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Abstract

Community-based small businesses (CSBs) bear the brunt of environmental hazards aggravated by climate change, thus
requiring appended community support. This research addresses the knowledge gap in the increasingly convergent field of
hazard and climate adaptation planning research. It aims to benchmark the commitments of local plans toward CSB resilience
(CSB-R). We develop a CSB-R Framework with eleven planning objectives across five dimensions and evaluate relevant plans
of fifty-six Gulf Coast counties using a Natural Language Processing method. Our evaluation results outline the inadequate
planning focus on CSB-R that is distinct by community contexts, which requires tailored improvement strategies accordingly.
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Resumen

Las pequenas empresas comunitarias (CSB) son las mas afectadas por los peligros ambientales agravados por el cambio
climatico, por lo que requieren apoyo comunitario adicional. Esta investigacion aborda la brecha de conocimiento en el
campo cada vez mas convergente de la investigacion de la planificacion de la adaptacion al clima y los peligros. Su objetivo es
comparar los compromisos de los planes locales hacia la resiliencia de la BSC. Desarrollamos un marco de resiliencia CSB
con || objetivos de planificacion en cinco dimensiones y evaluamos planes relevantes de 56 condados de la Costa del Golfo
utilizando un método de procesamiento del lenguaje natural. Los resultados de nuestra evaluacion describen el enfoque
inadecuado de la planificacion en la resiliencia de la BSC que es distinta segiin los contextos comunitarios, lo que requiere
estrategias de mejora adaptadas en consecuencia.
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Introduction

Weather and climate extremes will likely increase in fre-
quency and intensity due to climate change (IPCC 2022).
The projected escalation in rapid- and slow-onset coastal
hazards might then stress the built environment, society, and
local economies of coastal communities (Kim and Lim
2016). Community-based small businesses (CSBs), referring
to locally owned and operated businesses that actively
engage with and serve their communities, bear the brunt of
these disruptions while being particularly sensitive to natural
hazards (Lo et al. 2019). CSBs are vital in channeling goods,
services, and resources, building place attachment, and creat-
ing employment opportunities, especially for historically
marginalized groups (Harries 2021; Watson 2021). Since the
resilience of CSBs is closely intertwined with that of com-
munities, their significance becomes even more pronounced
under communities’ recovery from and adaption to weather
and climate extremes (Adekola and Clelland 2020; McKnight
and Linnenluecke 2016; Sauser et al. 2018). For example,
small businesses have played crucial roles in providing
essential services and employment during the recovery of
Houston from Hurricane Harvey (R. Norton, Venkateswarn,
and MacClune 2018). However, past hazards have exposed
the vulnerability of CSBs to withstand disruptions and main-
tain long-term post-disaster operations caused by limited
physical, financial, or social resources. Particularly, commu-
nities along the U.S. Gulf Coast are susceptible to frequent
exposure to multiple types of recurrent coastal extremes,
such as tropical cyclones and tidal floods, which are espe-
cially sensitive to climate change (Marsooli et al. 2019).
After the Hurricane Harvey disruptions over southeastern
Texas and Louisiana, a survey reported that 56 percent of
CSBs underwent temporary closure for over a month (Lee
2019). Hurricanes Katrina and Rita also caused 26.5 percent
business failure in southeast Louisiana, resulting in the loss
of 5,000 jobs (Terrell and Bilbo 2007). Thus, we focus on
this region to explore community-driven supports to enhance
CSBs’ resilience.

Lessons from past extremes have revealed that resilient
CSBs require abilities to facilitate rapid recovery (Meerow,
Newell, and Stults 2016) and competencies to adapt to
chronic hazards (Harries 2021; Kim and Lim 2016). The
resilience of CSBs is commonly inhibited by unfavorable
internal characteristics (e.g., smaller business size, financial
inability, vulnerable employees, or operating in sensitive
industries). Meanwhile, adverse external factors impede
their resilience, including limited access to assistance and

unsupportive local business climates (Baker 2009; Marshall
et al. 2015; Zhang, Lindell, and Prater 2009). At present, the
primary recovery support received by CSBs is direct finan-
cial assistance from federal-level agencies, such as the
Federal Emergency Management Agency (FEMA) or Small
Business Administration (SBA). However, these federal
resources are not always available, especially for CSBs with
internal drawbacks (Watson 2022). Thus, local resilience
efforts (e.g., planning) are demanded to address barriers to
CSB resilience (CSB-R; McKnight and Linnenluecke 2016).

Local plans direct communities’ policy-making efforts,
addressing the hazard vulnerability, overcoming recovery
barriers, and building resilience to climate change (Berke
et al. 2014). Particularly for CSBs, their vulnerability high-
lights the extra need for local planning commitments to
enhance their resilience in anticipation of climate challenges
(Zhang, Lindell, and Prater 2009). However, it remains
unclear how planning approaches can effectively support the
multifaceted barriers toward CSB-R and how different com-
munity features shape local planning foundations, capacities,
expectations, and improvement strategies. Such under-inves-
tigated relationships call for a holistic evaluation of local
plans in terms of community commitment to CSB-R. This
helps identify local planning strengths and weaknesses and
advances future planning by dedicating policy efforts to
CSB-R (Horney et al. 2017; R. K. Norton 2008). Abundant
studies on plan evaluation have focused on hazard mitigation
and climate adaptation. They have also contributed to estab-
lishing criteria that investigate the extent of documentation
(Horney et al. 2017; Lyles, Berke, and Overstreet 2018).
However, limited research focuses on assessing plans with
policies committed to a particular focus, such as CSBs
(Connell 2020). Few studies have attempted to investigate
how planning efforts are associated with community charac-
teristics, which enables the sharing of “best practices” among
counties of similar typologies and informs context-based
planning strategies (Bierbaum et al. 2013; Lehmann et al.
2021; Shi, Chu, and Debats 2015).

Thus, we propose a CSB-R framework, which comprises
five dimensions: physical resistance (P), financial avail-
ability (F), social inclusiveness (S), information accessibil-
ity (I), and business operational capacity (O). We develop
the CSB-R framework through an extensive literature
review on CSB recovery, continuity, and adaptation.
Furthermore, we have formulated a set of planning evalua-
tion criteria encompassing eleven resilience planning
objectives across the five dimensions. Using these criteria,
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we evaluated resilience-related plans obtained from fifty-
six coastal counties across five states along the Gulf Coast,
answering the following two research questions (RQ).

Research Question (RQ 1): Whether and to what extent
do Gulf Coast counties vary in planning for CSB-R? How
do states and community contexts correspond with local
planning strength if variations exist?

Research Question (RQ 2): What CSB-R planning
objectives have been emphasized or overlooked? What
pioneering planning policies have been proposed to
address low-rated objectives when benchmarking plans
across Gulf Coast counties?

Specifically, we code and assess 126 planning documents
using Natural Language Processing (NLP) with pre-trained
keyword filters guided by our proposed CSB-R evaluation cri-
teria. Our quantitative analyses, along with the in-depth content
review, illuminate “best practices” for planning CSB-R. To the
best of our knowledge, this study is among the first to embed the
resilience of small businesses in the groundwork of community
resilience planning, which fills the vacuum for both fields. Our
CSB-R planning framework bridges the multidimensional
demands of CSBs with local resilience methods. It provides
comprehensive guidance that applies to both research and plan-
ning practices in other coastal areas. By evaluating local plans,
we assess the support for CSBs from coastal communities in
recovering from hazards and adapting to climate change. Our
analysis correlates the results with different community con-
texts and generates tailored recommendations for plan improve-
ment priorities, strategies, and specific objectives.

Literature Review

Existing Research on Evaluation of Community
Hazard and Adaptation Planning

Plan evaluation research assesses whether current planning
efforts have achieved their goals to facilitate improvements in
planning practice (Guyadeen and Seasons 2018). Planning
documents provide insights into past compliance and future
attentiveness of local governments, reflecting the plan-making
processes (R. K. Norton 2008). Evaluating plan quality
involves documentation, policy focus, and discourse (Connell
and Daoust-Filiatrault 2017). Many studies have focused on
assessing documentation comprehensiveness, often utilizing
the influential evaluation framework proposed by Berke and
Godschalk (2009). This framework incorporates seven inter-
nal and three external plan quality characteristics. It has been
applied to assess the quality of a wide range of plans at various
levels of municipals in terms of their contents and formats
(Horney et al. 2017; Stevens 2013; Tang and Brody 2009). In
contrast, fewer evaluations have assessed policy focus and dis-
course (R. K. Norton 2008); for example, Connell (2020) mea-
sured the strength of policy focus on farmland protection.

Emerging research has started to evaluate plans that
address resilience and climate adaptation, considering the
projected threats that local communities will face (Lambrou
and Loukaitou-Sideris 2022). Bassett and Shandas (2010)
assessed twenty climate action plans of municipalities; they
scored the presence of desired action strategies in the plan
and found great diversity among them. Shi, Chu, and Debats
(2015) examined the standalone climate adaptation plans
for 156 selected municipalities with a survey, showing that
local political commitment, municipal expenditure, and cli-
mate change awareness were associated with engagement
in adaptation planning, while the presence of state policies
was irrelevant. These studies built up a solid understanding
of pioneered climate adaptation planning practices, yet pri-
marily investigated big cities. Marginal communities (e.g.,
small towns and rural communities) were underrepresented
in previous evaluations as they often lacked standalone
plans to be included in the evaluations (Hamin, Gurran, and
Emlinger 2014).

Additionally, as community resilience and climate adap-
tation are complex efforts that are ascribed to a wide range
of plans (Berke et al. 2021; Lyles, Berke, and Overstreet
2018), there have been increasing attempts to assess the
corporation of multiple local plans in climate adaptation
(Brody, Highfield, and Carrasco 2004; Woodruff et al.
2022). Philip Berke led two research that assessed how well
the collection of local plans coordinated land-use develop-
ment in hazard-prone areas in Washinton, NC, and six other
coastal cities using a resilience scoreboard (Berke et al.
2019). These assessments at the inner-city level focused on
spatial vulnerability, with limited attention to different fac-
ets of community resilience, such as social and financial
concerns. So far, holistic plan assessment frameworks
addressing multiple dimensions of resilience demands are
yet to be developed and used to understand community
planning efforts systemically.

Planning Efforts for Resilient CSBs

A few research studies have investigated planning and policy
efforts, often focusing on specific aspects (e.g., fiscal) of
resilience strategies. For instance, Xiao et al. (2018) identi-
fied that small businesses received insufficient support from
community boards, governments, and associations. Watson
(2021) highlighted that while financial loans (i.e., SBA
loans) were major measures of business recovery from natu-
ral hazards, smaller businesses and sole proprietors benefited
less from existing loans compared with larger ones. These
crucial studies unveiled the insufficiency of local and fed-
eral-level support backing CSB-R, highlighting the urgency
to understand how community plans, policies, and programs
should contribute to small businesses’ resilience. However,
extant studies on the resilience of small businesses are more
business-focused than community-centric (Lo et al. 2019;
Xiao et al. 2018) concerning emergency response to rapid
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Table I. Framework of Planning for Community-Based Small
Business Resilience.

Resilience
dimensions

Community-based small business
resilience planning objectives

Pl Enhance structural robustness
P2 Mitigate locational risk

Fl Provide financial assistance

F2 Support financial security

S| Build social support

S2 Encourage social participation
S3 Consider social characteristics

Physical resistance
Financial availability

Social inclusiveness

Information Il Provide preparation information
accessibility 12 Provide recovery information

Business operational Ol Incentive business internal robustness
capacity O2 Improve local business environment

recovery, as well as long-term adaptation to address pre-con-
ditional capacities or vulnerabilities (Cutter, Burton, and
Emrich 2010; Harries 2021; Sutton 2010).

The review of planning efforts toward small business
resilience highlights a gap in bridging the well-developed
community resilience theory with the interests of CSBs,
especially regarding how communities can support them. A
comprehensive evaluation framework is further needed to
assess local planning efforts in effectively addressing the
hazard and climate adaptation demands of CSBs.

Building CSB-R Framework

This study proposes a novel CSB-R framework based on a
comprehensive literature review on business-centric resil-
ience. The framework comprises five dimensions that facili-
tate community capital in fostering the resilience of CSBs,
focusing on the scopes of hazard recovery and climate adap-
tation. To align the two scopes, we adopt a classic commu-
nity resilience theory emphasizing four key properties:
rapidity, resourcefulness, robustness, and redundancy
(Bruneau et al. 2003). In the immediate aftermath of extreme
hazards, the emphasis lies on the resourcefulness required
for adaptation and rebound, aiming to achieve rapid recov-
ery and ensure continued operation. For climate change
adaptation, the focus shifts toward planning redundant alter-
natives to alleviate chronic vulnerability and enhance the
robustness of CSBs against future hazards.

To assess the community’s current efforts in addressing
the issues mentioned above, we introduce the CSB-R
Framework for evaluating planning policy focus. This
framework comprises eleven specific planning objectives
under the five dimensions mentioned earlier (refer to Table
1). Each objective is associated with various community-
driven planning strategies and policy tools. Please refer to
Supplemental Appendix A for detailed information on the
related planning approaches. The purpose of the frame-
work is to provide a benchmark for evaluating plans across

different communities, with the aim of guiding compre-
hensive improvements in community-specific planning
and resilience aspects. The following sections will explain
each criterion, highlighting its underlying rationale and
relevance to the evaluation process.

Physical resistance. The resourceful rehabilitation of the dam-
aged physical environment has long been recognized as a
crucial component of rapid community disaster recovery
(Dahlhamer and Tierney 1998; Zhang, Lindell, and Prater
2009). CSBs’ continuity in the aftermath of disaster relies on
physical resistance measures, including recovering lifeline
infrastructure, repairing business buildings, and removing
debris (Finn, Chandrasekhar, and Xiao 2023; Tyler and Sadiq
2019). Additionally, coastal small businesses that rely on
favorable locations for profitability are more vulnerable
when situated in hazard-prone areas and may have limited
preparedness for mitigation (Marshall and Schrank 2020).

Financial availability. The depreciation of capital following
hazards can result in the immediate inability of CSBs to sus-
tain their operations, potentially leading to failure. While
federal financial support has been widely implemented to aid
business continuity after disasters (Zhang, Lindell, and Prater
2009), it is often less accessible for CSBs (Watson 2022). In
addition to assisting CSBs in applying for federal funds,
communities can explore alternative funding sources, such
as partnerships with other firms and large companies, which
can offer temporary bridging assistance for CSBs (Gunasek-
aran, Rai, and Griffin 2011).

Social inclusiveness. Social capacities, including consumer
retention and neighborhood bondage, enable business pros-
perity despite being physically destroyed (Xiao et al. 2018).
Building and retaining such connections within communities
could facilitate a capacity for rapid recovery of CSBs. How-
ever, societal characteristics may conversely exacerbate vul-
nerability given the dual identity of business owners as
homeowners (Helgeson et al. 2022; Marshall et al. 2015),
especially for historically underrepresented groups, includ-
ing minorities, women, and disadvantaged populations.

Information  accessibility. Hazard information inclusively
encompasses both succinct and accurate warnings prior to
incidents and the continuous flow of information for com-
munication during and after events (Runyan 2006; Wang,
Hao, and Platt 2021). Access to precise information about
hazards can prevent unnecessary loss of CSBs while further
assisting them in acknowledging available recovery resources
and barriers.

Business operational capacity. The continuity of operation fol-
lowing hazard perturbations for recovery relied on the exter-
nal business environment and internal self-motivated
reactions (McKnight and Linnenluecke 2016). A supportive
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Table 2. Characterizing Community Typology.

Typological clusters

Characteristics

Planning capacity

CSB resilience planning demand

|. Capable communities
(N=9)

Have thriving economies and communities;
medium-sized urbanized populations; high
CSBs share of economy; poor community

Solid planning bases

Relatively high and moderate
urgent

resilience; moderate coastal hazards risk.

2. Risk communities
(N=23)

Large populations and are located in
metropolitan areas; moderate in

community resilience; high risk of coastal

hazards.
3. Steady communities
(N=13)

the minimum size of CSB shares.
4. Struggling communities Marginal rural counties with small
(N=11)

and at high risk of disasters

Small or medium urban counties are low in
hazard risk, fair in social status, and with

Divergence base
but capable of
improvement

High and urgent

Concrete planning
capacity

Low and less urgent

Poor planning capacity Moderate and urgent

populations are often socially vulnerable

Note: CSB = community-based small business.

business environment facilitates connections between suppli-
ers and consumers and key partnerships establishment for
post-hazard operations (Sutton 2010). Specific CSB charac-
teristics, such as size (Tyler and Sadiq 2019), industry sector
(Dahles and Susilowati 2015), and property ownership, influ-
ence their pre-existing financial capacity to continue opera-
tion, resulting in varied vulnerabilities (Howe 2011; Webb,
Tierney, and Dahlhamer 2002). Resilient entrepreneurship
among business owners also fuels higher risk perceptions that
drive businesses to perpetuate actions (Dahles and Susilowati
2015), making them more precautionary toward hazards
(Alonso-Dos-Santos and Llanos-Contreras2019).

Case Description and Methods

Local Context and Community Typologies in Gulf
Coast Area

The Gulf Coast area is located in the Southern United States,
including five states: Alabama, Florida, Louisiana,
Mississippi, and Texas. Our data collection and analysis
focus on all fifty-six coastal counties (and parishes in
Louisiana) across the five states. Multiple climate-sensitive
hazards, including coastal flooding, hurricanes, riverine
flooding, and tornadoes, are projected to account for 94.1
percent of potential loss within the selected counties (Zuzak
et al. 2022). As the Gulf Coast counties exhibit diversity in
hazard risk, community resilience foundation, and socioeco-
nomic status quo, they may present different demands for
CSB-R and planning capacity (Loh 2012), emphasizing the
necessity of context-based planning.

Thus, identifying the typology of communities enables
context-based suggestions and sharing of general intelli-
gence to plan in comparable situations (Chang et al. 2018;
Laurien et al. 2020). We developed a typology of coastal
counties that clusters communities with characteristics that

impact local planning capacity and demand for supporting
CSB-R (Table 2). Three groups of factors are included: (1)
population size and urban-rural classification (ERS 2013,
U.S. Census Bureau 2018); (2) small businesses scale and
average payroll, which describe counties’ economic environ-
ment (U.S. Census Bureau 2021a); and (3) projected hazard
risk depicted by social vulnerability index, community resil-
ience index (Cutter, Ash, and Emrich 2014), and projected
annual hazard loss (Zuzak et al. 2022). The detailed cluster-
ing process is explained in Supplemental Appendix B.

Plan Collection

Our empirical study investigated 126 county-level plans
across multiple types of plans that have the potential to guide
CSB-R. The efforts in different types of plans (Table 3) were
evaluated collectively since they coordinated and interacted
with one another to achieve resilience and adaptation goals
(FEMA 2013). We focused on local planning efforts at the
county level for two reasons. First, counties are often the
managing entity for hazard mitigation plans since they are
more capable of gathering planning resources compared with
lower level municipalities. Second, in the Gulf Coast area,
where large cities (e.g., Houston, TX) and rural communities
are imbalanced in planning capacities, most small towns and
rural municipalities have limited attempts to plan for resil-
ience. County-level plan collection can represent the plan-
ning efforts of subordinate municipalities (Mattiuzzi 2020),
while their completeness ensures that all types of communi-
ties along the Gulf Coast are included.

Plan Coding with NLP Method

NLP approaches have been increasingly used in understand-
ing plan contents due to their efficiency in processing large-
amount documents with machine-based procedures (Brinkley
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Table 3. List of Evaluated Plan Types in Local Plan Collections and Potential Contribution to Community-Based Small Business (CSB)

Resilience.

Category Alternative titles

Relevance to resilience

Emergency Plan

Adaptation Plan

Plan; Comprehensive Resiliency Plan

Master Plan
Consolidate Plan

Emergency Operation Plan; Comprehensive
Emergency Management Plan; Natural Hazard Plan
Post-disaster Redevelopment Plan; Hazard Mitigation
Plan; Local Mitigation Strategy; Standard Mitigation

Comprehensive Plan; Master Plan; General Plan;

Facilitate rapid response, recovery, and
mitigate hazards

Adapt to the chronic climate risks and address
vulnerabilities

Incorporate pre-existing conditions and direct
economic development plan

and Stahmer 2021; Cai 2021). Our CSB-R evaluation frame-
work (see the “Literature Review” section) enables the assess-
ment of plan contents using a coding method. The method
identifies languages regarding planning policies that may
improve CSB-R from the documents. We used a specifically
designed NLP method, namely, the keyword-based filter, to
assist the coding process in extracting and scoring the plan
texts. The keyword-based filter can mitigate potential plan
coding issues caused by personal bias among other human-
caused coding errors, which are common during the conven-
tional plan evaluation process and jeopardize the accuracy of
evaluation outcomes (R. K. Norton 2008). Such application
of NLP may expand the scope of plan evaluation research by
dealing with large and noisy text masses, with satisfactory
performance to capture target contents (Guo et al. 2021).

In the coding process using a keyword-based filter for
each objective, we considered effective planning strategies
and policy tools to comprise two elements: interaction enti-
ties and planning actions. Initially, we manually identified
key entities frequently found in sample plans for each aspect
of the CSB-R framework. For instance, sentences pertaining
to actions for “Building Social Support” (S1) might include
entities such as “business development organization, busi-
ness associations, chamber of commerce, civic association,
trade unions.” Using NLP methods, we captured commonly
co-occurring action expressions from the samples, such as
“building relationships, collaboration, incentives, increasing,
maintaining, partnering with, providing.” We created two
synonym corpora for each criterion, utilizing augmentation
methods to enhance the expression lists and enumerate rele-
vant expressions. Additionally, we developed a separate cor-
pus specifically for “small businesses.”

The keyword-based coding procedure was assisted by
manual supervision and adjustment to ensure accuracy. The
overall planning efforts to foster small business resilience at
the county level were evaluated by computing the average
score across the eleven evaluation criteria. The evaluation
outcome for each county was the aggregate score of all their
plans. We then introduced the specificity percentage to mea-
sure the level of commitment to CSBs, calculated as the per-
centage of criteria scored as 2 over the total. Details about
the coding procedure with the filter are included in
Supplemental Appendix C.

Research Findings Based on Plan
Evaluation Results

We analyzed the plan evaluation results to answer the two
research questions. First, we benchmarked the commitment
of planning policies to CSB-R across Gulf Coast counties by
ranking and mapping divergence scores among counties,
states, and typologies (RQ1). Second, we identified unad-
dressed CSB-R planning objectives through criteria-specific
evaluation results. To inform improvements regarding the
identified shortcomings, we collected actionable policies and
practices from the highlighted planning contents (RQ?2).

Insufficient and Uneven Local Planning
Commitments to CSB-Resilience

Our evaluation results of planning efforts indicate that 73.1
percent of the 56 Gulf Coast counties have invested in com-
munity resilience from the criteria in the CSB-R framework.
However, there is a lack of dedicated efforts toward CSBs,
with only 27.5 percent of resilience-related policies explicitly
focusing on them. The evaluation scores among counties vary
significantly, as shown in Figure 1, ranging from 5.64 (Pasco
County, FL) to 0 (Kenedy, TX; Hancock, MS; Refugio, TX;
Willacy, TX; and Jefferson, TX). These variances reflect dif-
ferences in the completeness of local plan collections, the
coverage of resilience objectives, and the level of commit-
ment to CSBs within existing policies. Supplemental
Appendix D lists evaluation scores for all the counties.

Our state-level analysis also revealed the inner-state
alignment and intra-state heterogeneity in county-level plan-
ning efforts across the five states (Figure 1). For example,
coastal counties in Florida have generally established more
resilience-related plans and address CSB-R planning objec-
tives than counties in the other states. This aligns with the
state government’s longstanding advocacy for climate adap-
tation initiatives, such as the 2015 Peril of Flood Act, which
mandates the incorporation of climate-related strategies into
comprehensive plans. While there have been debates regard-
ing whether these top-down approaches have caused an
uneven impact on different localities, Florida has success-
fully established thriving collections of plans through their
implementation (Bunnell and Jepson 2011). In comparison,
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Figure |. Map of average evaluation score and heatmap of detailed scores by criteria for each county and community.

Texas counties exhibit the lowest consideration for CSB-R
within the study area. Most of them lack complete collec-
tions of emergency, adaptation, and master plans; thus, they
are fragile in community resilience planning foundations.
The absence of documented plans might have translated into
a weak commitment to CSB-R (Berke et al. 2014). This situ-
ation might also mirror a political inclination that has hin-
dered state agencies from engaging in climate change
planning or acknowledging its significance (Lieberknecht
2022). Louisiana parishes aligned in their solid and standard-
ized planning efforts for CSB-R. A notable contribution fac-
tor is the engagement of academic institutions in conducting
local plans, which facilitates their plan quality. Mississippi
and Alabama have a small number of coastal counties, with
Mississippi counties scoring comparatively lower on aver-
age. Only Baldwin, AL, and Harrison, MS, showed above-
average efforts among those counties.

Additionally, the comparative analysis across community
typologies further uncovers the potential correlation between

community contexts and evaluation outcomes. The plan eval-
uation results of “Capable communities” show that eight
counties out of nine have included fair planning efforts to
enhance CSB-R. “Steady communities” are assigned moder-
ate evaluation scores, despite being the least urgent group for
CSB-R planning. On the contrary, plan evaluation shows
polarized outcomes within the “Risky community” group.
High-scoring urban counties adjacent to larger-population cit-
ies (i.e., Houston and Tampa), such as Hillsborough, FL,
Galveston, TX, and Harris, TX, are more resourceful in
recovery and resilience planning. Low-scoring counties rep-
resent communities with social vulnerability and a high risk
of loss caused by hazards, such as Jefferson, TX, calling for
more intense planning efforts on CSB-R. Last but not least,
insufficient planning efforts for CSB-R are found in
“Struggling communities.” Their disadvantaged socioeco-
nomic status is often associated with weak planning capacity
and increased hazard vulnerability. Taylor and Levy in Florida
are the only two counties with acceptable evaluation scores.
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Table 4. Average Scores of Eleven Evaluation Objectives.

Average score

Resilience
dimensions Objectives  Top 10 Mean Bottom 10
Physical Pl 3.00 261 1.80
resistance P2 2.70 2.04 1.00
Financial Fl 3.20 3.02 1.20
availability F2 2.40 2.07 1.10
Social SI 3.60 3.20 2.30
inclusiveness S2 2.90 2.77 2.00
S3 1.30 1.29 0.50
Information I 3.00 3.04 1.60
accessibility 12 2.90 2.70 1.40
Business Ol 2.10 2.23 0.90
operational 02 2.40 2.09 1.50
capacity

Pinpoint CSB-R Planning Objectives Omitted in
Local Plans

Our findings suggest that eleven specific CSB-R objectives
have attracted uneven local planning efforts. The evaluated
scores of three planning objectives have generated the major-
ity of divergence between high- and low-ranked counties
(Table 4).

Many CSBs are owned and operated by historically
underrepresented groups such as disadvantaged populations,
minorities, seniors, and females (U.S. Census Bureau 2021b).
However, only 12.61 percent of existing plans in Gulf Coast
counties have spared any specific focus considering their
socially vulnerable CSBs (S3). Most studied communities
also lack guidance in helping CSBs continuity in the after-
math of disturbances since neither incentive to facilitate
CSBs’ self-motivated recovery and adaptation actions (O1)
nor advocating for resilient local business environments
(0O2) are sufficiently presented in current plans.

Surprisingly, planning efforts aiming at separate objec-
tives from the same CSB-R dimension have received uneven
focus. Community resilience planning has long focused on
physical aspects (P1); however, CSBs are often omitted
when planning for locational risks (P2). Location-specific
risks can be ameliorated by integrating climate adaptation
strategies in comprehensive plans, as Florida proposed.
Zoning ordinances and land-use regulations that prevent
development in hazard-prone areas (e.g., Special Flood
Hazard Areas) were pervasive in Florida counties. However,
arbitrary land-use adaptation planning has not been well
coordinated with the paradox that CSBs sometimes rely on
beneficial locations. In addition, outcomes in the dimension
of financial availability reflect an existing dichotomy in
financial support mechanisms for CSBs, which emphasize
the need for emergency aid (F1) but overlook alternative
financial security programs like pre-hazard insurance (F2).
CSBs’ over-reliance on financial loans (i.e., SBA loans) is

problematic because resources have been disproportionately
distributed to disadvantaged businesses (Watson 2022).
Despite participating in the National Flood Insurance
Program (NFIP) giving credits to counties based on our cri-
teria, a resilient economy requires more redundant financial
security options.

Suggest Improvements to Plan for CSB-R

Based on the plan evaluation results, we offer plan improve-
ment suggestions per community typologies and the specific
criteria in our CSB-R framework. First, tailored strategies for
planning improvement are recommended based on commu-
nity typologies, considering their disparate planning capacities
and demand for CSB-R. “Capable communities” and high-
scored “Risk communities” with solid foundations in resil-
ience planning, evidenced by their relatively complete
collection of plans, should prioritize overlooked planning
objectives related to CSB-R. Additional planning resources
can be allocated to designated resilience plans, such as Local
Mitigation Strategies while promoting coordination across dif-
ferent types of plans. “Struggling communities” and low-
scored “Risky communities” in the early stages of resilience
planning are encouraged to collaborate with adjacent commu-
nities and seek support from state or regional agencies, aca-
demia, and stakeholders. State-level mandatory planning can
significantly improve collective local planning efforts.
Integrated plans, such as hazard mitigation plans and compre-
hensive plans, are more effective for these counties than desig-
nated plans (e.g., LMS). We suggest that they can efficiently
use the shared knowledge of planning practices from counties
in comparable situations. By learning from their planning
inclinations and goals, counties can develop high-quality plans
fitted to local contexts. Counties in the “Steady communities”
have a lower risk of hazard-induced loss with a small share of
CSBs, and thus may choose to save their community resources
for more urgent purposes than supporting CSBs.

Meanwhile, valuable lessons from peer counties of similar
typologies regarding practical recovery and adaptation
approaches can fuel plan renovations across CSB-R planning
objectives. First, adaptation strategies can range from arbitrary
zoning ordinances to mild approaches that enable coexistence
with risk, such as elevating properties (Pinellas, FL) and pri-
oritizing CSB for restoration (Hillsborough, FL, and Pasco,
FL). Local planners should engage CSB owners in hazard and
adaptation planning procedures for at-risk locations to balance
natural hazard risks and commercial benefits. Second, coun-
ties can explore available commercial insurance options and
educate business owners to reduce NFIP premium costs,
thereby enhancing financial security for CSBs (Hillsborough,
FL; Pinellas, FL). Third, planners can advocate for educating
CSBs on hazard risk mitigation and climate adaptation strate-
gies, raising the awareness of risks and capability for post-
event operation. Also, communities must strive to create
CSB-friendly, resilient commercial environments. This
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requires supportive regulatory environments that aid existing
CSBs with operational continuity while diversifying local
business bodies with business retention and expansion pro-
grams (Lee, FL). Finally, communities are responsible for
rapid assistance and continued connection to socially vulner-
able CSBs owned and operated by historically underrepre-
sented groups (Hillsborough, FL). Localities may also consider
contracting with these businesses for specific support.

Discussion and Implications

The proposed CSB-R framework was applied to benchmark
collective community-level planning efforts, identify vulnera-
bility, and suggest practical improvements. The results uncov-
ered insufficient and disparate support for CSB-R across Gulf
Coast counties from different states and contexts.

The newly developed CSB-R evaluation framework
bridges the previously disengaged hazard plans and climate
adaptation plans for the collective objectives of CSB-R
(Lyles, Berke, and Overstreet 2018). To the best of our knowl-
edge, the framework is among the first to benchmark CSB-R
in local planning efforts by encompassing the five pillar
aspects. It addresses a vacuum in the field by assessing con-
tributions across multiple dimensions and phases, surpassing
the focus on specific factors found in previous studies (Tyler
and Sadiq 2019; Watson 2022). The evaluation objectives not
only synthesize current small business research on hazard
recovery but also jointly consider the long-term goal of cli-
mate adaptation. We adopt the seven dimensions of the OECD
Quality Framework to systematically examine the proposed
CSB-R criteria (OECD, European Union, and Joint Research
Center—European Commission 2008, 46-49). The strengths
of CSB-R include the dimensions of relevance, accuracy,
credibility, timeliness, and interpretability. We design the
evaluation process to include implementations that facilitate
the criteria quality across these dimensions. The accessibility
and coherence of our criteria demand further development. In
Supplemental Appendix E, we provide detailed explanations
and evaluations.

The study pioneers the assessment of “policy focus” in
plans from the perspective of CSBs, encompassing 126 plans
across 56 Gulf Coast counties. Our consolidated evaluation
framework takes into account the cohesive efforts that can
promote CSB-R (Berke et al. 2021; Lyles, Berke, and
Overstreet 2018) from a collection of various plan types. It
thus extends the scope of existing plan evaluation research
by incorporating multifaceted resilience tools, going beyond
the past focus on land-use tools (Berke et al. 2019). The pro-
posed benchmarks enable comparative evaluation among
county-level plans across diverse community contexts (e.g.,
hazard risks, resilience bases, and socioeconomic attributes).
Our evaluation could provide equitable inclusion for under-
served communities, such as rural counties, that have often
been overlooked due to their absence of standalone adapta-
tion plans (Berke et al. 2019; Shi, Chu, and Debats 2015).

The study shows a pioneering effort that suggests place-
tailored improvement strategies for local CSB-R, leveraging
plan evaluation outcomes and community contexts. By
emphasizing diverse community demands and capacities,
our approach advances conventional plan evaluation studies
that have applied universal criteria to all evaluation objec-
tives (Stevens 2013). Our NLP-based evaluation method
identifies plan weaknesses and compiles pioneering prac-
tices targeting CSB-R objectives. This addresses the need for
best practice references in hazard and adaptation planning
for planning practitioners and researchers (Bierbaum et al.
2013). Our research outcomes facilitate knowledge sharing
among communities with similar contexts, allowing them to
learn from others’ practices on CSB-R objectives. Local
planners can assess their community efforts with the pro-
posed framework, identify weaknesses, set reasonable goals
for CSB-R based on their community contexts, and make
tailored improvements by drawing on best practices from
similar communities.

However, this research has certain limitations, which also
present opportunities for future work. First, we focus on
planning documents as a proxy for assessing local support to
CSBs without evaluating their implementation. Future
research could track plan implementation following real-
world hazards for case studies of specific communities using
our CSB-R framework. Our current outcomes have effec-
tively addressed our research objectives and paved the way
for this direction of investigation. Second, our supervised
keyword-based classifier coded plans based on the presence
of CSB-related objectives into a binary-type coding scheme,
without regard to the extent to which they were addressed.
Future studies could leverage pre-trained large language
models to assess gradian details (e.g., the level of implemen-
tation guidance) and enhance the automation of classifica-
tion tasks. Our method, with clearly defines objectives and
expands classification criteria, prioritizes coding accuracy
over the level of detail. Meanwhile, more advanced technol-
ogies capable of analyzing online news or social media posts
can provide additional sources to track plan implementation
automatically. Finally, the keyword-based classifier fits the
corpora of Gulf Coast plans; thus, the direct applications to
areas with distinct hazard types require different keywords.
Future studies on different locations should keep expanding
the objective criteria and corpora to encompass diverse con-
texts leveraging our developed CSB-R framework. One
valuable approach to achieve this is to involve CSB owners
and employees in future community engagement, thus incor-
porating bottom-up perspectives.

Conclusion

Our proposed CSB-R Framework aims to benchmark local
commitments in enhancing CSB-R. It allows the compara-
tive evaluation across counties and diagnosis of weak plan-
ning objectives. Focusing on Gulf Coast counties, our
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evaluation empirically examines the varied and insufficient
efforts corresponding to local characteristics and state-level
contexts. A typology analysis of community contexts
empowers tailored and actionable plan improvement strate-
gies based on their unique planning capacities and demands
for CSB-R. When looking at specific CSB-R objectives, we
suggest Gulf Coast planners could enhance adaptive location
strategies, financial security options, disadvantaged owners,
and self-motivated incentive actions for CSBs. Our findings
shed light on planning practices by suggesting improvement
priorities and adopting pioneering practices among similar
communities. While this study focuses on Gulf Coast coun-
ties, the CSB-R framework is generalizable to other regions.
It benchmarks existing planning efforts and guides future
community contributions toward CSB-R. By continuously
feeding data in the future, the method can offer a sustainable
scoring update based on CSB-R criteria.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article. This
material is based upon work supported by the National Science
Foundation under Grant No. 2316450. Any opinions, findings, con-
clusions, or recommendations expressed in this material are those
of the authors and do not necessarily reflect the views of the
National Science Foundation.

ORCID iD

Yan Wang https://orcid.org/0000-0002-3946-9418

Supplemental Material

Supplemental material for this article is available online.

References

Adekola, Josephine, and David Clelland. 2020. “Two Sides of the
Same Coin: Business Resilience and Community Resilience.”
Journal of Contingencies and Crisis Management 28 (1): 50—
60. doi:10.1111/1468-5973.12275.

Alonso-Dos-Santos, Manuel, and Orlando Llanos-Contreras. 2019.
“Family Business Performance in a Post-disaster Scenario:
The Influence of Socioemotional Wealth Importance and
Entrepreneurial Orientation.” Journal of Business Research
101:492-98. doi:10.1016/j.jbusres.2018.12.057.

Baker, Stacey Menzel. 2009. “Vulnerability and Resilience in
Natural Disasters: A Marketing and Public Policy Perspective.”
Journal of Public Policy & Marketing 28 (1): 114-23.
doi:10.1509/jppm.28.1.114.

Bassett, Ellen, and Vivek Shandas. 2010. “Innovation and Climate
Action Planning: Perspectives from Municipal Plans.” Journal
of the American Planning Association 76 (4): 435-50. doi:10.1
080/01944363.2010.509703.

Berke, Philip R., John Cooper, Meghan Aminto, Shannon Grabich, and
Jennifer Horney. 2014. “Adaptive Planning for Disaster Recovery
and Resiliency: An Evaluation of 87 Local Recovery Plans in
Eight States.” Journal of the American Planning Association 80
(4): 310-23. doi:10.1080/01944363.2014.976585.

Berke, Philip R., and David Godschalk. 2009. “Searching
for the Good Plan: A Meta-Analysis of Plan Quality
Studies.” Journal of Planning Literature 23 (3): 227-40.
doi:10.1177/0885412208327014.

Berke, Philip R., Justin Kates, Matt Malecha, Jaimie Masterson,
Paula Shea, and Siyu Yu 2021. “Using a Resilience Scorecard
to Improve Local Planning for Vulnerability to Hazards
and Climate Change: An Application in Two Cities.” Cities
119:103408. doi:10.1016/j.cities.2021.103408.

Berke, Philip R., Matthew L. Malecha, Siyu Yu, Jackyung Lee, and
Jaimie H. Masterson. 2019. “Plan Integration for Resilience
Scorecard: Evaluating Networks of Plans in Six U.S. Coastal
Cities.” Journal of Environmental Planning and Management
62 (5): 901-20. doi:10.1080/09640568.2018.1453354.

Bierbaum, Rosina, Joel B. Smith, Arthur Lee, Maria Blair, Lynne
Carter, F. Stuart Chapin, Paul Fleming, Susan Ruffo, Missy
Stults, Shannon McNeeley, et al. 2013. “A Comprehensive
Review of Climate Adaptation in the United States: More than
before, but Less than Needed.” Mitigation and Adaptation
Strategies for Global Change 18 (3): 361-406. doi:10.1007/
s11027-012-9423-1.

Brinkley, Catherine, and Carl Stahmer. 2021. “What Is in a Plan?
Using Natural Language Processing to Read 461 California
City General Plans.” Journal of Planning Education and
Research. Published electronically March 9. doi:10.1177/073
9456X21995890.

Brody, Samuel D., Wes Highfield, and Virginia Carrasco. 2004.
“Measuring the Collective Planning Capabilities of Local
Jurisdictions to Manage Ecological Systems in Southern
Florida.” Landscape and Urban Planning 69 (1): 33-50.
doi:10.1016/j.1andurbplan.2003.09.002.

Bruneau, Michel, Stephanie E. Chang, Ronald T. Eguchi, George
C. Lee, Thomas D. O’Rourke, Andrei M. Reinhorn, Masanobu
Shinozuka, Kathleen Tierney, William A. Wallace, and Detlof
von Winterfeldt. 2003. “A Framework to Quantitatively
Assess and Enhance the Seismic Resilience of Communities.”
Earthquake Spectra 19 (4): 733-52. doi:10.1193/1.1623497.

Bunnell, Gene, and Edward J. Jepson. 2011. “The Effect of Mandated
Planning on Plan Quality: A Fresh Look at What Makes ‘A
Good Plan.’” Journal of the American Planning Association 77
(4): 338-53. doi:10.1080/01944363.2011.619951.

Cai, Meng. 2021. “Natural Language Processing for Urban
Research: A Systematic Review.” Heliyon 7 (3): e06322.
doi:10.1016/j.heliyon.2021.e06322.

Chang, Stephanie E., Jackie Z. K. Yip, Tugce Conger, Greg
Oulahen, and Michelle Marteleira. 2018. “Community
Vulnerability to Coastal Hazards: Developing a Typology
for Disaster Risk Reduction.” Applied Geography 91:81-88.
doi:10.1016/j.apgeog.2017.12.017.

Connell, DavidJ. 2020. “Evaluating the Strength of Local Legislative
Frameworks to Protect Farmland: City of Richmond and Metro
Vancouver, British Columbia.” Journal of Planning Education
and Research. Published electronically August 31. doi:10.117
7/0739456X20943930.


https://orcid.org/0000-0002-3946-9418

Guo and Wang

Connell, David J., and Lou-Anne Daoust-Filiatrault. 2017. “Better

Than Good: Three Dimensions of Plan Quality.” Journal of

Planning Education and Research 38:265-72. doi:10.1177/07
39456X17709501.

Cutter, Susan L., Kevin D. Ash, and Christopher T. Emrich. 2014.
“The Geographies of Community Disaster Resilience.” Global
Environmental Change 29:65-77. doi:10.1016/j.gloenv-
cha.2014.08.005.

Cutter, Susan L., Christopher G. Burton, and Christopher T. Emrich.
2010. “Disaster Resilience Indicators for Benchmarking Baseline
Conditions.” Journal of Homeland Security and Emergency
Management 7 (1): 1-22. doi:10.2202/1547-7355.1732.

Dahles, Heidi, and Titi Prabawa Susilowati. 2015. “Business
Resilience in Times of Growth and Crisis.” Annals of Tourism
Research 51:34-50. doi:10.1016/j.annals.2015.01.002.

Dahlhamer, James M., and Kathleen J. Tierney. 1998. “Rebounding
from Disruptive Events: Business Recovery Following the
Northridge Earthquake.” Sociological Spectrum 18 (2): 121—
41. doi:10.1080/02732173.1998.9982189.

Economic Research Service (ERS), U.S. Department of Agriculture.
2013. “Rural-Urban Continuum Codes (RUCC).” https://www.
ers.usda.gov/data-products/rural-urban-continuum-codes/.

Federal Emergency Management Agency. 2013. “Integrating
Hazard Mitigation into Local Planning: Case Studies and
Tools for Community Officials.” https://www.fema.gov/sites/
default/files/2020-10/fema_integrating-hazard-mitigation_
case-studies_tools-community-officials.pdf.

Finn, Donovan, Divya Chandrasekhar, and Yu Xiao. 2023. “A
Region Recovers: Planning for Resilience after Superstorm
Sandy.” Journal of Planning Education and Research 43:136—
49. doi:10.1177/0739456X19864145.

Gunasekaran, Angappa, Bharatendra K. Rai, and Michael Griffin.
2011. “Resilience and Competitiveness of Small and Medium
Size Enterprises: An Empirical Research.” [International
Journal of Production Research 49 (18): 5489-5509. doi:10.1
080/00207543.2011.563831.

Guo, Wenyan, Qingtian Zeng, Hua Duan, Weijian Ni, and Cong
Liu. 2021. “Process-Extraction-based Text Similarity Measure
for Emergency Response Plans.” Expert Systems with
Applications 183:115301. doi:10.1016/j.eswa.2021.115301.

Guyadeen, Dave, and Mark Seasons. 2018. “Evaluation Theory
and Practice: Comparing Program Evaluation and Evaluation
in Planning.” Journal of Planning Education and Research 38
(1): 98-110. doi:10.1177/0739456X16675930.

Hamin, Elisabeth M., Nicole Gurran, and Ana Mesquita Emlinger.
2014. “Barriers to Municipal Climate Adaptation: Examples
from Coastal Massachusetts’ Smaller Cities and Towns.”
Journal of the American Planning Association 80 (2): 110-22.
doi:10.1080/01944363.2014.949590.

Harries, Tim. 2021. “Understanding Small Business Adaptation
to Natural Hazards: A Critical Review.” International
Journal of Disaster Risk Reduction 63:102403. doi:10.1016/j.
ijdrr.2021.102403.

Helgeson, Jennifer F., Payam Aminpour, Juan F. Fung, Alfredo
Roa Henriquez, Ariela Zycherman, David Butry, Claudia
Nierenberg, and Yating Zhang. 2022. “Natural Hazards
Compound COVID-19 Impacts on Small Businesses
Disproportionately for Historically Underrepresented Group
Operators.” International Journal of Disaster Risk Reduction
72:102845. doi:10.1016/j.1jdrr.2022.102845.

Horney, Jennifer, Mai Nguyen, David Salvesen, Caroline Dwyer,
John Cooper, and Philip Berke. 2017. “Assessing the Quality
of Rural Hazard Mitigation Plans in the Southeastern United
States.” Journal of Planning Education and Research 37 (1):
56-65. doi:10.1177/0739456X16628605.

Howe, Peter D. 2011. “Hurricane Preparedness as Anticipatory
Adaptation: A Case Study of Community Businesses.” Global
Environmental Change 21 (2): 711-20. doi:10.1016/j.gloenv-
cha.2011.02.001.

IPCC. 2022. “Summary for Policymakers [H.-O. Portner, D.C.
Roberts, E.S. Poloczanska, K. Mintenbeck, M. Tignor, A.
Alegria, M. Craig, S. Langsdorf, S. Loschke, V. Méller, A.
Okem (eds.)]. In Climate Change 2022: Impacts, Adaptation,
and Vulnerability. Contribution of Working Group II to the
Sixth Assessment Report of the Intergovernmental Panel on
Climate Change, edited by H.-O. Portner, D.C. Roberts, M.
Tignor, E.S. Poloczanska, K. Mintenbeck, A. Alegria, M.
Craig, S. Langsdorf, S. Loschke, V. Mdller, A. Okem, and B.
Rama 3-33. Cambridge: Cambridge University Press.

Kim, Donghyun, and Up Lim. 2016. “Urban Resilience in Climate
Change Adaptation: A Conceptual Framework.” Sustainability
8 (4): 405. doi:10.3390/su8040405.

Lambrou, Nicole, and Anastasia Loukaitou-Sideris. 2022.
“Resilience Plans in the U.S.: An Evaluation.” Journal of
Environmental Planning and Management 65 (5): 809-32. doi:
10.1080/09640568.2021.1904849.

Laurien, Finn, Stefan Hochrainer-Stigler, Adriana Keating, Karen
Campbell, Reinhard Mechler, and Jeffrey Czajkowski. 2020.
“A Typology of Community Flood Resilience.” Regional
Environmental Change 20 (1): 24. doi:10.1007/s10113-020-
01593-x.

Lee, Jim. 2019. “Business Recovery from Hurricane Harvey.”
International Journal of Disaster Risk Reduction 34:305—
15. https://www.sciencedirect.com/science/article/abs/pii/
S2212420918309683.

Lehmann, Martin, David C. Major, James M. Fitton, Ken Doust,
and Sean O’Donoghue. 2021. “Towards a Typology for Coastal
Towns and Small Cities for Climate Change Adaptation
Planning.” Ocean & Coastal Management 212:105784.
doi:10.1016/j.ocecoaman.2021.105784.

Lieberknecht, Katherine. 2022. “Community-Centered Climate
Planning: Using Local Knowledge and Communication
Frames to Catalyze Climate Planning in Texas.” Journal of the
American Planning Association 88 (1): 97-112. doi:10.1080/0
1944363.2021.1896974.

Lo, Alex Y., Alice S. Y Chow, Shuwen Liu, and Lewis T. O.
Cheung. 2019. “Community Business Resilience: Adaptation
Practice of Micro- and Small Enterprises around the Pearl River
Estuary.” Climatic Change 157 (3—4): 565-85. doi:10.1007/
$10584-019-02562-y.

Loh, Carolyn G. 2012. “Four Potential Disconnects in the
Community Planning Process.” Journal of Planning Education
and Research 32 (1): 33-47. doi:10.1177/0739456X11424161.

Lyles, Ward, Philip Berke, and Kelly Heiman Overstreet. 2018.
“Where to Begin Municipal Climate Adaptation Planning?
Evaluating Two Local Choices.” Journal of Environmental
Planning and Management 61 (11): 1994-2014. doi:10.1080
/09640568.2017.1379958.

Marshall, Maria 1., Linda S. Niehm, Sandra B. Sydnor, and Holly L.
Schrank. 2015. “Predicting Small Business Demise after a Natural


https://www.ers.usda.gov/data-products/rural-urban-continuum-codes/
https://www.ers.usda.gov/data-products/rural-urban-continuum-codes/
https://www.fema.gov/sites/default/files/2020-10/fema_integrating-hazard-mitigation_case-studies_tools-community-officials.pdf
https://www.fema.gov/sites/default/files/2020-10/fema_integrating-hazard-mitigation_case-studies_tools-community-officials.pdf
https://www.fema.gov/sites/default/files/2020-10/fema_integrating-hazard-mitigation_case-studies_tools-community-officials.pdf
https://www.sciencedirect.com/science/article/abs/pii/S2212420918309683
https://www.sciencedirect.com/science/article/abs/pii/S2212420918309683

Journal of Planning Education and Research 00(0)

Disaster: An Analysis of Pre-existing Conditions.” Natural
Hazards 79 (1): 331-54. doi:10.1007/s11069-015-1845-0.

Marshall, Maria I., and Holly L. Schrank. 2020. “Sink or Swim?
Impacts of Management Strategies on Small Business Survival
and Recovery.” Sustainability 12 (15): 6229. do0i:10.3390/
sul2156229.

Marsooli, Reza, Ning Lin, Kerry Emanuel, and Kairui Feng. 2019.
“Climate Change Exacerbates Hurricane Flood Hazards along
US Atlantic and Gulf Coasts in Spatially Varying Patterns.”
Nature Communications 10 (1): 3785. https://www.nature.
com/articles/s41467-019-11755-z.

Mattiuzzi, Elizabeth. 2020. “The Role of County-Level Agencies
in Coordinating Local Climate Planning in California.” In
Transportation, Land Use, and Environmental Planning,
edited by Deakin Elizabeth, 469-95. Amsterdam: Elsevier.
doi:10.1016/B978-0-12-815167-9.00021-9.

McKnight, Brent, and Martina K. Linnenluecke. 2016. “How
Firm Responses to Natural Disasters Strengthen Community
Resilience: A Stakeholder-based Perspective.” Organization &
Environment 29 (3): 290-307. doi:10.1177/1086026616629794.

Meerow, Sara, Joshua P. Newell, and Melissa Stults. 2016. “Defining
Urban Resilience: A Review.” Landscape and Urban Planning
147:38-49. doi:10.1016/j.landurbplan.2015.11.011.

Norton, Rachel, Kanmani Venkateswarn, and Karen MacClune.
2018. “Why Small Businesses Should Invest in Preparedness.”
Zurich: Zurich Insurance Company Ltd. https://www.i-s-e-t.
org/publications-and-resources-1/the-role-of-businesses-in-
community-recovery.

Norton, Richard K. 2008. “Using Content Analysis to Evaluate
Local Master Plans and Zoning Codes.” Land Use Policy 25
(3): 432-54. doi:10.1016/j.1andusepol.2007.10.006.

OECD, European Union, and Joint Research Centre—European
Commission. 2008. “Handbook on Constructing Composite
Indicators: Methodology and User Guide.” OECD.
doi:10.1787/9789264043466-en.

Peril of Flood Act. 2015. SB 1094, Chapter 2015-69, Amending
Coastal Management, Florida Statute, §163.3178 et seq.
(2015). http://laws.flrules.org/2015/69.

Runyan, Rodney C. 2006. “Small Business in the Face of Crisis:
Identifying Barriers to Recovery from a Natural Disasterl.”
Journal of Contingencies and Crisis Management 14 (1): 12—
26.doi:10.1111/j.1468-5973.2006.00477 x.

Sauser, Brian, Clifton Baldwin, Saba Pourreza, Wesley Randall,
and David Nowicki. 2018. “Resilience of Small- and Medium-
Sized Enterprises as a Correlation to Community Impact: An
Agent-based Modeling Approach.” Natural Hazards 90 (1):
79-99. doi:10.1007/s11069-017-3034-9.

Shi, Linda, Eric Chu, and Jessica Debats. 2015. “Explaining
Progress in Climate Adaptation Planning Across 156 U.S.
Municipalities.” Journal of the American Planning Association
81 (3): 191-202. doi:10.1080/01944363.2015.1074526.

Stevens, Mark R. 2013. “Evaluating the Quality of Official
Community Plans in Southern British Columbia.” Journal of
Planning Education and Research 33 (4): 471-90. doi:10.117
7/0739456X13505649.

Sutton, Stacey A. 2010. “Rethinking Commercial Revitalization:
A Neighborhood Small Business Perspective.” Economic
Development Quarterly 24 (4): 352-71. doi:10.1177/0891
242410370679.

Tang, Zhenghong, and Samuel D. Brody. 2009. “Linking Planning
Theories with Factors Influencing Local Environmental-Plan
Quality.” Environment and Planning B: Planning and Design
36 (3): 522-37. doi:10.1068/b34076.

Terrell, Dek, and Ryan Bilbo. 2007. “A Report on the Impact
of Hurricanes Katrina and Rita on Louisiana Businesses:
2005Q2-2006Q2.” Office of Research & Economic
Development, Louisiana State University, Baton Rouge, LA.

Tyler, Jenna, and Abdul-Akeem Sadiq. 2019. “Business
Continuity and Disaster Recovery in the Aftermath of
Hurricane Irma: Exploring Whether Community-Level
Mitigation Activities Make a Difference.” Natural Hazards
Review 20 (1): 04018026. doi:10.1061/(ASCE)NH.1527-
6996.0000323.

U.S. Census Bureau. 2018. “2015-2019 American Community
Survey 5-Year Estimates.” https://data.census.gov/cedsci/
table?q=United%20States&tid=DECENNIALPL2020.P1.

U.S. Census Bureau. 2021a. “All Sectors: County Business Patterns,
including ZIP Code Business Patterns, by Legal Form of
Organization and Employment Size Class for the U.S., States,
and Selected Geographies: 2021, Economic Surveys, ECNSVY
Business Patterns County Business Patterns.” https://data.cen-
sus.gov/table/CBP2021.CB2100CBP?q=BUSINESS.

U.S. Census Bureau. 2021b. “Census Bureau Releases New Data on
Minority-Owned, Veteran-Owned and Women-Owned Businesses.”
https://www.census.gov/newsroom/press-releases/2021/charac-
teristics-of-employer-businesses.html.

Wang, Yan, Haiyan Hao, and Lisa Sundahl Platt. 2021. “Examining
Risk and Crisis Communications of Government Agencies and
Stakeholders during Early-Stages of COVID-19 on Twitter.”
Computers in Human Behavior 114:106568. doi:10.1016/j.
chb.2020.106568.

Watson, Maria. 2021. “The Role of SBA Loans in Small Business
Survival after Disaster Events.” Journal of Planning Education
and Research. Published electronically June 30. doi:10.1177/0
739456X211028291.

Watson, Maria. 2022. “Disaster Assistance Winners Losers:
Do Small Businesses Benefit?” Journal of the American
Planning Association 88:305-18. doi:10.1080/01944363.20
21.1980086.

Webb, Gary R., Kathleen J. Tierney, and James M. Dahlhamer.
2002. “Predicting Long-Term Business Recovery from
Disaster: A Comparison of the Loma Prieta Earthquake and
Hurricane Andrew.” Environmental Hazards 4 (2): 45-58.
doi:10.3763/ehaz.2002.0405.

Woodruff, Sierra, Sara Meerow, Bryce Hannibal, Melina Matos,
Malini Roy, and Philip Gilbertson. 2022. “More than the
Sum of Their Parts: Approaches to Understand a Network
of Plans.” Journal of Planning Education and Research.
Published electronically May 31. doi:10.1177/0739456X
221096395.

Xiao, Yu, Kai Wu, Donovan Finn, and Divya Chandrasekhar.
2018. “Community Businesses as Social Units in Post-disaster
Recovery.” Journal of Planning Education and Research
42:76-89. doi:10.1177/0739456X18804328.

Zhang, Yang, Michael K. Lindell, and Carla S. Prater. 2009.
“Vulnerability of Community Businesses to Environmental
Disasters.” Disasters 33 (1): 38-57. doi:10.1111/j.1467-
7717.2008.01061 .x.


https://www.nature.com/articles/s41467-019-11755-z
https://www.nature.com/articles/s41467-019-11755-z
https://www.i-s-e-t.org/publications-and-resources-1/the-role-of-businesses-in-community-recovery
https://www.i-s-e-t.org/publications-and-resources-1/the-role-of-businesses-in-community-recovery
https://www.i-s-e-t.org/publications-and-resources-1/the-role-of-businesses-in-community-recovery
http://laws.flrules.org/2015/69
https://data.census.gov/cedsci/table?q=United%20States&tid=DECENNIALPL2020.P1
https://data.census.gov/cedsci/table?q=United%20States&tid=DECENNIALPL2020.P1
https://data.census.gov/table/CBP2021.CB2100CBP?q=BUSINESS
https://data.census.gov/table/CBP2021.CB2100CBP?q=BUSINESS
https://www.census.gov/newsroom/press-releases/2021/characteristics-of-employer-businesses.html
https://www.census.gov/newsroom/press-releases/2021/characteristics-of-employer-businesses.html

Guo and Wang

13

Zuzak, Casey, Matthew Mowrer, Emily Goodenough, Jordan
Burns, Nicholas Ranalli, & Jesse Rozelle. 2022. “The National
Risk Index: Establishing a Nationwide Baseline for Natural
Hazard Risk in the US.” Natural Hazards, 114.2,2331-55. doi:
10.1007/s11069-022-05474-w

Author Biographies

Ziyi Guo is a doctoral student in the Department of Urban and
Regional Planning and the Florida Institute for Built Environment
Resilience, University of Florida. Her research interests are

urban resilience planning, smart city, and community economic
planning.

Yan Wang is an assistant professor in the Department of Urban and
Regional Planning and the Florida Institute for Built Environment
Resilience, University of Florida. Dr. Wang’s research focuses on
urban resilience with emphasis on human dynamics and spatial plan-
ning. She has adopted a systematic framework that incorporates
human, environment, and disruptive events to investigate and model
their interactions across time and space from both response and
adaptation perspectives.



