vacant lots (Freudenberg et al., 2016). 83 

 84 

However, the overall municipal financial impacts of buyouts remain uncertain. Freudenberg, et 85 

al. (2016, pg. 38) assert that the impacts of removing property from the tax rolls may be less 86 

significant than public officials estimate. Recent work by Wiley (2018) also asserts that buyouts 87 

can be designed such that they minimize local tax revenue losses, or even increase local 88 

revenues by coupling the buyouts to strong land use planning strategies that enhance the 89 

community. 90 
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 91 

When a flood buyout program is proposed, the fiscal gains and losses to the local government 92 

are rarely evaluated. This type of assessment, however, is crucial to understanding the full costs 93 

and benefits of a buyout to a local government. What are the range of potential fiscal impacts 94 

of buyouts on municipalities? Our goals in this paper are to (a) assess the net fiscal impacts of 95 

floodplain buyouts on municipalities, and (b) establish a user-friendly process (and modeling 96 

tool) for estimating true range of financial outcomes for different types of communities (even in 97 

data sparse environments). These goals are relevant and timely for communities that are either 98 

still struggling to recover from recent flooding, or are likely to be impacted by such hazards in 99 

the future. Our hope is that the tool we describe in this paper can help guide researchers and 100 

governments to collect and use better information in order to improve both the process and 101 

outcomes of buyouts. 102 

 103 

We begin by reviewing the funding sources, common spatial patterns, and financial impacts of 104 

buyouts. Next, we discuss selection of eight, highly flood-prone case study communities in 105 

North Carolina, the acquisition of buyout data from the North Carolina Division of Emergency 106 

Management (NCDEM), techniques for mapping buyout properties, and interviews with key 107 

informants (n=25) to understand data availability and cost profiles. The results of this research 108 

include a simple, user-friendly model (see Supplementary Material 2) to help communities 109 

estimate the financial impacts of buyout programs. Using scenario analysis, we apply this model 110 

to the City of Lumberton, NC to examine how different municipal actions can affect the net 111 
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fiscal impacts a buyout program. This model can also be used to help communities run multiple 112 

scenarios to evaluate a range of buyout implementation goals and strategies. 113 

 114 

Background 115 

Financing buyouts 116 

The primary sources of funding for floodplain buyouts come from federal sources, particularly 117 

the U.S. Department of Housing and Urban Development (HUD) and FEMA. Under their 118 

Community Development Block Grants (CDBG) program, HUD offers flexible grants to help 119 

cities, counties, and states to recover from large-scale disasters, especially in low-income areas. 120 

The grants, known as CDBG-DR (for “Disaster Recovery”), can be used for “...necessary 121 

expenses related to disaster relief, long term recovery, and restoration of infrastructure, 122 

housing, and economic revitalization…(HUD, 2018b, pg. 14).” This could include, for example, 123 

rebuilding homes and infrastructure damaged by a disaster. CDBG-DR funds may also be used 124 

to provide the non-federal match for FEMA Hazard Mitigation Assistance grants, discussed 125 

below (HUD, 2018a). 126 

 127 

FEMA administers three types of Hazard Mitigation Assistance grants: 1) Pre-Disaster 128 

Mitigation, 2) Flood Mitigation Assistance, and the 3) Hazard Mitigation Grant Program (FEMA, 129 

2015a). All three of these grant programs are intended to reduce or eliminate risks from future 130 

disasters while also reducing the reliance on federal disaster funding. The Pre-Disaster 131 

Mitigation Grant Program, authorized by the 1988 Stafford Act, (42 U.S.C. 5133), provides funds 132 

for pre-disaster natural hazard mitigation programs, such as elevating, floodproofing or 133 
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acquiring homes. Similarly, the Flood Mitigation Assistance grant program -- which was created 134 

as part of the National Flood Insurance Reform Act of 1994 (FEMA, 2015a) -- can be used for 135 

mitigation, including the acquisition of homes, although funds are limited to projects that 136 

reduce or eliminate risks to properties insured under the National Flood Insurance Program 137 

(NFIP; see 42 USC 4104c).  138 

 139 

Although Pre-Disaster Mitigation and Flood Mitigation Assistance provide substantial financial 140 

assistance to communities (over $160 million in Flood Mitigation Assistance during FY 2017 141 

alone; FEMA, 2018a), the primary source of buyout funding is FEMA’s Hazard Mitigation Grant 142 

Program (HMGP; authorized under Section 404 of the 1988 Stafford Act; FEMA, 2015b), which 143 

awards grants after a disaster occurs. The HMGP is the program that we will focus on 144 

throughout the rest of this paper. 145 

 146 

Applications for Pre-disaster Mitigation, Flood Mitigation Assistance, and HMGP can only be 147 

initiated by U.S. states, tribes, or territories. In general, these grants cover up to 75% of the 148 

total cost of a project and require a 25% non-federal match, which may consist of cash, third 149 

party in-kind services, or materials (FEMA, 2015b). After a Presidentially-Declared Disaster (a 150 

special disaster designation), FEMA provides HMGP funding to states to carry out hazard 151 

mitigation measures in order to decrease the “loss of life and property” from future disasters 152 

(FEMA, 2015b). States then allocate these funds to local and tribal governments for mitigation, 153 

including buyouts (USGAO, 2015). 154 

  155 
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An important aspect of buyout policy is that the procurement of properties through FEMA is 156 

strictly voluntary – homeowners cannot be forced to sell their homes (FEMA, 2015c). While 157 

homeowners are paid pre-flood, fair market value for their properties (FEMA, 2014), in some 158 

cases, state or local governments will provide additional funds as an incentive. For example, 159 

after Hurricane Sandy, the State of New York provided bonuses of up to 15% of a home’s pre-160 

storm price in an effort to increase participation in the buyout (Polefka, 2013).  161 

 162 

Properties acquired using FEMA funds (as well as HUD CDBG-DR funds) must be demolished 163 

and the site must be cleared and maintained in perpetuity for, “uses compatible with open 164 

space, recreational or wetlands management practices (44 CFR 206.434(e)).” Federal funds 165 

cover the cost of appraisal, acquisition and demolition as well as clearing the site, but typically 166 

exclude maintenance. The lands publicly acquired through buyouts can – in theory – be used for 167 

numerous purposes, including parks, community gardens, or wildlife habitat, or as spaces for 168 

restoring the natural flood storage capacity of floodplains. However, the most common uses of 169 

buyout lands are as vacant lots, defined as mowed grass or bare soil (Zavar and Hagelman 170 

2016). 171 

 172 

Buyout spatial patterns 173 

The voluntary nature of buyouts complicates efforts to predict the future land use and 174 

maintenance requirements of a buyout project. Rather than accept a buyout, some 175 

homeowners will inevitably decide to rebuild after a flood, often with the assistance of NFIP 176 

disbursements. These so-called buyout “hold-outs” often occur when homeowners are given 177 
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inadequate information or inadequate incentives (financial or otherwise) to participate (Binder, 178 

2014). Holdouts may also be unwilling to move because of strong attachment to their home, 179 

land, or social aspects of their neighborhood (Henry, 2013). Alternatively, they might not be 180 

able to afford to buy a similar house outside the floodplain. 181 

 182 

Several studies have explored the different factors that affect homeowners’ decisions about 183 

whether or not to accept a buyout (e.g., Binder and Greer, 2016; Bukvic and Owen, 2017). For 184 

example, in their case study of buyouts in Oakwood Beach, New York, following Hurricane 185 

Sandy, Binder and Greer (2016) found that financial incentives appeared to encourage 186 

participation, although the incentives did not necessarily relieve financial burdens for buyout 187 

participants. Contrasting this, in a survey of 46 homeowners across seven coastal communities 188 

affected by Hurricane Sandy, Bukvic and Owen (2017) found that most respondents would 189 

make their decisions about whether to rebuild or relocate regardless of what their neighbors, 190 

friends and/or family decided to do. 191 

 192 

Holdouts (or lack thereof) can lead to a variety of spatial patterns of remaining homes in a 193 

buyout area. The spatial patterns of remaining homes can determine infrastructure cost savings 194 

as well as what local governments can do with acquired properties. We can categorize these 195 

general patterns as follows: 1) a scattered or random pattern (sometimes called 196 

“checkerboarding”; Figure 1A), a clustered pattern that can lead to either 2) extensive or 3) 197 

minimal infrastructure cost savings (Figure 1B and 1C, respectively), and 4) a complete buyout 198 

(all houses in a floodplain; Figure 1D). These general patterns – with the exception of the last – 199 
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can be seen in buyouts that took place our eight study communities (discussed in the next 200 

section; Figure 3). We can also consider an additional situation, whereby 5) a “more than full” 201 

buyout takes place, which could include opportunistic purchases of houses beyond the flooded 202 

area or the purchase of buyout lands adjacent to existing, publicly-owned open space (Figure 203 

1E). 204 

 205 

Financial impacts of buyouts 206 

Fiscal impact assessment has long been used to aid municipal decision-making (Burchell 1978). 207 

Used to project changes in costs and revenues of governmental units as a result of 208 

development (or redevelopment), a variety of techniques are frequently used to estimate the 209 

costs incurred by municipal governments in providing services. In particular, techniques such as 210 

“per-capita multipliers” (using average cost per capita to extrapolate costs of development 211 

changes), “proportional evaluation” (assigning development an area-weighted portion of 212 

municipal costs as measured across the entire city), and “case study” or “comparable city” 213 

methods (getting estimates from interviews and using reference cases in other areas; Lamie et 214 

al., 2012).  215 

 216 

A number of studies have used fiscal impact assessment to evaluate the economic impacts of 217 

buyouts on the public, generally. For example, several studies have shown that, in general, 218 

buyouts are effective ways of reducing the public costs of future floods.  These costs include 219 

expenditures on emergency services, evacuation, emergency shelters, and debris removal (see 220 

collection of these studies in FEMA, 2019). Under the Stafford Act, projects funded by HMGP, 221 
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including buyouts, must be shown to be cost-effective. That is, the total net benefits must be 222 

greater than the total costs (44 CFR 206.434(c)(5)). Most buyouts meet this cost-benefit test; a 223 

review of a statistical sample of HMGP grants awarded between 1993 and 2003 found (using a 224 

mathematical procedure developed to include a variety of direct and indirect factors) that the 225 

average benefit-cost ratio for FEMA floodplain acquisition grants was about 5 to 1 (Rose et al., 226 

2007). Confirming this, a recent study by the National Institute of Building Sciences found that 227 

the impact of federal mitigation grants, including grants for property acquisition, resulted in an 228 

economic impact of $6 for every $1 invested (Multihazard Mitigation Council, 2017).  229 

 230 

Overall, FEMA has conducted 14 flood-related “avoided loss” studies throughout the United 231 

States in Alabama, Colorado, Missouri, Iowa, Louisiana, Mississippi, California, Oregon, 232 

Washington, and Wisconsin (FEMA, 2019). “Avoided loss” refers to projections of damage that 233 

would have occurred had the buyout or mitigation measures not taken place; these projections 234 

can then be compared to the cost of the mitigation projects or land acquisitions. These studies 235 

focused on determining the avoided flood damage and effectiveness of 1) land acquisitions, 2) 236 

removal of structures in Special Flood Hazard Areas, and 3) relocations and mitigation projects 237 

funded by HMGP. The four categories used to determine overall avoided losses throughout 238 

these studies include, physical damage, loss of function, emergency protective measures and 239 

nontraditional benefits. Nine out of the 14 studies revealed a return on investment of above 240 

1.00, meaning these mitigation projects were successful in saving money for the communities 241 

through avoided losses. Conversely, a ROI < 1.00 means that the total costs of the flood buyout 242 

project have exceeded the avoided losses, a low return on investment. The greatest return on 243 
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investment was found to be an ROI of 18.29 for 2009 Iowa flood reduction projects, and the 244 

lowest of 0.37 for the Southern California Flood Control Mitigation study (FEMA, 2019). This 245 

variation in ROI may be due to numerous factors influencing the effectiveness of a buyout or 246 

mitigation project, including the location and number of buyouts as well as the extent of an 247 

elevation or mitigation measure. 248 

 249 

While FEMA’s loss avoidance studies consider federal financial impacts, our study is focused on 250 

estimating municipal financial impacts, which require us to be careful to only consider costs 251 

incurred at the municipal level alone. Therefore, we can consider the financial impacts of 252 

buyouts in terms of four different categories, including 1) avoided infrastructure maintenance 253 

costs, 2) avoided emergency response and recovery costs, 3) tax revenue impacts, and 4) 254 

buyout site maintenance costs. This amounts to the calculation in Equation 1: 255 

Net fiscal impact ($) = avoided annual infrastructure costs + avoided 

emergency response and recovery costs - net tax revenue loss - 

buyout site maintenance costs 

(Equation 1) 

 256 

Avoided annual infrastructure costs 257 

In general, buyouts occur along a continuum of efficiency. We can consider an “inefficient” 258 

buyout, e.g., a checkerboard pattern of acquired properties, to yield little savings or avoided 259 

costs, since a municipality would still have to operate and maintain infrastructure that now 260 

serves fewer houses. In contrast, an “efficient” buyout is one implemented such that remaining 261 

infrastructure (i.e., roads, water distribution lines, sewer lines, etc.) is permanently removed or 262 
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cut off from the existing system, saving regular operations, maintenance and repair costs. An 263 

efficient buyout can occur if the municipality acquired a large, contiguous cluster of homes. The 264 

infrastructure savings represents an avoided cost that is usually funded through a capital 265 

improvement program. Since capital improvement budgets are often quite large, 266 

decommissioning just a small percentage of the total public infrastructure could, in theory, 267 

result in substantial annual maintenance cost savings for a municipality.  268 

 269 

For example, if a municipality with 10,000 housing units has an annual roads maintenance 270 

budget of $1,500,000 that covers 150 km of roads, and 0.4 km of roads (0.3%) are removed 271 

from a neighborhood where 20 homes have been bought out, avoided infrastructure costs 272 

would amount to just $4,000 per year. If this municipality could also permanently remove a 273 

similar percentage of water and sewer infrastructure (each with annual budgets of $4,000,000), 274 

total avoided infrastructure maintenance costs would amount to just over $30,000 per year. 275 

However, if this municipality had a more ambitious buyout program in which it acquired and 276 

removed 200 homes in a continuous area (an efficient buyout), and a larger percentage of 277 

infrastructure was removed, (e.g., 2%), it could lead to annual savings of nearly $190,000 in 278 

avoided annual infrastructure maintenance costs. Unfortunately, this sort of large, efficient 279 

buyout is quite rare and the feasibility and cost of physically removing particular segments of 280 

infrastructure are uncertain and depend on a number of factors, such as the landscape features 281 

(soil composition, slope, etc.) and the nature of the system’s network and requirements (e.g., 282 

for water pressure).  283 

 284 
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Avoided emergency response and recovery costs 285 

Following significant flooding events, municipalities often engage in a series of immediate 286 

response and recovery activities, including “Emergency Work” (i.e., debris removal, swift water 287 

rescues, opening and operating shelters, etc.) or “Permanent Work” (i.e., restoration of roads, 288 

bridges, utilities, buildings, equipment, etc.) as defined through FEMA’s Public Assistance 289 

Program (FEMA, 2018b). While some of these costs would be avoided during a flood if several 290 

homes had been bought out, most municipalities get full reimbursement through FEMA (75%) 291 

and their state emergency management agency (25%) during major, declared disasters (FEMA, 292 

2018). In North Carolina, for state, but not federally declared disasters, the local government 293 

must cover 25% of the costs for response and recovery activities, while the State reimburses for 294 

the other 75% (NCDEM, 2015). As a result, municipalities can often transfer these costs to 295 

federal and state governments. 296 

 297 

Tax revenue impacts 298 

Communities are often concerned about the loss of tax base due to the removal of homes 299 

(Bukvic and Owen, 2017). Unless homeowners relocate elsewhere within the same community, 300 

each home acquired and demolished reduces property and sales tax revenues to local 301 

governments. However, it is difficult to determine (and few studies have addressed) whether 302 

buyout participants remain in the same taxing jurisdiction or move somewhere else as there is 303 

no requirement for local governments to track where people move after a buyout (McGhee, 304 

2017). In this analysis, we exclude the impacts of buyouts on sales tax revenues, as these funds 305 

are often difficult to analyze at municipal level, requiring significant additional economic impact 306 
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analysis. Moreover, in our North Carolina study areas, sales taxes are collected by the state and 307 

redistributed to municipalities, complicated by the recent (2016) enactment of a series of 308 

additional “Local Option Sales Taxes” at the county and municipal levels (UNC SOG, 2016). 309 

 310 

Another complicating issue concerns the spillover impacts of buyouts; a rich literature has 311 

looked into the impacts of proximity to open space on home value (Brander and Koetse, 2011), 312 

with several studies observing home values increase due to added open space (e.g., 313 

Geoghegan, 2002; Anderson and West; 2006). However, these studies tend to focus on parks or 314 

greenways, not buyout lands. There have been no empirical studies on the impact of buyouts 315 

on the value of homes located adjacent to buyout parcels.  316 

 317 

Buyout site maintenance costs 318 

As mentioned previously, the most common product of buyouts is vacant land, which remains 319 

over long periods as either mowed grass or bare dirt (Zavar and Hagelman, 2016). These vacant 320 

lots could affect the value of nearby homes, positively or negatively. While some communities 321 

lease buyout lots to neighboring residents, who are then given responsibility for upkeep 322 

(Greenville, 2004), maintaining these vacant sites can become a financial burden to local 323 

governments (Zavar and Hagelman, 2016). 324 

 325 

Municipal governments typically lack the information they need to estimate the true costs of 326 

buyouts, including changes to property values and the long-term cost of maintenance. In 327 

addition, local governments lack guidance on strategies to manage homeowner participation in 328 
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buyouts, which could reduce the number of holdouts and expand the range of options for using 329 

the acquired lands for community benefit. In this paper, we endeavor to create a tool to 330 

evaluate the long-term financial implications of buyouts, specifically, the loss of property tax 331 

revenues and increased maintenance costs. 332 

 333 

Methods 334 

 335 

We set out to create two versions of a municipal fiscal impact assessment model of buyouts 336 

(see Supplementary Material 2). The first, which we examine in depth and apply to case study 337 

communities, is aimed at retroactively understanding past buyouts. The second model 338 

leverages the first, but is aimed at evaluating the fiscal impacts of future, planned buyouts, as 339 

well as identifying the data necessary to determine buyout policy or incentives. 340 

 341 

Community site selection 342 

To establish and test our tool, we selected eight communities in North Carolina that either had 343 

implemented a buyout following Hurricane Fran (1996) or Floyd (1999), or were in the process 344 

of implementing a buyout following Hurricane Matthew (2016; NCDEM, 2018). To establish 345 

representative case studies (Yin, 2008), we sought to select communities with wide variations in 346 

population, buyout extents, and past flood protection investment. This process was severely 347 

constrained by the availability of limited data on past buyouts (discussed below). Our case 348 

study selection process yielded eight communities (Figure 2), ranging from the City of Charlotte 349 

(pop. ~730,000) to the Town of Seven Springs (pop ~130). 350 
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 351 

Our four smallest case study communities – Lumberton, Kinston, Windsor, and Seven Springs – 352 

are still in the process of recovering from Hurricanes Matthew and Florence and are considering 353 

a variety of mitigation measures, including buyouts. The other four communities – Rocky 354 

Mount, Greenville, Raleigh, and Charlotte – have had significant flood buyouts in the past, have 355 

larger populations, and in general have more robust data availability and planning capacity. All 356 

eight communities and their relevant characteristics are summarized in Table 1. 357 

 358 

These communities exhibit a range of flood mitigation measures, from a dike built along the 359 

Lumber River aimed at reducing flooding risk for neighborhoods south and west of downtown 360 

Lumberton, to a stormwater utility in Charlotte that collects stormwater fees to fund flood risk 361 

reduction projects (David Love, Project Manager, Charlotte-Mecklenburg Stormwater Services, 362 

Personal communication, March 13, 2017). Using these fees, the City of Charlotte actively 363 

engages in the acquisition of properties that repeatedly flood (municipal-level buyouts), aiming 364 

to provide financial assistance for the relocation of the homeowner in advance of the next 365 

major flood event. 366 

 367 

Mapping buyout properties 368 

We obtained a statewide database of FEMA-funded hazard mitigation projects from the State 369 

Hazard Mitigation Officer at the North Carolina Division of Emergency Management (NCDEM). 370 

Using county tax parcel data, we mapped the buyout properties found within municipal limits 371 

using Geographic Information Systems (GIS) software (ArcGIS v. 15.0; Figure 3). While unique 372 



 18 

parcel identification numbers (PINs) found in both datasets facilitated joining the majority of 373 

recorded buyouts, errors in the NCDEM data prevented mapping of ~25% or about 523 of a 374 

total 2,059 recorded buyouts. Incomplete or inconsistent latitude/longitude and address data 375 

was likely a product of unestablished or poorly executed data collection protocols at the time of 376 

the buyouts in the 1990s. In some cases, missing data such as home purchase price had to be 377 

manually corrected and augmented using the original HMGP project closeout sheets for the 378 

buyouts provided by NCDEM. Along with a PIN and address, each property record contained the 379 

associated total purchase price and date of acquired homes. 380 

 381 

For communities that were able to acquire a cluster of neighboring properties, some 382 

recreational amenities have been put in place, such as a greenway in Lumberton (Figure 3). In 383 

other cases, a “checkerboard” pattern of scattered buyouts is more prominent (e.g., Town of 384 

Seven Springs, Figure 3F). 385 

 386 

Estimating buyout fiscal impacts and key informant interviews 387 

To determine the net fiscal impacts of buyouts, we sought to create a streamlined method for 388 

simplifying the theoretical fiscal analysis discussed in our background section (Figure 4). Along 389 

with cadastral and infrastructure GIS data, we relied on 25 semi-structured interviews with key 390 

informants (Gillham 2005), including local urban planners, emergency managers, city managers, 391 

elected officials, and stormwater managers, state emergency management personnel (involved 392 

in specific buyouts), as well as local budgeting, and public works staff that were involved with 393 
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flood recovery or administration of the buyout program. Supplementary Material 1 contains a 394 

list of all key informants.  395 

 396 

Local government key informants were identified and selected using a snowball sampling 397 

approach (Yin, 2008), beginning with phone calls or emails to current town managers and 398 

planners who then suggested additional staff or former officials knowledgeable about (or 399 

responsible for) administering past or ongoing buyout programs. In several communities, key 400 

informants  were identified through past interactions with researchers, who had assisted in 401 

recovery planning efforts after Hurricane Matthew. Interviews – which averaged about seventy 402 

minutes in duration – were conducted in groups of two to five people at a time and included a 403 

mix of ~25 questions. Questions asked respondents about a range of topics, including the 404 

numbers of properties acquired during past buyouts and their current uses.  Several questions 405 

focused on the extent of costs and whether state or federal grants reimbursed cities for 406 

evacuation, search and rescue, operating shelters, debris removal, infrastructure repair and 407 

other local response and recovery activities. 408 

 409 

Unfortunately, we could not include a number of municipal fiscal impacts in our analysis, either 410 

because reliable data could not be found, or because impacts could only be calculated in a way 411 

that would have included costs or benefits beyond the scope or jurisdiction of the municipality. 412 

For example, it was not feasible to include sales tax revenue or utility revenue as factors since 413 

they are often not confined to just the municipality. 414 

 415 
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Avoided emergency response and recovery costs 416 

To accurately determine the net fiscal impacts of emergency response on municipal 417 

governments, we included only those costs to the municipality that were not reimbursed by the 418 

state or federal government. We estimated avoided emergency response and recovery costs by 419 

confirming with key informants the actual level of reimbursement municipalities received for 420 

various emergency and permanent work activities.  421 

 422 

Avoided annual infrastructure costs 423 

Annual infrastructure operating and maintenance costs can be avoided only if the municipality 424 

has removed or permanently closed off either road or water and sewer infrastructure in the 425 

course of a buyout project. Among our case studies, our interviews revealed that municipalities 426 

rarely removed infrastructure. Where removals did take place, they were rarely documented, 427 

leaving insights from key informant interviews again as our chief tool for estimating avoided 428 

costs. We estimated these avoided costs by calculating the amount of removed infrastructure 429 

(e.g., estimated length of road serving a given number of buyout properties) relative to the 430 

total city-wide amount and relating it to the number of housing units that support the capital 431 

improvement funding stream, as well as the annual amount of money the municipality budgets 432 

for activities (e.g., total road maintenance and repair budget). Within fiscal impact assessment 433 

methodology, generally, this well established (but flawed; see discussion section) technique is 434 

known as a per-capita multiplier technique (e.g., Burchell 1978). 435 

 436 

Buyout site maintenance costs 437 
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Our key informant interviews revealed that expenditures specifically towards maintaining 438 

buyout properties (i.e., through mowing, landscaping, fertilizing, etc.) are also not a well-439 

documented aspect of buyouts in most municipalities. Therefore, our interviews aimed to 440 

determine annual, municipal spending on maintenance for all city-owned parkland or vacant 441 

lots (which we determined were the dominant post-buyout land use). Along with the known 442 

acreage of buyout lands, calculating this per-area unit cost allowed us to determine the relative 443 

cost of buyout property upkeep. This calculation is greatly affected by existing staff capacity 444 

and quality of equipment and – like our avoided infrastructure cost estimation – it assumes that 445 

buyout site maintenance costs are equivalent to other municipal properties. However, this 446 

calculation was unnecessary in cases, such as in Greenville, NC, where buyout properties were 447 

leased to nearby residents or commercial property owners, who were then tasked with the 448 

responsibility for site maintenance and associated costs, in exchange for being allowed to use 449 

the acquired land for low-impact uses such as gardening or parking. 450 

  451 

Property tax revenue impacts 452 

To estimate the total amount of property tax revenue lost due to a buyout, we multiplied city 453 

and/or county property tax rates by the total assessed value of the buyout properties (the value 454 

that is subject to property taxes) prior to the buyouts. However, there are two main caveats to 455 

this process. 456 

 457 

First, there are many challenges with identifying the historic assessed value of a property from 458 

before the various flooding events prompting buyouts, which most commonly were Hurricanes 459 
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Fran and Floyd in 1996 and 1999, respectively. Most local governments do not keep digitized, 460 

historic assessed value records and, if they do exist, they are typically only available for the past 461 

10-15 years. While some records can be individually obtained by manual archival research, 462 

these data are obtained only with enormous effort.  463 

 464 

Given the variation and uncertainty with collecting historic assessed property values, we 465 

elected to use sales values as a proxy measure for assessed value. Buyout participants receive 466 

the pre-storm fair market value of their home, data that were available as part of the NCDEM 467 

dataset on historical buyout properties. To determine if the buyout sale price could sufficiently 468 

estimate property tax revenue, we compared current (2017) sale prices and assessed values for 469 

1,029 homes in Greenville, NC (Pitt County, 2018). This analysis included parcels in Greenville, 470 

North Carolina that sold January 1, 1996 - January 1, 2003, and which contained only one 1000-471 

2000 ft2 building (avg. = ~1,500 ft2 in buyout area). When dividing the current tax value by the 472 

historical sale price, the found that assessed value averaged 7.2 percent higher than sales 473 

values (avg. ratio = 1.072, sd = 0.485). However, when summed, there was just a 2.64% total 474 

difference between sale price and assessed value.  475 

 476 

We acknowledge that sale price and assessed value are often quite divergent (Clapp and 477 

Giaccotto 1992), and that a current analysis is not necessarily indicative of past relationships 478 

between assessed and sales values. However, when averaged across a large number of buyout 479 

properties, the differences between sales and assessed values likely had a minimal impact on 480 

our analysis. Moreover, few alternative methods exist to help create more precise estimates in 481 
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such a data-sparse environment. Therefore, all calculations for property tax revenue utilized 482 

the fair market value that was offered to the buyout participant at that time. 483 

 484 

Second, calculating historic property tax revenue loss should take into account how local 485 

property tax rates change from year to year. We obtained historic property tax rates for each of 486 

the eight case study municipalities and counties described above between 2000 and 2017 from 487 

the North Carolina Department of Revenue (NCDOR, 2018). To calculate how a changing 488 

property tax rate affected revenue generation over time, we compared calculations of marginal 489 

annual revenue to that of an averaged tax rate. 490 

 491 

As an example, we can take a hypothetical $40,000 property (assuming a static real value) for 492 

Greenville, North Carolina, and calculate the property tax revenue generated from 2000 to 493 

2017, taking into account the specific, yearly property tax rate at both city and county levels. 494 

We can then compare this to an average of property tax rates over the same period and use it 495 

to estimate the property tax revenue generated over time. The results showed less than 1 496 

percent difference between the two methods ($8,397 using the marginal method and $8,384 497 

using the averaged method; Figure 5). Therefore, we used the simpler and relatively accurate 498 

averaged property tax rate method, which exploits the stable property tax rates in our study 499 

area communities over time. 500 

 501 

 502 

 503 
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Net present value adjustments 504 

Given our dual goal of creating a tool for estimating the impacts of both past and future 505 

buyouts, we must establish methods for adjusting for inflation and social discount rates (i.e., 506 

the time value of money). To estimate the total net fiscal impact due to a future buyout, we can 507 

simply take the net present value of the stream of losses, shown in Equation 2:  508 

𝑛𝑖 = ∑
𝑐𝑖+𝑐𝑒−𝑑𝑣𝑟𝑝−𝑐𝑏

(1+𝑟𝑑)
𝑡

𝑁
𝑡=0     (Equation 2; future buyouts) 509 

𝑛𝑖 = {𝑐𝑖 + 𝑐𝑒 − 𝑐𝑏 − (𝑑𝑣𝑟𝑝
𝐶𝑐

𝐶𝑏
)} 𝑡   (Equation 3; past buyouts) 510 

ni= Net fiscal impact (present $USD) 511 

tl = Annual property tax revenue lost (𝑑𝑣𝑟𝑝) 512 

d = Percentage of buyout residents departing the municipality 513 

v = Buyout property value (present $USD) 514 

rp = Property tax rate (average; assumed static) 515 

ci = Avoided annual infrastructure costs (present $USD) 516 

ce = Avoided emergency response and recovery costs (present $USD) 517 

cb = Buyout site maintenance costs (present $USD) 518 

rd = Social discount rate 519 

Cc = Consumer price index (housing) in current year 520 

Cb = Consumer price index (housing) during buyout year 521 

N = Number of years until end of period (e.g., calculate net impact over 10 or 20 years) 522 

t = Time of cash flow (Equation 2) or number of years since buyout (Equation 3) 523 

 524 
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To estimate the total net fiscal impact due to a past buyout, we must adjust for inflation 525 

associated with the tax revenue impacts using the consumer price index for housing in the 526 

buyout year relative to the current year (BLS, 2018). This simulates the cumulative property 527 

taxes a homeowner would be paying if they still lived in a home on the now vacant property.  528 

 529 

We are already collecting (or estimating) data on the rest of the fiscal impacts based on current 530 

values (in current$); therefore, we multiply the annual net impact (including the inflation-531 

adjusted tax revenue impact) by the number of years since the buyout occurred. The resulting 532 

equation – shown as Equation 3 – allows us to flexibly estimate net impacts given varying 533 

values, frequency, and timing of buyouts. 534 

 535 

Results 536 

 537 

We organize our results based on the four types of financial impacts that we have characterized 538 

and incorporated into our model, each with summaries of relevant interview findings and data 539 

availability in our study communities. This is followed by a detailed scenario analysis for the 540 

Town of Lumberton, NC – the study area where we were able to collect the most detailed and 541 

complete information – where we explore eight different scenarios that we hypothesized 542 

would affect buyout financial impacts. 543 

 544 

Disaster response and recovery costs avoided  545 
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Our interviews (n=25) confirmed that most, if not all, of the avoided costs due to buyouts are 546 

eligible for reimbursement by a 75/25% federal-state cost-share through the FEMA Public 547 

Assistance program. Key informants from two of communities noted that of the costs avoided-- 548 

the removal of debris associated with damaged or destroyed buildings and its contents or fallen 549 

tree limbs--often make up the largest percentage of known expenses that would be avoided 550 

due to buyouts. Many municipalities may have incurred slightly lower costs for swift water 551 

rescues, shelter operations, and overtime for police or fire departments due to past buyouts 552 

and fewer people being affected. 553 

 554 

One interviewee stated that one of the largest benefits of the buyout is “...not having to worry 555 

about the buyout properties during a flood event from a police and rescue standpoint.” 556 

However, after a Presidentially Declared Disaster guarantees 100% reimbursement of these 557 

eligible costs, informants made it clear that the reduced number of people affected due to past 558 

buyouts is fiscally insignificant to a municipality. 559 

 560 

While federal and state governments will often end up incurring the costs and would therefore 561 

stand to benefit from additional buyouts, our interviews also revealed that much of the 562 

response and recovery work completed in the municipality is done by volunteers, faith-based 563 

groups or officials from neighboring towns or counties. Identifying how many hours of in-kind 564 

services and the costs those groups might avoid due to past buyouts remains extremely difficult 565 

to calculate after-the-fact and is beyond the scope of this project.  566 

 567 
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Another cost that was neither well documented nor easy to estimate concerned the amount of 568 

avoided staff time or administrative costs due to buyout-related reductions in applications for 569 

disaster recovery programs run through municipalities. Key informants from all eight 570 

communities reported that multiple staff members – often planners, engineers, county 571 

managers and clerks, along with hired consultant groups – spent 6 months to 1.5 years working 572 

nearly full time on flood recovery after Hurricane Matthew, but were unable to estimate what 573 

proportion of that time may have been spent on the buyout program alone. One community 574 

described that they had to pay out of pocket for a consulting group to prepare necessary 575 

paperwork and documentation while waiting for a grant agreement for federal programs to be 576 

established. However, they have also been employing the consultants for recovery or general 577 

community planning work (as the town does not have its own planning staff) for almost 2 years 578 

prior to Matthew’s impacts. 579 

 580 

Along with buyout-related reductions to workload and staff time devoted to administering the 581 

buyout program, past buyouts also translate to a reduced emotional toll on staff who, in many 582 

cases, described the painfully long process of updating anxious residents about the buyout 583 

program’s status over the course of a year or more. One community also described the 584 

potential for buyout-related cost savings having experienced two events that inflicted 585 

significant localized flooding, but did not warrant a Presidential Disaster Declaration. These 586 

events led to the municipality incurring 25% of the costs normally covered by the state and 587 

federal government.  588 

 589 
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Avoided infrastructure costs 590 

Since seven of the eight study communities had incomplete buyouts, which resulted in spatially 591 

inefficient patterns, it is rare that road, water, or sewer infrastructure was permanently 592 

removed. In Kinston, a large-scale, highly spatially efficient buyout rendered ~5% of the 593 

municipally owned roads no longer publicly accessible (and eliminated maintenance), with 594 

barricades placed alongside signs stating, “No dumping.” The “larger buyout” scenario 595 

(described below), which assumes that 2% of a municipality’s infrastructure is removed, can 596 

provide some significant savings in the long term. All other scenarios used in our model assume 597 

0% of the municipality’s infrastructure is removed due to a buyout, providing no fiscal benefits. 598 

Key informants in Greenville echoed other communities’ sentiments, describing why a higher 599 

percentage of infrastructure removal is uncommon: 600 

“...there weren’t any areas that we could magically cordon off, and go I’ll tap the sewer 601 

on the end of that and we’re just going to walk away. No. We still had that checkerboard 602 

pattern, a little bit here, a little bit there.” 603 

 604 

More detailed conversations with a local water and sewer utility staff member suggested that 605 

quantifying these savings or costs is extremely case specific, and that infrastructure removal 606 

could lead to a number of unintended consequences that incur costs. Several interviewees 607 

mentioned possible negative outcomes, such as having to relocate sewers to maintain 608 

operations that could compromise grade-related operations and lead to more frequent 609 

cleaning, or having to account for lateral blockage issues, mainline blockages, or storm sewer 610 

overflows in the area during removal. In addition, one interviewee argued that abandoning the 611 
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water infrastructure and “creating a dead end system could also lead to water quality issues 612 

and diminished fire protection.” 613 

 614 

Buyout site maintenance costs 615 

Both the total area of buyout land maintained by municipalities, and the annual cost per acre to 616 

maintain it, varied substantially across our communities (with several lacking detailed 617 

information that would allow for accurate estimation). Many municipalities were responsible 618 

for maintaining 100% of the buyout properties, while others leased a fraction of the vacant lots 619 

to neighboring residents, who use the space for agreed-upon, low-impact uses such as parking 620 

or gardening.  621 

 622 

To reduce site maintenance costs and offer potential benefits to remaining residents, one 623 

community was able to lease as much as one third (~90 total lots) of the buyout properties to 624 

adjacent residents or organizations for a nominal fee. In multiple cases, a single individual now 625 

helps maintain several properties along a street. One community leased a portion of a buyout 626 

property to a nearby church that now uses the space for overflow parking, which the town 627 

considered the highest and best use.  628 

 629 

A majority of municipally-owned lots are vacant patches of grass that are mowed several times 630 

year by public works or parks and recreation departments, incurring costs for staff, equipment, 631 

and fuel that total anywhere from $192/acre to $1,398/acre annually, depending on frequency 632 

of mowing and available equipment. These per-acre costs were inferred using data from 633 
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municipal public works or parks and recreation interviewees regarding the acreage maintained, 634 

frequency of maintenance, and costs. In one of the smallest of our case study communities – 635 

the Town of Seven Springs – buyout maintenance became a significant stressor for the part-636 

time town clerk, who was additionally tasked with mowing several acres of buyout property 637 

multiple times a month during each summer using old and/or inefficient equipment. 638 

 639 

Along with maintaining vacant lots, several municipalities have also used buyout properties to 640 

create new parks or green space/greenways that may also connect with or supplement existing 641 

park space. These included a 9-hole disc golf course in Windsor, a disc golf course and dog park 642 

in Rocky Mount, and community gardens in Charlotte (Figure 6). 643 

 644 

While difficult to estimate the exact financial benefits, interviewees in Windsor noted that the 645 

amenity value of the disc golf course has served as an economic driver, attracting large groups 646 

or teams that participate in tournaments, leading to a small economic boost for local 647 

restaurants and shops. Town officials also acknowledged that having the amenity in close 648 

proximity to remaining residents likely has a negligible effect on their property values, given 649 

their location in a flood-prone area. With additional buyouts in the same neighborhood 650 

approved for Hurricane Matthew, the disc-golf course may be expanded, adding more 651 

recreational tourism to the municipality. Similarly, key informants in Lumberton used the 652 

proximity to 1) existing schools and 2) parks where green space could be expanded, as criteria 653 

for prioritizing and targeting certain areas for their Hurricane Matthew buyout program.  654 

 655 
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When estimating the annual fiscal impact of buyout property site maintenance using our 656 

model, the associated annual costs range from $774.50 to > $8,600 depending on a number of 657 

factors, such as the percentage of land leased to a third party, the relative cost per acre, and 658 

the total area of buyout property.  659 

 660 

Property tax impacts 661 

Among our interviewees, the potential loss of municipal property tax revenue was certainly the 662 

greatest worry from a fiscal impact standpoint when a community is considering or 663 

implementing a buyout program. Interviewees noted that some buyout participants relocate 664 

outside of the municipality due to a lack of available affordable housing, delays in receiving or 665 

inadequate amount of financial aid, or ties to family or friends elsewhere. However, based on 666 

the responses from our key informants, the percentage of participants that relocate within a 667 

municipality was almost universally unknown or undocumented. 668 

 669 

In some cases, however, this percentage was associated with policies that stipulate where 670 

participants can locate in order to be eligible for additional financial incentives offered through 671 

the N.C. State Acquisition and Relocation Fund (SARF). For communities who had an established 672 

policy like this, they estimated as much as 90-95% of participants stayed within the 673 

municipality, at least for the first few years following the buyout. 674 

 675 

Table 2 shows estimates for the hypothetical revenue lost based on what percent of 676 

participants remain inside the municipality. For example, if 50% of participants in Charlotte 677 
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were retained, the city would have failed to collect just under $1 million in total tax revenue in 678 

the years since the buyouts occurred (Charlotte’s 2017 municipal budget was $2.28 Billion in 679 

comparison). For Kinston, where the actual estimated percentage of residents remaining is 680 

nearly 100%, the estimated revenue loss is minimal ($84,000) when compared to the case 681 

where 0% remain in the municipality ($2.79 million). Seven Springs estimated that nearly all 682 

participants from past buyouts relocated out of the town, which resulted in an estimated 683 

$47,000 loss in total tax revenue since the buyouts. Compared to Charlotte, this is a major 684 

impact and is roughly equal to the Town’s general fund revenue ($48,000) or about 10% of the 685 

town’s total revenue (~$473,000) for one year (NCDST, 2018). 686 

 687 

Scenario analysis for the City of Lumberton 688 

To demonstrate the relative importance of different controllable and uncontrollable variables 689 

on the net fiscal impact of a buyout project, we conducted a sensitivity analysis resulting in 690 

eight scenarios, including a base or “business-as-usual” case. The seven scenarios show how 691 

changes in buyout implementation can affect net fiscal impacts. The alternate values used for 692 

each of the scenarios represented either what is considered a more positive outcome or simply 693 

the most likely alternative based on what was observed in other communities, including one 694 

scenario that represents the ‘best case’ or combination of more favorable variables. Figure 7 695 

shows how each factor influences the net fiscal impact as it relates to the business as usual 696 

case. Figure 7A displays Scenarios 1-5, 7 (represented by a cluster of bars), where each bar 697 

represents individual estimates for three of the four cost categories (avoided infrastructure 698 

maintenance costs are negligible in these scenarios). Figure 7B displays Scenarios 6 and 8 (also 699 
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contrasted with the base case Scenario 1), which have higher costs and benefits (and have non-700 

negligible avoided infrastructure maintenance costs, but with negligible avoided emergency 701 

recovery costs). Each scenario’s net fiscal impact is compared to the business-as-usual case. 702 

 703 

We chose the City of Lumberton for scenario analysis because it had the most complete data 704 

set available. Anecdotally, Lumberton also appeared to representative among our case studies 705 

as it did not have a complete buyout, officials did not remove any infrastructure during the 706 

buyout, and the buyout properties remain as vacant lots, which was typical among our case 707 

studies. Lumberton is also near the median of the population (~21,500), household income 708 

(~$32,000), and buyout count (29 total) ranges of our study communities (Table 1).  709 

 710 

 711 

1. Business-as-usual. The ‘business as usual’ scenario (pattern shown in Figure 3D) estimates 712 

the net fiscal impact from 1996 to 2017 due to the City of Lumberton’s 21-property buyout, 713 

which occurred following Hurricane Fran (1996). In this instance, the average buyout property 714 

price was $16,180; distributed across 2001, 2004, and 2005 buyout years, but we model the 715 

buyout as occurring in a single year, 2004) and the per-acre cost to maintain the buyout 716 

properties is $1,400 (100 percent of original buyout properties are now maintained by the city). 717 

We estimate that 100 percent of disaster response and recovery costs have been reimbursed to 718 

the city, and that 10 percent of buyout participants have relocated within the municipality. In 719 

the business-as-usual case, we assume that no neighborhood infrastructure was removed as a 720 

result of the buyout.  721 
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 722 

Given these assumptions, for our business-as-usual scenario, we estimate a total fiscal loss to 723 

the City of Lumberton of $158,850 over the course of 14 years (2004-2018), or $11,347 per year 724 

(Lumberton’s 2017 municipal revenue: $72,538,103). This net negative impact is not surprising 725 

when considering the difficulty in retaining residents and their tax contributions, the accruing 726 

cost to maintain now-vacant property, and the negligible avoided losses that are not fully 727 

reimbursed following a Presidentially Declared Disasters.  728 

 729 

2. Relocation policy. In this scenario, we simulate Lumberton offering additional financial 730 

incentives to buyout participants, but with a stipulation that they relocate within the municipal 731 

boundaries as a way to minimize property tax revenue loss: a policy implemented in a number 732 

of the communities studied including Kinston and Rocky Mount. If Lumberton did this 733 

effectively and retained 95% of buyout participants, the net negative fiscal impact over time 734 

would be reduced by nearly 22 percent, to ~$123,520. 735 

 736 

3. Buyout property leasing and partnerships. If we assume that, instead of 100% of the buyout 737 

properties needing to be maintained by the City, 50% of the land was leased to nearby 738 

residents or other organizations, who then take over responsibility for maintenance (at little to 739 

no municipal cost). Reducing annual site maintenance costs by half reduces the overall fiscal 740 

impact by about 38% (~$98,129).  741 

 742 
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4. No Presidentially Declared Disasters. When there is a more localized flood event that impacts 743 

a municipality, but is not associated with a Presidentially Declared Disaster, the local 744 

government is often only reimbursed for 75% of the response and recovery costs. The other 745 

25% could be (partially) avoided through a buyout program.  746 

 747 

However, in the case of Lumberton, where the buyout project covered only about 5% of the 748 

total area impacted by Hurricane Matthew, we calculate that this reduces the net negative 749 

fiscal impact to ~$63,232. Overall, these newly avoided costs are fairly significant, saving 750 

approx. 60%, when compared to the business-as-usual case (where 100% of those costs are 751 

reimbursed). Moreover, if the buyout neighborhood consisted of a larger percentage of the 752 

total impacted area, or if no state disaster declarations were made (leading to less or no 753 

reimbursement; because costs will not be reimbursed unless a state or presidential disaster is 754 

declared), the benefits could have been much greater.  755 

 756 

5. Reduced site maintenance costs. Because there was some variation in the amount that 757 

communities spend per acre on property maintenance, one option would be to use a less 758 

expensive annual rate of $250 per acre, a figure based on the average of rates found in 759 

Greenville and Charlotte. This reduced rate produced a net fiscal impact that saved the 760 

municipality 63% (~$99,755), relative to the business- as-usual case, yielding a total net 761 

negative impact of ~$59,094. 762 

 763 
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6. Increased buyout extent and efficiency. The Hurricane Fran buyout in Lumberton purchased 764 

21 properties. While not insignificant, this is a relatively small buyout project when compared 765 

to some of the more ambitious programs found in North Carolina following Hurricane Floyd 766 

(1999) where some municipalities such as Kinston or Greenville purchased hundreds of 767 

properties. If we estimate using the same average home value, lot size, participant departure 768 

rate, and site maintenance costs as the business-as-usual case, but increase infrastructure 769 

removal from 0% to 2%, and the number of homes bought out from 21 to 200, the net negative 770 

fiscal impact becomes positive (nearly $1.55 million) because of substantial avoided costs due 771 

to the removal of infrastructure (nearly $2.9 million over 14 years), despite the loss of over 772 

$350,000 in property tax revenues and the inherited, buyout site maintenance costs of $70,000 773 

per year ($980,000 total). This demonstrates how influential the size and efficiency of a buyout 774 

project can be on avoided infrastructure costs, maintenance costs, and property tax revenue 775 

loss, ultimately leading to a positive fiscal impact.  776 

 777 

7. Higher average home value. Knowing that the average value of the properties bought out in 778 

Lumberton was low ($16,180 [1999 USD]; $24,817.15 [2018 USD]), this scenario reflects the 779 

same small-sized buyout, but placed in a more moderately priced neighborhood where the fair 780 

market value might have averaged $50,000 per property. This effect increases the net negative 781 

fiscal impact by nearly 50%, up to ~$237,000. In some NC communities, buyout properties have 782 

been purchased for over $200,000, which can multiply the effect of lost property tax revenue 783 

loss, assuming the household relocates outside the municipality.  784 

 785 
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8. Best case scenario. Finally, a more idealized scenario for a small-scale buyout that combines 786 

the preferred implementation options of the other scenarios, including higher within-787 

municipality relocation rate (95%) and percentage of property leased (50%), low site 788 

maintenance costs ($250/acre), and some infrastructure removal [0.2%]) results in a positive 789 

net fiscal impact of ~$275,000. While difficult (or perhaps nearly impossible) to achieve, this 790 

scenario highlights the extent to which negative fiscal consequences can be significantly 791 

mitigated and even reversed. 792 

Discussion 793 

 794 

By testing the range of scenarios using our model, we were able to explore the relative impact 795 

of different factors--related to characteristics of the community and design of buyout program--796 

on the net fiscal impact to the municipality over time. With a more efficient and contiguous 797 

buyout pattern, a municipality may be able to realize the greatest savings through avoided 798 

maintenance costs, if infrastructure is permanently removed or abandoned. However, 799 

achieving the types of savings modeled is much more difficult in practice because of the buyout 800 

program’s voluntary nature and unknown costs that may be associated with removing a 801 

significant amount of infrastructure. Further research is needed to clarify the wider range of 802 

circumstances and cases in which major portions of infrastructure were abandoned or removed 803 

as a result of a buyout and the potential benefits and costs of taking such action. 804 

 805 

When state or local government offer to provide participants with additional, non-FEMA 806 

financial assistance during a buyout (e.g., NC’s post-Hurricane Floyd SARF program), they can 807 
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also stipulate that participants must relocate within the municipal boundary or extraterritorial 808 

jurisdiction. If the municipality possesses a sufficient stock of housing (as we learned was the 809 

case for Rocky Mount, Kinston, and Greenville), then this strategy may help retain residents and 810 

the associated property tax base. Our analysis reveals that – at least in areas where property 811 

taxes are a significant form of municipal revenue – this type of “relocation policy” may be one 812 

of the strongest influences on the net fiscal impact of buyouts on a municipality, reducing the 813 

total negative impact by nearly 22%.  814 

 815 

However, many complicating factors can limit the feasibility of this policy option, including lack 816 

of transparency in how local governments select homes for acquisition (Siders, 2019) and multi-817 

year delays in buyout implementation that discourage homeowners from participating or 818 

creates financial hardship for those that do (e.g., post-Hurricane Katrina buyouts in Louisiana, 819 

see Green and Olshansky, 2012). In some areas, there may be a lack of safe, affordable housing 820 

within municipality. In Rocky Mount, North Carolina, the city council denied a buyout 821 

participant the supplemental relocation funds since the homeowner bought a home outside 822 

city limits. Moreover, policies devoted to incentivizing participants to relocate within the same 823 

municipality may not ensure that homeowners are able to relocate to a comparable home in a 824 

less hazardous area (see Binder and Greer, 2016, McGhee, 2017). 825 

 826 

In terms of reducing buyout site maintenance costs, we simulated the actions of several 827 

communities - including Windsor, Rocky Mount, Greenville, and Seven Springs -- in finding 828 

willing residents and commercial property owners to take responsibility for maintaining buyout 829 
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properties. Leasing out buyout properties to a third party can significantly reduce costs to the 830 

municipality (38% reduction in Scenario 3). For the large percentage of communities that 831 

experience an inefficient pattern (e.g., “checkerboarding”), successfully implementing this 832 

action or other efforts to reduce maintenance costs (Scenario 5) can make a real financial 833 

difference. Furthermore, this opens the possibility for involving interested organizations (i.e., 834 

watershed advocacy groups, community land trusts, or other park systems) to improve 835 

ecosystem or recreational services of buyout areas that are contiguous. 836 

 837 

In the event of a hyper-local flood (affecting a single municipality only), a municipality can incur 838 

non-reimbursable costs related to disaster response and recovery. Officials in Windsor 839 

acknowledged that they likely avoided some of these costs since past buyouts have reduced the 840 

number of homes in flood zones that would have been affected by two hyper-local floods. 841 

Likewise, key informants in Raleigh acknowledged that many of their buyouts in recent past 842 

were completed not because of a major storm, but because more localized events have 843 

repeatedly flooded some properties, making them eligible for buyout through the National 844 

Flood Insurance Program Repetitive Flood Claims Grant (FEMA, 2018c). 845 

 846 

Different communities have varying resources and capabilities to effectively manage an 847 

increased amount of vacant land created as a result of a flood buyout program. One scenario 848 

(5. Reduced site maintenance costs) estimates how reduced per-acre costs to maintain buyout 849 

properties affect buyout fiscal impacts. Some community officials recognized that checkerboard 850 

pattern of buyout properties could add to maintenance costs due to having to move between 851 
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each of the randomly scattered lots, as opposed to mowing several contiguous parcels of land 852 

all at once. Since there was not a clear relationship gathered during our interviews between a 853 

community’s characteristics and the annual per-acre property maintenance, municipalities 854 

should consider other ways of reducing maintenance costs, including using more fuel-efficient 855 

equipment or allowing land to return to its original function as a natural floodplain. 856 

 857 

Using a combination of each of these factors, the idealized (and minimally possible) Best Case 858 

scenario (8) demonstrated that a combination of policies could minimize costs and maximize 859 

savings, creating a significantly more favorable fiscal impact. However, based on collected data 860 

and interviews with key informants, no single community was able to achieve this idealized 861 

situation. Moreover, given the great lengths that a community would need to go to in order to 862 

create such a scenario, this finding suggests that communities should fully acknowledge the 863 

realistic fiscal implications of buyouts prior to proceedings with them. 864 

 865 

Two of the final scenarios (6. Increased buyout extent and 7. Higher average home value) were 866 

modeled to show the multiplier effect that a significantly larger (or more expensive) buyout 867 

could have on property tax revenue lost, site maintenance costs, and avoided infrastructure 868 

maintenance costs. These scenarios mimic the buyout experiences of other communities, such 869 

as Kinston and Seven Springs (relatively large buyouts) and Raleigh and Charlotte (more 870 

valuable homes). With a greater number of more expensive homes bought out, a municipality’s 871 

ability to influence these factors becomes increasingly important to achieve a favorable fiscal 872 
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result. That being said, we do not suggest that buyout size or home value should drive buyout 873 

decisions, but rather that they play a role in overall fiscal impacts.  874 

 875 

A summary of the factors explored in the scenarios, and how they relate to the range of 876 

experiences seen in our study communities, is shown in Table 3. Using available quantitative 877 

and qualitative data from interviews, we were able to observe how each municipality’s unique 878 

situation produced a set of outcomes that influenced buyout effectiveness and fiscal impact. 879 

During our interviews, we asked informants whether they thought buyouts were generally 880 

favorable for their municipality; the consolidated response is summarized in the last column of 881 

Table 3 and illustrates that most view buyouts as positive programs overall, primarily because 882 

they permanently reduce flood risks and create opportunities for new or enhanced amenities 883 

(e.g., parks, greenways, etc.). The relatively special case of Seven Springs, whose extremely 884 

small size (population 134 before Matthew; estimated at 50-55 as of spring 2018) and relatively 885 

large buyout (n= 10 homes) has magnified the negative effects of property tax loss and site 886 

maintenance. Since Matthew struck in 2016, the Town has considered becoming 887 

unincorporated due to population loss as a result of Hurricanes Floyd and Matthew. 888 

 889 

In searching for what made buyouts successful from a fiscal standpoint, interviews with nearly 890 

every informant revealed several reasons why the program was challenging for a municipality 891 

to implement successfully and for residents to participate in. Perhaps the biggest question or 892 

influencing factor is related to the number and location of residents who voluntarily apply for 893 

and choose to participate in the buyout. Reasons we heard that residents chose not to 894 
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participate include: a strong sentimental attachment to or family history associated with the 895 

home and/or neighborhood; the inability to afford a new home of same quality nearby and 896 

outside the floodplain, especially if on a fixed income; the unwillingness to abandon a home 897 

that has been paid off; and the inability to wait multiple years for their home to be acquired as 898 

part of a buyout.  For Hurricane Matthew, interviewees in Greenville and Rocky Mount noted 899 

that there were plenty of interested participants, but when compared to past storms, there was 900 

not enough money appropriated by Congress to acquire all the homes. An official in Greenville 901 

stated,  902 

“This one [Matthew] was more frustrating… and Congress only gave us 1% of what the 903 

whole state asked for. In Floyd, we got plenty of money…. We weren’t turning people 904 

away because we didn’t have the money. There’s people being turned away now 905 

because we don’t have the money.” 906 

 907 

Convincing residents to participate is the first step and finding ways to encourage or incentivize 908 

them to relocate within town is yet another challenge. Interviewees in Seven Springs and 909 

Windsor noted that buyout participants had no choice but to relocate outside of the 910 

municipality to find affordable housing. After Hurricane Floyd, Rocky Mount managed to take 911 

advantage of state infrastructure grants that helped fund the development of new affordable 912 

housing within the city. The new units were meant to house buyout participants, but by the 913 

time the units were constructed and available almost 2-3 years later, most participants had 914 

settled into permanent housing elsewhere. 915 

 916 
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Buyout efficiency 917 

In light of our analysis, it is important to think about buyout “efficiency” in more rigorous way, 918 

and in terms of both 1) the opportunities for post-buyout land uses and 2) relative 919 

infrastructure cost savings. In the former case, we can consider efficiency as the clustering of 920 

buyout properties that facilitate environmental improvements (e.g., bottomland forest 921 

restoration, streambank restoration) or passive public uses like parks. For example, in the case 922 

of a random (checkerboard) buyout pattern (Figure 1A), it is difficult to build a greenway or 923 

park if even a few homes remain in in-opportune locations. 924 

 925 

In the infrastructure cost savings case, we can define a global measure of a buyout’s spatial 926 

efficiency (Es; Equation 4) as the ratio of houses remaining in a buyout area (hf) to the 927 

infrastructure operations and maintenance costs (Cf) that will be required to support those 928 

remaining houses; essentially, this is the number houses per dollar of required ongoing 929 

infrastructure maintenance costs (the inverse, dollars per house, would give the relative 930 

“inefficiency”). 931 

𝐸𝑠 =
ℎ𝑓

𝐶𝑓
   (Equation 4) 932 

 933 

This calculation is related to the efficiency of the buyout itself (Eb; Equation 5) which we define 934 

as the ratio of infrastructure maintenance cost savings from the buyout (initial costs [Ci] - final 935 

costs [Cf]) and the houses purchased (initial houses [hi] - final houses [hf]): 936 

𝐸𝑏 =
𝐶𝑖−𝐶𝑓

ℎ𝑖−ℎ𝑓
   (Equation 5) 937 
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 938 

These efficiencies differ in that a high buyout efficiency Eb may include significant cost savings, 939 

but may still leave an enormous final cost (Cf) for remaining residents (hf]). While a buyout may 940 

remove a number of houses at a major cost savings, we can imagine the result being a street 941 

with nearly all the homes removed, except for one or two houses at the end (a high buyout 942 

efficiency Eb and a low spatial efficiency Es). Infrastructure and utility service provision to the 943 

few remaining homes after this type of buyout could become difficult to justify (an issue has 944 

been described in work on “shrinking cities” across the US; Ryan, 2012; Hollander et al., 2009). 945 

This would yield a high buyout efficiency Eb and a low spatial efficiency Es. Examples of high and 946 

low buyout spatial efficiencies Es are shown in Figures 1D and 1E, respectively.  947 

 948 

Using these metrics, we can also consider a situation, shown in Figure 1E, in which a “more than 949 

full” buyout takes place, whereby a city opportunistically purchases houses beyond the flooded 950 

area in order to create a contiguous zone at a scale that is relevant for ecological restoration or 951 

for certain recreational activities, such as a community-scale park that is large enough to 952 

include ball fields. By coupling spatial and buyout efficiency considerations, future research 953 

could consider the spillover land value impacts of alternative post-buyout land uses. 954 

 955 

Conclusions 956 

In this paper, we sought to answer a simple question: what is the fiscal impact of buyouts on 957 

municipalities? Stated another way: are municipalities better or worse off financially for 958 

participating in a buyout program? The answer is dependent on at least three key factors: 1) 959 
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the spatial layout of the acquired properties, 2) whether buyout participants relocate within the 960 

community, and 3) how the acquired properties are managed or maintained.  961 

 962 

Spatial layout – As we have discussed in this paper, floodplain buyouts can result in a number 963 

of different spatial patterns for the homes that remain, however, the most common pattern is 964 

random (i.e., checkerboarding). The spatial distribution of the acquired properties largely 965 

determines how the properties can be used afterwards, e.g., as a park or as scattered, vacant 966 

lots. If the acquired properties are sufficiently clustered or contiguous, the municipality could 967 

create an amenity, such as a park or greenway, which could add value to surrounding 968 

properties, thus boosting the tax base. If, however, the pattern is random, a community’s 969 

options for using the acquired properties are limited. A contiguous pattern also increases the 970 

possibility for permanently removing or abandoning infrastructure (e.g., roads, water, and 971 

sewer) which would lead to avoided annual maintenance costs. 972 

 973 

Relocation – One of the main fiscal impacts of a buyout is the loss of tax revenues from homes 974 

that are acquired and demolished. Those tax revenues will be permanently lost if buyout 975 

participants move outside the municipality. The only way the community would retain at least 976 

some of the lost tax revenues is if the buyout house itself was relocated within the municipality, 977 

or the homeowner purchased a vacant lot in the same community and built a house on it. 978 

 979 

There has been little literature on where buyout participants relocate after they sell their home. 980 

Recognizing the potential loss of population, community connectedness, and taxable income, 981 
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some communities have offered financial incentives to encourage buyout participants to 982 

relocate within the same municipality. 983 

 984 

Management - As shown by Zavar and Hagelman (2016), most buyouts end up as vacant, 985 

mowed lots, not parks or greenways. Either way, the local municipality ends up paying to 986 

maintain the land to support recreation or minimize unsightly vegetation growth. The costs for 987 

maintenance can be substantial, particularly for smaller communities. As mentioned previously, 988 

some communities (e.g., Greenville, Rocky Mount, Seven Springs, and Windsor) simply lease 989 

the vacant lots to adjacent property owners, in some cases for $1 per year, thus transferring 990 

the cost of maintenance directly to members of the community. 991 

 992 

One of the factors that skews the analysis of the fiscal impact of buyouts on municipalities is 993 

that many of the avoided costs never enter into the cost calculations, since typically they are 994 

covered by the federal, rather than local, government. For example, one of the benefits of 995 

buyouts is that they can reduce the damages or costs of future floods. If, however, the costs of 996 

search and rescue, sheltering, or for debris removal are reimbursed by FEMA, then those 997 

avoided costs accrue to the federal government, not the municipality.  998 

 999 

Still, buyouts provide value beyond just the avoided losses. Buyouts can provide much-needed 1000 

open space. For example, city staff in Greenville acknowledged that they essentially got a park 1001 

for free: “[we] did gain some park areas that the city didn’t physically have to go out and 1002 

purchase…” and “...so they (federal government) essentially paid for the dirt.” The Town of 1003 
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Windsor has also found that after administering multiple rounds of buyout programs over the 1004 

past 18 years, it has essentially purchased all the homes in flood-prone areas, aside from a 1005 

single residence or two in certain locations that were not eligible or did not participate in 1006 

previous buyout programs. This means that future floods are likely to cause much less damage. 1007 

 1008 

Our research has suggested that the fiscal impact of buyouts on local governments depends in 1009 

large part on the design and implementation of the buyout itself.  For example, spatial layout of 1010 

acquired properties affects how the lands are used, and this in turn affects local costs to 1011 

manage or maintain the lands acquired.  Other research has focused on how buyouts can 1012 

reduce avoided losses, in particular, losses to the federal government (including losses to local 1013 

governments that subsequently are reimbursed by FEMA).   1014 

 1015 

While some researchers (e.g., Siders. 2019) have argued that buyouts can adversely affect local 1016 

tax revenues, until now, there has been no empirical analysis of the overall fiscal impact of 1017 

buyouts on municipalities.  Understanding the fiscal impacts can help local governments design 1018 

and implement buyouts that create better financial outcomes while strengthening their 1019 

resilience to future disasters. As it is now, most local governments are operating in an 1020 

information vacuum, with little understanding of the full fiscal costs and benefits of buyouts.  1021 

Future research should further examine and test the long-term fiscal impact of buyouts on 1022 

homeowners, neighborhoods, and municipalities (Greer and Binder, 2017).  1023 

 1024 

Limitations and future research 1025 
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A major factor that skews our analysis concerns the quality and detail of data that are available. 1026 

If we were using data collected in the late-2010s, we would likely be able to look at much more 1027 

detailed budgetary and infrastructure data.  In a more data-rich situation, we could additionally 1028 

explore how the scale of our study cities affect our results (e.g., the role of extra territorial 1029 

jurisdiction, extent of additional services provided, etc.).  1030 

 1031 

Unfortunately, our estimates do not account for the potential long-term added value of post-1032 

buyout land uses, whether they are community gardens, parks, or restored wetlands that 1033 

provide flood retention benefits. This type of analysis is ripe for further research. Cities could 1034 

benefit greatly from guidance on post-buyout “land value capture,” which involves assessments 1035 

of how different land uses create spillover effects on the value of neighboring parcels (e.g., 1036 

improved subway service can partly be funded from the increased tax revenue that new 1037 

subway stops create when they boost neighborhood land values (Medda, 2012). As part of this, 1038 

additional research should focus on better understanding the relationship between the spatial 1039 

pattern of buyouts and the resulting efficiency of future uses and reduction in infrastructure 1040 

costs.  Research should also focus on how buyouts affect downstream flooding patterns to 1041 

reduce the needs for additional buyouts in the same community. 1042 

 1043 

The various scenarios used to assess the estimated fiscal impact of a buyout program in 1044 

Lumberton could and have occurred in some combination or form in other communities that 1045 

implemented a buyout. Using our spreadsheet model (see Supplementary Material 2), 1046 

researchers and municipal governments can generate estimates of a range of possible 1047 
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outcomes to help plan and make decisions about the most effective strategies or policies in 1048 

implementing a buyout program. In addition to providing a resource for local governments, this 1049 

type of assessment can help state policymakers make better decisions about how to allocate 1050 

federal grants for mitigation. Currently, many of the calculations involve some assumptions and 1051 

degree of uncertainty. However, with better data and recordkeeping, researchers and 1052 

municipalities can create more accurate estimates of the fiscal impacts of buyouts. Thus, the 1053 

spreadsheet model serves as a potentially powerful tool to help local governments evaluate the 1054 

likely impacts of a buyout.  1055 
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 62 

Table 1. Eight NC case study communities for fiscal impact analysis. Buyout count includes total 1298 
past HMGP-funded buyouts with reliable data that allowed mapping. Race and median 1299 
household income characteristics are from the US Census’s 2013-2017 American Community 1300 
Survey 5-year Estimates.  Population is from the 2010 Decennial U.S. Census. 1301 
 1302 

Municipality County Population % White Median 
household 
income 

Number of 
buyouts 

Charlotte Mecklenburg 731,424 50.0 $58,202 166 

Raleigh Wake 403,892 59.0 $61,505 37 

Greenville Pitt 84,554 54.0 $36,496 189 

Rocky Mount Edgecombe, Nash 57,477 30.5 $37,607 322 

Lumberton Robeson 21,542 39.2 $32,054 29 

Kinston Lenoir 21,677 31.1 $29,920 685 

Windsor Bertie 3,328 38.0 $29,440 32 

Seven Springs Wayne 134 92.4 $26,419 10 

 1303 
 1304 

  1305 



 63 

Table 2. Estimated annual property tax revenue lost due to buyouts in NC communities. ND = 1306 
no data available. Buyout years are estimates based on available NCDEM data. 1307 
 1308 

  Hypothetical annual revenue loss 
(% participants leaving municipality) 

   

Case study Buyout 
years 

100% 75% 50% 25% Estimated actual 
revenue loss 

% residents 
actually 

remaining 

2017 municipal 
revenue 

Charlotte 2001, 2002, 
2008 

$1,920,000 $1,440,000 $960,000 $480,000 ND ND 2,283,848,000 

Greenville 2001, 2002 $1,051,729 $788,797 $525,864 $262,932 $788,797 25% $357,642,139 

Kinston 1997-2003 $2,796,432 $2,097,324 $1,398,21
6 

$699,108 $83,893 97% $93,221,536 

Lumberton 2001, 2004, 
2005 

$54,080 $40,560 $27,040 $13,520 $43,264 20% $72,538,103 

Raleigh 1999, 2011 $599,150 $449,362 $299,575 $149,787 ND ND $941,691,637 

Rocky 
Mount 

2000, 2001, 
2003, 2003 

$3,137,786 $2,353,340 $1,568,89
3 

$784,447 $313,779 90% $239,044,797 

Seven 
Springs 

2001-2003 $47,033 $35,275 $23,516 $11,758 $47,033 0% $473,236 

Windsor 2001-2002, 
2011 

$35,276 $26,457 $17,638 $8,819 ND ND $8,876,031 

  1309 
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Table 3. Summary of factors influencing buyout effectiveness 1310 
 1311 

 Buyout 
efficiency 
(Efficient/ 
inefficient) 

Buyout 
size 

Current 
buyout land 
uses 

% 
properties 
leased to 3rd 
party 

% 
participants 
relocated 
within 
municipality 

% costs 
reimbursed 

Municipal 
perspective 
on program 
outcome 
(Positive/ 
negative) 

Charlotte Efficient Small Amenity 
(Park) 

ND ND ND Positive 

Raleigh Efficient Small Amenity 
(Park), Vacant 

ND ND ND Positive 

Greenville Both Medium Amenity (Dog 
Park, 
Greenway), 
Vacant lots  

30 25 ~ 100 Positive 

Rocky Mount Both Medium Amenity 
(Park), 
Parking, 
Vacant, lots, 
Reforested 
Area 

< 10 90 ~ 100 TBD 

Lumberton Both Medium Amenity 
(Park) Vacant 

0 20 ~ 100 TBD 

Kinston Efficient Large Returned to 
Nature, 
Vacant 

ND 97 ND Positive 

Windsor Both Medium Amenity 
(Frisbee Golf), 
Vacant lots 

<5 ND > 80 Positive 

Seven 
Springs 

Inefficient Large Amenity 
(Park), Vacant 
lots 

< 10 0 ~ 100 Negative 

 1312 
 1313 

  1314 



 65 

Figure 1. Categories of buyout patterns, including (A) scattered or random patterns, clustered 1315 
patterns that would facilitate (B) extensive or (C) minimal infrastructure maintenance cost 1316 
savings, (D) complete buyouts, and (E) “more than complete” buyouts (beyond the affected 1317 
floodplain itself). 1318 
 1319 
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Figure 2: Map of North Carolina case study communities 1322 
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 1324 

 1325 
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 67 

Figure 3: Spatial patterns of buyouts in eight North Carolina communities, including A) 1328 
Charlotte, B) Greenville, C) Kinston, D) Lumberton, E) Rocky Mount, F) Seven Springs, G) 1329 
Windsor and H) Raleigh. Post-buyout land uses that are non-vacant land are labeled, where 1330 
identifiable. 1331 
 1332 
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 1337 
  1338 
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Figure 4. Buyout fiscal impact assessment framework. Flood events and buyouts are indicated, 1339 
and annualized costs (bottom) and benefits (top) are weighted against each other. 1340 
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 1342 
  1343 



 69 

Figure 5. Marginal and averaged (2001-2017) approaches to estimating longitudinal property 1344 
tax revenue from a hypothetical $40,000 property in City of Greenville, North Carolina. 1345 
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  1347 



 70 

Figure 6: A disc golf course (a) and dog park (b) were created by the City of Rocky Mount, North 1348 
Carolina on lands purchased as part of a floodplain buyout.  1349 
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 71 

Figure 7. Net fiscal impact scenarios for City of Lumberton buyout, with (A) Scenarios 1-5 and 7, 1353 
and (B) Scenarios 6 and 8 (which has a larger magnitude of costs and benefits). 1354 
 1355 
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 1359 


