
ABSTRACT 

JURJONAS, MATTHEW DAVID. A Framework for Rural Coastal Community Resilience: 
Assessing Diverse Perceptions of Adaptive Capacity for Climate Change. (Under the direction of 
Dr. Erin Seekamp).  
 

Coastal communities are increasingly threatened by climate change globally and efforts 

to build resilience have focused primarily on urban areas and beach tourism destinations. 

However, rural coastal communities are facing the same threats, but adaptation is challenged by 

higher poverty rates, out-migration, and lack of social services. Additionally, lower tax bases and 

the lack of high value properties limit the ability to plan locally. Further, climate justice research 

has documented historical development patterns in which minority communities, dating back to 

the reconstruction era occupy some of the lowest-lying and most highly flood-prone land now 

highly susceptible to sea level rise. Efforts to assess coastal resilience have focused primarily on 

economic metrics like cost-benefit analysis but have yet to consider the inherent resilience within 

a community; as such, assessment measures that capture stakeholder’s perceptions of adaptive 

capacity are needed. Using multiple methods, this research developed and tested the Rural 

Coastal Community Resilience framework (RCCR) to capture perceptions of adaptive capacity 

on the low-lying Albemarle Pamlico Peninsula of eastern North Carolina. 

With the goal of creating a framework useful for engagement and information sharing, 

the research sought to develop an assessment with accessible vocabulary and concepts for 

stakeholders. A literature review of resilience in socio-ecological systems was conducted to 

develop themes for adaptive capacity, which then informed a semi-structured interview protocol 

for initial engagement in 2015. These themes were the focal indicators of adaptive capacity in the 

RCCR framework, which considers vulnerability and resilience as two ends of a spectrum that 

can assess adaptive capacity. In 2016, the RCCR framework was tested in focus group research 



to explore how the RCCR framework can be employed in outreach and engagement efforts that 

also measure perceptions of adaptive capacity using pre- and post-survey assessments and 

nominal group processes. In 2017, a modified drop-off/ pick-up residential survey was conducted 

to predict stakeholder’s perceptions of risk in the future to coastal hazards. Additionally, the 

RCCR framework was used in focus group research within minority communities in 2017 to 

document unique barriers and challenges to adaptation using a climate justice analytical lens.  

We found that climate science information and dialogue focused on the RCCR 

framework increased perceived adaptive capacity in predominately-white communities while it 

lowered perceived adaptive capacity in African American communities. Specific instances of 

perceived climate injustices were also found in the minority communities concerning a) the lack 

of inclusion in government procedure at multiple scales (procedural justice), b) an unequal 

distribution of flooding impacts (distributive justice), and c) disparaging views of certain 

communities that lead to a lack of recognition of their unique flood management needs 

(recognitional justice). Additionally, multiple linear regression models revealed that adaptive 

capacity is an important predictor of perceived risk to climate change threats. Specifically, the 

more resilient residents perceived their community, the less at risk they considered themselves to 

be, which highlights that residents may equate climate change adaptation to previous flood 

recovery experiences and, thereby, obscure the gravity of sea level rise projections. 

Several failed local outreach attempts to share planning information and our own 

unsuccessful outreach attempt to boost perceived adaptive capacity in diverse communities 

highlight the need for an audience analysis (i.e., determining preferred modes of communication) 

to achieve effective dissemination of climate science and climate change risk information. 

Documented low climate change literacy also points to a need to mainstream sea level rise 



messaging, as isolated and diverse rural communities are predominately unaware that their lands 

are projected to be inundated. More inclusive government outreach is needed to avoid cases of 

negligence for failing to inform vulnerable coastal populations of impending threats. 
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CHAPTER 1: Introduction 

Climate change impacts and the associated coastal hazards of sea level rise (SLR), 

saltwater intrusion, increased flooding, and erosion are threatening coastal urban areas, rural 

communities, ecosystems, and agricultural systems globally (Lane et al., 2013). The threat of 

these coastal hazards creates the need for adaptation in coastal regions to build and then maintain 

resilience (i.e., the ability to absorb, respond, and recover from hazards) (Bostick et al., 2016; 

Sales, 2009; Adger, 2005). In the U.S., 4.2 million coastal residents are projected to be 

vulnerable to SLR by 2100 (Hauer et al., 2016). However, there are important differences in how 

SLR will affect urban and rural communities. Coastal urban areas and the dense development 

along with population growth place more people, infrastructure, and property at risk to storm 

surge damage and flooding (Brown & Westaway, 2011; Morss et al., 2011; Tang 2008). 

Conversely, the prevailing natural resource dependent economies in rural coastal regions (e.g., 

farming, logging, fishing, and ecotourism) are particularly vulnerable to saltwater intrusion, 

which leads to agricultural abandonment, and reduces suitable land and development options 

(Poulter et al., 2009; Moorhead & Brinson, 1995). Yet, rural coastal communities frequently 

have fewer resources for adaptation planning than urban areas, which challenges the long-term 

resilience of these socio-ecological systems (Kapucu et al., 2014). 

To address sea level rise, resilience, and adaptation, researchers have developed various 

frameworks for conceptualizing adaptive capacity and potential impacts within coastal urban 

areas, beach tourism destinations, small island nations, and developing countries (e.g., Schwarz 

et al., 2011; Moreno & Becken, 2009; Sales, 2009). Much of this research has used cost-benefit 

analysis to focus on flood insurance and property value for disaster and hazard risk recovery 

(e.g., Tanner et al., 2017; Bostick et al., 2016; Nelson et al., 2007). However, rural coastal 
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regions have unique vulnerabilities, which include isolation from central planning agencies and 

out-migration following disasters, as well as high poverty levels, low average incomes, and 

limited insurance (Maru et al., 2014; Davies et al., 2009; Donner & Rodriguez, 2008). Moreover, 

climate justice research highlights that diverse populations experience recovery challenges such 

as the post-disaster recovery disparities documented by Morse (2008) after Hurricane Katrina in 

New Orleans. To address such disparities and ethnocentrism in disaster recovery, there is need to 

link resilience science and climate justice in a way that addresses rural and/or diverse 

populations’ unique contexts and vulnerabilities and enables capacity building dialogue (Marino, 

2018; Davies et al., 2009; Vogel et al., 2007).  

This research links resilience and climate justice to explore climate resilience and impacts 

in diverse rural coastal communities in a way that captures perceptions of their unique and 

compounding vulnerabilities, as well as strengths for capacity building, with the aim of 

enhancing climate readiness. To examine diverse community perceptions of climate change 

vulnerability and resilience in a rural coastal context, this research employs a sequential, multiple 

method study with embedded survey research and multiple case study research. Each case is 

located within in a low-lying, five-county study region (i.e., the Albemarle-Pamlico Peninsula or 

APP) characterized by natural resource dependent livelihoods, high exposure to coastal climate 

change impacts, higher than state average poverty rates, an aging population, and distinct 

minority communities. To begin, this introduction reviews the projected climate change impacts 

to coastal regions and why it is important to consider a climate justice lens. Next, the 

operationalization of adaptive capacity by combining the concepts of vulnerability and resilience 

is reviewed. Then, an outline of this dissertation is provided including the three guiding research 

questions explored in each of the three subsequent chapters.  
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Climate Change Impacts and “Climate Justice” 

Globally, the average sea level is projected to rise by 0.52m to 0.98m under the high 

emissions scenario by 2100 (Church et al, 2013). Sea level rise leads to coastal erosion and 

subsidence, complicating coastal zone management (Nicholls & Casenave, 2010). Coastal 

flooding, driven by storm surge and heavy precipitation, is becoming more common and 

demands increased government spending on infrastructure, repair of highways, and planning 

(McNamara et al., 2015; Riggs et al., 2008; Moser, 2005). Storm-related flooding leads to 

salinization of groundwater tables and soils (Qi & Qiu, 2011). In rural coastal regions, saltwater 

intrusion poses substantial risks to agricultural production as salinization of soils reduces suitable 

agricultural land (Saleem Khan et al., 2012). Declining agricultural productivity affects rural 

economies and can lead to more out-migration (Bostick et al., 2016; Sales, 2009). 

As evidenced by the transformation already seen—let alone what is projected to occur—

in these socio-ecological systems, climate change could be one of the greatest challenges facing 

rural coastal communities. Yet, it is particularly important that efforts are intentional in their 

inclusivity, as many contemporary adaptation actions actually reinforce existing inequalities and 

can exacerbate the underlying vulnerabilities of a community (Marino, 2018; Hardy, Milligan, & 

Heyden, 2017; Grothman & Patt, 2017; Eakin & Leurs, 2006; Adger et al., 2005). For example, 

development patterns in the U.S. following the Civil War lead to a general trend of African 

Americans occupying the lowest-lying and least desirable land that is also most prone to flooding 

and hurricane impacts (Agyeman, Schlosberg, & Collins et al., 2016; Morse, 2008; Rivers, 

2006). Yet, this exposure has not translated to equitable disaster relief efforts, as the Federal 

Emergency Management Agency has prioritized important industries and high-value properties 
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leading to African American renters receiving disproportionately less aid in post-Katrina New 

Orleans (Hardy, Milligan, & Heyden, 2017; Morse, 2008).  

An environmental justice perspective applied in climate change contexts (hereafter 

“climate justice”) can address if adaptation strategies have potentially detrimental consequences 

and if those adverse side effects are distributed equally (Walker, 2012; Nixon, 2011). Climate 

justice is a perspective that considers ecological systems, their function, and their role in 

sustaining communities and people (Schlosberg, 2013) and explores the disparate impacts of 

adaptation strategies on various community members, as all voices within a community don’t 

have equal power, representation, or agency (Schlosberg, 2013). This research includes a climate 

justice focus to facilitate the inclusion of local voices in adaptation planning and decision-

making, as climate change is considered “another environmental condition that demonstrates the 

broader social injustice of poor and minority communities” (Schlosberg & Collins, 2014, p. 362).  

Resilience, Vulnerability, and Adaptive Capacity in a Socio-Ecological System 

To address human influence on environmental systems, the socio-ecological systems 

(SES) paradigm addresses synergy between social and environmental processes (Turner, 2010; 

Folke, 2006; Berkes et al., 2000). Ecological systems refer to biological and biophysical 

processes, whereas social systems are dominated by institutions and rules (Kapucu et al., 2014; 

Adger, 2006). As ecosystems provide services, and humans interact with those systems, 

management decisions are made. These decisions could lead to tradeoffs in the function and 

health of an SES (Turner, 2010). SES are inherently vulnerable to perturbations, shocks, hazards, 

and stresses that limit function (Bostick et al., 2016; Sales, 2009; Adger, 2006). A resilient SES 

has the ability to anticipate, absorb, accommodate, or recover from the effects of a shock or 
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disturbance in a timely and efficient manner while maintaining a similar structure and function 

(Nelson et al., 2007; Vogel et al., 2007; Berkes et al., 2000).  

Vulnerability and resilience come from distinct but overlapping disciplines that focus on 

maintaining the relationship between society and the functioning of earth’s environmental 

systems (Turner, 2010). Vulnerability and resilience both address the concept of exposure to 

external stresses and perturbations. Stresses, such as soil degradation, sea level rise and saltwater 

intrusion, are continuous or increasing pressures on a system that challenge functions, whereas 

perturbations are major spikes in pressure to a system like a wave or a hurricane (Gallopin, 

2006). Resilience as a concept originated in the ecological sciences where it has been defined as 

“a measure of the persistence of systems and of their ability to absorb change and disturbance 

and still maintain the same relationships between populations or stable state variables” (Gallopin, 

2006, p. 297). The concept of vulnerability was developed in the social sciences to address how 

environmental risks and hazards impact communities (Turner, 2010). Vulnerability describes the 

degree to which a system is sensitive, the probability of a system being negatively affected, a 

system’s exposure to the adverse effects of climate variability and extremes, and its capacity to 

adapt and respond successfully to changing conditions (Morss et al., 2011; Turner, 2010; Nelson 

et al., 2007). Unlike disaster recovery research, which is reactionary, resilience and vulnerability 

focuses on preparation and predicting outcomes (Kapucu et al., 2014).  

Adaptive capacity is the ability of a community to take action, exploit new opportunities, 

and adjust the management of the SES (Jorgensen & Termansen, 2016). A community’s adaptive 

capacity can be conceptualized as a balance between opposite states: capacity can build 

resilience, or lack of capacity can lead to vulnerability. Carpenter & Brock (2008) make the 

argument that opposing internal community factors can influence an SES’s adaptive capacity for 
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managing external stresses. Further, Folke (2006) considers a SES vulnerable to climate or 

environmental impacts when it has lost its resilience. Similar to Gunderson and Holling’s 

suggestion (2002), this research proposes that vulnerability and resilience can be conceptualized 

as opposing forces influencing the adaptive capacity of rural coastal communities. More 

specifically, this research proposes that adaptive capacity be measured along a vulnerability–

resilience spectrum, with high adaptive capacity as an indicator of perceptions of resilience and 

lack of adaptive capacity as an indicator of vulnerability. By selecting corresponding and 

opposing themes that represent different aspects of community vulnerability and resilience, the 

research presented in this dissertation proposes, refines, and tests the Rural Coastal Community 

Resilience framework, which can be used to measure perceptions of community strengths and 

weaknesses and foster adaptive capacity.  

Developing and Testing a Framework for Assessing Perceptions of Adaptive Capacity 

Adaptation is a socio-cognitive process related to changes in individual perceptions and 

policy support (Grothmann & Patt, 2017; Leiserowitz, 2006) meant to reduce the adverse 

impacts of change and is also a process of taking advantage of new opportunities through the 

adjustment of ecological or social systems for observed or expected climatic changes (Bostick et 

al., 2016; Adger et al., 2005). Perceptions of adaptation needs and vulnerabilities coming from 

local voices can predict approval and outcome satisfaction of management actions (Grothmann 

& Patt, 2017). Perceptions are also valuable for understanding equity of adaptive actions taken. 

Disparities between community perceptions and objective reality highlight misconceptions that 

can lead to vulnerability and can serve as the focal point for awareness campaigns (Wachinger et 

al., 2013). Targeting outreach may be able to change perceptions, improve threat recognition, 

and add depth to stakeholder dialogue (Covi et al., 2016).  
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Adaptation to climate change and coastal hazards is mostly reactive and can be motivated 

by a desire to protect economic well-being (e.g., financial interests and assets) and make security 

improvements (Wachinger et al., 2013; Renaud et al., 2010; Adger et al., 2005). However, 

individual adaptations (e.g., raising a house, or building a seawall) can be constrained by social 

norms and regulatory structures. Identifying perceived barriers to adaptation on properties and 

within communities is necessary to build resilience (Preston et al., 2011). Stakeholder’s 

perceptions of how to maintain communities in the face of climate change and SLR are 

necessary to not only build political support and confidence in local institutions but also to 

increase adoption of management practices and resilience strategies (Grothmann & Patt, 2017).  

This research employs a multiple methods research design to explore perceptions of 

adaptive capacity, vulnerability, and resilience within rural coastal communities on the 

Albemarle-Pamlico Peninsula. The overarching goal was to develop and test a framework for 

measuring the perceived adaptive capacity of stakeholders considering climate change and the 

associated coastal hazards in a low-lying rural coastal region. To assess perceived adaptive 

capacity, the RCCR framework measures both the ecological (i.e., coastal hazards, ecosystem 

services) and social components (i.e., livelihoods, poverty, community, and local governments) 

of an SES. Three research questions were determined to meet this goal. Each question forms the 

basis of each of the three chapters. 

Research Questions: 

RQ1: How do rural coastal communities perceive their adaptive capacity and relative resilience 

or vulnerability to climate change and the associated impacts of flooding, saltwater intrusion, and 

sea level rise?  
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RQ1a: Do facilitated nominal group processes on rural coastal community resilience change 

perceptions of adaptive capacity? 

RQ2: Does adaptive capacity predict perceived risk in the future to the climate change impacts of 

sea level rise, saltwater intrusion, and flooding? 

RQ3: Are rural coastal community members’ perceptions of adaptive capacity, resilience, and 

vulnerability to climate change and the associated impacts of flooding, saltwater intrusion, and 

sea level rise perceived differently by racial and ethnic sub-populations? 

RQ3a: Are there climate (in)justice issues within predominately African American 

communities located in low-lying coastal zones? 

 

Guided by RQ1 and RQ1a, Chapter 2 includes the development of the Rural Coastal 

Community Resilience (RCCR) framework using a literature review and semi-structured 

interviews to identify themes that can be used to measure perceptions. The RCCR framework’s 

themes for assessing perceptions are explored through facilitated discussion, pre- and post-

surveys, and nominal group processes during focus groups with rural coastal communities. The 

framework creates a space for adaption dialogues that address the changing conditions and 

challenges posed by SLR, salinization, and flooding. The focus groups’ nominal group process 

was used to determine if dialogue can change residents’ perceptions about their community’s 

vulnerability and risk to coastal climate change impacts. The surveys were used to measure if the 

focus group resulted in more informed opinions about coastal hazards.  

Guided by RQ2, Chapter 3 more broadly captures perceptions of adaptive capacity on the 

Albemarle Pamlico Peninsula by presenting the results from a residential survey. The survey 

instrument was developed to assess residential perceptions of climate change risks and adaptive 
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capacity to sea level rise, saltwater intrusion, and flooding. A principal components analysis was 

used to assess if the RCCR themes could also serve as measurable indicators of adaptive capacity 

in rural coastal communities. Multiple linear regression was used to model the predictive 

relationships of perceptions of adaptive capacity, the RCCR indicators, and demographic 

variables on perceptions of future risk to coastal hazards.  

Guided by RQ3 and RQ3a, Chapter 4 presents a separate effort targeting minority 

community members’ perceptions of climate change impacts and adaptive capacity. Using semi-

structured interviews and replicating the focus group procedures employed to assess RQ1 and 

RQ1a, this chapter uses a multiple case study approach to document how climate-related 

perceptions differ between racial and ethnic sub-populations on the Albemarle Pamlico 

Peninsula. Additionally, this chapter presents findings related to climate (in)justices found within 

the three study communities.  

 

 

 

 

 

 

 

 

 

 

 



   

10 
 

REFERENCES 

Adger, W. N. (2005). Social-ecological resilience to coastal disasters. Science, 1036(2005). 

http://doi.org/10.1126/science.1112122 

Adger, W. N. (2006). Vulnerability. Global Environmental Change, 16(3), 268–281. 

http://doi.org/10.1016/j.gloenvcha.2006.02.006 

Adger, W. N., Arnell, N. W., & Tompkins, E. L. (2005). Successful adaptation to climate change 

across scales. Global Environmental Change, 15, 77–86. 

http://doi.org/10.1016/j.gloenvcha.2004.12.005 

Agyeman, J., Schlosberg, D., Craven, L., & Matthews, C. (2016). Trends and directions in 

environmental justice: From inequity to everyday life, community, and just sustainabilities. 

Annual Review of Environment and Resources, 41(1), 321–340. 

http://doi.org/10.1146/annurev-environ-110615-090052 

Berkes, F., Colding, J., & Folke, C. (2000). Rediscovery of traditional ecological knowledge as 

adaptive management. Ecological Applications, 10(5), 1251–1262. 

http://doi.org/10.1007/s00267-003-0101-7 

Bostick, T. P., Holzer, T. H., & Sarkani, S. (2016). Enabling stakeholder involvement in coastal 

disaster resilience planning. Risk Analysis, (5). http://doi.org/10.1111/risa.12737 

Brown, K., & Westaway, E. (2011). Agency, capacity, and resilience to environmental change: 

Lessons from human development, well-being, and disasters. Annual Review of 



   

11 
 

Environment and Resources, 36(1), 321–342. http://doi.org/10.1146/annurev-environ-

052610-092905 

Church, J. a., Clark, P. U., Cazenave, a., Gregory, J. M., Jevrejeva, S., Levermann, a., 

Unnikrishnan, S. (2013). Sea level change. Climate Change 2013: The Physical Science 

Basis. Contribution of Working Group I to the Fifth Assessment Report of the 

Intergovernmental Panel on Climate Change, 1137–1216. 

http://doi.org/10.1017/CB09781107415315.026 

Covi, M. P., & Kain, D. J. (2016). Sea-level rise risk communication: Public understanding, risk 

perception, and attitudes about information. Environmental Communication, 10(5), 612–

633. http://doi.org/10.1080/17524032.2015.1056541 

Davies, M., Guenther, B., Leavy, J., Mitchell, T., & Tanner, T. (2009). Climate change 

adaptation, disaster risk reduction, and social protection: complementary roles in agriculture 

and rural growth? IDS Working Papers, 2009(320), 1–37. http://doi.org/10.1111/j.2040-

0209.2009.00320_2.x 

Donner, W., & Rodríguez, H. (2008). Population composition, migration and inequality: The 

influence of demographic changes on disaster risk and vulnerability. Social Forces, 

87(December), 1089–1114. http://doi.org/10.1353/sof.0.0141 

Eakin, H., & Luers, A. L. (2006). Assessing the vulnerability of social-environmental systems. 

Annual Review of Environment and Resources, 31(1), 365–394. 

http://doi.org/10.1146/annurev.energy.30.050504.144352 



   

12 
 

Folke, C. (2006). Resilience: The emergence of a perspective for social-ecological systems 

analyses. Global Environmental Change, 16(3), 253–267. 

http://doi.org/10.1016/j.gloenvcha.2006.04.002 

Gallopín, G. C. (2006). Linkages between vulnerability, resilience, and adaptive capacity. Global 

Environmental Change, 16(3), 293–303. http://doi.org/10.1016/j.gloenvcha.2006.02.004 

Grothmann, T., & Patt, A. (2017). Adaptive capacity and human cognition: The process of 

individual adaptation to climate change. Global Environmental Change, (January 2005). 

http://doi.org/10.1016/j.gloenvcha.2005.01.002 

Gunderson, L. H., & Holling, C. S. (2002). Panarchy: understanding transformations in systems 

of humans and nature. Washington, Island Press. 

Hardy, R. D., Milligan, R. A., & Heynen, N. (2017). Racial coastal formation: The 

environmental injustice of colorblind adaptation planning for sea-level rise. Geoforum, 87, 

62–72. http://doi.org/10.1016/j.geoforum.2017.10.005 

Hauer, M. E., Evans, J. M., & Mishra, D. R. (2016). Millions projected to be at risk from sea-

level rise in the continental United States. Nature Climate Change, 6(7), 691–695. 

http://doi.org/10.1038/nclimate2961 

Jørgensen, S. L., & Termansen, M. (2016). Linking climate change perceptions to adaptation and 

mitigation action. Climatic Change, 283–296. http://doi.org/10.1007/s10584-016-1718-x 



   

13 
 

Kapucu, N., Hawkins, C. V, & Rivera, F. I. (2014). Disaster preparedness and resilience for rural 

communities. Risk, Hazards & Crisis in Public Policy, 4(4), 215–233. 

http://doi.org/10.1002/rhc3.12043 

Lane, D., Mercer Clarke, C., Forbes, D. L., & Watson, P. (2013). The gathering storm: Managing 

adaptation to environmental change in coastal communities and small islands. Sustainability 

Science, 8(3), 469–489. http://doi.org/10.1007/s11625-013-0213-9 

Leiserowitz, A. (2006). Climate change risk perception and policy preferences: the role of affect, 

imagery, and values. Climatic Change 45–72. http://doi.org/10.1007/s10584-006-9059-9 

Marino, E. (2018). Adaptation privilege and voluntary buyouts: perspectives on ethnocentrism in 

sea level rise relocation and retreat policies in the US. Global Environmental Change, 

49(October 2017), 10–13. http://doi.org/10.1016/j.gloenvcha.2018.01.002 

Maru, Y. T., Stafford Smith, M., Sparrow, A., Pinho, P. F., & Dube, O. P. (2014). A linked 

vulnerability and resilience framework for adaptation pathways in remote disadvantaged 

communities. Global Environmental Change, 28, 337–350. 

https://doi.org/10.1016/j.gloenvcha.2013.12.007 

McNamara, D. E., Gopalakrishnan, S., Smith, M. D., & Murray, A. B. (2015). Climate 

adaptation and policy-induced inflation of coastal property value. PloS one, 10(3), 

e0121278. http://dx.doi.org/10.1371/journal.pone.0121278 



   

14 
 

Moorhead, K. K., & Brinson, M. M. (1995). Response of wetlands to rising sea level in the lower 

coastal plain of North Carolina. Ecological Applications, 5(1), 261. 

http://doi.org/10.2307/1942068 

Moreno, A., & Becken, S. (2009). A climate change vulnerability assessment methodology for 

coastal tourism. Journal of Sustainable Tourism, 17(4), 473–488. 

https://doi.org/10.1080/09669580802651681 

Morse, R. (2008). Environmental justice through the eye of hurricane Katrina. Washington, DC: 

Joint Center for Political and Economic Studies, Health Policy Institute. 

Morss, R. E., Wilhelmi, O. V., Meehl, G. A., & Dilling, L. (2011). Improving societal outcomes 

of extreme weather in a changing climate: An integrated perspective. Annual Review of 

Environment and Resources, 36(1), 1–25. http://doi.org/10.1146/annurev-environ-060809-

100145 

Moser, S. C. (2005). Impact assessments and policy responses to sea-level rise in three US states: 

An exploration of human-dimension uncertainties. Global Environmental Change, 15(4), 

353–369. https://doi.org/10.1016/j.gloenvcha.2005.08.002 

Nelson, D. R., Adger, W. N., & Brown, K. (2007). Adaptation to environmental change: 

Contributions of a resilience framework. Annual Review of Environment and Resources, 

32(1), 395–419. http://doi.org/10.1146/annurev.energy.32.051807.090348 

Nicholls, R. J., & Cazenave, A. (2010). Sea-level rise and its impact on coastal zones. Science, 

328(5985), 1517–1520. https://doi.org/10.1126/science.1185782 



   

15 
 

Nixon, R. (2011). Slow violence and the environmentalism of the poor. Harvard University Press. 

Poulter, B., Feldman, R. L., Brinson, M. M., Horton, B. P., Orbach, M. K., Pearsall, S. H., & 

Whitehead, J. C. (2009). Sea-level rise research and dialogue in North Carolina: Creating 

windows for policy change. Ocean & Coastal Management, 52(3-4), 147–153. 

http://doi.org/10.1016/j.ocecoaman.2008.09.010 

Preston, B. L., Yuen, E. J., & Westaway, R. M. (2011). Putting vulnerability to climate change 

on the map: A review of approaches, benefits, and risks. Sustainability Science, 6(2), 177–

202. http://doi.org/10.1007/s11625-011-0129-1 

Qi, S.-Z., & Qiu, Q.-L. (2011). Environmental hazard from saltwater intrusion in the Laizhou 

Gulf, Shandong Province of China. Natural Hazards, 56(3), 563–566. 

http://doi.org/10.1007/s11069-010-9686-3 

Renaud, F. G., Birkmann, J., Damm, M., & Gallopín, G. C. (2010). Understanding multiple 

thresholds of coupled social-ecological systems exposed to natural hazards as external 

shocks. Natural Hazards, 55(3), 749–763. http://doi.org/10.1007/s11069-010-9505-x 

Riggs, S. R., Culver, S. J., Ames, D. V., Mallinson, D. J., Corbett, D. R., & Walsh, J. P. (2008). 

North Carolina’s coasts in crisis: A vision for the future. Retrieved from 

http://thescholarship.ecu.edu/handle/10342/2863 

Rivers, L. (2006). A post-Katrina call to action for the risk analysis community. Risk Analysis: 

An Official Publication of the Society for Risk Analysis, 26(1), 1–2. 

http://doi.org/10.1111/j.1539-6924.2006.00718.x 



   

16 
 

Saleem Khan, A., Ramachandran, A., Usha, N., Punitha, S., & Selvam, V. (2012). Predicted 

impact of the sea-level rise at Vellar–Coleroon estuarine region of Tamil Nadu coast in 

India: Mainstreaming adaptation as a coastal zone management option. Ocean & Coastal 

Management, 69, 327–339. http://doi.org/10.1016/j.ocecoaman.2012.08.005 

Sales, R. F. M. (2009). Vulnerability and adaptation of coastal communities to climate variability 

and sea-level rise: Their implications for integrated coastal management in Cavite City, 

Philippines. Ocean & Coastal Management, 52(7), 395–404. 

http://doi.org/10.1016/j.ocecoaman.2009.04.007 

Schlosberg, D. (2013). Theorising environmental justice: The expanding sphere of a discourse. 

Environmental Politics, 22(1), 37–55. http://doi.org/10.1080/09644016.2013.755387 

Schlosberg, D., & Collins, L. B. (2014). From environmental to climate justice: Climate change 

and the discourse of environmental justice. Wiley Interdisciplinary Reviews: Climate 

Change, 5(3), 359–374. http://doi.org/10.1002/wcc.275 

Schwarz, A.-M., Béné, C., Bennett, G., Boso, D., Hilly, Z., Paul, C., Andrew, N. (2011). 

Vulnerability and resilience of remote rural communities to shocks and global changes: 

Empirical analysis from Solomon Islands. Global Environmental Change, 21(3), 1128–

1140. http://doi.org/10.1016/j.gloenvcha.2011.04.011 

Tang, Z. (2008). Evaluating local coastal zone land use planning capacities in California. Ocean 

and Coastal Management, 51(7), 544–555. http://doi.org/10.1016/j.ocecoaman.2008.06.001 



   

17 
 

Turner, B. L. (2010). Vulnerability and resilience: Coalescing or paralleling approaches for 

sustainability science? Global Environmental Change, 20(4), 570–576. 

http://doi.org/10.1016/j.gloenvcha.2010.07.003 

Vogel, C., Moser, S. C., Kasperson, R. E., & Dabelko, G. D. (2007). Linking vulnerability, 

adaptation, and resilience science to practice: Pathways, players, and partnerships. Global 

Environmental Change, 17(3-4), 349-364. 

Wachinger, G., Renn, O., Begg, C., & Kuhlicke, C. (2013). The risk perception paradox-

implications for governance and communication of natural hazards. Risk Analysis, 33(6), 

1049–1065. http://doi.org/10.1111/j.1539-6924.2012.01942.x 

Walker, G. (2012). Environmental justice: concepts, evidence and politics. Routledge. 

 

 

 

 

 

 

 

 

 

 

 



   

18 
 

CHAPTER 2: 

Jurjonas, M., & Seekamp, E. (2017). Rural coastal community resilience: Assessing a 
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Introduction 

 Climate change and sea level rise (SLR) are threatening coastal cities, rural communities, 

ecosystems, and agricultural systems globally (Lane et al., 2013). The global environmental 

change caused by climate change will require coastal regions to develop adaptive responses to 

maintain resilience (Bostick et al., 2016; Sales, 2009; Adger, 2005). In the U.S., it is expected 

that 4.2 million coastal residents will be vulnerable to SLR by 2100 (Hauer et al., 2016). 

However, there are important differences in how SLR will affect urban and rural communities. 

Coastal urban areas have increasingly dense development and growing populations that place 

more people, infrastructure, and property at risk to storm surge damage and flooding; yet, urban 

areas frequently have more resources at their disposal for adaptation (Brown & Westaway, 2011; 

Morss et al., 2011; Tang 2008). Coastal rural areas have natural resource dependent economies 

(e.g., farming, logging, fishing, and tourism) that are particularly vulnerable to saltwater 

intrusion, which alters coastal habitat for wildlife, leads to agricultural abandonment, and reduces 

suitable land and development options (Poulter et al., 2009; Moorhead & Brinson, 1995). 

 Research on resilience and adaptation to SLR has resulted in various frameworks for 

conceptualizing exposure and modeling potential impacts within coastal urban areas, beach 

tourism destinations, small island nations, and developing countries (e.g., Schwarz et al., 2011; 

Moreno & Becken, 2009; Sales, 2009). Much of this research has focused on disaster and hazard 

risk management in terms of population, flood insurance, and property value (e.g., Bostick et al., 

2016; Nelson et al., 2007). Within environmental sociology, research has documented the unique 
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vulnerabilities of rural areas, which include isolation from central planning agencies and out-

migration following disaster, as well as high poverty levels, low average incomes, and limited 

insurance (Maru et al., 2014; Davies et al., 2009; Donner & Rodriguez, 2008). Yet, there is need 

to link resilience and environmental sociology literature to address rural coastal communities in a 

way that conceptualizes their unique and compounding vulnerabilities and enable capacity 

building dialogue (Davies et al., 2009; Vogel et al., 2007). This article presents a framework, the 

Rural Coastal Community Resilience (RCCR) framework, which considers physical exposures to 

SLR and saltwater intrusion while placing rural social contexts on a series of spectrums anchored 

between vulnerability and resilience. 

 In the following sections, we provide an overview of coastal exposure to climate change 

impacts, resilience, and adaptive capacity, highlighting differences between urban and rural 

coastal areas. Then, we present the Rural Coastal Community Resilience (RCCR) framework and 

demonstrate how this framework can be applied within rural coastal communities to stimulate 

capacity building dialogue, using the Albemarle Pamlico Peninsula (APP) region of North 

Carolina (USA) as a case study. Following a description of the APP region, we present results from 

the application of the framework. We conclude with a discussion on possible improvements to the 

framework and the implications for spring boarding climate action planning and adaptive 

capacity building. 

Coastal Climate Change Impacts 

Global mean sea level is expected to rise by .52m to .98m under the high emissions 

scenario by 2100 (Church et al, 2013). Changes in the position of the shoreline caused by coastal 

erosion and subsidence can exacerbate SLR impacts, as can the presence of water control 

structures (e.g., dams) that reduce coastal sediment deposition and minimize accretion (Nicholls 



   

20 
 

& Casenave, 2010). Coastal flooding, caused by wind-driven storm surge and heavy 

precipitation, has become a more common occurrence as a result of SLR and demands increased 

government spending on mitigation infrastructure, repair of highways, adaptation on properties, 

and planning (McNamara et al., 2015; Riggs et al., 2008; Moser, 2005). 

Storms, and the associated heavy winds and flooding, cause extensive damage to 

buildings and infrastructure (Fitzgerald et al., 2008; Donner & Rodriguez, 2008). For example, 

Hurricane Katrina (2005), the costliest U.S. Hurricane, caused over $150 billion in damages 

(NOAA, 2017). Storm-related flooding also leads to salinization of groundwater tables and soils 

(Qi & Qiu, 2011). Salinization poses a threat to both the quantity and quality of drinking water 

supplies by intruding into aquifers in rural coastal regions where many residents rely on wells 

(Morss et al., 2011; Fitzgerald et al., 2008). There are also substantial risks to agricultural 

production as salinization of groundwater tables leads to increased salinity levels in soils 

reducing suitable agricultural land and lowering plant productivity (Saleem Khan et al., 2012). 

Rural coastal community economies can then experience exacerbated out-migration (Bostick et 

al., 2016; Sales, 2009). 

Kopp et al. (2015) demonstrate that North Carolina (NC) has averaged 2.5mm/year of 

SLR during the 20th century and it is expected that it will experience between 42 and 132 cm 

SLR by 2100. Property loss in four coastal counties (Bertie, Dare, Carteret, and New Hanover) is 

estimated at $2.8 billion from SLR impacts alone (NCILT, 2012). North Carolina has also 

experienced more billion-dollar damage events due to storms and flooding than most other states 

in the U.S. (NCILT, 2012). Damages associated with Hurricanes have cost NC billions of dollars 

in damages (e.g., Matthew in 2016 ($10.1 B); Irene in 2011 ($14.6 B), Floyd in 1999 ($9.5 B) 

(NOAA, 2017). Flooding is also expected to increase in frequency; for example, Wilmington, 
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NC is predicted to experience 30 separate 100-year floods between 2050 and 2100 (Kopp et al., 

2015). Furthermore, the state has already experienced loss of timber and agricultural production 

within sea level rise zones due to salinization and subsequent abandonment (Poulter et al., 2009; 

Moorhead and Brinson, 1995). 

Coastal Resilience and Adaptive Capacity 

Resilience theory, with its origin in ecological integrity assessment, has evolved into a 

field that addresses socio-ecological systems (SES) and their capacity to adapt or deliberately 

change in anticipation of stress (Nelson et al., 2007; Folke, 2006; Gunderson & Holling, 2002). 

The SES is a research paradigm that focuses on the interdependencies between human and 

environmental systems through links, synergies, and feedbacks (Cote & Nightingale, 2012; 

Turner, 2010; Ostrom, 2009). A resilient SES has the ability to anticipate, absorb, accommodate, 

or recover from the effects of a shock or disturbance in a timely and efficient manner while 

maintaining a similar structure and function (Nelson et al., 2007; Vogel et al., 2007; Berkes, 

Folke, Colding, 2000). Alternatively, vulnerability theory describes the degree to which a system 

is sensitive (i.e. the probability of a socio-ecological system being negatively affected), its 

exposure, and capacity to adapt to the adverse effects of climate variability and extremes (i.e. the 

ability or potential of a system to respond successfully) (Morss et al., 2011; Turner, 2010; Nelson 

et al., 2007). Risks are biological, environmental, or socioeconomic factors associated with an 

increased probability of a negative outcome contributing to greater overall vulnerability (Brown 

& Westaway, 2011; van Aalst et al., 2008). 

While coastal resilience work addresses SLR, there is significant focus on storm and 

extreme events (Bostick et al., 2016; Smit & Wandel, 2006), necessitating a focus on saltwater 

intrusion and long-term persistent impacts (Poulter et al., 2009). SLR and saltwater intrusion are 
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slow and persistent stresses occurring on the order of decades compared to sporadic 

perturbations from natural hazards (storms or hurricanes) that can occur over the span of days or 

weeks (Gallopin, 2006). Adaptation to these persistent impacts may benefit from improving 

community dialogue (Olsson et al., 2004). A resilience framework that addresses the unique 

economic and demographic challenges facing rural coastal communities could facilitate this 

conversation. 

Frameworks for assessing resilience are typically developed as top-down approaches that 

measure large-scale economic and environmental factors designed for use by governments, 

policymakers, and planners (Yoo et al., 2011; Smit & Wandel, 2006). Attempts to develop 

widely applicable frameworks for assessing coastal resilience face issues of scale that make 

transferability to local scales difficult (Yoo et al., 2011). Additionally, frameworks have not 

accounted for differences in capacities for preparation and response between coastal urban and 

rural areas, particularly the ability of rural communities to access resources within local 

management structures for planning and land use decision-making (Davies et al., 2009). For 

example, the development of cities, communities, tourism, and industry within urban coastal 

areas increase the value of what is at risk to climate change but also the capacity to adapt with a 

stronger tax base (Frazier et al., 2010; Pielke et al., 2008; Adger, 2005). Subsequently, disaster 

planning and relief efforts (e.g., beach nourishment projects, coastal mitigation structures, and 

recovery aid) have favored property owners, tourism, and urban areas (Griffith et al., 2015; 

Morse, 2008).  

Rural coastal communities are frequently at a disadvantage, as they typically do not have 

the same flow of tourism dollars, tax base from the high-value properties, and strong industries 

found in cities and tourism-dependent beach communities (Davies et al., 2009). Moreover, Strobl 
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(2011) documented how income disparities affect mobility post-disaster, explained as the ability 

for higher-income populations to relocate while low-income groups are often forced to stay and 

experience lowered economic growth rates. Given such differences, there is a need for tools to 

enhance resiliency that target stakeholders like business owners and residents that aim to build 

agency (i.e. the belief that constructive action can be taken) within rural communities at the 

individual scale (Bostick et al., 2016). 

Rural Coastal Community Resilience Framework 

Given the limited scholarly attention on rural coastal community resilience and the 

unique context of rural coastal areas (Engle et al., 2014), we developed the Rural Coastal 

Community Resilience (RCCR) framework. Moreover, we wanted to develop a framework with 

specific utility for fostering resilience dialogue during community conversations and the hope 

that such conversations could spark adaptive capacity building from the bottom-up. Our 

framework explicitly encompasses the sociological factors that enhance or challenge rural 

coastal communities’ adaptive capacity. Our conceptualization of adaptive capacity as a place on 

a spectrum from vulnerable to resilient was informed by the literature and preliminary onsite 

interviews (n=20) conducted with diverse APP stakeholders (e.g., planners, community leaders, 

technicians, farmers, and small business owners) in 2015.  

To develop themes for our framework, we synthesized concepts from resilience theory 

and environmental sociology to address rural coastal community resilience and long-term 

persistent impacts. Papers were identified through an inductive process that searched several 

scholarly databases (i.e. Science Direct, Web of Science, and Google Scholar). Keywords used 

for the database searches included combinations of the terms: rural communities, resilience, 

vulnerability, and adaptive capacity with saltwater intrusion, salinization, SLR, coastal hazards, 
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risk, and climate change. Articles were included if they contained frameworks with resilience 

and vulnerability themes that could be operationalized for quantitative measurement. The RCCR 

framework was designed for rapid participatory engagement with stakeholders to assess local 

resilience needs. 

Carpenter & Brock (2008) make the argument that opposing internal community factors 

can influence an adaptive system and resilience to external stresses can be conceptualized as the 

balance between these influences. Further, Folke (2006) considers a socio-ecological system 

vulnerable to climate or environmental impacts when it has lost its resilience. Therefore, themes 

for rural coastal community resilience were consolidated into two groups with resilience 

opposing vulnerability. The RCCR is conceptualized as a spectrum (Figure 1) from “vulnerable” 

to “resilient” to represent the two theories as opposing forces influencing the adaptive capacity of 

the SES (Gunderson & Holling, 2002). The influence of each theme will either pull a 

community’s adaptive capacity toward resilience or make it more vulnerable to a negative future 

outcome. In other words, the RCCR integrates the idea that opposing forces act on communities 

and high vulnerability could eventually lead to collapse (Carpenter & Brock, 2008).  
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Figure 1: The RCCR framework is conceptualized as a spectrum from vulnerable to resilient in 
which a community’s adaptive capacity is scaled between opposing indicators. The line indicates 
a communities’ relative position on this spectrum. The whole system or spectrum is influenced 
by the communities’ physical exposure to climate change and hazard impacts.  
 

In the following sections, we explain how the related terms taken from the literature 

consolidate into the RCCR framework using thematic content analysis (Creswell, 2014). 

Specifically, we first identified all possible concepts relevant to rural coastal communities 

(related terms) and then iteratively consolidated the terms under an umbrella theme. We illustrate 

the consolidation of terms and their implications for adaptive capacity from the literature by the 

final pairs of vulnerability and resilience themes in Appendix A. It is important to note that the 

terminology selected to represent each opposing theme were chosen with the intention of 

practical application in capacity building dialogues with members of rural coastal communities. 

As such, some themes have theoretically distinct meanings that differ from the use of the 

concepts described below; future applications of the framework may further refine the 

terminology presented in this paper. 
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Livelihood Dependency and Livelihood Diversity 

Diversification refers to the amount of employment options or livelihood portfolios 

present within a community or the ability to adopt new strategies within present employment 

systems (Forster et al., 2014; Adger, 2005). In the case of a farmer, crop diversity means how 

many alternate crops are available or if there are alternative markets to exploit within the same 

industry (Davies et al., 2009). In the case of a fisher, this could mean how many alternative 

fisheries are available or if there are alternative activities available for additional income (Forster 

et al., 2014). For example, there have been initiatives in NC to employ fishers in habitat 

restoration projects as a way to create supplemental income, livelihood diversity, to offset 

economic losses from increasing harvest regulations (NCILT 2012). Moreover, livelihood 

diversity can come from new industry or jobs entering an area (Amundsen, 2015). A resilient 

community will have options for diversification or transition of livelihoods if extant livelihoods 

begin to fade or fail.  

Whether it is an agricultural, fishing, timber harvesting, or a tourism-dependent economy, 

when a community relies on a natural resource or singular industry, change to that resource can 

contribute to increased vulnerability. Rural communities also have a greater tendency to be 

dependent on natural resources (Ferrol-Schulte et al., 2013), and natural resource dependent 

communities have greater vulnerability to changing environmental conditions creating increased 

livelihood uncertainty (Amudsen, 2015; Forster et al., 2014). Agriculturally based communities 

can have food security issues post-disaster from dependency on cash crops that could be lost and 

absence of subsistence cultivars (Davies, et al., 2009). Employment loss, a result of market 

change and environmental impacts, also leads to slower recoveries after disasters (Cutter et al., 

2006). Therefore, the collapse of a resource on which a community is solely dependent can pose 
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a great risk to the community’s ability to persist (Davies et al., 2009). Within the RCCR 

framework, a resilient community has the opportunity to transition into new livelihoods or 

markets while a community that has more dependency on specific resources will be more 

vulnerable. 

Poverty and Prosperity 

The prosperity of a community ties several underlying economic development concepts 

together (Emery & Flora, 2006), particularly considerations of the wealth and health of its 

citizens. Health includes physical and mental well-being as opposed to solely the absence of 

disease (Donatuto et al., 2014). Access to affordable health care, housing, and education 

contribute to community prosperity (Donner & Rodriguez, 2008). Wealth within a community 

suggests the ability to engineer solutions to environmental problems and maintain infrastructure. 

Community wealth is a measure of the success of the local livelihoods and the contributions to 

the municipal tax base that the present industries make, which can foster long-term climate 

readiness planning (Lane et al., 2013; Frazier et al., 2010). A prosperous community has 

resources (i.e. technology, information, revenue, and raw materials) (Pfefferbaum et al., 2015). 

In the case of coastal North Carolina and more broadly as a condition in rural communities, the 

wealth of a community is connected to its population. Much of rural America faces a loss of 

revenue due to population decline (Emery & Flora, 2006). Wealth also encompasses the 

condition of critical infrastructure like roads, bridges, stormwater systems, and water treatment 

facilities within communities. The infrastructure on which the function of the community relies 

indicates the success of local industry and livelihoods (Ho Oh et al., 2010). Also, the presence of 

government organizations and their localized ability to contribute projects and actions toward 

maintaining livelihoods and hazard mitigation enhances community prosperity. 
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Prosperity moves beyond the concept of wealth to take into account its distribution in the 

community. Natural hazards and salinization in coastal areas can lead to increased poverty by 

damaging coastal resources or livelihoods (Sales, 2009). These hazards will more greatly affect 

individuals, populations, and communities with fewer resources to implement mitigation 

strategies (Donner & Rodriguez, 2008). Marginalized populations—particularly those resulting 

from social inequalities or low socioeconomic status—within a given community can experience 

greater exposure to risks, and the associated power imbalances can leave these groups without a 

voice in planning (Maru et al., 2014). Sub-populations with low mobility within communities 

with high inequality can affect property values, require government funding for socially oriented 

projects, and can be dependent on aid after storm events due to lack of flood insurance (Morss et 

al., 2011). Research shows that special needs groups (i.e. elderly, infirm, transient, and 

homeless) are disproportionately vulnerable to natural hazards (Cutter et al., 2006). Therefore, 

populations within the community that may be marginalized or disenfranchised can lead to risk 

in the face of climate change as local resources become strained. Thus, to build resilience a 

community must also identify poverty, inequality, and who might be most vulnerable within the 

community for outreach and capacity building as it can avoid further population and revenue 

loss.  

Unsustainable Development and Sustainable Development 

Communities that are dependent on natural resources have a unique relationship with 

them. The production of coastal industries like agriculture, timber, and fisheries has a direct 

relationship with the ecological integrity or the ability of the ecosystem to provide services 

(Saleem Khan et al., 2012). Ecosystem services are benefits provided to society by a natural 

ecosystem that can be maintained through sustainable development (Granek et al., 2010). 
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Wetland and estuarine systems offer many coastal ecosystem services that benefit local 

economies like water filtration, erosion stabilization, tourism, fishery maintenance, and carbon 

sequestration (Barbier et al., 2011). The exploitation of soils or increasing pollution and fertilizer 

runoff by intensive farming practices leads to the loss of nursery habitats for fish and further 

declines in production by damaging the supporting ecosystem and straining livelihoods within 

communities (Wood et al., 2013). Land use change can also place resources at greater risk as 

natural habitats provide ecosystem services (e.g. pollination benefits to agriculture) (Vanbergen, 

2013). Additionally, degraded or fragmented wetlands have less capacity to absorb stormwater or 

mitigate storm surge than healthy systems (Moorhead & Brinson, 1995). Coastal systems without 

natural protections like wetlands or oyster beds can be severely damaged during storm events 

(Duarte et al., 2013). For example, if natural mitigation systems are inadequate, storm surge will 

travel further inland and augment saltwater intrusion impacts damaging both timber and 

agricultural production systems (Fitzgerald et al., 2008). 

The unsustainable development of the landscape, therefore, acts as vulnerability theme in 

this relationship with sustainable development to maintain ecosystems services. If development 

occurs haphazardly (i.e., without regulation, weak regulations, or regulations that are not 

designed to protect ecosystems), it can fragment or threaten the integrity of the coastal 

ecosystems that provide services, increase the exploitation of resources, and impact the resilience 

of a community (Saleem Khan et al., 2012). For example, agricultural expansion in coastal areas 

has led to wetland loss and degrades the capacity of ecosystems to mitigate natural hazards and 

makes communities more vulnerable to climate change (Barbier et al., 2011). Ecological change 

can stress communities and livelihoods creating adaptation challenges (Fabricius et al., 2007). In 

some cases, engineered solutions to manage these natural hazards have proven to be maladaptive 
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when infrastructure fails to predict the ability to handle future unknown events (Macintosh, 

2013). Haphazard development (e.g. building within the floodplain) can further alter ecosystems 

that were functioning to reduce impacts while simultaneously making the development more 

vulnerable (Macintosh, 2013). Thus, protection of ecosystem services through strategic 

sustainable planning and development can alleviate damages and disaster recovery costs while 

preventing the need to build mitigation infrastructure (Barbier et al., 2011).  

Community Disengagement and Community Cohesion 

The cohesion of a community is a measure of the social function, togetherness, and 

identity of a community (Donatuto et al., 2014). The frequency of community events that are 

taking place indicates how much interaction there is between people and the strength of 

relationships (Agrawal & Gibson, 1999). The presence and abundance of community or interest 

groups with frequent or consistent meetings indicates how much planning may occur. For 

example, community involvement in local government indicates planning capacity, which can 

also improve support for adaptation decisions (Kettle & Dow, 2014). Additionally, the values 

that a community holds factor into how resilient and adaptive it may be because a strong 

connection to a way of life, cultural identity, or sense of place can facilitate resilience (Clarke et 

al., 2013). Historical identity and local heritage, like maritime traditions, can motivate planning 

when attachment to place is strong (Manzo & Perkins, 2006). This cohesion from place 

attachment can be used to motivate capacity building activities like planning forums or 

workshops and contribute to maintaining a community (Fabricius et al., 2007).  

Limited community cohesion and sense of place can severely weaken a community. Loss 

of cohesion and reduced community function leads to disengagement and rural to urban 

migration (Amundsen, 2015). Out-migration in rural areas, also known as rural flight, can limit 
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the workforce and lead to vulnerability from not having new generations to take over the 

livelihoods that are sustaining the community (Donner & Rodriguez, 2008). Job loss contributes 

to making populations less stable and affects local tax bases in the U.S., which reduces revenue 

for the maintenance of infrastructure, schools, and local programs. Climate migration spurred by 

the inability to handle current environmental conditions modifies communities (McLeman & 

Smit, 2006), which can weaken community cohesion through reduced engagement and cultural 

change. Diminishing engagement creates a negative feedback loop that leads to increased 

poverty and more rural flight (Emery & Flora, 2006). Cultural change can also weaken 

traditional ways of life as social norms shift toward different values, lifestyles, and standards of 

living that might not have been historically present in a given rural community. These differing 

standards of wealth and prosperity may be viewed as distinct from that provided by a traditional 

rural lifestyle and natural resource use in the form of agriculture, forestry, or fishing. This can 

lead to the perception that more appealing career opportunities exist elsewhere, like urban 

centers, and ultimately contribute to increased out-migration and further reductions in resilience 

(Wall & Marzall, 2006).  

Rigidity and Agency 

Lazrus (2012) defines agency as the capacity of individuals and groups to act freely in a 

way that might be culturally informed. Agency can be culturally based because perceived ability 

to affect one’s future varies greatly between communities, social status, and political orientation 

(Adger et al., 2009). Locus of control, a concept that refers to the perceived ability to facilitate 

one’s future or control over events that affect them, is tied to this idea of agency and how 

adaptation is engaged (Brown & Westaway, 2011). A community needs to believe that they are 

able to adapt to their risks and that it is within their control to make change happen (Donatuto et 
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al., 2015). Individuals with high self-determination (i.e. desire to act) and high self-efficacy (i.e. 

knowledge or ability) for management of flooding and saltwater intrusion impacts will contribute 

to community agency (Donatuto et al., 2014; Brown & Westaway, 2011). Locus of control and 

agency can be assessed at many levels, including household, community, or regional levels, and 

ties in multiple scales of governance and cultural facets into the management of climate change 

within a community. Flexibility within government organizations and regulations that enable the 

democratization of action is more inclusive and contributes to the individual desire to act (Glaas 

et al., 2010). Adaptation to climate change, therefore, depends on a communities’ agency. 

Division within the community can limit the ability to enact change. Lack of trust 

between political groups or of government institutions can make consensus difficult to reach and 

cause stagnation in local governments or organizations (Kettle & Dow, 2014). Uncertainty 

further complicates management as threats may be ambiguous and decisions unclear (Yoo et al., 

2011). Entrenchment of individuals or traditions within government organizations and local 

governments can limit institutional learning, thus making them less capable of adapting to 

changing local conditions (Yoo et al., 2011; Glaas et al., 2010). Remoteness or isolation, 

common in rural areas, may cause reduced contact with centralized government strategies and 

decision-making, leaving antiquated strategies in place and impeding progress toward climate 

adaptation planning and management (Maru et al., 2014). The inability of government 

organizations and regulations, particularly at the local scale, to change can be conceptualized as 

rigidity within the system because it limits adaptation (Carpenter & Brock, 2008). Therefore, 

rigidity opposes agency limiting adaptive capacity and reduces the overall resilience of a 

community leaving it more vulnerable to climate change. 
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Application of the RCCR Framework 

Study Site 

The Albemarle Pamlico Peninsula (APP) of eastern North Carolina encompasses Tyrrell 

and Washington counties, as well as portions of Hyde, Dare and Beaufort counties (Figure 2). It 

is a low-lying rural coastal region with approximately one-half of the land area (3300 km2) at an 

elevation less than 1m above sea level. Over 50% of the land cover is forested and herbaceous 

wetlands followed by agriculture and pine forest (Poulter et al., 2009; Richardson, 1983). The 

Albemarle Pamlico estuarine system surrounding the peninsula is the second largest in the U.S. 

with the Albemarle Sound to the north, the Croatan Sound to the east, and the Pamlico Sound to 

the south. The peninsula is home to approximately 100,000 residents (15/ km2), and very little 

population growth is expected (U.S. Census Bureau, 2010). The APP has over 25% of its 

population over 65 and realized little or no population growth in the last 10 years (US Census 

Bureau, 2010). 
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Figure 2: The Albemarle Pamlico Peninsula of North Carolina with its communities including 
the focus group locations. 
 

Within the APP, the average income and education level are lower than the nearby urban 

counties and roughly 18% of its residents are living in poverty (U.S. Census Bureau, 2010). The 

mean annual household income for Hyde and Tyrrell counties combined is $42,679 while the 

national annual household mean is $70,883 (U.S. Census Bureau, 2010). Communities are 

primarily dependent on agriculture, timber, and commercial fisheries, which is in stark contrast 

to the tourism-dependent communities found nearby in the Outer Banks beach tourism region of 

North Carolina (NCILT, 2012). For example, Outer Banks tourism provides an average yearly 

per person savings of $2,700 on taxes in Dare County, which is more than ten times the $250 of 

tourism-related per person annual tax savings in Tyrrell County on the APP (NCTC Commerce, 

2012). Such wealth and property value disparities belie the level of mitigation technologies 

found in urban and rural coastal communities (Davies et al., 2009; Donner & Rodriguez, 2008). 
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Study Design 

 
To test the utility of the RCCR in fostering dialogue among community members, three 

focus groups were conducted between January and March 2016 in the towns of Columbia (N=7), 

Swanquarter (N=3), and Washington (N=4) on the APP of North Carolina. Although focus 

groups are typically 6 to 12 people, groups of less than 6 can be considered mini-focus groups 

and are a particularly effective way to gather in-depth information (Krueger & Casey 2014). We 

identified potential focus group participants through referrals from Cooperative Extension 

Service agents, U.S. Fish & Wildlife personnel, local municipal and county government leaders, 

and individuals who participated in 20 semi-structured interviews that were conducted on-site in 

June 2015. Farmers, fishers, loggers, local business owners, tourism guides, and non-government 

organization employees were targeted for participation. All participants were Caucasian and 

older than 30 and all but two were older than 50. All but two participants were “originally from” 

the region (i.e. born and raised on the APP) and everyone had a college education. There were 4 

female and 10 male participants.  

A total of 57 people were contacted for the focus groups. There were 6 people that 

refused to attend, 8 people said they may attend and did not, and 6 said they would attend and 

did not. Most people cited “being too busy” as their reason for not attending or not committing. 

Messages were left with 19 people and 4 contact attempts were made without any response. The 

focus groups were conducted in community meetings spaces within each of the towns and 

telephone recruitment began two weeks in advance of each focus group. 

The focus groups were scheduled to be two hours in length. To assess changes in opinion 

resulting from the focus group discussions, we administered pre and post survey questionnaires. 

Question items assessed participants’ perceptions on vulnerability, threats, and preparedness to 
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SLR, salinization, and flooding and were measured on 5-point Likert-type scales anchored at -2 

(“strongly disagree”) to +2 (“strongly agree”), with 0 (“neither agree nor disagree”) and a 

separate box for “uncertain”. Following the pre-survey, the focus group began with a climate 

presentation that contextualized SLR, saltwater intrusion, coastal erosion and subsidence, 

flooding, mitigation, and adaptation measures within the region, which was provided by a North 

Carolina Sea Grant employee with expertise in hazard mitigation and experience working in the 

region.  

Following the presentation, the facilitator presented a series of posters, each with a scale 

below the RCCR framework spectrum; the first poster contained the general “resilience” and 

“risk” spectrum, followed by posters of one of the five pairs of theme spectrums. We altered the 

terminology for some themes to better accommodate a public audience. Specifically, we decided 

that “at risk” was clearer and less academic terminology than “vulnerable” and that “inequality” 

better conveyed differing levels of preparedness in the community instead of perceptions of 

whether poverty exists or not. We also determined that we could better explain that “ecosystem 

services” (i.e. benefits or services that nature provides the community) conveys the idea that the 

environment can provide for a community, whereas “sustainable development” might be 

interpreted as strictly green infrastructure or certified sustainable buildings. It was presented as a 

balance between the natural systems that offer these services and land use change or 

management decisions which could reduce them. For each theme, we provided a simplified 

definition on the posters (Table 1).  
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Table 1 
Resilience and vulnerability indicator definitions as presented to focus group participants. 

Theme Definition Theme Definition 

Vulnerable 
(Risk) 

Your community’s assets 
(infrastructure, population, 
businesses, land, natural 
resources) are likely to be 
negatively impacted from 
hazardous events and over 
extended periods of time. 

Resilient Your community is well 
prepared for hazardous 
events, and can recover 
from hazardous events in 
a timely and efficient 
manner. 

Livelihood 
Dependency 

Your community relies on a 
single resource or industry 
to generate most jobs. 

Livelihood 
Diversity 

Your community has 
many different 
industries that provide 
jobs for its residents. 

Poverty 
(Inequality) 

Your community has groups of 
individuals (subpopulations) 
who are more at risk to natural 
hazards, experience economic 
strain, or are leaving the area 
to seek jobs elsewhere (rural 
flight). 

Prosperity Your community is 
successful in terms of 
its employment rates, 
job opportunities, and 
tax base, and has 
affordable education, 
health care, and 

Unsustainable 
Development 

Your community does not 
have land use policies, has 
policies that do not promote 
well-being or natural resource 
conservation, or allows 
development to occur 
anywhere, including high risk 
areas. 

Sustainable 
Development 
(Ecosystem 
Services) 

Your community has 
land use policies that 
promote well-being, such 
as conserving wetlands 
for clean water and storm 
surge protection or 
providing natural areas 
for recreational and 
spiritual enjoyment. 

Community 
Disengagement 

Your community is 
experiencing reduced 
participation in local 
government, churches, 
schools, and community 
social events. 

Community 
Cohesion 

Your community values 
people from different 
backgrounds, is quick to 
lend a helping hand, and 
has a shared vision for the 
future. 

Rigidity Your community lacks trust 
in its leaders or has 
regulations that limit the 
ability of the community to 
change or adapt to new 
situations. 

Agency Your community has 
leaders with the power or 
ability to manage 
problems or situations 
and effectively plan for 
the future. 

Table Note: Terms in parentheses were the actual terms presented on the posters during focus 
groups. 
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After a facilitated discussion of the terms within each poster, participants individually 

were asked to “vote” on where they thought the community would be on the spectrum under 

discussion by placing one sticker on each of the spectrum posters (nominal group process). Once 

all “votes” were cast, the facilitator asked for explanations and reasons behind the placement of 

the stickers, paying particular attention to areas where there was disagreement and eliciting 

explanations of rationales behind outlying stickers. Discussions typically lasted 10 minutes per 

poster during which time the facilitator asked questions to elicit more depth from participants 

and also to refocus discussion on the themes. After all themes were presented, voted upon, and 

discussed, the facilitator presented a final “resilience” and “risk” spectrum poster and asked for a 

final vote from each participant to assess overall change in perceptions of community resilience 

resulting from the discussion of each pair of themes. 

The facilitator took notes on poster paper, a separate researcher took notes throughout the 

discussion, and the dialogue was audio recorded. Both sets of notes and the recordings were 

transcribed for thematic content analysis (Creswell, 2014). The stickers were transformed into a 

scaled number based on the 7-point scale printed on the poster and transferred to an electronic 

file for statistical analysis. A 7-point, Likert-type scale was chosen because it has been shown to 

have higher sensitivity for capturing perceptions than a 5-point scale in small group settings 

(Finstad, 2010), which we also felt was particularly important during the nominal group process 

given the public nature of the exercises. The survey data were transferred to an electronic file for 

statistical analysis. Descriptive statistics were performed on the scale data and survey in SPSS 

version 24. 
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Results 

Quantitative Insights Derived from Scales and Surveys 

The beginning and ending resilience and risk spectrum posters indicated a significant 

change in community members’ perceptions of their adaptive capacity, moving from overall 

vulnerability to slight resilience on the RCCR spectrum (Figure 3). Poverty and livelihood 

dependency were perceived as the communities’ greatest vulnerabilities, while community 

cohesion and ecosystem services received the highest resilience scores. The participants also 

perceived a slight risk in the rigidity of government organizations, such as regulations that limit 

their ability to take actions that could reduce vulnerabilities. 

 
Figure 3: The average result and standard deviation from focus group voting on the RCCR 
spectrum posters. The scale was bound from 1 (vulnerable) to 7 (resilient), with 4 (neutral) being 
the midpoint. Stickers placed on the posters were assigned a value on this scale to the nearest 
10th decimal. 
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The quantitative results of the pre-and post-survey demonstrated that the information 

presented and group discussion revealed interesting patterns of perceptions and opinion change 

(Figure 4). Additionally, we found that participants reporting an uncertainty for any question 

item on the pre-survey formed an opinion by the end of the focus group; no participants stayed or 

became uncertain.  
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Figure 4: Perceptions of threats, vulnerability, and preparedness for sea level rise, flooding, and 
saltwater intrusion are displayed from the pre-survey and post-survey. Cases were excluded 
pairwise for each t-test.  

*significant at p<.05 using paired samples t-tests.  
† Missing respondents changed from uncertain to having an opinion (n=1) 
‡ Missing respondents changed from uncertain to having an opinion (n=2) 

 

In general, participants agreed with all vulnerability and threat items, and disagreed with 

all preparedness items. Specifically, participants’ level of agreement that SLR and saltwater 

intrusion are threatening the communities significantly changed from relatively neutral opinions 

to sentiments of agreement [�̅� = 0.31 to �̅� = 1.00, t(12) = 2.92, p=.013 and �̅� = 0.08 to 𝑥 = 0.67, 

t(11) = 2.55, p = .027, respectively], while agreement with the threat of flooding slightly 
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increased [�̅� =0 .75 to �̅� = 1.31, ns]. Mean perceptions of community vulnerability to SLR, 

flooding and saltwater intrusion were not significantly influenced by the focus group (for both 

pre- and post-survey results: �̅� = 1.08, �̅� = 1.31, �̅� = 0.92, respectively), nor were mean 

perceptions of community preparedness to manage these impacts (SLR: �̅� = -0.75 to �̅� = -0.67; 

flooding: �̅� =-0.25 to �̅� =-0.67; saltwater intrusion: �̅� = -0.58 to �̅� = -0.33).  

In addition, participants tended to strengthen their level of disagreement that their 

community has access to the resources needed to plan for climate change (�̅� = -0.17 and �̅� = -

0.75); however, these differences were not statistically significant. Lastly, mean responses 

demonstrated the same level of agreement regarding the positive impact of planning workshops 

both before and after the workshops (�̅� =1.31 to �̅� = 1.31), demonstrating that, in general, the 

content of the focus groups reinforced prior opinions that planning workshops would be a benefit 

to their community.  

Qualitative Insights Generated from Discussions 

The discussion touched on several topics that convey the validity of the themes, as well 

as highlight local perceptions on the physical exposure, sensitivity of the region, and the relative 

resilience of the communities. In this section, we report the key insights by perceived resilience 

and vulnerability scores from the posters in the same order as the themes, using quotes from the 

notes. We do not use any community identifiers with the quotes, as our intention is to use thick 

descriptions of the needs in the region (Flick, 2009), a choice that was supported by the fact that 

communities did not significantly differ in their scale and survey responses. It is important to 

note that the quotes reported here are the perceptions expressed by the focus group participants 

and may not reflect accepted scientific knowledge about climate change and sea level rise. 

Additionally, the perceptions expressed related to the Clean Water Act, the ecology of the trees 
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growing in the sounds, the condition of the ecosystems services, salinity, and alligator weed 

represent local knowledge and may not necessarily reflect current science and policy (for further 

discussion of the complexities of integrating local knowledge into coastal management in North 

Carolina, see: Deason et al., 2014). 

Participants commonly expressed direct experience with SLR. “We know here that the 

sea has always been rising, we see it every day. There are trees out in the sound that are under 

three feet of water that can only germinate on land.” The daily reality of SLR was “too close to 

home” for locals to ignore it. It was perceived that residents of the APP have always been 

adapting to SLR and storm-related flooding events. For example, participants explained that the 

tide gates, pumping stations, dikes, and houses on stilts are necessary strategies to protect 

property from flooding impacts. Additionally, there was a feeling that the politicized nature of 

climate change does little to help the APP adapt to impacts (e.g., “At the state level, climate 

change is too political.”), and the residents are accustomed to managing their property (e.g., 

“Adapting is a way of life, it does not matter if it is human caused or not, we have to do it.”). 

Concerning livelihoods and opportunity for younger generations, participants thought that 

most people viewed going away to college as a good opportunity for the future compared to 

staying on the APP. For example, participants generally explained: “There aren’t many jobs 

around here anymore. Youth, well there really isn’t anything for them.” Nature-based tourism 

development, such as kayaking or wildlife viewing tours, was mentioned as a potential solution 

for a local livelihood because of perceived local beauty in the estuarine system, but participants 

were unsure if visitors will want to come. Finally, despite young people moving away, 

participants discussed the need to include younger people in planning and entrepreneurial ideas. 

“We need them to come to Rotary and Lions Club meetings too.”  
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Inequality was acknowledged as a local and even regional problem. Nearby towns with 

stronger tourism industries were cited as being more resilient and the Outer banks were thought 

to receive greater planning efforts and funding. Participants acknowledged poor populations in 

their communities as well as elderly that might not be prepared for storms or flooding. “The 

south side of the highway gets a lot more flooding and that is primarily a low-income area.” 

Unsustainable development (i.e., lack of land use policies, particularly in high-risk areas 

and that do not promote well-being or natural resource conservation) and agricultural expansion 

were not perceived as community issues. Concurrently, participants explained that oyster-

seeding projects were improving storm mitigation and the high concentration of federally 

protected lands was indicative of wetlands being in good condition. Yet, participants expressed 

that high concentrations of federal lands could be limiting resilience due to decreased property 

tax revenue, despite their acknowledgment of the ecosystem services these lands provide.  

There is a sense of community cohesion that the participants upheld, citing various social 

events like local seafood festivals. “People are here because they like this rural way of life.” 

Despite impacts from SLR and storm-related flooding, participants thought that the APP was a 

good place to call home. Participants considered their communities to be close-knit. “We will 

stop for you on the highway if you have a flat.” Participants believed there is active participation 

in local government.  

The rigidity and agency spectrum required more explanation than the other terms as 

agency was commonly mistaken to mean “government agencies” as opposed to the ability to 

control one’s own future. Once clarified, there was a sense that there was not much to be done 

except to “keep doing what we’re doing,” again referencing the sentiment that adaptation to SLR 

and storm-related flooding is a way of life locally. 
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Several critical rigidities were identified that are exacerbating climate change 

vulnerabilities. The canal system on the APP was perceived as crucial for drainage but 

vulnerable, as alligator weed and debris are filling in many of the ditches. Several farmers 

believe that it is very difficult to obtain the permits required to clean out these ditches. “They 

were made over 100 years ago by hand. Now we can’t do that anymore,” as cleaning ditches is 

mostly done with heavy machinery now and requires special permitting given the need for a 

“spoil pile” to place the removed debris. Additionally, it was explained that if a canal is declared 

a salt marsh, it may qualify as nursery habitat under the Clean Water Act and be subject to 

additional regulations. “How could something manmade be seen as critical habitat? It is not 

natural.” A fisher also agreed that regulations are challenging that industry and noted that 

saltwater is better for fisheries as it is “critical to the development of the commercial species.” 

The perception was that heavy rains were seen as reducing salinity levels in the sounds and, 

consequently, production of the important fisheries in the area.  

Discussion 

Towards a Participatory Resilience 

In Antifragile (2012), Nassim Taleb writes of change and uncertainty and how human 

systems respond to stressors. Written as a critique of risk management and the desire to always 

create stability and resilience in the face of stress, Taleb’s work proposes an alternative 

philosophy. The idea is that planning based solely on empirical evidence will never quite be 

enough to overcome uncertainty. Probability scales, like those used for floodplain measurements, 

will be challenged by the uncertainty of a changing climate. Taleb (2012) argues that it is not 

possible to plan for uncertainty based on observations of the past because future uncertainties are 

“black swans” or unknown and unpredictable events. Socio-ecological systems are facing 
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changes that have never been seen before and analysis of past floods and storm events may not 

yield planning efforts prepared for what is to come (Kopp et al., 2015; Turner, 2010). Therefore, 

it is necessary to create systems that thrive in uncertainty; systems that respond well to stress and 

become more robust in the face of adversity. 

We purposefully designed the RCCR framework to engage communities and begin 

conversations where they did not exist before. It was successful in that it created a space for open 

dialogue about exposure to SLR, flooding, and saltwater intrusion impacts while also listening to 

the local economic concerns of participants. The themes facilitated conversation that impacted 

perceptions of rural coastal community resilience. The stories that the themes sought to capture 

were documented through the voices of the local participants. It is interesting that not only did 

the pre- and post-survey demonstrate increased agreement that SLR and saltwater intrusion are 

threatening communities, but there was simultaneously a significant increase in perceived 

resilience from the initial to the final vulnerability–resilience spectrum posters. The focus group 

also led to opinions being formed where participants were previously uncertain. Future research 

is needed to better document (and possibly disentangle) the influences of scientific evidence that 

identifies threats and the normative influences of group dialogue about those threats on perceived 

resilience. Regardless, our study demonstrates that open dialogue led to elevated threat 

perceptions and that this framework helps capture specific capacity building needs through local 

voices. It is our hope that the conversations of community strengths (and capacity building 

needs), as well as the enhanced sense of community resilience, will catalyze new planning efforts 

and citizen engagement in those efforts. 
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Possible Resilience Targets on the APP 

Decision-makers and planners have valuable tools for adaptation planning efforts 

(USEPA, 2012). This study’s findings—particularly, strengthened agreement with climate 

change threats, enhanced perceptions of resilience, and identified barriers and opportunities for 

capacity building—suggest that the RCCR framework provides a specific tool for enhancing 

community engagement in rural coastal climate adaptation planning efforts. Once a community 

perceives the risks of climate change, the vulnerability of their communities, and the need for 

participatory planning, adaptation projects are likely to be viewed more favorably by community 

members (van Aalst et al., 2008). Engagement workshops can help facilitate a participatory 

discussion evaluating the options a rural coastal community may have for adaptation action 

(Barron et al., 2012). Further, workshops can improve information uptake, leadership, 

motivation, and enable improved management policies (Fabricius et al., 2007), while bringing 

together different stakeholders and interest groups to work together on sustainable long-term use 

of resources (Young et al., 2014). Yet, planning, ecosystem services, and local social preferences 

have to be linked to successfully manage a SES (Karrasch et al., 2014).  

This study demonstrates how facilitated dialogue about climate change vulnerabilities 

and resilience can provide the contextual focus for additional capacity building workshops based 

on local voices expressing these social preferences or resilience needs. For example, to improve 

agency within the community, study participants identified the need to improve livelihood 

diversity, particularly among vulnerable populations, and address rigidity issues caused by local 

government. The ongoing struggles of finding work for younger generations and the increasing 

difficulty of traditional rural livelihoods were at the crux of the conversations. As traditional 

livelihoods experience greater risk due to saltwater intrusion and SLR (Poulter et al., 2009), new 
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economies will be necessary to compensate for economic loss. Nature-based tourism has been 

identified as a possible new industry within the region but challenges from out-migration and 

lack of interest pose barriers to new development opportunities, and previous tourism 

development efforts have not been adequately monitored (Peroff et al. 2016). Further, 

introducing a new economy needs planning and local support, as it may not be recognized as an 

opportunity immediately (Emery & Flora, 2006). Considering that youth opportunity was 

perceived as low, targeted interventions here can generate employment opportunities for high 

school students or returning college graduates (Peaslee & Hahn, 2010). 

Our findings also revealed perceptions of inequality within the communities, supporting 

research that finds elderly and poor populations at greater risk from higher exposure (Maru et al., 

2014). Planning could be directed to include the elderly and lower socio-economic status 

residents to improve natural hazard preparedness while considering their overall resilience to 

SLR and saltwater intrusion (Cutter et al., 2006). However, it is important to note that we were 

particularly challenged in our recruiting and, subsequently, the inclusion of minority populations. 

Future efforts are needed to test the application of the RCCR framework with minority 

populations, as research on rural community resilience demands more purposeful inclusion of 

vulnerable populations given that “dispersed populations, income level, and race play a key 

factor in the strength of a community” (Kapucu et al. 2013, p. 228). 

We found that “adaptation as a way of life” narrative set the context for the rural coastal 

communities on the APP suggesting high perceived local agency. However, governmental 

rigidity was more commonly perceived than agency within the communities. For example, 

regulations limiting livelihoods need to be addressed as perceived rigidities to building resilience 

(Carpenter & Brock, 2008). Interventions could seek to restore faith in the local and state 
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governments by creating initiatives that facilitate resilience, such as streamlining permitting 

processes for cleaning ditches. Fishers also perceived regulations to be a limitation. Greater 

inclusion of local voices in fisheries in policy management has been shown to lead to positive 

management outcomes (Olsson et al., 2004). Outreach here could lead to improved fisheries 

management by understanding local perceptions of population stocks and foster dialogue 

between resource managers, scientists, and fishers to restore trust. 

The strengths of the communities can be celebrated as contributions to the local 

resilience. The ecosystem services were thought to be intact, which could stem from perceptions 

that the APP has a significant amount of public land and wetlands in place that are providing 

mitigation services (Poulter et al., 2009; Moorhead & Brinson, 1995). Further, development was 

thought to be stagnant in the area. The community cohesion expressed by willingness to help 

neighbors and participation in local social events add to the resilience of the region (Agrawal & 

Gibson, 1999). The communities want to continue this rural way of life, suggesting place 

attachment as an asset upon which to capitalize resilience-building efforts (Amundsen, 2015). 

Therefore, it is likely that interventions to enhance sustainable development and community 

cohesion, in the case of the APP, may not improve system resilience as much as interventions 

that target livelihood dependency, poverty, and rigidity. 

The finding of improved perceived resilience after the focus group suggests that 

conversations among community members work to build agency (Lazrus, 2012). Informal 

conversations overheard and the exchanging of contact information witnessed further evidences 

the desire to build adaptive capacity. Additionally, the increased perception of flooding, sea level 

rise, and salinization as a threat to communities at the conclusion of the focus groups and the 

sentiment that planning workshops would benefit the area demonstrates that localized 
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information and outreach are viewed as helpful for building resilience (Lazrus, 2012). As 

participants perceived that their communities do not have the resources to handle these problems, 

inclusive workshops (e.g. inclusive resilience efforts post Katrina; Morse, 2008) would help 

enhance communities’ adaptive capacity to climate change impacts (Fabricius et al., 2007). With 

a consensus that the communities on the APP are vulnerable to these physical exposure impacts, 

capacity building outreach can be a path towards enhanced resilience (Clarke et al., 2013). 

Of all the themes, the term agency created the most difficulty for local participants and 

should be explicitly defined, or even potentially renamed, in future applications of the RCCR 

framework. The participants were quick to conceptualize it as government agencies. Likely due 

to the proximity and involvement of agencies like the North Carolina Wildlife Resources 

Division and the U.S. Fish & Wildlife Service, it was difficult to convey the more academic 

meaning of the ability to affect one’s future. In future studies, this word could be substituted with 

a parallel term outlined in the literature review like self-efficacy or self-determination (Brown & 

Westaway, 2011). Replacing this term in future applications could avoid some of the immediate 

confusion that came with the use of term “agency”. 

While it is possible that many rural communities in the U.S. that are facing out-migration, 

higher rates of poverty, and mechanization or expansion of corporate farming models may feel 

like livelihoods, poverty, and government rigidities may be their most important challenges to 

address; this focus group was framed within a coastal resilience dialogue by the presentation. 

These results parallel national trends for rural resilience needs, but here it is documented that 

these needs are perceived as the means to maintain communities that are facing SLR and 

saltwater intrusion. Our findings suggest that addressing these challenges may indeed be 

perceived as essential by stakeholders for building adaptive capacity regardless of the specific 
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type of threat and future research could determine the generalizable importance of these themes. 

In the future, a quantitative approach on a larger scale could consider these themes and the 

related terms in Appendix A as indicator variables to determine if they group as factors and how 

they contribute to perceptions of resilience. We also see the need for future rural coastal 

resilience perception research that reaches out to low socio-economic status and minority 

populations to better understand their experiences with SLR and saltwater intrusion to determine 

the utility of the RCCR framework among diverse community subpopulations.  

Considering Resilience Actions 

“A do-nothing scenario” or letting climate change take its course has been proposed as a 

baseline in several studies (Young et al., 2014; Barron et al., 2012). Relocation is being 

considered an adaptive strategy as the U.S. government just sponsored the first grant of this type 

to relocate a Native American Community in Louisiana (USHUD, 2016), but relocation can also 

be considered unacceptable as people will have to lose their home, their livelihood, way of life, 

and sense of place (Lazrus, 2012). Adaptive strategies are meant to directly reduce exposure and 

reduce damages in an effort to minimize the exposure of a community (Nelson et al., 2007). 

Engineering-based solutions for coastal areas include creating barriers like seawalls or groins to 

reduce the impacts of storm surge (Douglas et al., 2012). These solutions are planned for some 

statistical probability like a flood whose magnitude occurs once every 30 or 50 years and are 

subject to change given climate change (Kopp et al., 2015). However, there is also growing 

momentum to employ nature-based solutions to mitigate climatic impacts in coastal areas 

(Duarte et al., 2013). In eastern North Carolina, local organizations like the Coastal Federation 

are implementing oyster repopulation projects as part of their “living shoreline” initiative. Unlike 
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engineered stormwater management in urban areas, wetlands are a way to provide drainage and 

absorb runoff without changing natural hydrological regimes (Hu et al., 2015). 

Instead of the “do nothing scenario” or community relocation, both engineered and 

nature-based adaptation strategies provide some options for maintaining local livelihoods and 

communities while addressing coastal climate change threats. By maintaining natural resources 

through planning, livelihoods continue to make contributions to the tax base, support the 

community, and ultimately foster resilience (Frazier et al., 2010). It would follow that, with the 

presence of opportunities in rural coastal communities, rural flight may be reduced. As Taleb 

(2012) states, there is an evolutionary process built into much of society. There is inherent 

resilience in businesses or communities that adapt and persist through changes. The RCCR 

framework provides a place to begin the discussion on maintaining rural coastal communities 

through the changing landscape of SLR, salinization, and storm-related flooding and erosion. 

Conclusion 

The RCCR framework, with its 5 resilience and opposing vulnerability themes, provides 

a starting point to stimulate the capacity building dialogue among community members, resource 

managers, planners, and other stakeholders necessary to maintain their rural coastal communities 

and way of life. Application of the RCCR framework was designed so that it can be easily 

administered within communities, as it is more direct and manageable than larger tools utilized 

by agencies for urban centers or broader scale projects. Subsequent partnering and collaboration 

with regional, state and federal agencies and organizations for more in-depth workshops 

targeting key vulnerabilities and enhancing capacity strengths could lead to greater resilience. 

The impending challenges caused by climate change in coastal regions will require a 

diversity of efforts from multiple sectors. In the U.S., rural coastal communities may not receive 
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the same attention as the coastal urban areas with greater property value and dense populations 

but nonetheless, rural communities make up a large part of the coastal zone. Further, planning for 

specific hazard resilience might not yield resilience to the long-term and persistent onset of SLR 

and saltwater intrusion, especially if the underlying sociological fabric of the community is 

already struggling for other reasons. Using the RCCR framework as a starting point, localized 

projects and planning workshops can target specific needs to maintain rural coastal communities. 

In doing so, the RCCR framework can be an important tool to identify strategies for building 

capacity and enhancing resilience by identifying the causes of overall vulnerability and local 

factors contributing to the resilience of rural coastal communities. 
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CHAPTER 3: Adaptive Capacity and Climate Change Risk Perceptions in Rural Coastal 

Communities 

Introduction 

Climate change and the associated coastal hazards pose an increasing threat to coastal 

regions globally (Nicholls and Cazenave, 2010; Lane et al., 2013; Hauer et al., 2016). Coastal 

climate change adaptation planning seeks to build resilient communities for impending threats 

like flooding and sea level rise (Whitehead & White, 2017; Kettle et al., 2014; Lackstrom et al., 

2014). Risk perceptions can indicate how much public support climate adaptation strategies and 

planning will receive (Lee et al., 2015; Leiserwitz, 2005). However, coastal risk perception 

research in the southeastern U.S. has focused on leaders in important industry sectors and the 

government related to existing response activities (Kettle & Dow, 2016; Haywood et al., 2014; 

Bulla et al., 2017). More broadly, climate change risk perception research focuses on variables 

including education, political ideology, place attachment, and trust in science (Stevenson et al., 

2014; De Dominicis et al., 2015; Slovic, 1993). Separate research efforts have sought to capture 

perceptions of adaptive capacity for climate change impacts (Grothman & Patt, 2005). Although 

these contributions are important, calls for new climate change risk models have been made to 

improve understanding (Sjoberg, 2012; Gifford, 2011).  

Our research explores community members’ perceptions of risk in relation to perceived 

adaptive capacity within a rural socio-ecological system. Given unique social vulnerabilities in 

rural coastal zones (e.g., aging populations, high poverty rates, and outmigration; Jurjonas & 

Seekamp, 2017), and the unique relationship with natural resources in rural communities, 

tailored outreach efforts based in local perceptions are needed to enhance community buy-in for 
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both top-down and bottom-up climate change adaptation efforts (Champalle, Ford, & Sherman, 

2015; Forsyth, 2013).  

Research shows that heightened risk perceptions increase support for community-level 

climate adaptation strategies (e.g., Mumpower, Liu, & Verdlitz, 2015; van der Linden, 2015), 

individual-level engagement in specific climate change mitigation behaviors (e.g., Leiserwitz, 

2006; Grothman & Patt, 2005), and risk coping behaviors (e.g., De Dominicis et al., 2015). 

Additionally, researchers have considered the role of political ideologies, values, and worldviews 

in predicting climate change beliefs and risk perceptions (e.g., Stevenson et al., 2014; Corner, 

Markowitz, & Pidgeon, 2014; Sjoberg, 2012). These efforts demonstrate that conservative 

political ideologies typically have less trust in science, which lessens concern for climate change 

impacts and the risks associated with those impacts (e.g., Visschers, 2018; Mumpower et al., 

2015; van der Linden, 2015). Further, Lee et al. (2015) found that educational attainment is one 

of the most important predictors of risk perceptions for climate change. Yet, research is limited 

that explores the relationship between perceptions of adaptive capacity and climate change risks. 

In this paper, we contend that, in addition to political ideology, perceptions of adaptive capacity 

affect the extent to which climate change impacts are perceived to pose future risks to 

communities.  

We focus on the risk perceptions of three coastal hazards: sea level rise, saltwater 

intrusion, and flooding. North Carolina is very likely to experience between 54 and 154 cm of 

sea level rise (SLR) by 2100 (Kopp et al., 2015). Saltwater intrusion (SWI), an impact 

exacerbated by SLR, has unique implications for rural coastal regions as it reduces suitable 

agricultural and timber lands (Moorhead & Brinson, 1995; Ardon et al., 2013), which are 

predominant industries within rural economies. SWI can lead to agricultural abandonment, 
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decreased timber production, and significant changes to wildlife habitat (Poulter et al., 2009; 

Manda et al., 2014). Related to flooding impacts, evidence shows that standardized 

measurements of flooding (e.g., 25, 50, and 100-year) have become antiquated in North 

Carolina, as one coastal city is predicted to experience 30 events at the 100-year flood level 

between 2050 and 2100 (Kopp et al., 2015). Flooding damages caused by hurricanes and coastal 

storms are rising, and North Carolina has experienced several recent billion-dollar storm events 

(NCILT, 2012, Neal et al., 2017). In the coming decades, North Carolina will have to focus on 

building climate readiness through outreach efforts tailored to enhance the resilience of 

communities to these climate change related coastal hazards (Spanger-Seigfried et al., 2017). To 

assist such efforts, we operationalize the Rural Coastal Community Resilience framework 

(Jurjonas & Seekamp, 2017) to measure residents’ perceptions of adaptive capacity in a low-

lying rural coastal region in eastern North Carolina and assess the influence of adaptive capacity 

on climate change risk perceptions.  

A Sustainability Approach to Perceptions of Adaptive Capacity 

Sustainability science focuses on maintaining a socio-ecological system’s health and 

function (Turner, 2010). Social-ecological systems (SES) research focuses on the dynamic 

linkages and feedbacks between natural (i.e., biophysical processes) and human systems (i.e., 

institutions and rules) (Adger, 2006; Ostrom, 2009; Cote & Nightengale, 2012). Socio-ecological 

systems are inherently vulnerable to perturbations, shocks, hazards, and stresses that can limit 

function (Adger, 2006; Turner, 2010; Bostick et al.,2016). Bhattachan et al. (In Review) 

explored these linkages and feedbacks on the Albemarle Pamlico Peninsula, a low-lying rural 

coastal system, demonstrating how climate change, SLR, and SWI will serve as hydrological 

drivers that affect the system. These impacts affect the balance between fresh and saltwater 
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marshes, agricultural production, and the extension of pine forest in the region. Increasing levels 

of salinity are contributing to the loss of tree cover regionally. High concentrations of dead trees 

and loss of tree diversity due to salinity changes are altering local ecological systems (Herbert et 

al., 2015). These environmental changes will affect the ecosystem services and consequently the 

economic opportunities within natural resource dependent rural economies (Poulter et al., 2009; 

Barrett, 2013). Within this context, the perceived ability to adapt to these risks may reflect how 

vulnerable or resilient communities will be to these changes.  

Vulnerability and resilience come from distinct but overlapping research fields in the 

science of sustainability that focus on maintaining the relationship between human systems and 

the functioning of earth’s systems (Turner, 2010). Diverse fields of research interpret both 

resilience and vulnerability as concepts in many ways, which has given rise to conflicts and 

debate about their utility (Adger, 2006; Miller et al., 2010; Tanner et al., 2017). We will focus on 

resilience within the socio-ecological system as the ability of a system to resist collapse 

(Gunderson & Holling, 2002). Resilient communities have the capacity to anticipate, absorb, and 

recover from the impacts of natural hazards in a timely and efficient manner (Gallopin, 2006; 

Nelson et al., 2007; Turner, 2010). Conversely, vulnerability, as defined for disaster risk 

reduction, is the probability of experiencing harm or negative outcomes as the result of a natural 

hazard (Adger, 2006; Gallopin, 2006; Turner, 2010). However, many definitions for both 

concepts include the capacity to adapt, absorb, and cope with stresses and perturbations, but 

represent opposite ability (Miller et al., 2010; Turner, 2010; Tanner et al., 2017). Folke (2006) 

also considered an SES vulnerable when it has lost its resilience, leading Jurjonas & Seekamp 

(2017) to suggest bipolar spectrums to capture stakeholder perceptions of adaptive capacity, 
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where high capacity indicates a resilient community and low capacity indicates a vulnerable 

community to SLR, SWI, and flooding. 

Adaptive capacity is the ability of a system to exploit opportunities and evolve to adjust 

to environmental hazards (e.g., SLR, SWI, and flooding) or policy change (Adger, 2006). 

Capturing perceptions of adaptive capacity for climate change impacts are important for 

developing information and outreach for climate change adaptation planning (Smith et al., 2012; 

Covi & Kain, 2016; Grothman & Patt, 2005). Research targeting residents has focused on other 

concepts like the perceptions of social vulnerability (Cutter et al., 2006), adaptive capacity within 

a watershed governance context (Brinkman et al., 2012), adaptive capacity for drought and river 

flooding (Grothman & Patt, 2005), and how social capital and place meanings predict perceived 

resilience to climate change (Smith et al., 2012). However, the context of rural coastal 

communities and their unique vulnerabilities (e.g., aging populations, high poverty rates, and 

out-migration), coupled with high physical exposure to the impacts associated with climate 

change (e.g., SLR, SWI, flooding), call for special attention to examine the influence of adaptive 

capacity on risk perceptions (Kapucu et al., 2014; Jurjonas & Seekamp, 2017). Drawing from 

sustainability science and socio-ecological systems research, we integrate indicators from 

multiple disciplines into the measures used in this study.  

Methods 

In this study, we develop scales for measuring residents’ perceptions of adaptive capacity 

based on the resilience and vulnerability themes outlined by Jurjonas and Seekamp (2017) in 

their Rural Coastal Community Resilience framework (reviewed in subsection: Survey 

instrument and measurements). We use survey research to capture a sample of stakeholders (i.e., 

residents within the study site). This research frames SLR, SWI, and flooding as risks that are 
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threatening the social (i.e., people, communities, and local governments) and the ecological (i.e., 

ecosystem services associated with wetlands and woodlands) parts of the system. We employ 

semantic differential and Likert-type scales to capture perceptions of adaptive capacity, 

agreement with the developed themes, and risk perceptions of coastal hazards.  

Study Site 

 
The Albemarle Pamlico Peninsula (APP) is a low-lying rural coastal region with more 

than one-half of its land mass situated below 1.5 m above sea level (Poulter et al., 2009). The 

APP is surrounded by the second largest estuarine system in the U.S. and includes portions of 

five counties (i.e., Beaufort County, Dare County, Hyde County, Tyrrell County, and 

Washington County). Hauer et al. (2016) determined that within the southeastern U.S., Tyrrell 

County and Hyde County are two of the most vulnerable counties to SLR. The APP is dependent 

on agriculture, logging, commercial fishing, and outdoor recreation opportunities including 

hunting and fishing (Jurjonas & Seekamp, 2017). The nearby Outer Banks contrasts the APP, 

boasting a tourism industry that is the strongest in the state, which helps finance local flood 

mitigation (Poulter et al., 2009). The state of North Carolina also supports extensive coastal 

management on the Outer Banks, largely in the form of beach nourishment, to protect beachfront 

property and the tourism industry (Neal et al., 2017).  

The APP is home to 105,124 people (U.S. Census Bureau, 2010). Approximately 21% of 

the population has at least a Bachelor’s degree or higher. On average, about 16% of the total 

population is living in poverty, while Tyrrell County (25.3%), Hyde County (22.4%), and 

Washington County (23.6%) all have rates well above the national average (15%) (American 

Community Survey, 2016). Over 17% of the population is over 65, compared to 7.4% nationally 

(US Census Bureau, 2010). The median household income is slightly below $40,000, while 
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median worker earnings are just over $24,400 (American Community Survey, 2016). None of 

the counties realized significant population growth in the last census, while unemployment rates 

range from 8.9% (Tyrrell County) to 9.8% (Washington County).  

Sampling 

A modified drop-off and pick-up (DOPU) survey method (Steel et al., 2001; Trentalman 

et al, 2016) targeted residents on the APP to measure their perceptions of adaptive capacity and 

risk in the future. We based the survey instrument on a framework developed from a literature 

review and semi-structured interviews and tested in focus groups on the APP (Jurjonas & 

Seekamp, 2017). The survey instrument was pilot-tested in January 2017 with 49 respondents 

intercepted in two rural coastal counties with similar demographic profiles and climate change 

vulnerabilities as the study site counties (Chowan County and Perquimans County) to conduct an 

initial principal component analysis (PCA) of the proposed indicators of adaptive capacity. For 

the present research study, we purchased a sample of 1000 randomly selected names and 

addresses, stratified by population across the five study site counties from a survey sampling 

company (Survey Sampling International, Inc.) (Figure 1). We assigned a unique survey 

identification number based on the county to maintain the confidentiality of the names and 

addresses. We developed both a paper and an online version of the survey (multi-mode survey 

research) to have multiple options to improve response rate (Dillman et al., 2014).  
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Figure 1: The Albemarle Pamlico Peninsula including the road network and the distribution of 
the 1000 addresses used in the study.  

 

We attempted five contacts for each address between February and May 2017. Contact 1: 

each potential participant received a letter that explained the purpose of the study. This letter 

included a URL web address and survey ID number for online completion of the survey. Contact 

2: a team of research assistants dropped off a survey packet that included the paper version of the 

survey, a letter explaining the study with instructions on how to complete the survey online, a 

postage-paid business reply envelope, and an incentive notecard. If a potential respondent was 

not home, we attempted two more times to establish contact in person before leaving the survey 

packet at their door. If contact was established, the respondent could arrange for an in-person 

pickup of the survey or utilize the provided postage paid, business reply envelope. Contact 3: if 

the respondent arranged for a pick-up and was not home, we left a doorknob reminder that 
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requested the respondent mail the completed survey or that they complete it online. Contact 4: 

After delivery of all survey packets, we mailed a postcard reminder that contained the survey ID 

and a request to either mail the completed paper survey or complete the survey online. Contact 5: 

we mailed a replacement survey packet with a new paper survey, a final notice letter, a postage-

paid business reply envelope, and the incentive notecard. The incentive notecard in the survey 

packets and the online survey had questions asking (a) if participants want to participate in an 

upcoming community resilience workshop that will report survey findings and, separately, (b) if 

participants want to enter an incentive raffle. To increase survey response rate, we raffled $50 

gift cards to five randomly selected respondents upon completion of all survey waves.  

Survey Instrument and Measures 

 
Survey items included demographic information (age, sex, employment status, 

occupation, time living within 50 miles of current residence, political ideology, income, 

education, race, and ethnicity). These demographic items had an “I prefer not to respond” option. 

We generated unique survey items to explore the adaptive capacity themes that include both 

social and ecological systems concepts outlined in the Rural Coastal Community Resilience 

framework developed in the region (Jurjonas & Seekamp, 2017). A complete list of all survey 

items for each theme is presented in Appendix B. Survey items used a 5-point Likert-type scale 

from “strongly disagree” to “strongly agree” with neutral point and an “unsure” option. A single 

survey item asked how vulnerable or resilient participants perceived their community to be on a 

7-point Likert scale as a global measure of adaptive capacity. Here, we explain each theme and 

item generation.  

Livelihoods. Employment options within a community are crucial for its resilience 

(Ferrol-Schulte et al., 2013). Particularly in historically natural resource-dependent communities, 
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traditional rural industries can be highly vulnerable to change in the environment (Davies et al., 

2009; Barrett, 2013; Forster et al., 2014). Loss of employment opportunities within a community 

can contribute to slower recovery time after storms and flooding events (Cutter et al., 2003). As 

opportunities within a community will contribute to the desire for people to live there, items 

specifically measure the perceived diversity in employment options. Items included measures of 

future opportunities (e.g.,“20 years from now” and for “younger generations”), given that SLR 

and SWI will affect the system over the coming decades. The conceptualized scale included 5 

question items, with agreement measuring higher perceived livelihood opportunities.  

Cost of Living. As rural communities seek sustainable development, considering how to 

reduce the high rates of poverty will be important for building coastal resilience (Donner & 

Rodriguez, 2008). Social and economic services targeting vulnerable populations, including 

health insurance, education, and youth programs, aid populations with reduced capacity (Maru et 

al., 2014). The presence and condition of infrastructure is also important and the resources at the 

disposal of the local government to plan, implement projects, and mitigate stormwater will 

contribute to local resilience (Ho Oh et al., 2010; Pfefferbaum et al., 2015). Measures addressing 

access and cost of local services, the state of the local infrastructure, and local government 

resources for planning form a scale to measure the wealth and prosperity of the community. 

Agreement with the 7 items developed for this scale reflects a more prosperous community, 

while disagreement measures higher risk for vulnerable populations and potential poverty traps 

(Carpenter & Brock, 2008).  

Ecosystem Services. Sustainable rural development seeks to strike a balance between 

maintaining the health of the environment and critical ecosystems services with the local 

economic opportunity (Saleem Khan et al., 2012). Coastal services provided by wetlands and 
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oyster reefs contribute to nursery habitat, filtration, and flood mitigation, which provide 

economic benefits to communities, but these benefits are not always recognized by local 

stakeholders (Barbier et al., 2011; Wood et al., 2013; Deason et al., 2014;). However, if 

considered important locally, natural or “green” strategies may have more support as people 

believe they provide a benefit. Natural hazards also require specific considerations in the built 

environment like building codes to reduce the vulnerability of structures (Macintosh, 2013; Neal 

et al., 2017). For example, managing the height of structures in a vulnerable floodplain reduces 

recovery costs after hazard events (Spanger-Seigfried et al., 2017). In this scale, agreement with 

9 items in this scale reflects a perceived importance of ecosystem services, buildings codes, and 

mitigation infrastructure to reduce vulnerabilities. Several items were negatively framed (reverse 

coded) to measure perceptions of unsustainable development (i.e., development that has 

contributed to erosion, more flooding, and the reduction of wetlands). 

Community Cohesion. Cohesive communities, where people feel like they belong, are 

happy, have social events, and full of engagement opportunities can foster a greater sense of 

attachment to the region that could then motivate climate change adaption planning (Smith et al., 

2012; Donatuto et al., 2014; Amundsen, 2015). Social connections can also be the result of long 

familial ties to a region (Clarke et al., 2013). Further, social cohesion and trust can contribute to 

a sense of community (Schlosberg & Collins, 2014; Mountjoy et al., 2014). As people move 

away to find opportunities and out-migration reduces the local tax base, this type of 

disengagement will affect resilience (Wall & Marzall, 2006, Emery & Flora, 2006). In this scale, 

agreement with the six items demonstrates a strong sense of community engagement. Again, 

several items were negatively framed (reverse coded) to address perceptions of disengagement.  
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Rigidity. Agency is conceptualized as having the resources and the ability to manage your 

environment to be in control of your own future, which contrasts rigidity in the government that 

challenges adaptation (Adger et al., 2009; Brown & Westaway, 2011). Excessive rigidity in the 

government (i.e., regulatory burden or slow adapting institutions) can lead to adaptive traps 

(Carpenter & Brock, 2008). Community participation and trust in the local government can build 

consensus and support for adaptation measures (Kettle & Dow, 2014). Conversely, lack of trust 

in the local government, no confidence in the ability of the leaders, and feeling unheard in local 

processes will limit the perception of being able or having the personal agency to adapt (Glaas et 

al., 2010). In the conceptualized nine-item scale, agreement measures trust and confidence in the 

local government and personal agency, while disagreement would suggest rigidities in the 

system that limit individual actions and reduce adaptive capacity.  

Global Measure of Adaptive Capacity. Following the literature review and justification 

for vulnerable and resilient serving as opposing ends of an adaptive capacity perception 

spectrum, we included a measure of the overarching concept of adaptive capacity. At each of end 

of the seven-point semantic differential scale, we provided a definition for the participant. “By 

vulnerable, we mean that your community’s assets (homes, infrastructure, land, natural 

resources) are likely to be negatively impacted by hazardous events and over an extended periods 

of time” and “By resilient, we mean that your community is well prepared for hazardous events, 

and can recover from hazardous events in a timely and efficient manner.”  

Risk Perceptions. Three separate question items were included to measure risk 

perceptions. Using a 5-point “strongly disagree” to “strongly agree” Likert-type scale, these 

question items asked if flooding, SWI, and SLR will be a problem 20 years from now.  
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Data Analysis 

We entered all survey responses into SPSS version 24 for analysis and used descriptive 

statistics to confirm the normality of the data. Then, a principal component analysis (PCA) tested 

if the indicator variables developed for each theme load together as factors to serve as 

exploratory constructs for the data. We treated “unsure” responses as discrete missing values in 

the analyses. For missing data, we excluded cases pairwise (single missing responses for an item) 

to avoid losing too much information (Vaske, 2008). We used the maximum likelihood 

extraction method because participants were randomly drawn and generalization to the study 

population is desired (Jolliffe, 1986), as well as direct oblimin factor rotation, which is ideal for 

naturally occurring data (Field, 2013). For the scales, we used Cronbach’s alpha for reliability 

analysis with a minimum threshold of 0.6, considered “good” in exploratory research (Field, 

2013). All factors with an Eigenvalue greater than one were extracted allowing 25 iterations for 

convergence. After each round of extraction, items were removed based on: 

1. Visual inspection of the scree plot’s inflection points (Field, 2013) 

2. A factor loading greater than .4 (Costello & Osborne, 2005) 

3. If the question item seemed misleading, confusing to participants, or not representative of 

the theme after further consideration (Brinkman et al., 2012). 

After running the PCA, we created a composite variable for each of the final factors to 

use in the regression models. We also combined the three risk perceptions into a composite 

variable using a simple mean, as these communities will face all three of these risks in the future 

and they formed a reliable scale. After the composite variables (mean of all question items within 

a scale) were created we then used multiple linear regression to test the predictive relationships 

between (a) the resilience–vulnerability themes, (b) the global measure of adaptive capacity, and 
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(c) demographic variables with risk perceptions. We used a stepwise method to develop models 

based on the composite variables for adaptive capacity (i.e., survey items measuring livelihoods, 

cost of living, development, community, and agency) and demographic questions (i.e., gender, 

income, education, political ideology, residence time, and race) for the model (Vaske, 2008). The 

effect size (adjusted R2) and Pearson’s correlation (<.05) were used to assess model fit. 

Results 

After the initial mailing to 1000 addresses, the post office returned 114 letters as 

undeliverable, which we dropped from the sample. Verification of several undeliverable letters in 

the field ensured the addresses were not locatable or abandoned. Only 39 participants refused to 

complete the survey outright. There were 287 valid survey responses from the 886 potential 

participants, yielding a 32% response rate. 

Socio-economic Characteristics 

As is typical in survey research, the valid sample was highly educated and had a higher 

than average income for the region when compared to the census data previously reported (see 

subsection: Study site) (Table 1). The sample had a conservative-leaning (46%) relative to liberal 

(10%). More males (60%) completed the survey than females (39%). The majority owned their 

home (86%). About one-half of the sample (48%) had not completed college, while 19% 

reported a bachelor’s degree and 12% reported a graduate degree. Seven respondents identified 

themselves as Hispanic or Latino (2%), 209 (73%) as white, and 33 (11%) as Black or African 

American.  
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Table 1 
Percent and Count for Demographic Item Responses. 
Attributes n=287 % of respondents 

(n=#) 
Gender 
    Male 
    Female 
    Prefer not to say 
    Missing 

 
59 (170) 
39 (111) 

1 (2) 
1 (4) 

Employment Status 
    Employed 
    Retired 
    Unemployed 
    Missing 

 
50 (144) 
44 (125) 

5 (14) 
1 (4) 

Current Residence 
    Own home 
    Renting 
    Other 
    Missing 

 
86 (246) 

9 (26) 
4 (12) 
1 (3) 

Political Ideology 
    Conservative 
    Moderate conservative 
    Moderate 
    Moderate liberal 
    Liberal  
    Prefer not to say 
    Missing 

 
28 (79) 
20 (55) 
11 (30) 
5 (13) 
6 (17) 

24 (70) 
8 (23) 

Income 
    Under $30,000 
    $30,000-$59,999 
    $60,000-89,999 
    $90,000-$150,000 
    More than $150,000 
    Prefer not to say 
    Missing 

 
17 (48) 
21 (59) 
15 (42) 
11 (32) 
14 (41) 
14 (39) 
8 (24) 

Education 
    Some high school 
    High school or GED 
    Some College 
    Associate’s 
    Bachelor’s 
    Master’s 
    PhD 
    Law Degree 
    Prefer not to say 
    Missing 

 
4 (10) 

22 (62) 
23 (66) 
12 (33) 
19 (54) 
9 (26) 
1 (4) 
1 (3) 
3 (8) 

7 (21) 
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Table 1 (continued)  
Ethnicity 
    Hispanic or Latino 
    Not Hispanic or Latino 
    Prefer not to say 
    Missing 

 
2 (7) 

53 (152) 
12 (33) 
33 (95) 

Race 
    Asian 
    American Indian or Alaska Native 
    White 
    Black or African American 
    Native Hawaiian or Pacific Islander 
    Prefer not to say 
    Missing 

 
0 (1) 
0 (1) 

73 (209) 
12 (33) 

0 (1) 
7 (19) 
8 (23) 

 

Perceptions of Adaptive Capacity Themes 

Developing adaptive capacity indicators required several rounds of PCA due to the high 

number of items initially entered. The first round of PCA included 33 items from the 

questionnaire. After 4 rounds of PCA, 19 items were retained to compose 5 factors: Rigidity, 

Ecosystem Services, Community Cohesion, Cost of Living, and Livelihoods (Table 2). The 

rigidity factor explained 24.7% of the variability with an Eigenvalue of 4.7 after dropping 5 

items (Cronbach’s α =0.819, 𝑋= -0.32, SD=0.77). Ecosystem Services explained 13.2% of the 

variability with an Eigenvalue of 2.5 after dropping 5 items (Cronbach’s α =0.799, 𝑋= 0.87, 

SD=0.76). Community Cohesion explained 11.1% of the variability with an Eigenvalue of 2.1 

after dropping 2 items (Cronbach’s α =0.875, 𝑋= 1.05, SD=0.76). Cost of Living explained 8.6% 

of the variability with an Eigenvalue of 1.6 after dropping 3 items (Cronbach’s α =0.730, 𝑋= -

0.42, SD=0.98). Livelihoods explained 7.2% of the variance with an Eigenvalue of 1.4 after 

dropping 1 item (Cronbach’s α =0.681, 𝑋= -0.35, SD=0.97).  
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Table 2   
Factor loadings for Principal Components Analysis with Direct Oblimin Rotation. 

Success by Factors (n =287) a Mean (SD) b 
Factor 

Loadings 
 Rigidity (α =0.819) -0.32 (0.768)  

My local government has strong leadership -0.3 (0.980) .854 
I trust local government decisions -0.4 (0.948) .795 
My voice gets heard by the local government -0.28 (0.968) .616 
New development is well planned by the local government -0.26 (0.884) .479 

 Ecosystem Services (α =0.799) 0.87 (0.760)  
Creating new oyster beds protects against storm-related 
flooding in the region 

0.48 (1.058) .754 

Wetlands protect my community against storm-related 
flooding 

0.65 (1.143) .749 

Planting vegetation on shorelines is important to reduce 
flooding in the region 

1.04 (0.795) .629 

Wetlands are important for commercial fishing in the region 1.16 (0.837) .616 
Community Cohesion (α = 0.875) 1.05 (0.758)  

People help each other out when needed in my community 1.04 (0.927) -.873 
I feel like I belong in my community 1.11 (0.885) -.842 
I trust people in my community 0.86 (0.868) -.714 
I am happy living in my community 1.20 (0.880) -.709 

 Cost of Living (α =0.730) -0.42 (0.983)  
Health insurance is affordable in the region -0.57 (1.148) .841 
Flood insurance is affordable in the region -0.43 (1.182) .658 
Private education options are affordable in the region -0.27 (1.103) .565 

Livelihoods (α =0.681) -0.35 (0.965)  
People will be able to make a living wage 20 years from now 
in the region 

-0.28 (1.110) .704 

There are job opportunities for younger generations in my 
community 

-0.63 (1.161) .632 

There are new businesses coming to the region -0.39 (1.083) .626 
I could find another job if I needed to in my community -0.16 (1.795) .528 

a Principal component analysis with direct oblimin rotation and pairwise deletion method; 
loadings > 0.50; total variance explained: 53.014%; KMO > 0.771.  

b  Measured on a 5-point scale, ranging from “-2 = Strongly disagree” to 0 Neutral and “2 = 
Strongly Agree”. 

 
Coastal Hazard Risk Perceptions 

The items for risk perceptions for coastal hazards in 20 years revealed high agreement for 

perceived flooding in the future (71%). SWI intrusion had the lowest perceived risk with slightly 

more than 40% agreement. Approximately half of the sample (51%) perceived a risk of sea level 
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rise in the future. We created a composite variable (𝑋= 0.5, SD=1.01) for the three risk 

perceptions in 20 years (i.e., sea level rise, saltwater intrusion, and flooding, Cronbach’s α=.867) 

to use in multiple regressions.  

 

 
Figure 2: Summary of risk perceptions for each coastal hazard associated with climate change in 
20 years.  
 
Regression 

We performed a stepwise regression to examine how the composite variables for each 

factor revealed in the PCA, the global measure of adaptive capacity item based on the 7-point 

Likert scale, and demographic variables (time residing in the region, political ideology, and 

income) predicted perceptions of future risk. Two models emerged from the regression. The first 

model only included the Adaptive Capacity composite variable, which was negatively correlated 

with risk perception (Table 3). The second statistically significant model included the Adaptive 

Capacity composite variable and Political Ideology. The second model improved the explanation 

of the variance by 4%. The Rigidity, Cost of living, Community, Ecosystem Services and Rigidity 

composite variables and ideology, income, gender, education, and residence time were excluded 
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from model one. Model 2 excluded all the same variables except for political ideology. 

Residence time (time living within 50 miles of current residence), income, gender, education, 

and the thematic composite variables did not predict perceptions of future risk.  

Table 3: 
Summary of stepwise regression for variables predicting perceived future risk with political 
ideology (n=287). 
Variable Model 1   Model 2   
 B SE B Β B SE B Β 
Adaptive 
Capacity 

-0.24 0.06 -0.41*** -0.23 0.06 -0.39*** 

Political 
Ideology 

   0.17 0.08 0.22* 

R2 0.16   0.20   
F change  16.88***   4.79*   

*p<.05, **p<.01, ***p<.001 
a Excluded from model 1: (Rigidity β=0.02 p=0.89; Ecosystem Services β=0.15 p=0.13; 
Community Cohesion β=-0.10 p=0.35; Cost of Living β=-0.08 p=0.42; Livelihoods β=-0.02 
p=0.84; Residence Time β=-0.16 p=0.12; Political Ideology β=0.22 p=0.03; Income β=0.07 
p=0.51, Gender β=-0.58 p=0.41, Education, β=0.12 p=0.13) 
b Excluded from model 2: (Rigidity β=0.04 p=0.72; Ecosystem Services β=0.09 p=0.43; 
Community Cohesion β=-0.09 p=0.39; Cost of Living β=-0.08 p=0.40; Livelihoods β=-0.03 
p=0.78; Residence Time β=-0.10 p=0.36; Income β=0.07 p=0.48, Gender β=-0.07 p=0.33, 
Education β=-0.06 p=0.45) 
 

We performed a second stepwise regression to examine how the composite variables for 

each factor revealed in the PCA and adaptive capacity predicted risk perception excluding 

political ideology and the other demographic variables. Three models emerged from the 

regression (Table 4). The first model included the Adaptive Capacity composite variable. The 

second statistically significant model included both the Adaptive Capacity, which was negatively 

correlated with risk perception and the Ecosystem Service composite variables. The second 

model improved the explanation of the variance by 2%. The third model included Adaptive 

Capacity, Ecosystem services, and Community Cohesion, which was also negatively correlated to 

risk perceptions and improved the variance explained by 1%. Model 1 excluded Rigidity, 
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Community Cohesion, Cost of Living, Livelihoods, and Ecosystem Services. Model 2 excluded 

Rigidity, Cost of Living, Community Cohesion, and Livelihoods. Model 3 excluded Rigidity, Cost 

of Living, and Livelihoods.  

Table 4: 
Summary of stepwise regression for variables predicting perceived future risk without political 
ideology (n=287). 
Variable Model 1 Model 2 Model 3 
 B SE B Β B SE B Β B SE B β 
Adaptive 
Capacity 

-0.24 0.03 -0.41*** -0.24 0.03 -0.41*** -0.23 0.03 -0.39 
*** 

Ecosystem 
Services 

   0.20 0.08 0.15** 0.22 0.08 0.17 
** 

Community 
Cohesion 

      -0.15 0.08 -0.12 
* 

R2 0.17   0.19   0.20   
F change  50.42***   7.02**   4.02*   

*p<.05, **p<.01, ***p<.001 
a Excluded from model 1: (Rigidity β=0.02 p=0.80; Ecosystem Services β= 0.15 p=0.01; 
Community Cohesion β=-0.10 p=0.10; Cost of Living β=-0.08 p=0.16, Livelihoods β=-0.02 
p=0.73) 
b Excluded from model 2: (Rigidity β=0.00 p=0.00; Community Cohesion β= -0.12 p=0.05; Cost 
of Living β=-0.09 p=0.13; Livelihoods β=-0.02 p=0.78)  
c Excluded from model 3: (Rigidity β=0.05 p=0.40; Cost of Living β=-0.07 p=0.26; Livelihoods 
β=-0.01 p=0.92) 
 
Discussion 

This study used a socio-ecological systems paradigm, which focuses on the linkages and 

feedbacks between human and natural systems (Cote & Nightengale, 2012; Turner, 2010), to 

assess how residential perceptions of adaptive capacity predict climate change risk perceptions in 

a low-lying rural coastal community in eastern North Carolina. We developed scales that 

consider both human and natural components of the system. Additionally, we developed a global 

measure of adaptive capacity. Along with demographic variables, we used composite variables 

for the indicators and the global measure of adaptive capacity to predict future risk for sea level 

rise, flooding, and saltwater intrusion. We found that political ideology, consistent with 
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Leiserowitz (2005), was important for predicting risk in the future. However, contrary to Lee et 

al. (2015), we did not find any relationship between education and risk perceptions. Income, 

residence time, and gender also had no significant effect on risk perceptions despite other 

research finding a relationship between these variables and risk perceptions (van der Linden, 

2015; Stevenson et al., 2014). Consistent with our assumption, the global measure of adaptive 

capacity showed the greatest power for predicting risk perceptions; however, the adaptive 

capacity indicators only predicted risk perceptions when political ideology was excluded. Here 

we discuss these results, focusing on the variables included in our risk perception models.  

We grouped the three measures for future climate change risk perceptions into a 

composite variable due to the high Cronbach’s alpha scale reliability test. These three coastal 

hazards also represent the greatest threat to the APP as a low-lying rural coastal region (Poulter 

et al., 2009; Hauer et al., 2016). Risk perceptions for flooding are highly variable and residents 

are likely to perceive the greatest risk directly after a flooding event, which then diminishes 

rapidly as time passes (De Dominicis et al., 2015). Including variables for sea level rise and 

saltwater intrusion, which are longer-term stresses instead of shocks that quickly affect the 

system (Jurjonas & Seekamp, 2017), should mitigate this temporal consideration for risk 

perceptions. Risk perceptions of climate change can also be limited by the perceived abstract and 

distant nature of these impacts (van der Linden, 2015; Gifford, 2011). However, Jurjonas and 

Seekamp (2017) found that residents in the region generally acknowledge sea level rise and even 

feel that they have been adapting to sea level rise and flooding events for decades. Therefore, the 

composite variable for risk served the role the intended for the analysis and we recommend 

replication in future studies to better understand the mitigating impact of temporal considerations 

of recent storm events.  
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The global measure of adaptive capacity, operationalized as how likely a community is to 

experience harm from a coastal hazard and how long the recovery time will be, was the dominant 

predictor of risk, solely explaining 16-17% of the variance in risk perceptions. Consistent with 

Grothman and Patt (2005), a stakeholder who perceived lower adaptive capacity was more likely 

to perceive greater future risk for environmental hazards. While low adaptive capacity would 

logically predict agreement that the coastal hazards pose a risk in 20 years, documenting that it 

explains more variance than demographic or ideological variables highlights that risk is a 

complex psychological phenomenon (Grothman & Patt, 2005). Our findings were also consistent 

with the literature, finding that political ideology influences stakeholder’s perceptions of risk in 

the future for the composite climate change variable (McCright & Dunlap, 2011; Leiserowitz, 

2005). Liberal respondents perceived greater risk in the future. However, this relationship was 

secondary to adaptive capacity; that is, perceived ability to adapt and manage the threats had 

greater predictive power than political ideology, which warrants further exploration of adaptive 

capacity in climate change risk perception studies.  

Excluding political ideology from our model enabled two indicators, Ecosystem Services 

and Community Cohesion, to predict future risk perceptions with nearly equal power in the 

second model, also explaining 20% of the variance. As participants agreed with the importance 

of ecosystem services as framed in the survey items, they also agreed that there were higher 

levels of risks to the coastal hazards. This finding is consistent with other studies that have found 

that knowledge or “literacy” about climate change and environment leads to higher perceived 

risks and concern for climate change (Stevenson et al., 2014). Jurjonas and Seekamp (2017) also 

documented that organizations such as the Coastal Federation are working to develop coastal 

restoration projects that improve storm mitigation services. This finding may suggest that their 
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outreach and restoration efforts are affecting local risk perceptions. Coinciding with socio-

ecological systems research, this finding is consistent with natural resource-dependent 

communities more closely depending on ecosystem services, which may explain why 

participants agree with their importance (Paavola & Adger, 2006; Barret, 2013; Burnham & 

Zhang, 2015). Additionally, this result may suggest that those who value ecosystem services or 

wetlands are also more aware of climate change and perceive greater risk. Further research is 

needed to better understand how perceptions of the regulating services provided by ecosystems 

are linked to climate change beliefs, awareness, concern, and risk perceptions. 

Community Cohesion significantly predicted an inverse relationship with future risk 

perceptions. Participants who perceive less community cohesion perceived greater risk in the 

future. Smith et al. (2012) found that place meanings (i.e., attachment, and sense of belonging in 

a community) and social capital (i.e., social and people resources for community function) as 

important indicators for perceived adaptive capacity. Place attachment can diminish actions or 

coping mechanisms despite high actual risk, suggesting that place attachment may cause a 

greater defense mechanism type response (De Dominicis et al., 2015). While our measures were 

not specific to place attachment, the community cohesion questions did address belongingness, 

happiness, trust, and people helping each other. Therefore, enhanced community cohesion may 

be discounting perceptions of climate change risks, which could reduce community support for 

adaptation. Further research is needed to better understand how community cohesion is linked to 

risk perceptions, as our findings, and those of Smith et al. (2012) and De Dominicis et al. (2015) 

contradict the assumption that building community cohesion will enhance climate readiness and 

the ability to confront climate change risks.   
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Moving forward, we now turn our discussion to how this study can improve risk 

communication, information sharing, and outreach efforts to build more resilient coastal 

communities. Although information sharing has been shown to increase knowledge or climate 

literacy, increased climate literacy can be polarizing as worldviews influence how people absorb 

climate change information, which can result in ineffective outreach to some audiences 

(Stevenson et al., 2014). High perceived adaptive capacity, in our global measure, predicted low 

perceived risk in the future. As such, adaptive capacity may also be linked receptiveness to 

information. McCright and Dunlap (2003) explained that high levels of inaccuracy in risk 

perceptions can sometimes be attributed to misinformation, suggesting that there may also be 

inaccuracy in perceptions of adaptive capacity. For example, if an individual lacks knowledge of 

sea level rise or climate change impacts but has adapted to flooding impacts previously, the 

individual may think that she or he is capable of adaption and continue to trust previous flood 

management strategies.  

Limitations 

Although the PCA returned 5 factors consistent with the adaptive capacity indicators 

suggested by Jurjonas & Seekamp (2017), several items had to be dropped from each scale. 

However, in scale development and exploratory research, it is common to drop items from scales 

(Fields, 2013; Brinkman et al., 2012). Additionally, the relatively low effect sizes and total 

variance explained in each model (20%), although typical and considered “good” in exploratory 

social science research (Field, 2013), leaves room for further development of adaptive capacity 

indicators for predicting risk to complement other research (Sjoberg, 2012; Gifford, 2011). In 

particular, further research is needed to better operationalize the indicators dropped within the 

models. For example, Rigidity, while initially conceptualized as regulations or institutional 
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burden by Jurjonas and Seekamp (2017) and Carpenter and Brock (2008), the items that emerged 

in the PCA focused on the local government. To better capture rigidity as a regulatory burden, a 

new scale that more specifically addresses policy as a burden may better predict adaptive 

capacity. Additionally, developing a scale that better captures perceptions of agency may predict 

adaptive capacity, particularly if responses are considering past events as opposed to future 

projections. 

It is also important to note that the sample was also more educated and wealthier than 

average within the study counties. Therefore, generalizability to less educated and lower income 

residents may be limited. Further, only 33 responses were from African Americans, highlighting 

a need for studies that target more diverse populations. Related to the response rate, researchers 

noted that during the drop-off portion of survey administration there were many instances where 

the potential participant expressed confusion about the survey, stated their health would not 

allow them to complete it, or declined after expressing survey fatigue (i.e., responses may be 

suppressed if participants have completed too many surveys; Porter, Whitcomb, & Weitzer, 

2004). It is likely that when two of the study counties (i.e., Tyrrell County and Hyde County) 

were named the most vulnerable to sea level rise in the Southeast (Hauer et al., 2016), residents 

have experienced increased attention from researchers and may truly be suffering from survey 

fatigue.  

Conclusion 

This study documents the important role of perceived adaptive capacity in explaining 

residential perceptions of climate change risk in low-lying, rural coastal regions. Specifically, the 

findings highlight that residents with lower perceived adaptive capacity perceive the greatest 

risk. It is possible that residents who do believe they are at risk from climate change impacts may 
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simply believe that they are able to handle the impacts. Yet, as this study was conducted with 

individuals residing on a peninsula that is projected to be severely inundated by 2050 and have 

half of its land area submerged by 2100, local risk perceptions may not be accurate at these 

timescales. Residents may be conflating adaptation to sea level rise as analogous to their ability 

to adapt to the flooding impacts they have experienced in the past. This misguided view may 

lead to a lack of preparedness and greater vulnerability, setting a difficult stage for outreach with 

an unreceptive audience that believes they have the adaptive capacity to respond to the threat of 

sea level rise and other climate change impacts. Considering political ideology (i.e., 

conservativism) also predicted lower perceived risk, stakeholders who think they can adapt may 

be ideologically motivated. Further research identifying the populations with the lowest 

perceived adaptive capacity is needed to explore their barriers to adaptation. Meanwhile, 

outreach in rural coastal communities will have to consider that individuals residing in highly 

vulnerable areas may believe that risks are minimal or may think they can manage on their own, 

thereby exhibiting an unwillingness to participate in climate adaptation planning efforts. 

 

 

 

 

 

 

 

 

 



   

94 
 

REFERENCES 

Adger, W. N. (2006). Vulnerability. Global Environmental Change 16(3):268–281. 

Adger, W. N., Dessai, S., Goulden, M., Hulme, M., Lorenzoni, I., Nelson, D. R., & Wreford, A. 

(2009). Are there social limits to adaptation to climate change? Climatic Change, 93(3–4), 

335–354. http://doi.org/10.1007/s10584-008-9520-z 

Amundsen, H. (2015). Place attachment as a driver of adaptation in coastal communities in 

Northern Norway. Local Environment, 20(3), 257–276. 

https://doi.org/10.1080/13549839.2013.838751 

Ardón, M., Morse, J. L., Colman, B. P., & Bernhardt, E. S. (2013), Drought‐induced saltwater 

incursion leads to increased wetland nitrogen export. Global Change Biology. 19(10), 2976-

2985. 

Barbier, E. B., Hacker, S. D., Kennedy, C., Koch, E. W., Stier, A. C., & Silliman, B. R. (2011). 

The value of estuarine and coastal ecosystem services. Ecological Monographs, 81(2), 169–

193. http://dx.doi.org/10.1890/10-1510.1 

Barrett, S. (2013). Local level climate justice? Adaptation finance and vulnerability reduction. 

Global Environmental Change, 23(6), 1819–1829. 

http://doi.org/10.1016/j.gloenvcha.2013.07.015 

Bostick, T. P., Holzer, T. H., & Sarkani, S. (2016). Enabling Stakeholder Involvement in Coastal 

Disaster Resilience Planning. Risk Analysis (5). 



   

95 
 

Bulla, B. R., Craig, E.A., & Steelman, T. A. (2017), Climate change and adaptive decision 

making: Responses from North Carolina coastal officials. Ocean & Coastal Management, 

135, 25-33. 

Burnham, M., Ma, Z., & Zhang, B. (2016). Making sense of climate change: hybrid 

epistemologies, socio‐natural assemblages and smallholder knowledge. Area, 48(1), 18-26. 

Brinkman, E., Seekamp, E., Davenport, M.A., & Brehm, J.M. (2012). Community capacity for 

watershed conservation: A quantitative assessment of indicators and core dimensions. 

Environmental Management, 50(4):736–749. 

Brown, K., & Westaway, E. (2011). agency, capacity, and resilience to environmental change: 

Lessons from human development, well-being, and disasters. Annual Review of 

Environment and Resources, 36(1), 321–342. https://doi.org/10.1146/annurev-environ-

052610-092905 

Carpenter, S. R., & W. A. Brock. (2008). Adaptive capacity and traps. Ecology and Society 

13(2). 

Champalle, C., Ford, J. D., & Sherman, M. (2015). Prioritizing climate change adaptations in 

Canadian Arctic communities. Sustainability, 7(7), 9268-9292. 

Clarke, B., Stocker, L., Coffey, B., Leith, P., Harvey, N., Baldwin, C., & Cannard, T. (2013). 

Enhancing the knowledge–governance interface: Coasts, climate and collaboration. Ocean 

& Coastal Management, 86, 88–99. https://doi.org/10.1016/j.ocecoaman.2013.02.009 



   

96 
 

Corner, A., Markowitz, E., & Pidgeon, N. (2014). Public engagement with climate change: The 

role of human values. Wiley Interdisciplinary Reviews: Climate Change, 5(3), 411–422. 

http://doi.org/10.1002/wcc.269 

Costello, A. B., & Osborne, J. W. (2005). Best practices in exploratory factor analysis: Four 

recommendations for getting the most from your analysis. Practical assessment, research & 

evaluation, 10(7), 1-9. 

Cote, M., & Nightingale, A. J. (2012). Resilience thinking meets social theory: situating social 

change in socio-ecological systems (SES) research. Progress in Human Geography, 36(4), 

475-489. 

Covi, M. P., & Kain, D.J. (2016). sea-level rise risk communication: Public understanding, risk 

perception, and attitudes about information. Environmental Communication 10(5):612–633. 

Cutter, S. L., Boruff, B.J., & Shirley, W.L. (2003). Social vulnerability to environmental hazards. 

Social Science Quarterly 84(2):242–261. 

Davies, M., Guenther, B., Leavy, J., Mitchell, T., & Tanner, T. (2009). Climate change 

adaptation, disaster risk reduction, and social protection: complementary roles in agriculture 

and rural growth? IDS Working Papers, 2009(320), 1–37. http://doi.org/10.1111/j.2040-

0209.2009.00320_2.x 

Deason, G., Seekamp, E., & Barbieri, C. (2014). Perceived impacts of climate change, coastal 

development and policy on oyster harvesting in the Southeastern United States. Marine 

Policy 50(PA):142–150. 



   

97 
 

De Dominicis, S., Fornara, F., Ganucci Cancellieri, U., Twigger-Ross, C., & Bonaiuto, M. 

(2015). We are at risk, and so what? Place attachment, environmental risk perceptions and 

preventive coping behaviours. Journal of Environmental Psychology, 43, 66–78. 

http://doi.org/10.1016/j.jenvp.2015.05.010 

Donatuto, J., Grossman, E. E., Konovsky, J., Grossman, S., & Campbell, L. W. (2014). 

Indigenous community health and climate change: Integrating biophysical and social 

science indicators. Coastal Management, 42(4), 355–373. 

https://doi.org/10.1080/08920753.2014.923140 

Donner, W., & Rodríguez, H. (2008). Population composition, migration and inequality: The 

influence of demographic changes on disaster risk and vulnerability. Social Forces, 

87(December), 1089–1114. http://doi.org/10.1353/sof.0.0141 

Dow, K., B. K. Haywood, N. P. Kettle, & K. Lackstrom. (2013). The role of ad hoc networks in 

supporting climate change adaptation: A case study from the Southeastern United States. 

Regional Environmental Change 13(6):1235–1244. 

Dillman, D. A., Smyth, J. D., & Christian, L. M. (2014). Internet, phone, mail, and mixed-mode 

surveys: the tailored design method. John Wiley & Sons. 

Emery, M., & Flora, C. (2006). Spiraling-up: mapping community transformation with 

community capitals framework. Community Development, 37(1), 19–35. 

https://doi.org/10.1080/15575330609490152 



   

98 
 

Ferrol-Schulte, D., Wolff, M., Ferse, S., & Glaser, M. (2013). Sustainable livelihoods approach 

in tropical coastal and marine social–ecological systems: A review. Marine Policy, 42, 253–

258. https://doi.org/10.1016/j.marpol.2013.03.007 

Field, A. (2013). Discovering statistics using IBM SPSS statistics. Sage. 

Folke, C. (2006). Resilience: The emergence of a perspective for social-ecological systems 

analyses. Global Environmental Change 16(3):253–267. 

Forster, J., Lake, I. R., Watkinson, A. R., & Gill, J. A. (2014). Marine dependent livelihoods and 

resilience to environmental change: A case study of Anguilla. Marine Policy, 45, 204–212. 

https://doi.org/10.1016/j.marpol.2013.10.017 

Forsyth, T. (2013). Community‐based adaptation: a review of past and future challenges. Wiley 

Interdisciplinary Reviews: Climate Change, 4(5), 439-446. 

Frazier, T. G., Wood, N., Yarnal, B., & Bauer, D. H. (2010). Influence of potential sea level rise 

on societal vulnerability to hurricane storm-surge hazards, Sarasota County, Florida. 

Applied Geography, 30(4), 490–505. http://doi.org/10.1016/j.apgeog.2010.05.005 

Gallopín, G. C. (2006). Linkages between vulnerability, resilience, and adaptive capacity. Global 

Environmental Change 16(3):293–303. 

Gifford, R. (2011). The dragons of inaction: psychological barriers that limit climate change 

mitigation and adaptation. American Psychologist, 66(4), 290–302. 

http://doi.org/10.1037/a0023566 



   

99 
 

Glaas, E., Jonsson, A., Hjerpe, M., & Andersson-Sköld, Y. (2010). Managing climate change 

vulnerabilities: formal institutions and knowledge use as determinants of adaptive capacity 

at the local level in Sweden. Local Environment, 15(6), 525–539. 

https://doi.org/10.1080/13549839.2010.487525 

Grothmann, T., & Patt, A. (2005). Adaptive capacity and human cognition: the process of 

individual adaptation to climate change. Global Environmental Change, 15(3), 199-213. 

Gunderson, L. H., & Holling, C. S. (2002). Panarchy: understanding transformations in systems 

of humans and nature. Washington, Island Press. 

Hauer, M. E., Evans, J.M., & Mishra, D.R. (2016), Millions projected to be at risk from sea-level 

rise in the continental United States. Nature Climate Change, 6, 691-695, doi: 

10.1038/nclimate2961. 

Haywood, B. K., Brennan, A., Dow, K., Kettle, N. P., & Lackstrom, K. (2014). Negotiating a 

mainstreaming spectrum: climate change response and communication in the Carolinas. 

Journal of Environmental Policy and Planning, 16(1), 75–94. 

http://doi.org/10.1080/1523908X.2013.817948 

Herbert, E. R., Boon, P., Burgin, A. J., Neubauer, S. C., Franklin, R. B., Ardon, M., & Langley, 

J. A. (2015). A global perspective on wetland salinization: Ecological consequences of a 

growing threat to freshwater wetlands. Ecosphere, 6(10), 1–43. 

http://doi.org/10.1890/ES14-00534.1 



   

100 
 

Ho Oh, E., Deshmukh, A., & Hastak, M. (2010). Disaster impact analysis based on inter‐

relationship of critical infrastructure and associated industries: A winter flood disaster 

event. International Journal of Disaster Resilience in the Built Environment, 1(1), 25–49. 

https://doi.org/10.1108/17595901011026463 

Jolliffe, I. T. (1986). Principal component analysis and factor analysis. Principal Component 

Analysis (pp. 115-128). Springer, New York, NY. 

Jurjonas, M., & Seekamp, E. (2017). Rural coastal community resilience: Assessing a framework 

in eastern North Carolina. Ocean & Coastal Management. 

https://doi.org/10.1016/j.ocecoaman.2017.10.010 

Kapucu, N., Hawkins, C.V., & Rivera, F.I. (2014). Disaster preparedness and resilience for rural 

communities. Risk, Hazards & Crisis in Public Policy 4(4):215–233. 

Kettle, N. P., & Dow, K. (2014). Cross-level differences and similarities in coastal climate 

change adaptation planning. Environmental Science and Policy 44:279–290. 

Kettle, N. P., Dow, K., Tuler, S., Webler, T., Whitehead, J., & Miller, K.M. (2014). Integrating 

scientific and local knowledge to inform risk-based management approaches for climate 

adaptation. Climate Risk Management 4:17–31. 

Kettle, N. P., & Dow, K. (2016). The role of perceived risk, uncertainty, and trust on coastal 

climate change adaptation planning. Environment and Behavior, 48(4), 579-606. 

Kopp, R. E., Horton, B.P., Kemp, A.C., & Tebaldi, C. (2015), Past and future sea-level rise 

along the coast of North Carolina, USA, Climatic Change, 132(4), 693-707. 



   

101 
 

Lackstrom, K., Kettle, N.P., Haywood, B., & Dow, K. (2014). Climate-Sensitive decisions and 

Time Frames: A Cross-Sectoral Analysis of Information Pathways in the Carolinas. 

Weather, Climate, and Society 6(2):238–252. 

Lane, D., Mercer Clarke, C., Forbes, D.L., & Watson, P. (2013). The gathering storm: managing 

adaptation to environmental change in coastal communities and small islands. Sustainability 

Science 8(3):469–489. 

Leatherman, S. P. (2017). Coastal erosion and the united states national flood insurance program. 

Ocean & Coastal Management, https://doi.org/10.1016/j.ocecoaman.2017.04.004 

Lee, T. M., Markowitz, E. M., Howe, P. D., Ko, C. Y., & Leiserowitz, A. A. (2015). Predictors 

of public climate change awareness and risk perception around the world. Nature Climate 

Change, 5(11), 1014–1020. http://doi.org/10.1038/nclimate2728 

Leiserowitz, A. A. (2005). American risk perceptions: Is climate change dangerous?. Risk 

analysis, 25(6), 1433-1442. 

Leiserowitz, A. (2006). Climate change risk perception and policy preferences : The role of 

affect, imagery, and values. Climatic Change 45–72. http://doi.org/10.1007/s10584-006-

9059-9 

Macintosh, A. (2013). Coastal climate hazards and urban planning: how planning responses can 

lead to maladaptation. Mitigation and Adaptation Strategies for Global Change, 18(7), 

1035–1055. https://doi.org/10.1007/s11027-012-9406-2 



   

102 
 

Maru, Y. T., Stafford Smith, M., Sparrow, A., Pinho, P. F., & Dube, O. P. (2014). A linked 

vulnerability and resilience framework for adaptation pathways in remote disadvantaged 

communities. Global Environmental Change, 28, 337–350. 

https://doi.org/10.1016/j.gloenvcha.2013.12.007 

Manda, A. K., Giuliano, A.S., & Allen, T.R. (2014). Influence of artificial channels on the 

source and extent of saline water intrusion in the wind tide dominated wetlands of the 

southern Albemarle estuarine system (USA). Environmental Earth Sciences 71(10):4409–

4419. 

McCright, A. M., & Dunlap, R. E. (2010). Anti-reflexivity: The American conservative 

movement’s success in undermining climate science and policy. Theory, Culture and 

Society, 27(2), 100–133. http://doi.org/10.1177/0263276409356001 

Miller, F., Osbahr, H., Boyd, E., Thomalla, F., Bharwani, S., Ziervogel, G., & Nelson, D. (2010). 

Resilience and vulnerability: Complementary or conflicting concepts? Ecology and Society, 

15(3). http://doi.org/11 

Moorhead, K. K., & Brinson, M.M. (1995), Response of wetlands to rising sea level in the lower 

coastal plain of North Carolina. Ecological Applications, 261-271. 

Moreno, A., & Becken, S. (2009). A climate change vulnerability assessment methodology for 

coastal tourism. Journal of Sustainable Tourism, 17(4), 473–488. 

https://doi.org/10.1080/09669580802651681 



   

103 
 

Mountjoy, N. J., Seekamp, E., Davenport, M. A., & Whiles, M. R. (2014). Identifying capacity 

indicators for community-based natural resource management initiatives: focus group 

results from conservation practitioners across Illinois. Journal of Environmental Planning 

and Management, 57(3), 329–348. https://doi.org/10.1080/09640568.2012.743880 

Mumpower, J. L., Liu, X., & Vedlitz, A. (2015). Predictors of the perceived risk of climate 

change and preferred resource levels for climate change management programs. Journal of 

Risk Research, 1–27. http://doi.org/10.1080/13669877.2015.1043567 

North Carolina Interagency Leadership Team (NCILT) (2012). Climate ready North Carolina: 

Building a resilient future. Retrieved from: 

http://climateadaptationnc.nemac.org/Climate_Ready_North_Carolina_Building_a_Resilien

t_Future.pdf 

Neal, W. J., Pilkey, O.H., Cooper ,J.A.G., & Longo, N.L. (2017). Why coastal regulations fail. 

Ocean and Coastal Management:1–14. 

Nelson, D. R., Adger, W. N., & Brown, K. (2007). Adaptation to environmental change: 

contributions of a resilience framework. Annual Review of Environment and Resources, 

32(1), 395–419. https://doi.org/10.1146/annurev.energy.32.051807.090348 

Nicholls, R. J., & Cazenave, A. (2010), Sea-level rise and its impact on coastal zones. Science, 

328(5985), 1517-1520. 

Ostrom, E. (2009). A general framework for analyzing sustainability of Social-Ecological 

Systems. Science 325(July):419–422. 



   

104 
 

Paavola, J., & Adger, W.N. (2006). Fair adaptation to climate change. Ecological Economics 

56(4):594–609. 

Pfefferbaum, R. L., Pfefferbaum, B., Nitiéma, P., Houston, J. B., & Van Horn, R. L. (2015). 

Assessing community resilience: An application of the expanded CART survey instrument 

with affiliated volunteer responders. American Behavioral Scientist, 59(2), 181-199. 

Pielke Jr., R.A., Gratz, J., Landsea, C., Collins, D., Saunders, M., & Musulin, R. (2008) 

Normalized hurricane damage in the United States: 1900-2005. Natural Hazards Review, 

9:29-42. http://dx.doi.org/10.1061/(ASCE)1527-6988(2008)9:1(29) 

Porter, S., Whitcomb, M., & Weitzer, W. (2004). Multiple surveys of students and survey 

fatigue. New Directions for Institutional Research, 2004(121), 63–73. 

http://doi.org/10.1002/ir.101 

Poulter, B., Feldman, R. L., Brinson, M. M., Horton, B. P., Orbach, M. K., Pearsall, S. H., & 

Whitehead, J. C. (2009). Sea-level rise research and dialogue in North Carolina: Creating 

windows for policy change. Ocean & Coastal Management, 52(3-4), 147-153. 

Saleem Khan, A., Ramachandran, A., Usha, N., Punitha, S., & Selvam, V. (2012). Predicted 

impact of the sea-level rise at Vellar–Coleroon estuarine region of Tamil Nadu coast in 

India: Mainstreaming adaptation as a coastal zone management option. Ocean & Coastal 

Management, 69, 327–339. https://doi.org/10.1016/j.ocecoaman.2012.08.005 

Sjöberg, L. (2012). Risk Perception and Societal Response. In S. Roeser, R. Hillerbrand, P. 

Sandin, & M. Peterson (Eds.), handbook of risk theory: Epistemology, decision theory, 



   

105 
 

ethics, and social implications of risk (pp. 661–675). Dordrecht: Springer Netherlands. 

https://doi.org/10.1007/978-94-007-1433-5_25 

Slovic, P. (1993). Perceived risk, trust, and democracy. Risk Analysis, 13(6), 675–682. 

http://doi.org/10.1111/j.1539-6924.1993.tb01329.x 

Spanger-Siegfried, E., Dahl, K., Caldas, A., Udvardy, S., Cleetus, R., Worth, P., & Hernandez 

Hammer, N. (2017). When rising seas hit home: Hard choices ahead for hundreds of us 

coastal communities. Union of Concerned Scientists. 

Smith, J. W., Anderson, D. H., & Moore, R. L. (2012). Social capital, place meanings, and 

perceived resilience to climate change. Rural Sociology, 77(3), 380–407. 

http://doi.org/10.1111/j.1549-0831.2012.00082.x 

Steele, J., Bourke, L., Luloff, A. E., Liao, P. S., Theodori, G. L., & Krannich, R. S. (2001). The 

drop-off/pick-up method for household survey research. Community Development, 32(2), 

238-250. 

Stevenson, K. T., Peterson, M. N., Bondell, H. D., Moore, S. E., & Carrier, S. J. (2014). 

Overcoming skepticism with education: interacting influences of worldview and climate 

change knowledge on perceived climate change risk among adolescents. Climatic Change, 

126(3–4), 293–304. http://doi.org/10.1007/s10584-014-1228-7 

Tanner, T., Bahadur, A., & Moench, M. (2017). Challenges for resilience policy and practice. 

Working Paper 519. London: Overseas Development Institute (https://www. odi. 

org/sites/odi. org. uk/files/resource-documents/11733. pdf). 



   

106 
 

Trentelman, C. K., Irwin, J., Petersen, K. A., Ruiz, N., & Szalay, C. S. (2016). The case for 

personal interaction: drop-off/pick-up methodology for survey research. Journal of Rural 

Social Sciences, 31(3), 68–104. 

Turner, B. L. (2010). Vulnerability and resilience: Coalescing or paralleling approaches for 

sustainability science? Global Environmental Change, 20(4), 570–576. 

http://doi.org/10.1016/j.gloenvcha.2010.07.003 

United State Census Bureau. (2010). American Fact Finder. Available at: 

http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml [Accessed 14 Dec. 2017]. 

van der Linden, S. (2015). The social-psychological determinants of climate change risk 

perceptions: Towards a comprehensive model. Journal of Environmental Psychology, 

41(March 2015), 112–124. http://doi.org/10.1016/j.jenvp.2014.11.012 

Vaske, J. J. (2008). Survey research and analysis: Applications in parks, recreation and human 

dimensions. Venture Publishing. 

Visschers, V. H. M. (2018). Public perception of uncertainties within climate change science. 

Risk Analysis, 38(1), 43–55. http://doi.org/10.1111/risa.12818 

Wall, E., & Marzall, K. (2006). Adaptive capacity for climate change in Canadian rural 

communities. Local Environment, 11(4), 373–397. 

Whitehead, Jessica; White, H. (2017). Adaptation planning in the town of Nags Head: 

Vulnerability, consequences, adaptation, planning scenarios report. 



   

107 
 

Wilkins, J. (2011). Is sea level rise foreseeable? Does it matter? Journal of Land Use and 

Environmental Law, 26(2), 437–502. Retrieved from 

http://www.jstor.org/stable/42842971%5Cnhttp://www.law.fsu.edu/journals/landuse/vol26_

2/wilkins.pdf 

Wood, A. L., Butler, J. R. A., Sheaves, M., & Wani, J. (2013). Sport fisheries: Opportunities and 

challenges for diversifying coastal livelihoods in the Pacific. Marine Policy, 42, 305–314. 

https://doi.org/10.1016/j.marpol.2013.03.005 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

108 
 

CHAPTER 4: Capturing Climate (in)Justice with an Adaptive Capacity Assessment: A 

Multiple Case Study in Rural North Carolina 

Introduction 

The increasing global threat from climate change and the associated coastal hazards of 

sea level rise and flooding events create a need to build resilient coastal communities (Neal et al., 

2017; Hauer et al., 2016; Lane et al., 2013). In the U.S., efforts that help communities plan for 

coastal hazards have concentrated on adaptation in urban areas and beach tourism destinations 

(Tanner et al., 2017; Schwarz et al., 2011). However, rural coastal regions—particularly the 

minority communities located within them—have received less attention from resilience 

research; yet, these regions and communities have less adaptive capacity, reduced agency due to 

high social vulnerability, and limited resources that constrain their ability to implement strategies 

without government assistance (Hardy & Hauer, 2018; Harrison, 2017; Jurjonas & Seeakmp, 

2017). These challenges have led to calls for greater focus on equity in assessing resilience 

(Tanner et al., 2017; Schlosberg, 2012; Morss et al., 2011). Moreover, there is a growing need 

for vulnerability and resilience metrics that extend beyond economic indices and cost-benefit 

analyses within resilience research, such as perception and value-driven studies that are integral 

to community-level adaptation (Tanner et al., 2017; Barrett, 2013).  

Vulnerability and resilience studies are common in the fields of sociology and ecology 

and within disaster preparedness and recovery contexts (Vogel et al., 2007; Turner, 2010). New 

frameworks for assessing vulnerability and/or resilience frequently emerge (Tanner et al., 2017; 

Miller et al., 2010; Adger, 2006), and within the social sciences, resilience researchers typically 

conceptualize the construct as the ability of a community of people to anticipate, absorb, and 

recover from hazardous events in a timely and efficient manner (Aslam Saja et al., 2018; Cutter 
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et al., 2003). Coupled with ecological considerations, resilience is a state that resists collapse and 

enables rapid recovery (Gunderson & Holling, 2002). Conversely, vulnerable is a state in which 

the likelihood of experiencing harm from a hazardous event is high and recovery time is longer 

(Bostick et al., 2016). As such, researchers conceptualize vulnerability as the inability of a 

community of people to withstand adverse impacts from hazardous events (Hardy & Hauer, 

2018; Cutter et al., 2003). Synthesizing the two constructs, researchers have started to 

conceptualize resilience and vulnerability as opposing forces that directly influences adaptive 

capacity (Jurjonas & Seekamp, 2017; Carpenter & Brock, 2008; Folke, 2006; Gunderson & 

Holling, 2002), which is defined as the ability to exploit opportunities and develop new strategies 

(Turner et al., 2003; Gallopin, 2006). In other words, greater adaptive capacity indicates 

resilience while limited adaptive capacity would indicate vulnerability.  

Human rights thinkers have outlined a capabilities approach to define the idea of justice 

(i.e., ensuring that all people are capable of having an active role in improving their quality of 

life; Nussbaum 1997). Climate justice, having emerged from environmental justice studies, 

considers three forms of equity whose violation would constitute injustice that limits the 

capabilities of an individual or group to maintain a high quality of life (Agyeman et al., 2016). 

Distributive justice, the original framing of environmental justice, considers the equitable 

distribution of goods (e.g., social services, parks, and greenways) and “bads” (e.g., dumping 

sites, toxicity, and flooding impacts) in society (Agyeman et al., 2016, Schlosberg, 2009). 

Procedural justice, or participation, considers the fairness of institutions, their processes, and the 

inclusion of diverse voices (Barret, 2013; O’Brien, Hayword, & Berkes, 2009; Paavola & Adger, 

2006). Finally, recognition as justice addresses how a community’s reputation or disparaging 

views held by a majority in power affect marginalized populations, their challenges, and the 
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outcomes of their claims for equity (Schlosberg, 2009). We operationalize adaptive capacity as a 

manifestation of the capabilities approach and the corresponding goals of justice to provide 

equity in control over one’s future and the ability to manage one’s political and ecological 

environment to ensure a high quality of life (Schlosberg, Collins, & Niemeyer, 2017; Nussbaum, 

1997). 

In this study, we integrate a climate justice lens to study adaptive capacity perceptions of 

predominately African American communities in a rural, low-lying coastal region highly 

vulnerable to flooding. We apply Jurjonas and Seekamp’s (2017) Rural Coastal Community 

Resilience framework to engage these communities and capture perceptions of adaptive capacity, 

planning needs, and barriers to inclusiveness in local governance. Our analysis and discussions 

focus on the cultural context of the southeastern United States (US), as well as the institutional 

context and the current policy for coastal management in North Carolina, to reveal perceived 

instances of climate injustice encountered. Additionally, we address how climate science 

information affects minority communities and the effectiveness of outreach at changing local 

perceptions and provide suggestions for creating more inclusive climate change outreach in 

diverse coastal communities.  

The Need for a Climate Justice Lens in the Southeast 

Climate justice research considers the distribution of climate change impacts relative to 

the nations, industries, communities, or individuals that are responsible for the greenhouse gas 

emissions (Schlosberg et al., 2014; Hayward, 2006; Paavola & Adger, 2006). Additionally, 

researchers have documented inequities in flooding impacts and interaction with the government 

for disaster recovery (Marino, 2018; Leatherman, 2017; Allen, 2007). For example, climate 

injustices include how future generations will experience the majority of climate change impacts 
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while bearing little responsibility (Holifield, Porter, & Walker, 2010), how race and 

socioeconomic status significantly predict impact and recovery time from coastal hazards 

(Morse, 2008), and how institutions have disproportionately favored strong industries and 

property owners in disaster recovery (Paavola & Adger, 2006). Moreover, higher rates of social 

vulnerabilities in rural regions, planning that disproportionately places environmental “bads” 

near communities of color, and challenges of including all races in government processes 

highlight a need for research that focuses on adaptive capacity and resilience building (Walker & 

Burningham, 2011; Brulle & Pellow, 2006).  

The disparities in carbon emissions highlight a specific case of climate justice 

(Schlosberg, 2009; Hayward, 2006). For example, many developing nations with low historical 

emissions are experiencing changing precipitation, droughts, wildfires, temperature variations, 

and inundations from sea level rise because of climate change (Barrett, 2013; Posner & 

Weisbach, 2008). Developed nations, who are responsible for most of the accumulated 

emissions, currently enjoy the high standard of living that is the result of their development 

trajectory (Schlosberg, 2012; Hayward, 2006). Undeveloped nations, whose development path 

still lies before them, experience the majority of climate change impacts while not enjoying the 

improved standard of living (Roberts & Parks, 2009). Rural regions in developed nations can be 

analogous to this framing of justice, as rural poor have also contributed very little to global 

emissions. Emissions are highly correlated with income and, within rural counties that have high 

poverty rates, contributions are minimal (Hayword, 2006). Therefore, the vulnerability of rural 

coastal regions contrasts their contribution to climate change, raising questions of justice about 

their need to adapt (Schlosberg, 2013).  
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Highly flood-prone communities with histories of marginalization can also have limited 

adaptive capacity to address environmental problems (Preston et al., 2011). Development in the 

southeastern US has followed a pattern in which low socioeconomic status and African 

American communities occupy some of the lowest-lying and highly flood-prone lands that are 

often the most vulnerable to inundation from sea level rise (Hardy, Milligan, & Heynen, 2014). 

Dating back to the Reconstruction Era, African Americans moving off plantations sought both 

affordable and unoccupied land, which in the southeastern coastal zones tended to be the lowest 

lying areas (Morse, 2008). As this pattern of development continued over the next century, these 

low-lying communities have also been documented as subject to social vulnerabilities that limit 

disaster preparedness (e.g., lack of information, knowledge, and technology; Cutter et al., 2003). 

As such, these communities also tend to lack the resources necessary for climate change 

adaptation and must rely on government institutions for disaster recovery (Schlosberg, 2013).  

The Institutional Context 

The Federal Emergency Management Agency (FEMA) leads disaster response in the US 

(Spanger-Siegfried et al., 2017). As the federal debt increases (and approaches nearly $23 billion 

dollars), FEMA will likely face budget cuts and reduced ability to provide recovery aid (Neal et 

al., 2017). Local interpretations of coastal policy have allowed for practices contrary to policy 

and influence from coastal realtors has led FEMA’s National Flood Insurance Program (NFIP) to 

spend more on settlements than budgeted. As a result, FEMA has received multiple bailouts at 

the expense of the taxpayer, which ultimately leads to the financing of expensive beachfront 

property in highly vulnerable coastal zones (Leatherman, 2017; Neal et al., 2017). In other 

words, the NFIP has likely encouraged high-risk development (Wilkins, 2011). Further 
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complicating the issue, coastal zone planning under FEMA does not consider erosion and longer-

term variables like sea level rise (Leatherman, 2017; Neal et al., 2017).  

Although the federal government plays a crucial role in climate change planning to build 

resilience, there is concern that neoliberal influence has led to a growing focus on localism, 

adaptive capacity, and agency, which may place recovery burdens on local communities and 

people, especially in marginalized areas (Harrison, 2017; Tanner et al., 2017; Kettle & Dow, 

2014). For example, federal spending by FEMA has raised questions of justice as insurance 

settlements and recovery distributions have favored higher value properties and industries 

(Leatherman, 2017; Neal et al., 2017; Morse, 2008). Evidence from Hurricane Katrina recovery 

efforts, as it unfolded on the Louisiana coast and particularly in New Orleans, highlights these 

disparities (Bullard & Wright, 2009; Allen, 2007). Renters and predominately African American 

communities occupying some of the lowest-lying land in the region saw a disproportionate 

impact from the flooding and received less attention from recovery efforts (Morse, 2008). In 

many instances, these communities still have not recovered (Schlosberg, 2013; Paxson et al., 

2012). As FEMA faces budget cuts and reduced capacity as an agency, coastal zone planners 

will face harder choices with fewer resources (Neal et al., 2017) and it is likely that historically 

marginalized communities, particularly in rural areas, may be further disregarded (Marino, 

2018).  

In North Carolina, coastal zone management suffered a significant setback, which may 

now close a policy window (Poulter et al., 2009). In 2006, the state of North Carolina contracted 

a report to address sea level rise (NCILT, 2012). The finished report included a projection very 

similar to the three feet by 2100 predicted by the Intergovernmental Panel on Climate Change 

(IPCC) (Church et al., 2013). However, the report was not accepted by state leaders and the 
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projection had to be reassessed (Haywood et al., 2014; Dow et al., 2013), with the revised report 

using a shorter timeframe and only projecting 8 to 10-inches by 2050. Many have claimed that 

this concession largely serves special interests within the “Outer Banks” tourism destination, 

particularly the real estate industry, who claimed that the original 2100 projection would have a 

detrimental effect on their businesses and development opportunities (Leatherman et al., 2017; 

Craig, 2015; Wilkins, 2011). Planning for a reduced projection raises concerns about climate 

readiness and coastal zone management in rural coastal regions that do not have strong industries 

or high capacity to adapt.  

As sea level rise and coastal erosion intensify, governments will realize increasing 

pressure to improve coastal zone management. For example, Highway 12, the main 

transportation corridor on the Outer Banks, is the most expensive to maintain within North 

Carolina (Riggs et al., 2008). Moreover, coastal armoring is a contentious issue with a long 

history of legal battles and unforeseen impacts in North Carolina. Hardened structures like 

terminal groins and seawalls have proven to shift erosion patterns and the subsequent financial 

adaptation burdens elsewhere. This has also lead to “loophole” solutions as some communities 

now indefinitely use temporary structures like sandbags (Neal et al., 2017). While some 

communities and local non-government organizations (e.g., the Coastal Federation) are exploring 

nature-based solutions like oyster re-seeding projects to preserve ecosystem services (Deason, 

Seekamp, & Barbieri, 2014), there are regions that will have to consider more extreme solutions, 

as flood management will be increasingly expensive and eventually an unrealistic tax burden 

under rapidly rising seas (Leatherman, 2017; Riggs et al., 2008).  

As recovery costs and exposure mount, new climate adaptation strategies being 

considered in the southeastern US include buy-outs and the relocation of entire communities 
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(Spanger-Seigried et al., 2017). Compensation for properties will be a financially burdensome 

solution, but in many cases, it may also prove more effective than a continued effort to maintain 

chronically flooding properties (Marino, 2018). Further, as governments will likely have to 

impose increased regulation in coastal zones, properties may be subject to “takings proceedings” 

because building codes and zoning designed to prevent flooding will likely affect the value of 

private properties (Kettle et al., 2014; Wilkins, 2011). However, lawmakers will also have to ask 

at what point they will be subject to cases of negligence when government stances of minimizing 

risk projections prevail (such as in the case of North Carolina) while the scientific evidence and 

impact to the taxpayers continue to mount (Craig, 2015). Regardless, outreach that enhances 

climate literacy and conveys climate change risks can mitigate many of these expected liabilities 

while building adaptive capacity (Covi & Kain, 2016; Lackstrom et al., 2014).  

Methods 

Study Site 

In eastern North Carolina, Tyrrell County and Washington County are located on the 

northern side of the Albemarle Pamlico Peninsula, a peninsula surrounded by the second largest 

estuarine system in the US and with approximately one-half of its land area at less than one 

meter above sea level (Poulter et al., 2009). Tyrrell County has a population of 4,407, with over 

one-third of the population identifying with a racial or ethnic minority group (38% black or 

African American and 5% Hispanic or Latinos) (US Census Bureau, 2010). Additionally, the 

median household income in Tyrrell County is $32,165 (compared to $55,322 nationally) and 

25% of residents live below the poverty level. Washington County has a population of 13,224, 

with over one-half of the population identifying as either black or African American (50%) or 

Hispanic or Latino (3%). In Washington County, the median household income is $33,286 and 
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24% of residents are living below the poverty level. The aging population (24% and 28% of the 

population is over 60 years of age in Tyrell County and Washington County, respectively; US 

Census Bureau, 2010) is characteristic of communities that have historically been dependent on 

agriculture, timber, and commercial fishing (Skinner & Winterton, 2017).  

Kopp et al. (2015) predict that North Carolina is very likely to experience between 54 and 

154 cm of sea level rise by 2100. Hurricanes have caused billions of dollars of damages within 

the state (e.g., Matthew in 2016, Irene in 2011, and Floyd in 1999; NOAA, 2017; NCILT, 2012). 

Further, flood measurement scales are increasingly antiquated as some coastal areas expect 30 

separate 100-year flood events between 2050 and 2100 (Kopp et al., 2015). The Outer Banks 

region contrasts the Albemarle Pamlico Peninsula in terms of coastal management issues and 

disaster recovery. As the Outer Banks boasts the largest tourism economy in North Carolina 

(Poulter et al., 2009), each year the state spends millions of dollars on nourishment projects to 

maintain the beaches on the Outer Banks for tourism and high-value properties (Leatherman, 

2017; Riggs et al., 2008). Although nourishment projects are partially funded by tourism-derived 

occupancy taxes, the State of North Carolina and the federal government continue to contribute 

substantially to hazard recovery of the Outer Banks despite the increasing tax burden on the 

public and the inequities found within rural areas.  

Study Design 

Designed as a multiple case study, we incorporate methodological and data triangulation 

(Yin, 2013). We used the Rural Coastal Community Resilience framework (Jurjonas & 

Seekamp, 2017) to explore perceptions of adaptive capacity themes related to flooding and sea 

level rise generated during semi-structured interviews and focus groups. To aid in the data 

collection process, we hired a local African American field technician who resides in Tyrrell 
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County. The field technician assisted with gaining access to the targeted communities and 

building trust with semi-structured interview and focus group participants. In many cases, the 

technician knew participants on a personal basis or through familial connections. We conducted 

30 semi-structured interviews that targeted minority residents (African American n=26 and 

Latino n=6) and local government officials (Non-Hispanic white n=2 and African American 

n=1). In some cases, there were multiple participants present for an interview (e.g., couples 

together at home or co-workers in shared offices). We recruited initial interview participants in 

person and over the phone, and then expanded our sample using chain-referral sampling. There 

were 14 males and 21 females interviewed whose ages ranged from 22 to 82. 

We also conducted three focus groups: two in Tyrrell County and one in Washington 

County. The focus groups took place between August and September 2017 in the town of 

Creswell (N=15), the unincorporated township of Alligator (N=38), and with the “Railroad” 

neighborhood in the town of Columbia (N=5). The field technician and a researcher recruited 

participants identified as key community contacts during the semi-structured interviews. We 

informed potential participants the night the meeting would take place, the time, and that there 

would be snacks and refreshments. Scheduled to be 2 hours in length, the focus groups began at 

6:00 pm to enhance participation by employed individuals. Participants completed a pre- and 

post-survey designed to assess perceptions of climate change risks and to capture any changes to 

those perceptions. Perceptions were measured on a 5-point Likert-type scales from strongly 

disagree (-2) to Strongly Agree (2) with (0) being “neutral,” and a separate “uncertain” response 

option.  

The focus group began with a presentation from a North Carolina Sea Grant extension 

specialist who contextualized coastal hazards, climate change, and adaptation in the region. 
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Following the methods outlined by Jurjonas and Seekamp (2017), we operationalized 

vulnerability and resilience as opposing factors, as well as 5 subthemes (described below), to 

measure perceptions of adaptive capacity themes on a series of posters using a 7-point semantic 

differential scale (Appendix C). Each term was introduced, followed by a facilitated discussion 

of community perceptions. Then, participants reported their perceptions (using nominal group 

processes; Van de Ven & Delbecq, 1974) on each poster (pre- and post-focus group for the 

vulnerability—resilience scale, once for each set of opposing subthemes). The subthemes for 

capturing adaptive capacity in rural coastal communities: 

1. Livelihood dependency vs Livelihood diversity. In natural resource-dependent 

communities, livelihoods are often supported by a single resource (Forster et al., 2014), 

while options for diversification can improve the capacity to adapt and mitigate this 

reliance (Ferrol-Schulte et al., 2013).  

2. Poverty vs Prosperity. High poverty leads to slow recovery after disasters and long 

reconstruction processes (Donner & Rodriguez, 2008), while prosperous communities 

have more resources including information, technology, and social services to maintain 

communities (Cutter et al., 2003; Pfefferbaum et al., 2015)  

3. Unsustainable development vs Sustainable development. Haphazard development in 

floodplains exposes people to hazards while reducing ecosystem services (Macintosh, 

2013), while effective zoning and protection of the storm mitigation properties of 

wetlands improve resilience (Kettle et al., 2014; Barbier et al., 2011).  

4. Community disengagement vs Community togetherness. Out-migration, job loss, and 

reduced participation in the community create planning difficulties (Wall & Marzall, 
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2006), while active involvement and cultural and historical connections improve adaptive 

capacity (Clarke et al., 2013).  

5. Rigidity vs Agency. Lack of public trust in or awareness of flood mitigation governance 

imposed by inflexible institutions weakens adaptation (Carpenter & Brock, 2008; Kettle 

& Dow, 2014), while flexible management increases perceptions of self-efficacy for 

managing properties and adaptive capacity (Brown & Westaway, 2011).  

Creswell Focus Group: Creswell is a town on the south side of Highway 64 between 

Columbia and Plymouth, NC. There is no sign that indicates the presence of services at the 

highway exit. After a semi-structured interview with an official in Washington County, that 

official offered to allow our research team to engage the participants at the conclusion of a 

county’s planning board meeting, which was held in a community room within the town’s 

firehouse. The official identified and invited the participants, and the focus group began as 

normal business concluded. While the methodology called for engaging local stakeholders 

without government officials present, we chose not to refuse this coordination assistance. The 

participants were a diverse group with six white, seven black, and one “no response”. There were 

five males, eight females and two “no responses”. The average age was 60.  

Railroad Focus Group: Railroad is a street within Columbia on the south side of NC 

Highway 64, which bisects the town. The project technician informed researchers that residents 

sometimes refer to this neighborhood as “Third-World,” referencing the extreme poverty. The 

residents are primarily African American and there are several seasonal and permanent Hispanic 

families. All participants were African American. There were four female participants and one 

male. The average age was 66. The meeting took place at a local arts center located in the town’s 
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business district (north of NC Highway 64) and participants were recruited by the project 

technician. 

Alligator Focus Group: Alligator is a predominantly African American community that 

was formerly more integrated. The community is surrounded by the Palmetto-Peartree Reserve 

(managed by the Conservation Fund), which was created in 1999 with North Carolina 

Department of Transportation funding. Located in northeast Tyrrell County, the community is 

adjacent to an old ferry terminal that used to service the Alligator River before the construction 

of Highway 64. A local community leader helped organize the focus group and we intended to 

recruit six to ten participants. However, a day prior to the meeting the leader informed us that 

word had traveled throughout the community given the local concerns for flooding impacts. 

Attendance far exceeded our expectations, with 38 community members present. All participants 

identified as black or African American except for four “no responses”. There were 13 males and 

13 females and one “no response”. The average age was 64. Eleven participants did not fill out 

the pre- and post-workshop survey instrument, and several participants asked for assistance in 

reading the survey instrument. The meeting took place at a church within the community.  

Analysis 

We recorded and transcribed all interviews and focus groups for thematic content 

analysis (Flick, 2009). We coded the transcripts using QSR Nvivo version 10. The codebook 

followed the themes from the Rural Coastal Community Resilience Framework (Jurjonas & 

Seekamp, 2017). We further developed codes to address environmental justice, scales of 

government, risk perceptions, and specific issues within communities. Using data collected 

during separate focus groups in 2016 with predominantly white residents in the town of 

Columbia (Jurjonas & Seekamp, 2017), we drew cross-case comparisons (Yin, 2013) between 
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measures of adaptive capacity and risk documented in that study and in the present study. We 

performed peer debriefing with two researchers external to the project to ensure coding 

consistency (Spillet, 2003). As a form of member checking (Mays & Pope, 2000), we presented 

synthesized findings to the community during an outreach workshop held at the Columbia High 

School in November 2017.  

Results 

In this section, we first present pre- and post-workshop survey results, along with insights 

derived from interviews and during focus groups, related to coastal hazards. Then, we present the 

before and after perceptions of adaptive capacity from the nominal group process in 2016 in 

Columbia and each 2017 focus group, as well as synthesized qualitative findings of the RCCR 

subthemes for each community. In the final subsection, we present results from our climate 

justice analysis. 

Coastal Hazards and Preparedness: Qualitative Perceptions and Quantitative Measures 

There were varying degrees of climate change literacy. Concerning sea level rise, some 

participants expressed that “It is definitely rising,” others who confused it with water level 

changes caused by storms “yes, when we have a storm, the sea level will rise,” and a few who 

didn’t feel like they could respond but still expressed change “I can’t really say where the water 

is coming from… I just know this year the water is higher.” Participants often responded to 

climate change questions with sentiments like “I don’t know,” “I haven’t heard much about 

that,” but some were able to explain perceived changes in temperature and precipitation variation 

within their lifetimes. Despite limited climate change literacy, respondents could speak about the 

severity of damages associated with hurricanes, such as “Hurricanes, they are a devastation.” 

Participants invariably had a reference for how high the water level reached on their home or 
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surroundings, such as “we have four steps to come into our house… and it came up to the top 

step.” Comparisons between previous hurricanes and Hurricane Matthew in 2016 highlighted 

how each storm has a unique distribution of impact from wind and precipitation, describing 

“Irene was the worst we ever had,” and “For Matthew not to be a severe hurricane, we had more 

water in town than we’ve ever had.” 

Flooding, coded separately from hurricanes as it includes Nor’easters and heavy rain 

events, focused on impacts to homes and houses. Participants mentioned how it would affect 

their floors. For example, one participant stated, “My floors, every one of them now… is sinking 

in, there are soft spots… because of rot.” The presence of black mold in homes as post-flood 

health concern came up with many participants, “Black mold… and that’s not good for me 

either.” Questions about cleanup efforts and flood recovery provoked many responses. 

Participants mentioned impacts in the streets, “our floating stuff, neighbor’s floating stuff, it just 

goes everywhere,” and to various structures on their property, “I have had to stop repairing these 

buildings cause I can’t keep up with them.” Participants explained damage inside homes in terms 

of furniture, appliances, and heating and cooling, “my heat and air are under my house, and the 

water came up and ruined it.” Many participants spoke about how long it takes water to recede 

after a hurricane, explaining, “The water remains here, it does not leave.” Participants frequently 

stated how their only option is to cope, “The next flood… it’s just going to be that all over 

again.” 

The pre- and post-survey risk perception items documented that many participants 

formed opinions about coastal hazards in Columbia and Creswell (Table 1). However, in 

Railroad and Alligator, there was still high uncertainty at the end of the focus group. There was 

general agreement that both hazards were a threat and the communities were vulnerable. 
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Participants generally disagreed that they were prepared for the hazards, except in Railroad 

where participants initially thought they were prepared but reported being unprepared by the end 

of the focus group. Collectively, participants disagreed that they had the resources to plan (pre-

survey 𝑋 = -0.26, post-survey 𝑋 = -0.45), and agreed that they would benefit from workshops for 

planning (pre-survey 𝑋 = 1.35, post-survey 𝑋 = 1.25).  

Table 1: 
Pre- and post-survey perceptions of coastal hazard threats, vulnerability, and preparedness. 
  Creswell Railroad Alligator Columbia 
  Mean 

(SD) 
% 
uncertain 

Mean 
(SD) 

% 
uncertain 

Mean 
(SD) 

% 
uncertain 

Mean 
(SD) 

% 
uncertain 

Pre-
survey 

Flood 
Threat 

1.0 
(0.95) 

22 1.5 
(0.87) 

20 1.6 
(0.88) 

4 1.0 
(0.63) 

14 

Flood 
Vulnerable 

1.42 
(0.64) 

14 1.7 
(0.47) 

40 1.44 
(1.10) 

7 1.0 
(0.58) 

0 

Flood 
Prepared 

-0.63 
(0.86) 

43 0.33 
(1.7) 

40 -0.65 
(1.27) 

15 -0.83 
(1.17) 

14 

Post-
survey 

Flood 
Threat 

1.64 
(0.48) 

0 1.25 
(0.43) 

20 1.52 
(0.88) 

15 1.14 
(0.69) 

0 

Flood 
Vulnerable 

1.5 
(0.5) 

0 1.0 
(0.71) 

20 1.09 
(1.38) 

15 1.14 
(0.69) 

0 

Flood 
Prepared 

0.08 
(1.32) 

14 0.0 
(1.58) 

20 -1.04 
(1.25) 

19 -1.0 
(0.82) 

0 

Pre-
survey 

Sea level 
rise threat 

0.1 
(1.51) 

29 0.6 
(1.36) 

0 1.04 
(1.34) 

7 0.5 
(1.23) 

14 

Sea level 
rise 
vulnerable 

1.09 
(0.9) 

22 1.33 
(0.47) 

40 1.62 
(0.49) 

22 1.0 
(0.58) 

0 

Sea level 
rise 
prepared 

-0.56 
(1.17) 

36 0.67 
(1.24) 

40 -0.8 
(1.5) 

27 -1.17 
(0.75) 

14 

Post-
survey 
 
 
 

Sea level 
rise threat 

0.79 
(0.67) 

0 1.5 
(0.5) 

20 1.21 
(1.08) 

11 1.14 
(0.69) 

0 

Sea level 
rise 
vulnerable 

0.86 
(0.64) 

0 1.33 
(0.47) 

40 1.14 
(1.22) 

19 1.0 
(0.58) 

0 

Sea level 
rise 
prepared 

-0.5 
(1.04) 

14 -1.0 
(0.82) 

40 -0.74 
(1.36) 

15 -0.86 
(0.69) 

0 
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Quantitative and Qualitative Measures of Adaptive Capacity 

During the 2016 focus group in Columbia, Jurjonas and Seekamp (2017) documented 

that vulnerable perceptions (𝑋 = -0.91) improved to resilience perceptions (𝑋 = 0.49) (Figure 1). 

During the 2017 focus groups, participants in all focus groups perceived their community as 

vulnerable both at the beginning and end of the focus groups. In Creswell, those perceptions of 

vulnerable improved slightly (from 𝑋 = -2.33 to 𝑋 = -1.99). In Railroad and Alligator, 

perceptions of vulnerability intensified (from 𝑋 = -1.92 to 𝑋 = - 2.98 and from 𝑋 = -2.43 to 𝑋 = -

3.00, respectively), with many votes actually cast lower than the scale end-point in Railroad and 

although actual votes weren’t cast at the end of the Alligator focus group (due to time 

constraints), the participants verbally indicated that they perceived their community’s 

vulnerability to be a -10 (far beyond the actual scale end-point).  
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Figure 1: The perceived vulnerability vs. Resilience of the participants within the focus groups on a scale 
from -3 (vulnerable) to 0 (neutral) and 3 (resilient). The Columbia focus group in is compared to each 
focus group in 2017. 
*Alligator did not vote at Time 2 with stickers due to time constraints. However, the recorded 
conversation documented that participants wanted to record a -10 for extreme vulnerability.  

Our analysis of the RCCR subthemes highlight that focus group and interview 

participants perceive limited adaptive capacity, particularly related to the lack of jobs to enhance 

livelihoods, the high degree of poverty, the persistence of standing water and adjacent wetlands 

limiting development opportunities, and the lack of voice in regulation setting and planning 

(Table 2). Although Creswell focus group and interview participants perceived strong 

community cohesion, Railroad and Alligator primarily shared community challenges related to 

the aging population and rural flight. 
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Table 2: 
Supporting quotes for RCCR subthemes from focus groups and semi-structured interviews. 

Theme Location Supporting Quotes 
Livelihood 

Dependency vs 
Livelihood 
Diversity 

Creswell “We had like 1,650 people working at the Weyerhaeuser facility… today you have roughly 300 people there.” 
“There was a lot of folks that worked on the farm. Now they have all this new equipment and they don’t need 
them.” 

Railroad “The only real job opportunities which pay very low wages is like Dollar General, Food Lion, Highway 55, 
that sort of thing.” 
“A lot of people from Railroad are dependent on working on the Outer Banks.” 

Alligator “Everybody here got to drive about 45 minutes for work (to the Outer Banks). Seasonal work, for tourism and 
the beach.” 
“We stopped logging, we stopped farming because most of the guys turned the farmland go back into 
wetlands.” 

Poverty vs 
Prosperity 

Creswell “Our community is not successful in terms of employment rates, job opportunities and tax base. We’re 
considered a tier 1 community.” 
“There’s some people in this country that has money and can invest. But nothing happens in Creswell.” 

Railroad “Food for my family is more important for me than having insurance if something happens.” 
“How can someone that’s getting maybe $600 a month afford to get supplies (for flood repairs)” 

Alligator “Put yourself in my shoes. Move in my house and sit on that dead property.”  
“There’s not many opportunities for younger people.” 

Unsustainable 
Development vs 

Sustainable 
Development 

Creswell “The last thing we need is more wetlands.” 
“There is nothing in this town to make them (tourists) stop.” 

Railroad “The whole town is in the 100-year floodplain.” 
“There is nothing wrong, the environment is being protected.” 

Alligator “Who would want to put a home on a lot where water is staying in there?” 
“I told them the best time work on the drainage would be the spring, but they said you can’t do it then because 
of the spawning.” 

Community 
disengagement 
vs Community 
Togetherness 

Creswell “I have never seen people stand together like as in this county or this community.” 
“I had to travel to Raleigh for a year before I got a job here in this county.” 

Railroad “First thing you know the job is gone, it’s gone to somebody’s favorite and that discourages our people from 
doing anything, especially our black boys… that have moved away.” 
“Young people, they graduate and go off to college. A lot of them don’t come back cause there’s not any 
opportunities here for them.” 
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Table 2 (Continued): 
 Alligator “Everybody here is 70 plus.”  

“It’s a senior citizen community now.” 

Rigidity vs 
Agency 

Creswell “We need to make sure that we get some of these regulations released or, so they're not as stringent, so we can 
get some of the flooding issues resolved.” 
“It might have something to do with the Sierra Club and those types of things that has restrictions on dredging 
and clearing and that kind of thing.” 

Railroad “There is complacency because people feel like they are not being heard.” 
“Nobody goes cause like I said nobody knows anything about them (planning meetings).” 

Alligator “When we walk into a meeting where the commissioner is at, whatever you’re going to discuss, when you 
walk out the door, it walks out the door, it doesn’t do any good.”  
“Our voice is not good enough” 
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Climate Justice Perceptions 

Employing a climate justice lens, our analysis highlighted instances of justice for 

procedure, distribution, and recognition, which were most frequently revealed in discussions 

about agency and development. Discussion of these adaptive capacity themes occurred late in the 

focus group (prior to the final vulnerability—resilience vote), suggesting that these discussions 

may have been influential in the lowered perceived adaptive capacity. In the following 

subsections, we explore these specific types of justice issues and provide supporting quotes. 

Procedural (in)Justice 

In Creswell, a local official explained the importance of inclusive procedures for 

planning board meetings. The planning board rotates the meetings geographically between three 

towns to improve stakeholder access. However, participants explained drainage ditch 

maintenance as a recurring theme of importance for flood resilience and that there is never 

enough funding or planning prioritization for this need. Participants highlighted that extensive 

protection of wetlands has lowered the opportunity to consider other built infrastructure, flood 

mitigation measures, and development options. Participants also explained that wetlands reduce 

the tax base for the county. For example, one participant explained, “People (the government) 

ask us to convert more farmland, good farmland that brings money into this county, and that is 

tax on property and take it out of our taxing and out of all of that and turn it into wetlands for the 

state.” Many locals did not want the land protected when the U.S. Fish and Wildlife Service 

(USFWS) acquired the lands. Participants mentioned that Lake Phelps, managed by the USFWS, 

if drained prior to hurricanes, could minimize flood damages. Instead, participants explained the 

conservation goals of the agency took precedent over their drainage needs, “The water should 

have been drained down way low (in Lake Phelps). But they didn’t. It was up high.” 
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In Railroad, participants viewed two construction projects as affecting the local 

hydrology and flood resilience. The construction of Highway 64 in the 1980s bisected Tyrrell 

County from North to South. Stakeholder participants and a local official perceived that the 

highway essentially created a dike. That is, the road construction required the excavation of 

ditches alongside the highway to increase the elevation of the road, creating a land barrier for 

floodwater. Further, the construction of two adjacent visitor centers (the town of Columbia and 

the USFWS) filled what participants viewed as a critical drainage ditch for Railroad, “You got 

the visitor center, … since they closed the ditch off cutting the river off… all the yards get 

flooded, you used to not see that years ago.” Procedurally, participants expressed that they were 

not involved in the planning processes for these construction projects, their input was never 

sought, and they were not aware of changes the projects would cause. Additionally, Railroad 

participants expressed that County Commissioner meetings are not accessible because they 

happen when people are at work, “The meetings are at 1 o’clock. …You can never know what is 

going on,” and that officials do not consider their opinions. Participants noted that the local 

government prioritizes grants for other projects, such as ecotourism development and town 

beautification, over those that could meet their basic needs by directly affecting how long 

floodwaters take to recede, such as drainage ditch maintenance.  

In Alligator, participants expressed similar sentiments about the inaccessible county 

planning meetings, explaining that the meetings only take place in the afternoon when they are at 

work. Therefore, participants felt like they are unable to attend, particularly given that most 

travel to the Outer Banks for employment. The focus group discussion concentrated on a 

federally sponsored (Community Development Grant from U.S. Department of Housing and 

Urban Development) sewer project. Participants viewed the project, which intends to connect 
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Alligator to the county utility, as another bill that residents cannot afford. An interviewed local 

official contended that project was necessary for reducing exposure to E. coli caused by a septic 

failure during flooding events and that the connection is free due to the grant (a typical per 

household charge of $1500). The official also explained that the county will maintain the 

infrastructure. However, despite the county attempting to contact each household about the 

logistics of the project, the participants felt uninformed about the project and that discussion and 

planning only occur at the meetings they are unable to attend. Additionally, the study participants 

also noted the need for improved drainage ditch maintenance, “But they’re not cleaning the 

ditches out and they don’t intend to clean them out. They told us it was our responsibility even 

though we didn’t ask anybody to make those ditches.” Participants explained that local 

conservation goals take priority over drainage needs. Participants viewed the government’s 

(USFWS) focus on endangered species, water quality, and wetlands that occur on the protected 

land surrounding the town as evidence of the lower importance of their own needs, for example, 

“What they really want to do is take this (Alligator) for the birds.” 

Distributional (in)Justice 

In Creswell, participants explained that there are heavy flooding impacts within the town 

and specific nearby areas. However, as an inland community on the peninsula, participants 

expressed that it is not an obviously flood-prone area and, as such, receives less attention for 

flood planning and recovery. Additionally, participants expressed that geographic isolation from 

larger scales of government causes them to be considered a lower priority. Participants explained 

that the nearby highway, the land cleared for farming (e.g., “We’re getting all the water from the 

farms.”), and hydrology related to the nearby Scuppernong River have all led to disproportionate 

flooding impacts in town compared to the rest of the peninsula, because the town is lower than 
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surrounding areas. Participants explained that the procedural problems of conservation 

management goals on Lake Phelps lead to a higher distribution of flooding near the reserve. 

Work to reconcile pocosin wetland protection with these drainage issues is a recurrent theme on 

the peninsula but solutions are yet to be found. One participant stated, “The last thing we need is 

more reservation.” 

In Railroad, the construction projects described in the procedure section resulted in 

perceptions of increased flooding in their neighborhood, “We get more water than anybody.” 

Participants believed that more runoff occurs on the south side of Highway 64 where they live as 

opposed to the north side where predominately white and higher income stakeholders live, “the 

majority of water from the town goes up to Railroad.” Participants viewed the filling of the main 

drainage ditch as causing floodwaters to take much longer to recede since the highway, the 

visitor centers, and Scuppernong River trap the water. Several participants explained that they 

experienced severe flooding damages that resulted in their home being condemned following 

different hurricanes, highlighting the recurring nature of flooding in what they recognize as one 

of the lowest lying areas in Columbia. Additionally, participants explained that the recreational 

parks near Railroad have chronic standing water, reducing youth recreation opportunities. 

Railroad participants discussed their family histories and that they settled there because the land 

was affordable. Over several generations, many families paid off their land and homes for full 

ownership. 

In Alligator, participants also noted the challenges of living near protected areas and how 

it leads to disproportionate flooding impacts. Participants expressed frustration with the 

procedural difficulties of accomplishing ditch maintenance and the subsequent unequal 

distribution of flood impacts they experience, “We have to call to get permissions because of the 
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wetland.” Stakeholders throughout Tyrrell County acknowledge Alligator as a low-lying area 

that is highly flood-prone, but the residents expressed that the ability to change the situation is 

constrained by the presence of the surrounding conservation lands. A local official expressed that 

the county cannot construct mitigation structures on adjacent land given its protected status. 

Although the participants explained that the area was protected as part of a plan to build an 

ecotourism economy that would attract visitors and provide jobs in the region, many regard such 

efforts as unsuccessful. Moreover, Alligator residents feel like they have taken on an unequal 

flood burden related to the protection of the preserve, the ecotourism development plan, restored 

natural hydrology, and that drainage is better elsewhere explaining “It’s a bunch of black folks 

down here. People on that side (of the county)… the water is right there but there is no water 

standing in their yards.”  

Recognitional (in)Justice 

In Creswell, a local official interviewed explained the need to recognize the distinct 

challenges of vulnerable and marginalized populations within Washington County (e.g., “We 

have a special needs registry.”). The official explained how there is an evacuation plan in place 

for highly vulnerable residents including minorities inhabiting low lying properties and senior 

citizens with reduced mobility. The plan considers evacuation locations and patients who have 

electricity requirements for assisted breathing devices that would require a generator in the event 

of power loss during a hurricane. However, participants felt that the development needs in 

Creswell were secondary to other priorities, “They say (the state) that it is too close between 

Plymouth and Columbia for them to invest the money in this area for development and job 

needs.” Participants would like to stay and live in Creswell but explained that their employment 
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needs are not met because the population is too small to maintain many businesses. They 

explained that several efforts to bring in new businesses failed. 

In Railroad, participants felt that the local government does not recognize their unique 

flooding impacts and needs. Participants explained that Railroad has a reputation as a “derelict 

and delinquent” community that results in a disparaging view towards them by Columbia at large 

and the local government. Participants viewed this generalization as unfair, stating that there is 

crime in the neighborhood but “outsiders that do not live there bring these problems with them.” 

Additionally, participants thought that crime committed by individuals should not preclude the 

entire neighborhood from respect and municipal services, such as ditch maintenance, street 

maintenance, and tree pruning (e.g., “They don’t spend nothing in Railroad cause why you going 

to spend on a neighborhood that’s bad… they’re like the land forgotten.”). Participants explained 

that when stakeholders from Railroad attend a meeting to explain a need or problem within their 

community, their concerns are commonly dismissed, “If you go to these meetings and brought 

your opinion about things and the alderman will just listen to you… but nothing will be done.” 

Participants felt forced to fix holes in the street themselves by filling them with rocks and were 

deemed responsible for repairs from falling trees generally covered by the town. Participants 

thought that such dismissiveness, as well as declines in church participation and strained 

community cohesion, leaves residents largely on their own for basic needs and flood recovery, 

explaining that they can only rely on family for help. Additionally, other Tyrrell County 

residents, when asked where the most flood-prone areas are, almost unanimously mentioned 

Alligator; Railroad rarely received recognition as a problematic area. 

In Alligator, a local official acknowledged the flooding issues and explained, “what 

Alligator needs is a dike,” for long-term flood management. However, this informant explained 
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that Tyrell County would not likely be able to secure the $20 million needed to construct a flood 

mitigation dike (referencing the price of such a dike in adjacent Hyde County) and, even if they 

could secure such funding, that they cannot build on the protected land that surrounds Alligator 

within the Palmetto-Peartree Preserve. Concerning the federal government, participants 

explained that FEMA broadly fails to recognize the needs of the community. Specifically, 

participants noted that they do not know how to complete applications to receive recovery aid. 

Low literacy levels may contribute to perceptions of difficulty, but individuals feel discouraged 

to apply. One participant explained, “FEMA offered rent after Matthew… They want us out.” 

This solution was problematic because there are no rental spaces within Alligator. Therefore, 

using this aid would require an individual to leave the community during the recovery period 

when assisting neighbors and the community is most important. Participants in Alligator (as well 

as Railroad) expressed that FEMA only offers them recovery loans and that they would not be 

able to repay, further discouraging them from applying.  

Discussion 

In this study, we sought to expand the climate resilience literature by integrating a 

climate justice lens to study adaptive capacity perceptions of predominantly African American 

communities in a rural, low-lying coastal region highly vulnerable to flooding and inundation. 

We applied Jurjonas and Seekamp’s (2017) Rural Coastal Community Resilience framework to: 

(a) engage three diverse communities in the southeastern US in dialogue about their adaptive 

capacity to climate change threats, (b) document perceptions of specific adaptive capacity 

indicators, such as planning needs and barriers to inclusiveness in local governance, and (c) 

reveal perceived instances of climate injustice encountered. Although study participants shared 

similar risk perceptions to those of other residents within the region (documented by Jurjonas & 
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Seekamp, 2017), perceptions of resilience differed substantially: predominately African 

American community members perceived themselves to be vulnerable to climate change 

impacts. Further, the reduced levels of perceived adaptive capacity by the end of the focus 

groups in Railroad and Alligator raises questions about climate education outreach efforts and 

the effectiveness of group dialogue for fostering perceived resilience (Jurjonas & Seekamp, 

2017; Covi & Kain, 2016; Lazrus, 2012). As sea level rises and flooding intensifies, residents of 

Creswell, Railroad, and Alligator face many challenges to maintain adaptive capacity under the 

local trends of out-migration, declining rural livelihoods, and diminished tax bases. Moreover, 

the shared experiences of these African American communities illustrate the complex reality of 

multiple scales of government interacting with local communities, resulting in climate justice 

issues constraining individuals’ capabilities and well-being (Nussbaum, 1997).  

It is possible that the low climate literacy documented among the participants contributed 

to the perception of low adaptive capacity—a link not yet documented in the literature beyond 

the relationships between climate literacy and public engagement or support for climate action 

(e.g., Lee et al., 2015; Guy et al., 2014)—and that the introductory presentation on coastal 

hazards, subsidence, and sea level rise was participants’ first exposure to the scientific context of 

coastal management. While the communities had extensive experience with flooding impacts and 

hurricanes, the evidence that these conditions are likely to worsen may have amplified 

vulnerability perceptions by the end of the focus group discussions. Moreover, the influence of 

discourse among the residents likely compounded the influence of information on participants’ 

perceptions, specifically related to issues of inequality as all three types of justice emerged from 

the data.  
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Procedural justice concerns (i.e., are people treated the same by institutions and is 

participation accessible; Paavola & Adger, 2006) emerged with perceptions of unfairness and 

inequity with how institutions and local government interacted with the communities. Marino 

(2018) defines adaptation oppression as fundamentally the limitation of adaptation options, and 

we found that the three study communities were challenged to envision opportunities for 

adaptation. Additionally, embedded structures of adaptation policy within FEMA to recovery 

high value properties and industries are well documented (Leatherman, 2017; Allen, 2007; 

Rivers, 2006), with chronically flooded high value properties, like those on the Outer Banks, 

receiving a disproportionate amount of recovery aid (Moore & Acker, 2018; Marino, 2018; 

Hardy, Milligan, & Heynen, 2014). However, the addition of local voices from communities 

with lower property values and higher rates of poverty complement econometric analyses for 

adaptive capacity (Tanner et al., 2017). Moreover, USFWS and the Conservation Fund decisions 

to protect local wetlands with the promises of ecotourism job creation that emerged, beyond a 

justice issue, is also a form of conservation conflict (Dowie, 2011). Residents in the region, 

predating reserve protection, objected to the creation of these public lands and now perceive 

severe impacts to their properties.  

Distributional justice concerns (i.e., who benefits and who is harmed from the 

distribution of goods and problems; Schlosberg, Collins, & Niemeyer, 2017) emerged through 

perceptions of unequal distribution of flooding problems and side effects of protecting wetlands. 

The disproportionate flooding burden associated with protection of wetlands for ecosystem 

services and the development of ecotourism appears to have fallen on local predominately 

African American communities and adjacent farmers. Research on ecotourism in the region has 

focused on the success of local partnerships (Peroff et al., 2017) but has yet to address some of 
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the potential social costs of wetland conservation. Meanwhile, tourists visiting the protected 

landscapes are likely not aware of the associated flooding impacts and local needs for economic 

development. Shifting flood impacts from construction projects as an environmental justice issue 

in North Carolina have been documented by Wilson et al. (2008b). To address lack of inclusion 

in public works planning, public scoping policy does require comment periods (Craig, 2015). 

Nevertheless, our research complements Schlosberg, Collins, and Niemeyer (2017) documenting 

that procedural inclusion to mitigate unequal distributions of impacts is still an ongoing struggle.  

Recognitional justice (Schlosberg, 2009) emerged in this study as perceptions of lack of 

inclusion within Railroad due to local crime, lack of understanding of unique contexts (e.g., long 

travel distances for employment, afternoon commissioner meetings, and the inability to utilize 

loans for flood recovery) and disparate flood impacts from protected areas were not 

acknowledged. Coastal areas in the southeastern US are complex socio-ecological systems with 

histories of racial inequalities (Hardy, Milligan, & Heynen, 2017). Participants believed that 

FEMA does not recognize that many participants would not be able to repay a loan, a perceived 

adaptation barrier. Hardy et al. (2017) argue that colorblindness by governments and adaptation 

planners contributes to the failure to recognize complex local histories and contexts for climate 

change adaptation which results in strategies that are not specific or inclusive. Perceptions that 

local crime have contributed to neglect in Railroad fit with definitions of disadvantage (Sampson 

et al., 2006), which has been shown to challenge youth and lead to further crime. With available 

open spaces frequently flooded, Railroad residents made calls for improved parks, green space, 

and recreation opportunities which fit with research that show these amenities are beneficial for 

public health (Agyeman et al., 2016).  
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The future holds many challenges for the diverse rural coastal communities considering: 

FEMA faces cuts to an already strained budget (Neal et al., 2017), research has documented 

substantial ethnocentrism in climate change adaptation planning (Marino, 2018), and state level 

policy in North Carolina does not broadly acknowledge long-term sea level rise (Leatherman, 

2017). The study communities had not previously received information on climate science. As 

the communities continue to struggle with recovery from coastal hazards more effective 

engagement is needed. With a strong tourism industry (Poulter et al., 2009), a higher proportion 

of white residents (Hardy, Milligan, & Heynen, 2014), and greater political influence for coastal 

management (Neal et al.,2017), communities located on the Outer Banks of North Carolina 

appear to have more agency (e.g., more state resources to implement flood mitigation strategies) 

and are not affected in the same way by the lack of sea level rise mainstreaming at the state level. 

Arguably, sea level rise adaptation is already occurring under names like beach nourishment and 

erosion control (Neal et al., 2017). The real estate lobby and tourism interests stand to benefit 

more than rural regions from the status quo legal structure for coastal zone management, as their 

ability to adapt and secure state funds depends on coastal hazards being considered probabilistic 

events instead of the result of climate change (Moore & Acker, 2018; Wilson, 2011; Neal et al., 

2017). Framing coastal management needs in relation to sea level rise will likely result in 

challenging legal debates about imprudently spending taxpayer money on limited lifespan 

projects and the need for buy-outs and community relocation, which so far, most states have 

avoided (Neal et al., 2017; Craig, 2015).  

To improve coastal management calls for including local knowledge in climate change 

adaptation planning have been made (Hardy, Milligan, & Heynen, 2017). However, researchers 

must also find a way to convey scientific knowledge about sea level rise for residents to 
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accurately understand the threats being faced. Local knowledge about flooding and adaptation 

are useful and important but the projected inundations, even under low emissions scenarios, are 

unprecedented within the engaged communities. Louisiana has recently taken a more aggressive 

approach, defining flood zones where relocation is inevitable (Flavelle, 2017). However, if North 

Carolina continues to avoid addressing sea level rise at the state level, isolated rural coastal 

minority communities will continue to operate with low climate literacy and increasing 

vulnerability to sea level rise (Leatherman, 2017; Posner & Weisbach, 2008). Given that the state 

government has had adequate science and evidence in hand but continued to bend to special 

interests on the Outer Banks, it is possible that cases of negligence will arise for failure to act 

(Craig, 2015; Wilkins, 2011). Meanwhile, achieving equitable outcomes during disaster recovery 

and in reducing vulnerability in rural coastal communities will require improved inclusive 

dialogue in planning and outreach for coastal hazards (Hardy, Milligan, & Heynen, 2014; Renn, 

Klinke, & Van Asselt, 2011). 

Addressing the Information Gap 

In many cases of justice, information is a key component for improving recognition. 

Outreach builds awareness in communities about the government planning that affects them and 

distribution of environmental problems (Schlosberg, Collins, Niemeyer, 2017; Allen, 2007). The 

National Oceanic and Atmospheric Administration’s (NOAA) National Sea Grant College 

Program focuses on outreach for coastal hazard management. Functioning as a research and 

extension service that partners with land-grant universities in states with shorelines, a key 

function of the agency is to engage coastal communities and aid in their disaster recovery and 

resilience efforts (Kettle et al., 2014; Wilkins, 2011). Through the development of outreach 

materials and workshops that convey scientific information, specialists contribute to academic 
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literature, serve on expert climate change panels, and aid in local planning processes (Kettle et 

al., 2014; Lackstrom et al., 2014). A significant part of Sea Grant’s outreach efforts focuses on 

boosting climate literacy and improving awareness of coastal hazards (Covi & Kain, 2016; 

Lackstrom et al., 2014; Dow et al., 2013). North Carolina Sea Grant has conducted outreach in 

the study site region (in Plymouth and Swanquarter, as well as the Outer Banks) through their 

Vulnerability, Consequences, and Adaptive Planning Scenarios (VCAPS) program that provides 

a community-based collaborative planning process (Kettle et al., 2014; White & Whitehead, 

2107).  

Given this understanding of outreach and its institutional context, we consider how 

climate change engagement could be improved in diverse communities. The theory of whiteness 

in critical race studies defines a set of social and cultural norms associated with color whose 

latent use results in a greater facility of social interactions between individuals with similar 

backgrounds (Endres & Gould, 2009; Jackson, 1999). For example, when local government 

officials and other positions of power are held by a majority, “others” or people of color are 

challenged by social barriers to participate in planning processes and management decisions are 

less inclusive (Jackson, 1999). In two cases (Railroad and Alligator), our research demonstrated 

that presenting scientific climate change information and fostering dialogue on coastal resilience 

lowered perceived adaptive capacity. Social norms for information sharing to reduce coastal 

vulnerability may be ineffective due to the prevailing white culture in the scientific community 

who, through their own colorblindness, may design outreach for their own social group (Hardy, 

Milligan, & Heynen, 2017).  

At a national level, the US Department of Agriculture’s Cooperative Extension Service 

for agricultural outreach and engagement at land-grant universities has programs at land grant 
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universities, including Historically Black Colleges and Universities (HBCUs) (Wolanin, 1998). 

However, coastal hazard and adaptation programs run by government agencies, like Sea Grant, 

have yet to develop specific programs targeting African American community members. 

Diversity training for local governments and formation of community advocacy groups could 

improve equitable planning outcomes. Further, Sea Grant may want to consider an audience 

analysis (i.e., assessing preferred modes of communication) to determine the most effective form 

of outreach within diverse coastal communities (Covi & Kain, 2016; Kettle et al., 2014), as well 

as developing initiatives to enhance diversity and inclusion within their workforce, 

communications, and outreach efforts.  

Researcher Reflexivity 

This project reached a level of immersion analogous to ethnological research (Flick, 

2009). During the three years that the primary researcher spent in the study site, the personal 

relationships that developed or failed to develop may have influenced the perceptions recorded. 

The primary researcher, as a white male, could have especially affected the perceptions of the 

government officials and their willingness to participate in this research and the willingness of 

the African American participants to disclose personal experiences with flooding and 

environmental justice. However, several attempts to overcome these limitations were taken, 

including contracting a local African American field technician, peer debriefing, member 

checking during project dissemination, and providing thick descriptions of the three case 

communities. Importantly, the study was an extension of the originally conceptualized and 

implemented research project (Jurjonas and Seekamp, 2017), as participation was predominately 

homogenous and white, which suggested a need for improved inclusivity of voices throughout 

the peninsula.  
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Conclusion 

This study focused on documenting adaptive capacity perceptions among residents within 

predominately African American communities in a low-lying, rural coastal region vulnerable to 

climate change impacts. Local perceptions revealed challenges to building resilience within these 

communities, particularly related to climate injustices surrounding local planning and decision-

making and the distribution of both impacts and recovery efforts. Training for inclusiveness and 

implicit bias can help change local norms and objective prioritization processes for flood 

mitigation and disaster recovery grants, and ultimately improve adaptive capacity (Wilson et al., 

2008a; Wilson et al., 2008b). Additionally, the community of climate adaptation researchers 

must consider whether outreach designed by white people in institutions that are largely 

homogeneous can successfully engage diverse communities in climate action planning that 

fosters resilience.  

Information sharing in rural coastal communities that are primarily white, even though 

they have also received less adaptation planning and attention from the government and within 

the academic literature, can improve perceived adaptive capacity (Jurjonas and Seekamp, 2017). 

However, this same style of outreach and language proved ineffective in distinct racial contexts. 

Colorblindness, as it relates to policy and governance, does not acknowledge different needs and 

social contexts that would require unique solutions to achieve equal capacity (Hardy, Milligan, & 

Heynen, 2014; Endres & Gould, 2009). To avoid creating information gaps that lead to greater 

vulnerability in diverse communities where climate change literacy is low, there is a need for 

new strategies to improve outreach and engagement efforts that seek to build climate readiness.  
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CHAPTER 5: Conclusion 

Rural Coastal Community Resilience 

Rural coastal communities need measures aside from cost benefit-analyses and economic 

models to assess resilience and adaptive capacity (Tanner et al., 2017). Taking advantage of 

naturally occurring or existing resilience acknowledges actions and strategies already in place 

within communities that allow for adaptation to occur (Barret, 2013; Taleb, 2012). The goal of 

this research was to develop and test a framework for measuring the perceived adaptive capacity 

of stakeholders considering climate change and the associated coastal hazards in a low-lying 

rural coastal region. Through the framework, stakeholders’ voices were added to the resilience 

dialogue to complement the work that has assessed social learning and capacity of the leaders 

within a community, the local government, and the state government (e.g., Kettle & Dow, 2014). 

This research documented that within a rural coastal community, livelihoods, prosperity, 

development, community, and agency contribute to perceptions of adaptive capacity, which can 

be both measured quantitatively or described qualitatively. In this concluding chapter of my 

dissertation, the findings of each chapter are revisited to discuss the overall effectiveness of the 

framework for capturing adaptive capacity using multiple methods. Then, I frame the need for 

more climate justice research and improved outreach activities to improve coastal zone 

management in rural coastal regions.  

In the second chapter, the literature review identified an initial set of concepts important 

for rural coastal community resilience, which framed the semi-structured interview protocol for 

initial engagement with community members across the study area (the Albemarle Pamlico 

Peninsula). Focus group research was used to test and refine the initial set of themes for 

community-level engagement, which evidenced that the Rural Coastal Community Resilience 
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(RCCR) framework successfully enabled discussion with its semantic differential scales for 

adaptive capacity. The pre- and post-survey also documented that sharing climate change science 

helped form opinions about climate change threats and coastal hazards. Additionally, while 

communities perceived themselves as vulnerable at the beginning of the meeting, the discussion 

led to perceptions of increased resilience and, hence, adaptive capacity by the end of the meeting. 

These findings demonstrate the potential for building resilience through facilitated dialogue in 

rural coastal communities.  

In the third chapter, the residential survey research explored the RCCR framework at a 

broader scale. The RCCR themes were transformed into belief statements where agreement 

indicated resilience and disagreement indicated vulnerability, and a global measure of adaptive 

capacity was included as a semantic differential scale (vulnerability–resilience spectrum). The 

principal components analysis revealed that the proposed themes (Chapter 2) grouped together as 

factors. The factors were then transformed into composite variables to use in multiple regressions 

to predict future risk perceptions. The global measure of adaptive capacity proved to be the most 

important predictor of future climate change risk perceptions (i.e., those who perceived 

themselves to have more adaptive capacity perceived less future risk). Political ideology also 

significantly predicted future climate change risk perceptions (i.e., more liberal respondents were 

more likely to perceive greater risk), but when left out of the model the composite variables for 

the RCCR factors had a similarly explained variance of future climate change risk. Specifically, 

the results document that negative perceptions of one’s community and agreement that 

ecosystem services are important for storm mitigation predict perceptions of increased risk, 

which highlights that enhanced feelings of community cohesion may increase discounting of 
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threats. Additionally, the results suggest that residents may believe themselves capable of 

adaptation to sea level rise based on previous strategies for flooding. 

The fourth chapter revisited the RCCR framework again using focus groups to engage 

diverse communities on the Albemarle Pamlico Peninsula. The chapter used a climate justice 

lens to explore the barriers and challenges to building resilience. The same style (as Chapter 2) 

of sharing climate change science initiated the focus groups, but the discussions with these 

communities highlighted many challenges associated with gaining recognition by the local and 

state governments, as well as barriers to obtaining aid from the Federal Emergency Management 

Agency (FEMA). Participants perceived procedural injustices (e.g., county commissioner 

meetings only taking place during work hours) and disproportionate flooding impacts in their 

communities. Additionally, the pre-and post-survey highlighted that risk perceptions were 

similar to chapter 2. However, the engagement was less successful at forming opinions. This 

chapter highlighted how the role of the federal government in building resilience is crucial; 

additionally, the challenges and barriers conveyed by local voices of effectively engaging this 

scale of government frame an important conversation for equity. Moreover, participants 

perceived lowered adaptive capacity at the end of the focus groups and raised questions about the 

effectiveness of this standard style of outreach in these communities.  

Overall, the RCCR framework proved to be effective for promoting dialogue in rural 

coastal communities as stakeholders openly discussed the coastal hazards of sea level rise, 

flooding, and saltwater intrusion by framing their community being either vulnerable or resilient 

to those threats. The evolution of themes for adaptive capacity throughout the process as 

terminology for guiding climate adaptation dialogue provides considerations for effective 

outreach. Importantly, recognizing that opposite effects on perceptions of adaptive capacity were 
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found between diverse communities highlights the need for future continued research, 

particularly related to effective climate change outreach. Additionally, perceptions of injustice 

captured from the adaptive capacity dialogue with minority community members highlight 

perceived disparities in disaster recovery and coastal hazard impacts. As such, adaptive capacity 

proved to capture the capabilities approach from climate justice literature for managing one’s 

political and social environment (Nussbaum, 1997). Thus, in addition to documenting 

perceptions of adaptive capacity, the RCCR framework can serve as an operationalization of 

climate (in)justices within rural coastal communities. Further, our climate justice results indicate 

that the State of North Carolina’s lack of dialogue on sea level rise needs to be addressed, as 

climate readiness will unfold differently in diverse coastal communities depending on their local 

adaptive capacity and relative climate change literacy.  

Climate Justice in North Carolina 

A capabilities approach to ensuring human rights considers what is necessary for an 

individual or group to achieve control over their political and local environment (Schlosberg, 

2013; Sen, 2011; Nussbaum, 1997). The limiting of agency to secure a high quality of life 

through institutional processes that are not inclusive, disproportionately distribute environmental 

problems or economic goods, and lack recognition of unique needs and distinct contexts between 

diverse communities constitute injustice (Schlosberg, Collins, & Niemeyer, 2017). The contrasts 

drawn between the Inner Banks (i.e., the study region) and Outer Banks (particularly those 

documented in Chapter 4) add context to debates about equity justice in flood management 

(Marino, 2018; Hardy, Milligan, & Heyden, 2017). We documented clear challenges of 

interacting with FEMA in the diverse communities and brought into question how the status quo 
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legal framing of coastal zone management as responding to individual events allows the Outer 

Banks greater access to state funds for mitigation actions (Moore & Acker, 2018). 

Across the multiple scales of government, choices are being made by a majority. 

Democratic voting represents the will of the majority, which challenges applications in 

marginalized or minority communities that do not have the same power or influence on politics 

at any of these scales (Ashwood & McTavish, 2016; Nixon, 2011). How might governance by 

the majority be influencing coastal zone management? There is reason to believe that the Outer 

Banks has an economic interest in maintaining the status quo (as described in Chapter 4). The 

legal framing of calling recovery efforts that include beach nourishment and recovery aid as 

responses to probabilistic events fails to consider the inevitability of sea level rise and potential 

misuse of taxpayer funds (Moore & Acker, 2018). If sea level rise were to be more actively 

considered by either FEMA or the state government in North Carolina, there would be 

challenges that preclude the use of public funds for limited lifespan projects. However, the Outer 

Banks, with its strong tourism industry and high property values, will likely maintain power in 

the dialogue. What will happen to the needs of the minority communities whose voices are not 

sufficiently included (at any scale) as challenges in coastal zone management mount under sea 

level rise? As adaptation continues to occur under the status quo, communities that have never 

seen a sea level rise projection will continue to cope with limited agency and adaptive capacity, 

unaware of the rising tide. Additionally, conservative residents, as a local majority, may also 

have higher vulnerability as they may be conflating adaptation to flooding as adequate for sea 

level rise due to a lack of state messaging. 

Low climate change literacy will have to be addressed at the state level. Ignoring the 

problem is negligent along racial lines and leaves many communities vulnerable to the coming 
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impacts. Conservative communities may also prove unreceptive despite high physical exposure. 

Isolated African American communities with historical development patterns that led them to 

occupy low-lying and highly flood-prone land are not part of the legal contentions over which 

SLR projection is best. They are not currently benefiting from the legal framing of coastal 

management and have been under-prioritized by FEMA as recovery in their communities does 

not provide the best cost-benefit analysis (Moore & Acker, 2018; Hardy, Milligan, & Heyden, 

2017; Neal et al., 2017). Impending needs for buy-outs and relocations in the coming decades 

(Moore & Acker, 2018), in an analogous way to Hurricane Katrina recovery efforts (Morse, 

2008), will make it appear that the government disproportionately relocates African American 

communities as they become uninhabitable (Hardy, Milligan, & Heyden, 2017). Avoiding this 

bias in the future will require a proactive approach to outreach and social learning to empower 

adaptation. 

Colorblindness that does not recognize unique contexts or distinct needs within diverse 

communities is problematic for achieving equity in coastal zone management (Hardy, Milligan, 

& Heyden, 2017). The scientific and coastal outreach community, as largely a homogenous 

group, also needs to consider the impact of stylizing outreach efforts and the sharing of 

information in distinct racial contexts. While outreach and information sharing may cause a 

positive impact in predominately-white communities (Jurjonas & Seekamp, 2017), this research 

found distinct results in separate racial contexts, especially in communities not familiar with 

climate change projections related to sea level rise. Effective outreach needs to consider unique 

audiences and recognize needs and social norms for sharing information. Social learning in 

diverse communities for resilience will become increasingly important as sea level rise 
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challenges low-lying coastal regions. Outreach then needs to be a focus of new research moving 

forward to ensure engagement is equitable and effective.  

Moving Forward and Future Research 

This dissertation has highlighted several principal directions for further research in rural 

coastal communities concerning climate justice and adaptive capacity. First, determining the 

preferred modes of communication in diverse rural contexts, in both minority and conservative 

communities, will be crucial for building resilience. Land use change and the artificial 

manipulation of drainage in socio-ecological systems create unique challenges for stormwater 

management. In many cases, infrastructure systems were built with resources, labor, and under 

less stringent environmental policy that is no longer available. Nonetheless, perceptions of 

failure in these systems reduce trust in all scales of government. Examining the collective nature 

of protecting ecosystem services against the individual options for adaptation can help reveal 

adaptation preferences in coastal regions. Finally, exploring the inequities of working with 

FEMA and the reframing of sea level rise at the state and federal scales can design new outreach 

for improving climate change literacy and more equitable outcomes in coastal zone management.  

Research could target the preferred modes of communication and outreach for social 

learning in rural coastal communities, particularly among African American residents. The low 

documented climate change literacy creates a difficult context for approaching communities 

about longer-term sea level rise strategies. Buy-outs for relocations will become a reality for 

planning and coastal zone management in areas without the financial resources to implement 

large-scale adaptation measures (Moore & Acker, 2018). In the meantime, better engagement 

strategies are needed, as the style of outreach we utilized proved to be ineffective among 

minority communities (i.e., lowering perceived adaptive capacity). A focus group, a power-point 
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presentation, and the following discussion do not appear to be the best format. Other local 

engagement efforts (e.g., knocking on doors) did not work either for sharing information on 

projects that would impact local communities. Future research that is developed in conjunction 

with a local leader and tests a variety of engagement approaches may better serve Sea Grant and 

other agencies for advancing their outreach efforts.  

The artificial drainage system on the Albemarle Pamlico Peninsula (McMullan et al., 

2016) has earned a unanimous consternation towards its effectiveness. Interestingly, 

communities with low climate literacy and those who are familiar with climate change 

projections hold similar views of the drainage system’s inadequacies. However, some 

populations experience that reality more than others. Further, as sea level rises it will become 

apparent that the issue is more complex than solely drainage. Meanwhile, outreach needs to 

consider how to provide information to convey accurately actual risk, as current risk conceptions 

appear based on trust of historical resilience created by a now aging infrastructure that has fallen 

into disrepair. In some cases, the infrastructure was built with slave labor and later maintained by 

inmates, and the drainage system drastically altered the landscape by converting wetlands into 

farms (McMullan et al., 2016). Time, inflation, and social change is now allowing the farms to 

be re-converted back to wetlands, as ditches have become too expensive to maintain without 

low-cost (and unethical) labor. Further, changing coastal regulations that embrace conservation 

of wetlands and important species promises improved resilience through ecosystem services. 

Yet, the ecosystem services—including flood regulating services—provided by wetlands are not 

recognized by residents, particularly those residing next to land that has been transferred to the 

USFWS or other conservation organizations.  
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Nevertheless, the system is more complex than systematically improving resilience when 

the system is full of individual and independent actors with varying degrees of agency. Research 

is needed addressing coastal zone management and the intersections across scales of local, state, 

and federal government focus on institutional learning to inform policy. This work seeks to 

balance traditional built-infrastructure flood management by promoting the preservation of 

wetlands and the associated ecosystem services for storm mitigation (Pahl-Wostl et al., 2013). 

Social learning is promoted as a tool in which coastal zone management would drastically 

improve if stakeholders, leaders, and officials understand the collective benefit of wetlands and 

storm mitigation (de Kraker, 2017; Becu et al., 2017; Folke, 2006). Problematically, the 

ecosystem service argument is that of a collective benefit. In any given socio-ecological system, 

for example, the Albemarle Pamlico Peninsula, protecting more wetlands will raise overall 

resilience and offer some level of flood damage reduction in terms of costs at a county or 

regional scale. However, any individual actor with their own best interests in mind would be 

challenged to accept any modest improvement in resilience at the systems level, while not 

necessarily experiencing any individual benefit. An actor could harden their own shoreline or 

construct some mitigation infrastructure and likely receive a greater individual resilience benefit. 

Thus, individual actors choosing personal over collective benefits suggests that coastal zone 

management is a commons issue (Ostrom, 2015).  

Moving forward, as sea level rise increasingly impacts the coast, flooding events become 

more frequent and intense, and measurement scales become increasingly unreliable (e.g., 100-

year floods; Kopp et al., 2015), collective action will become more important. Isolated individual 

actions will continue to shift erosion patterns and harm neighbors as individuals passively benefit 

from ecosystem services that are protected or restored (Moore & Acker, 2018; Neal et al., 2017). 
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If individuals act in their own interest, this future offers continued marginalization and climate 

justice issues (Marino, 2018; Hardy, Milligan, & Heyden, 2017). With increasing property value 

resulting from more infrastructure, FEMA recovery aid (if metrics do not seek to create greater 

equity instead of the classic return on investment formulas) will continue to finance high-risk 

development (Moore & Acker, 2018; Neal et al., 2017). Moreover, the marginalized 

communities with minimal adaptive capacity to implement individual actions will rely heavily on 

the success of the collective actions for coastal resilience in the socio-ecological system. Buy-

outs and relocations may then concentrate on the diverse communities along the coast that have 

not hardened their shoreline or been helped by FEMA in the same way as the high-value industry 

and tourism destinations like the Outer Banks. New lines of research must begin to consider our 

coasts as “a commons before the sea” to promote collective action.  

The amount of conflict documented in this dissertation between communities and their 

surrounding wetlands also needs special attention. Wetlands provide a collective benefit and 

storm surge mitigation services (Barbier et al., 2011). However, the historical development 

pattern in the southeast and within the Albemarle Pamlico Peninsula has resulted in many 

African American communities occupying the low-lying land near these wetlands (Hardy, 

Milligan, & Heyden, 2017; Morse, 2008). Alligator is surrounded by the wetlands of the 

Palmetto-Peartree Preserve, which was protected with the promise of ecotourism opportunity in 

the region; however, community members explained that such opportunity has never realized. It 

would be challenging to prove that the ecosystem services here are helping the township reduce 

recovery costs. Are African Americans then also taking on the disproportionate burden of 

safeguarding ecosystem services and conservation of habitat? Under more sea level rise, the 

wetland ecosystem service argument will become increasingly tenuous. Research could explore 
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whether ecotourism development is equitable, who is involved and benefiting economically, and 

if the distribution of this “good” on the landscape may disproportionately affect communities of 

color.  

Concluding Remarks 

The Albemarle Pamlico Peninsula of eastern North Carolina is facing extreme adversity 

in the coming decades considering the sea level projections, the increased frequency of 100-year 

flood events, and a strained local economy coping with out-migration, diminished tax base, and 

limited development options. Climate justice issues are also unfolding on the landscape, 

exacerbated by a negligent stance by the state toward mainstreaming sea level rise adaptation. 

The injustice of the situation is compounded in counties with high poverty levels and low-

emissions lifestyles who will face a disproportionate adaptation burden and, in many cases, buy-

outs and eventual relocations of their communities even though they were not responsible. As 

policy continues to embrace cost-benefit analyses as the most utilized tool for decision-making 

and policy, as in the case of FEMA, continued inequities can be expected. Meanwhile, financing 

of the National Flood Insurance Program through bailouts will encourage more high-risk 

development in areas with strong tourism industries and high property values like the Outer 

Banks, while the Inner Banks are coping with the same impacts. Accepting the status quo will 

foster an increasing tax burden, as coastal zone management policies continue to invest in highly 

vulnerable coastal zones through beach nourishment projects and other sea level rise adaptation 

strategies. By including diverse voices in research and coastal zone planning efforts, as well as 

targeting such inclusiveness through more effective outreach, we may avoid social inequity and 

negligence in the resilience dialogue. 



   

168 
 

REFERENCES 

Ashwood, L., & MacTavish, K. (2016). Tyranny of the majority and rural environmental 

injustice. Journal of Rural Studies, 47, 271–277. 

http://doi.org/10.1016/j.jrurstud.2016.06.017 

Barbier, E. B., Hacker, S. D., Kennedy, C., Koch, E. W., Stier, A. C., & Silliman, B. R. (2011). 

The value of estuarine and coastal ecosystem services. Ecological Monographs, 81(2), 169–

193. http://dx.doi.org/10.1890/10-1510.1 

Barrett, S. (2013). Local level climate justice? Adaptation finance and vulnerability reduction. 

Global Environmental Change, 23(6), 1819–1829. 

http://doi.org/10.1016/j.gloenvcha.2013.07.015 

Becu, N., Amalric, M., Anselme, B., Beck, E., Bertin, X., Delay, E., Rousseaux, F. (2017). 

Participatory simulation to foster social learning on coastal flooding prevention. 

Environmental Modelling & Software, 98, 1–11. 

http://doi.org/10.1016/j.envsoft.2017.09.003 

de Kraker, J. (2017). Social learning for resilience in social–ecological systems. Current Opinion 

in Environmental Sustainability, 28, 100–107. http://doi.org/10.1016/j.cosust.2017.09.002 

Folke, C. (2006). Resilience: The emergence of a perspective for social-ecological systems 

analyses. Global Environmental Change, 16(3), 253–267. 

http://doi.org/10.1016/j.gloenvcha.2006.04.002 



   

169 
 

Hardy, R. D., Milligan, R. A., & Heynen, N. (2017). Racial coastal formation: The 

environmental injustice of colorblind adaptation planning for sea-level rise. Geoforum, 87, 

62–72. http://doi.org/10.1016/j.geoforum.2017.10.005 

Jurjonas, M., & Seekamp, E. (2017). Rural coastal community resilience: Assessing a framework 

in eastern North Carolina. Ocean & Coastal Management. 

http://doi.org/10.1016/j.ocecoaman.2017.10.010 

Kettle, N. P., & Dow, K. (2014). Cross-level differences and similarities in coastal climate 

change adaptation planning. Environmental Science and Policy, 44, 279–290. 

http://doi.org/10.1016/j.envsci.2014.08.013 

Kopp, R. E., Horton, B. P., Kemp, A. C., & Tebaldi, C. (2015). Past and future sea-level rise 

along the coast of North Carolina, USA. Climatic Change, 132(4), 693–707. 

https://doi.org/10.1007/s10584-015- 1451-x 

Marino, E. (2018). Adaptation privilege and Voluntary Buyouts: Perspectives on ethnocentrism 

in sea level rise relocation and retreat policies in the US. Global Environmental Change, 

49(October 2017), 10–13. http://doi.org/10.1016/j.gloenvcha.2018.01.002 

McMullan, P., Carroll, P., Landino, J., Barnes, S., (2016) North Carolina’s blacklands treasure. 

Pamlico & Albemarle Publishing 

Moore, J., & Acker, L. (2018). Recurrent flooding, sea level rise, and the relocation of at-risk 

communities: Case studies from the commonwealth of Virginia. William & Mary Law 

School Scholarship Repository. 



   

170 
 

Morse, R. (2008). Environmental justice through the eye of hurricane Katrina. Washington, DC: 

Joint Center for Political and Economic Studies, Health Policy Institute. 

Neal, W. J., Pilkey, O. H., Cooper, J. A. G., & Longo, N. J. (2017). Why coastal regulations fail. 

Ocean and Coastal Management, 1–14. http://doi.org/10.1016/j.ocecoaman.2017.05.003 

Nixon, R. (2011). Slow Violence and the Environmentalism of the Poor. Harvard University 

Press. 

Nussbaum, M. C. (1997). Capabilities and human rights. Fordham Law Review, 66(2), 273–300. 

http://doi.org/10.1017/CBO9781107415324.004 

Ostrom, E. (2015). Governing the commons. Cambridge university press. 

Pahl-Wostl, C., Becker, G., Sendzimir, J., & Knieper, C. (2013). How multi-level societal 

learning processes facilitate transformative change: a comparative case study analysis on 

flood management. Ecol Soc, 18(4). http://doi.org/10.5751/ES-05779-180458 Research 

Sen, A. (2011). The idea of justice. Harvard University Press. 

Schlosberg, D. (2013). Theorising environmental justice: The expanding sphere of a discourse. 

Environmental Politics, 22(1), 37–55. http://doi.org/10.1080/09644016.2013.755387 

Schlosberg, D., & Collins, L. B. (2014). From environmental to climate justice: Climate change 

and the discourse of environmental justice. Wiley Interdisciplinary Reviews: Climate 

Change, 5(3), 359–374. http://doi.org/10.1002/wcc.275 

Taleb, N. (2012). Antifragile: Things that gain from disorder. New York: Random House 



   

171 
 

Tanner, T., Bahadur, A., & Moench, M. (2017). Challenges for resilience policy and practice. 

Working Paper 519. London: Overseas Development Institute (https://www. odi. 

org/sites/odi. org. uk/files/resource-documents/11733. pdf). 

 



   

172 
 

APPENDICES 



   

173 
 

Appendix A 

Appendix A 
The origin of RCCR themes 

Vulnerability Themes  Resilience Themes 
Related Terms:  Source Implications for 

Adaptive Capacity 
Related 
Terms:  

Source Implications for 
Adaptive Capacity 

Livelihood Dependency Livelihood Diversity 
Agricultural 
Food Security 

Davies et 
al., 2009 

Household food 
security is impacted 
by natural hazards in 
agriculture dependent 
communities. 

Livelihood 
Diversity 

Forster et 
al., 2014 

Livelihood 
diversification can 
reduce the threat of 
failure in resource 
dependent systems. 

Natural 
Resource 
Dependency 

Forster et 
al., 2014 

Dependency comes 
from a direct 
association between 
livelihoods of 
individuals, sectors, 
communities to a 
natural resource and 
economy. 

Livelihood 
Portfolio 

Adger, 2005 The presence of 
choices for 
livelihood leads to 
greater adaptive 
capacity and buffers 
effects of natural 
hazards. 

Livelihood 
Uncertainty 

Amundsen, 
2015 

Livelihood uncertainty 
is caused by 
environmental or 
market changes to a 
livelihood. 

Crop Diversity Davies et 
al., 2009 

The ability to 
maintain different 
crop choices for 
different conditions 
maintains income. 

Employment 
Loss 

Cutter et al., 
2006 

Loss of employment 
leads to slower 
recovery after a 
disaster. 

Livelihood 
Options 

Ferrol- 
Schulte et 
al., 2013 

Coastal livelihoods 
are exposed to 
greater risk and 
options build 
resilience. 

Poverty Prosperity 
Poverty Donner & 

Rodriguez, 
2008 

Poverty influences 
disaster processes, 
preparedness, 
impacts, response, 
recovery, and 
reconstruction. 

Wealth Emery & 
Flora, 2006 

Transfer of wealth 
within a community 
maintains local 
economies. 

Marginalization Maru et al., 
2014 

Marginalized 
populations have 
limited access to 
social and economic 
services within 
communities can slow 
adaptation processes. 

Economic 
Development 

Economic 
development 
creates resources for 
strategic planning. 

Low-Income Morss et al., 
2011 

Economic loss is a 
poor metric for 
measuring resilience 
and hazard damages 
for low-income 
groups. 

Critical 
Infrastructure 

Ho Oh et al., 
2014 

Critical 
infrastructure 
facilitates the local 
economy in terms of 
communications, 
transportation, and 
energy distribution. 
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Social Status Adger et al., 
2009 

Social status plays a 
role in collective 
action for climate 
change adaptation. 

Tax Base Frazier et 
al., 2010 

Tax base generates 
revenue to fund long 
term planning. 

Socio-
economic 
Status 

Cutter et al., 
2006 

Wealth enables 
communities to 
absorb and recover 
from losses more 
quickly due to 
insurance, social 
safety nets, and 
entitlement programs. 

Health Donatuto et 
al., 2014 

Health includes 
mental and social 
well-being, not 
simply the absence 
of disease. 

Special Needs 
Populations 

Infirm, transient, 
homeless, and 
institutionalized 
populations are 
disproportionately 
vulnerable. 

Resources Pfefferbaum 
et al., 2015 

Resources include 
money, information, 
technology, tools, 
raw materials, and 
services to take care 
of community 
problems. 

Unsustainable Development Sustainable Development 
Ecosystem 
Fragmentation 

Saleem 
Khan et al., 
2012 

Development can 
cause ecosystem 
fragmentation and 
sediment starvation, 
which reduces coastal 
resilience. 

Ecosystem 
Services 

Granek et 
al., 2010 

Ecosystem services 
are goods and 
services provided by 
nature that benefit 
people. 

Wetland Loss Fabricius et 
al., 2007 

Wetlands are 
opportunistically used 
for developed without 
true reconciliation of 
lost services. 

Coastal 
Services 

Barbier et 
al., 2011 

Coastal ecosystem 
services are related 
to protection from 
natural hazards. 

Haphazard 
Development 

Macintosh, 
2013 

Development 
frequently occurs in 
floodplains and other 
areas highly 
susceptible to 
hazards. 

Storm 
Mitigation 

Duarte et 
al., 2013 

Ecosystems mitigate 
impacts caused by 
natural hazards. 

Agricultural 
Expansion or 
Intensive 
Agriculture 

Barbier et 
al., 2011 

Agriculture can 
occupy areas that 
previously provided 
ecosystem services or 
cause runoff that 
damages those 
services. 

Nursery 
Habitat 

Wood et al., 
2013 

Nursery ecosystems 
play an important 
role in a life stage of 
a commercially 
important specie. 

Community Disengagement Community Cohesion 
Urban 
Migration 

Rodriguez- 
Pose & 
Hardy, 2015 

Loss of talent or 
human capital from 
migration to cities 
exacerbates 
disparities and 
incidence of poverty. 

Cultural Base Clarke et 
al.,2013 

Coastal adaptation is 
grounded in world 
views, culture, and 
both historical and 
political context. 

Job Loss Emery & 
Flora, 2006 

Job loss leads to a 
downward spiral of 

Institutional 
Trust 

Kettle & 
Dow, 2014 

Trust in local 
government is 
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assets, economy and 
livelihoods. 

important for local 
planning decisions. 

Stable 
Population 

Wall & 
Marzall, 
2006 

High turnover, 
unstable populations 
and out migration 
create planning 
difficulties. 

Community 
Connection 

Donatuto et 
al., 2015 

Members actively 
participate in 
community 
functions and help 
each other. 

Climate 
Migration 

McLeman & 
Smit., 2006 

Climate related 
migration has 
happened historically 
and will increase with 
climate change and 
sea level rise. 

Place 
Attachment 

Amundsen, 
2015 

Place attachment 
concerns a spatial or 
physical area but 
also activities within 
which are tied to 
identity, history, 
culture and 
tradition. 

Future 
Expectation 

Pfefferbaum 
et al., 2015 

Community members 
can have or not have 
hope for the future of 
the community. 

Community 
Interaction 

Agrawal & 
Gibson, 
1999 

More frequent 
community 
interactions can 
lower the cost of 
adaptation through 
higher collaboration 
ability. 

Rigidity Agency 
Rigidity Carpenter & 

Brock, 2008 
Highly connected, 
self- reinforcing and 
inflexible government 
institutions don’t 
allow for adaptation 
in response to change. 

Agency Adger et al., 
2009; 
Lazrus, 2012 

Agency refers to the 
capacity of 
individuals or groups 
to act freely and 
affects one’s own 
future. 

Isolation/ 
Remoteness 

Maru et al., 
2014 

Distance from central 
government can 
affect attention from 
relief programs and 
adaptation planning 
services. 

Self 
Determination 

Donatuto et 
al., 2015 

Through 
perseverance 
communities can 
develop and enact 
their own programs. 

Lack of Trust Kettle & 
Dow, 2014 

Lack of trust in 
planning processes 
leads to low adoption 
of strategies. 

Flexibility Glaas et al., 
2010 

Flexibility in 
management 
systems allows for 
the democratization 
of adaption. 

Uncertainty Yoo et al., 
2011 

Ambiguous or 
uncertain impacts and 
outcomes affect 
participation in 
planning processes. 

Locus of 
Control 

Brown & 
Westaway, 
2011 

Individuals believe 
that can control the 
events that affect 
them. 

Institutional 
Capability 

Awareness, 
governance, and a 
policy foundation is 
necessary for an 
institution to build 
adaptive capacity. 

Self-efficacy Self-efficacy is the 
ability to exercise 
agency or sense of 
control over one’s 
life. 
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Appendix B 

Appendix B: survey items 

Theme Question 
Livelihoods I could find another job if I need to in my community. 

There are jobs for younger generations in my community. 
It is difficult to start a business in my community. (Reverse coded) 
There are new businesses coming to the region. 
People will be able to make a living wage 20 years from now in the region. 

Cost of 
Living  

My community is a healthy place to live. 
My community has adequate resources to plan for the future (skilled planners, 
tax base, tourism income, federal grants). 
My community’s local infrastructure is in good condition (roads, bridges, storm 
drainage). 
Flood insurance is affordable in the region. 
Health insurance is affordable in the region. 
Private education options are affordable in the region. 
Local public schools are of high quality in the region. 

Ecosystem 
Services 

New development is well planned by the local government. 
New development has caused flooding in my community. (Reverse coded) 
New development has reduced the amount of wetlands in the region. 
New development has caused shoreline erosion in the region. 
Wetlands are important for commercial fishing in the region. 
Planting vegetation on shorelines is important to reduce erosion in the region. 
Wetlands protect my community from storm related flooding. 
Creating new Oyster beds protects against storm related flooding in the region.  
Engineered shorelines protect against storm related flooding in the region 
(Dikes, seawalls, tides gates). 

Community I am happy living in my community. 
I plan to live for the foreseeable future in my community. 
I feel like I belong in my community. 
People help each other out when needed in my community. 
People trust each other in my community. 
I trust people in my community. 

Rigidity I actively participate in local government in my community (voting, meetings, 
calls, letters). 
My community actively participates in the local government. 
My voice gets heard by the local government. 
My local government has strong leadership. 
People in my community trust local government decisions. 
I trust local government decisions. 
Government regulations that impact me are easy to understand 
Government regulations limit my ability to make a living in the region (reverse 
coded) 
Government regulations are important to protect natural resources in the region 
Flooding will regularly create problems 20 years from now in my community. 
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Risk 
Perceptions 

Saltwater intrusion will be a problem 20 years from now in my community. 
Sea level rise will be a problem 20 years from now in my community.  
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Appendix C 

Appendix C:  
The modified resilience and vulnerability themes as presented for the adaptive capacity 
assessment (Jurjonas & Seekmap, 2017). 

Vulnerability 
Theme 

Definition Resilience 
Theme 

Definition 

Vulnerable Your community’s assets 
(infrastructure, population, 
businesses, land, natural 
resources) are likely to be 
negatively impacted from 
hazardous events that may 
take longer to recover from. 

Resilient Your community is well 
prepared for hazardous 
events and can recover from 
hazardous events in a timely 
and efficient manner. 

Livelihood 
Dependency 

Your community relies on a 
single natural resource or 
industry to create most jobs. 

Livelihood 
Diversity 

Your community has many 
different industries that 
provide jobs for its residents. 

Poverty Your community has groups 
of individuals 
(subpopulations) who are 
more at risk to natural 
hazards, experience economic 
strain or are leaving the area 
to seek jobs elsewhere (rural 
flight). 

Prosperity Your community is 
successful in terms of its 
employment rates, job 
opportunities, and tax base, 
and has affordable education, 
health care, and housing. 

Unsustainable 
Development 

Your community does not 
have land use policies, has 
policies that do not promote 
well-being or natural resource 
conservation, or allows 
development to occur 
anywhere, including high-risk 
areas. 

Sustainable 
Development 

Your community has land use 
policies that promote well-
being, such as preserving 
wetlands for clean water and 
storm surge protection or 
providing natural areas for 
recreational and spiritual 
enjoyment. 

Community 
Disengagement 

Your community is 
experiencing reduced 
participation in local 
government, churches, 
schools, and community 
social events. 

Community 
Togetherness 

Your community values 
people from different 
backgrounds, is quick to lend 
a helping hand, and has a 
shared vision for the future. 

Rigidity  Your community lacks trust 
in its leaders or has 
regulations that limit the 
ability of the community to 
change or adapt to new 
situations. 

Self-Ability Your community has leaders 
with the power or ability to 
manage problems or 
situations and effectively 
plan for the future. 
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Appendix D: Semi-structured Interview Protocol 

Indicator 
● Community Togetherness 
● Agency 
● Livelihood Diversity 
● Prosperity  
● Ecological Integrity 
● Exposure/Vulnerability  

 
In this study I am interested in community assets, threats, and responses.  This study will 
include these communities on the Albemarle Pamlico Peninsula: Washington, Plymouth, 
Columbia, Manns Harbor, Engelhard, Pantego, Fairfield, and Swanquarter.  I am also 
interested in the Albemarle Peninsula as a community.  Which community are you most 
familiar with? 

I. First, I would like to hear about you and your community.   
1. How long have you been in the area? 

a. What do you do?   
2. What are some of the best things about living here? 

a. What do you do for fun?   
3. What makes this community unique compared to other communities in the area?   
4. What are the economic drivers? 

a. When you think of current job opportunities what comes to mind? 
b. How would you describe the economic well-being of your community and its 

residents? 
5.  What do people depend on for their livelihood? 
6. What draws visitors here?   
7. Are most people in your community year-round residents? 

a. Do locals utilize natural resources? 
i. Farming? Fishing? Forestry? Other? 

8. Is there a strong sense of community amongst the residents here?   
a. What bonds this community together? 

9. Would you say your community has a unique cultural identity?    
a.  What makes up that identity? 
b. Are there specific events unique to your community? 

10. What would you say are three driving forces that have been critical to making the community 
what it is today? 

a. How has the community changed in the past 20-30 years? 
II. Now, I would like to ask you about the natural resources here, the environment, and 
how your community fits in on the Albemarle Pamlico Peninsula.   

1. What are the challenges for your community now or in the coming years? 
a. Are you concerned about the natural resources in your community? 
b. Would you say your community is dependent on a specific resource?   



   

180 
 

2. Have you noticed changes within your lifetime to the surrounding environment or community? 
a. Has your or the communities’ relationship with a natural resource changed over time?  

3. Have there been any major environmental events or disasters? 
a. Have there been significant flooding events?   
b. What were the impacts to the natural resources or the community?  
c. What are your future concerns considering natural resources and your community?   

4. Have you noticed any change in the water on the APP?  Groundwater? 
a. I’ve heard that the jellyfish in the streams can show how far upstream the saltwater is 

moving. Is that true? 
b. Have you noticed changes in how far they come up stream? 
c. What about groundwater?  Are wells getting more salty?   
d. Are soils getting more salty and effecting local farming or forests?  
e. Is it changing your community?  Is it a threat to your community?  
f. Is it a threat to you?    
g. How do you envision it changing your community in the future? 

5. What would you say are the primary causes of the problems or impacts you described?   
a. What should be done?  
b. Are you willing to pay for solutions?   

III. Next, I have some questions about community management and natural resources.  
(Insert Extra Questions here)  

1. Who is most likely to respond to a natural resource problem or impacts in the community?  
a. What are those natural resources for this community?  
b. Do stakeholders actively engage in natural resource issues?   
c. Are there community leaders and do they actively engage in natural resource issues?   
d. Are there community groups or local government entities that are engaged in natural 

resource issues?   
e. Are there non-profits actively engaged in natural resource issues? 

2. How do these groups address these issues if they do? 
a. Are there planning events or documents in place? Explain. 

i. Are these events well known or publicized? 
b. Are there meetings that take place to address issues?   

i. Who attends?  
ii. What are the outcomes? 

c. Are these groups effective at what they do? 
d. How could they improve? 

3. Where do the partnerships and collaborations lie?  Who works together? 
a. Do APP communities work together? How?  
b. Do they work effectively? Why or why not? 
c. Are there tensions between interest groups in the community? 
d. How did those tensions develop? 

4. Is Tourism a source of income within the community?  
a. Are there livelihoods that are dependent on tourism? 
b. Will tourism be a viable source of income in the future?   
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IV. Finally, I have a few more questions about your community and local perceptions. 
1. How do you think climate change is perceived locally?  What about sea-level rise?   

a. Are people concerned about climate change and impacts on the community? 
i. In terms of natural resources? 

ii. In terms of quality of life and livelihoods? 
2. Are there particularly vulnerable, disadvantaged or unrepresented populations present in the 

community (E.g., race, ethnicity, age, ability, gender, or socioeconomic class)?   
a. Have their been initiatives to include these groups in local discussions? 
b. Were they successful?   
c. Have there been initiatives to create jobs on the APP? Describe.   

3. Will there be opportunities here for younger generations?   
a. What do you envision those opportunities to be? 

V. Is there anything else you would like to share about your community or its natural 
resources? 
Extra Questions 
For resource managers  

1. What is your agency’s/organization’s background in resource management? 
2. What are your goals? 
3. Do you work with partners to achieve those goals? 
4. What do they bring to the table? 
5. Are you partnerships successful? 
6. What are your biggest challenges for meeting those goals?   
7. Is salinization a challenge?  Explain.  

For community leaders 
1. What are the planning and management needs in your community? 

a. Who do you work or collaborate with?   
b. What are the main challenges?   

i. Is salinization a challenge?   
ii. Is sea-level rise? 

c. Do you have to address these challenges? 
i. What are your strategies?   

ii. Where does your information come from (extension, organizations, etc...?) 
iii. Are there other strategies that need to be considered?   

2. Do you think that your community can withstand changes in sea-level 
a. Are there adequate mitigation infrastructure systems? 

i. Are there critical seawalls or levees that protect your community?   
ii. Do new systems need to be built? 
iii. How would they get built?   

3. Do you think that your community can withstand changes in salinity? 
a. How have storms affected this community?   
b. How does the town fare in flooding events? 
c. Is the stormwater management infrastructure and drainage adequate? Explain?   

4. Who is most involved with your community and local politics 
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a. Who are the leaders in your community?  Stakeholders, NGOs, government?  
b. Who works well together?  
c. Are there groups of residents that don’t actively participate?  

i. Have you tried to reach these groups? How? 
ii. Why do you think they don't want to participate? 

For Business Owners (Forestry, Farm, Restuarants, and Tourism)  
1.  What were your goals for your business this past year?  Did you meet them?   
2. What are were your biggest challenges? 
3. What are your strategies to account for those challenges? 
4. Have you developed any partnerships for your business?   

a. Who are they? 
b. What do they bring to the table? 
c. Has it been successful?   

5. What do you envision for the future of your business and businesses like yours? 
a. Do you think salinization or sea level rise will positively or negatively affect your 

business? How? Why? 
For resource users (Forestry, fishery, farming, and other landowners) 

1. How long have you been a_____________? 
2. Is that the main use of your property?   
3. How big is your property? (Acres)   
4. How was ______ (Your profession) for previous generations? 

c. When were the golden days? Explain? 
d. Have you worked with the government or an NGO? 

i. How would you describe your interactions? 
e. How will it be for who comes next?  
f. What will happen if things get worse for________________?  
g. What are the opportunities? 

i. To adapt? 
ii. Do something new? 

iii. Have you spoken with anyone for future planning? (Government, NGOS, 
neighbors?)  

 
 
Thanks for your time. I appreciate your help! 
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Appendix E: Focus Group Posters (Nominal Group Process Chapter 4) 
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Appendix F: Albemarle Pamlico Residential Survey 
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