
ABSTRACT 
 

SMITH, JORDAN W. Adapting to Changing Environmental Conditions: Mixed-Methods 
Analyses of How Social Capital and Place-Based Social-Psychological Dependencies 
Influence Climate Change Resilience in Southern Appalachia. (Under the direction of Dr. 
Roger L. Moore and Dr. Dorothy H. Anderson). 
 

The impacts of global climate change have captured the attention of citizens, policy 

makers, industry, and the scientific community. Adaptation measures informed by both 

physical and social sciences are needed. This research analyzes communities’ and 

individuals’ abilities to adapt to changing climatic conditions. I investigate how both 

communities’ and individuals’ resilience is affected by social, economic, and environmental 

contexts. Specifically, I examine the hypothesis that the ability to adapt to changing climatic 

conditions is enhanced by the presence of weakly coupled social ties characterized by high 

degrees of trust among individuals. The related hypothesis, that adaptive capacities are 

limited by the presence of dense and insular social ties with low levels of trust, is also 

examined. I also examine a third hypothesis that suggests adaptive capacities are diminished 

by place-based social-psychological dependencies, as dependencies limit the range of real or 

perceived options available to communities and individuals when confronting altered 

environmental conditions. These three hypotheses are tested through three mixed methods 

case studies in rural, resource dependent communities within the Southeastern United States. 

The findings of this research improve the empirical understanding and theoretical 

development of resilience as a social process. By gaining a clearer understanding of how 

communities and individuals perceive their ability to adapt to changing environmental 

conditions, decision makers can focus on policy solutions that increase adaptive capacities 

and build social resilience.
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Abstract 
 

A fundamental assumption in nearly all research on social adaptation to environmental 
change is that there is a concomitant and inverse relationship between human communities’ 
dependence upon particular natural resources affected by environmental change and those 
communities or societies’ resilience to disturbances. However, recent theoretical and 
empirical developments suggest resilience is a dynamic social process determined, in part, by 
the ability of communities to act collectively and solve common problems. The interactional 
approach to community is utilized to develop a framework whereby various patterns of social 
interaction define the process of social resilience. Data come from multiple mixed methods 
case studies of forest dependent communities within Southern Appalachia. The findings 
reveal varied processes of social resilience can occur in communities with similar levels of 
resource dependence; a community’s composition of internal social ties and their cross-scale 
linkages to external agencies and organizations define these processes. 
 
Keywords: Resource dependence, Social Capital, Adaptation
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Community Resilience in Southern Appalachia: 
A Theoretical Framework and Three Case Studies 

 
Introduction 

Human communities, societies and civilizations have been adapting to changing 

environmental conditions since long before written histories were recorded (McIntosh et al. 

2000). However, current global trends spurred by anthropogenic causes such as increases in 

mean annual atmospheric temperatures, rising sea levels and more frequent and severe 

natural disasters, have raised serious concerns about the capabilities of modern communities, 

societies and civilizations to successfully adapt (National Academy of Sciences 2010). As a 

result, a burgeoning body of scientific research is being devoted to understanding the 

complex relationship between climate change impacts and social responses. 

A fundamental assumption evident in nearly all research on social adaptation to 

environmental change is that there is a concomitant and inverse relationship between human 

communities’ or societies’ dependence upon particular natural resources affected by 

environmental change and those communities or societies’ resilience to such disturbances. 

Dependence on a narrow range of natural resources increases social vulnerability as 

disturbances affecting resource stability can cause severe variability in the production of 

socio-economic benefits (Adger 2000). In this paper, we examine communities’ dependence 

upon natural resources to determine if, in fact, resource dependence negatively affects the 

socio-economic stability of those communities. 

While previous research suggests natural resource dependence is a major determinant 

of social resilience (Adger 2000; Machlis and Force 1988), recent theoretical and empirical 

developments suggest resilience is a dynamic social process determined, in part, by the 
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ability of communities to act collectively to solve common problems (Adger 2003; Folke et 

al. 2005). Given this, we also analyze how specific patterns of social interaction can 

influence a community’s ability to adapt to changing environmental conditions. Specifically, 

we utilize existing social capital theory and the interactional approach to community to 

develop a theoretical framework for better understanding the role social interaction plays in 

community resilience. 

Fundamentally, this paper has two primary objectives. The first objective is to 

examine how the dependence of human communities upon the availability and utilization of 

natural resources can affect the long-term stability of those communities. The second 

objective is to explore resilience as a process facilitated through the presence of specific 

types and patterns of social interaction. Achieving these objectives contributes to the 

development of a more integrated theoretical framework. This framework is useful as both a 

social scientific tool that can be utilized to further the understanding of how human 

communities have, and are capable of, adapting to increasingly variable environmental 

conditions. The framework can also inform resource management and social governance 

processes by illustrating how specific social outcomes, such as economic stability, can be 

achieved through the multiple pathways linking various natural resource dependencies and 

specific patterns of social interaction. 

 

Theoretical Framework 

Social Resilience 

As scientific and public concern over the biophysical impacts of climate change have 

increased over the past several decades (Aspinall 2010) so too has the social scientific 
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endeavor of understanding how human individuals, communities, and societies have, or are 

capable of, adapting to changing environmental conditions. A large amount of scientific 

evidence makes clear that many ecological systems are transitioning into dramatically 

different states defined by more variability, complexity and uncertainty than at any previous 

point in history (National Research Council 2010). Solely mitigating the anthropogenic 

drivers of climate change is not a sustainable solution; rather, individuals, communities, and 

societies need to develop their capacities to adapt to unpredictable environmental futures. 

Resilience theory, originating within the field of systems ecology, has emerged as the 

dominant scientific paradigm through which both biophysical and social adaptations to 

climate change can be understood1. Resilience theory is grounded in the concept that all 

social and ecological systems are not stable (May 1977). Rather, these systems can exist 

within multiple states of self-organization, within which the relationships between system 

properties are relatively persistent and capable of absorbing disturbances from external 

sources (Holling 1973). A social or ecological system’s resilience is defined by the 

magnitude of shock the system can absorb and remain within a given state, the degree to 

which the system is capable of self-organization, and the degree to which the system can 

build capacity for learning and adaptation (Folke et al. 2002). 

The ability of a social or ecological system to remain within a particular 

organizational state, its resilience, is a function of interactions between system properties 

within and across multiple scales (Holling and Gunderson 2002). In a human context, 

resilience, like any other social phenomenon, is inherently a social process guided by specific 

                                                 
1 However, the theory’s applicability to social systems has been called into question (Davidson 2010; Wilbanks 
and Kates 2010). 
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types and patterns of social interaction. Despite this fact, the growing body of literature 

concerned with social resilience has yet to fully describe and analyze how specific types and 

patterns of interaction affect, either by helping or hindering, communities’ ability to adapt to 

external stressors. An interactional approach to community provides the necessary basis from 

which these patterns of social interaction can be analyzed. 

 

Interactional Approach 

The interactional approach to community suggests community is defined by three 

elements: i) a locality; ii) a local society; and iii) a process of locally oriented collective 

actions (Wilkinson 1999). The third element—processes of locally oriented collective 

action—is a central determinant of a community’s resilience. According to the interactional 

approach, processes of locally oriented collective action must benefit the entire population of 

a locality for them to be truly actions of the community, as opposed to actions that just occur 

within the community (Wilkinson 1999, 32-33). Locally oriented collective actions 

(community actions), are therefore facilitated by community members’ ability, through their 

patterns of interaction, to address collective problems. The process of resilience is defined by 

unique patterns of interaction within a social system; these processes “involve the 

interdependence of agents through their relationships with each other, with the institutions in 

which they reside, and with the resource base upon which they depend (Adger 2003, 388). 

A large body of sociological theory suggests specific patterns of social interaction can 

define how a community is able to respond to collective problems. For example, Durkheim 

(1933) originally suggested that social solidarity (i.e., the persistence of community) required 

high levels of social interaction, what he referred to as moral (or dynamic) density. 
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Relevantly, Durkheim also suggested moral density was a direct product of material (or 

physical) density; thus suggesting rural areas were less capable than their urban counterparts 

of responding to collective problems. Both Hawley (1950) and Castells (1977) present 

similar arguments suggesting rural areas are less resilient given that their lower population 

densities inhibit opportunities to interact. This line of sociological inquiry presents a 

foundation for understanding the relationships between specific patterns of social interaction 

in terms of a community’s ability to maintain its organization in the face of change. 

Specifically, this early research laid the groundwork for a more formalized framework of 

social interaction defined by the concept of social capital. 

 

Social Capital 

Social capital is a central component of resilience as it provides a well-developed 

analytical framework that focuses on the resources available to individuals and communities, 

provided to them via their social ties, which can be drawn upon to address collective 

problems. The concept is most generally defined as the “information, trust, and norms of 

reciprocity inhering in one’s social networks” (Woolcock 1998, 153). The work of social 

theorists Bordieu (1986) and Coleman (1988; 1990) conceptualize social capital as a 

collective possession of those individuals connected by social ties. Explicitly stated, “social 

capital is the aggregate of the actual or potential resources which are linked to possession of a 

durable network of more or less institutionalized relationships of mutual acquaintance and 

recognition—or in other words, to membership in a group” (1986, 248). 

The central thesis tying social capital to community resilience is that social capital 

defines both the material resources available within a community’s social system and the 
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ability of those resources to be mobilized, and subsequently utilized, within the network. The 

relative “strength” of the ties connecting individuals within the community determines if and 

how resources can flow throughout the community. Strong, or “bonding”, ties are relations 

among family members, friends, and neighbors in closed, tightly connected networks (Gittell 

and Vidal 1988). Bonding ties create dense network structures and strong but localized 

feelings of trust. Conversely, weak, or “bridging”, ties are relations among individuals or 

communities across distinct social networks. Bridging ties give access to resources and 

opportunities that exist in one network to members of another network (Granovetter 1973). 

A community is not defined solely by either bonding or bridging ties. Rather, all 

communities’ social networks contain an aggregate amount of both types. When 

conceptualized together, the aggregate level of each type of tie within a community can be 

utilized to define specific patterns of social interaction within that community. Figure 1.1, 

Panel A illustrates this community social capital typology. Communities with high stocks of 

both bonding and bridging social capital have a high degree of inclusion, as there are 

numerous horizontal and vertical ties within the community. Communities with high stocks 

of bonding capital yet low stocks of bridging capital are characterized by a high degree of 

internal factionalism and conflict. Communities with low bonding yet high bridging ties are 

defined by dependence and clientelism. Examples frequently cited within the rural and 

natural resource literatures include factory towns in which community development is 

controlled by a small business elite (e.g., Schulman and Anderson 1999). Finally, 

communities with low stocks of both bonding and bridging social capital are characterized by 

apathy and extreme individualism (Flora and Flora 2003). 
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[Figure 1.1] 
 

Mixed Methods Multiple Case Study Methodology 

To date, a large proportion of natural resource social science, particularly research 

grounded in sociological frameworks, has involved the use of case studies. The prevalent use 

of case studies by natural resource sociologists is most likely attributable to i) the emphasis 

placed upon linkages between localized resource conditions and patterns of community 

organization and change; ii) the theoretical roots of the field within human ecology; and iii) 

the field’s primary focus of solving local land-use issues as opposed to developing more 

generalizable theories (Field et al. 2002). This research follows suit and employs a multiple-

case study design. A multiple-case design, following replication within each case, enables a 

study to be more robust to the unique contextual factors that may influence results (Herriott 

and Firestone 1983). The external validity of study findings are also bolstered through the 

use of replicated case studies (Yin 2009). Concurrently, the findings from multiple-case 

designs can yield greater analytic generalization, in which previously developed theories can 

be utilized as a template with which to compare the results of each study and build more 

generalizable theoretical frameworks (Gomm et al. 2000). 

The individual cases within this study are three counties (Haywood, Franklin, and 

Mitchell) located in western North Carolina, USA. Cases were selected based upon three 

criteria: i) the county had to have been economically dependent upon natural resource based 

industries in the recent past (defined as > 10% employment in either farming, forestry, 

fishing, hunting or mining); ii) the county had to be predominantly forested with the primary 

population center located adjacent to publically managed forests, and iii) the counties had to 
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be as geographically and socio-demographically similar as possible. This logic underlying 

the selection of similar cases enabled us to predict similar results (a literal replication) based 

upon our guiding theoretical propositions while minimizing potentially confounding 

contextual influences (Yin 2009). 

 

Data Collection and Analysis 

Within each case community, we utilized mixed methods research techniques 

enhancing the study’s capacity to generate more analytically and theoretically generalizable 

results. Specifically, we collected secondary data on the historical trends of socio-economic 

stability, economic natural resource dependence, and social capital for each county. 

Collection and analysis of historical data provides two benefits. First, it enables us to extend 

the temporal scope of the analysis of the connections between resource dependence, social 

capital, and social resilience. Collection and analysis of secondary data allows us to 

investigate socio-economic resilience across time; this is a critical component of the 

resilience concept that can easily go unobserved in cross-sectional research. Second, it 

provides further support for our case-selection logic and hypothesis development by enabling 

us to illustrate and analyze similar paths of social-economic resilience. Similar trends in 

socio-economic stability, resource dependence, and levels of social capital provide stronger 

support that similar forms of resilience should, hypothetically, be seen across each case. 

As a secondary source of data, we also conducted semi-structured interviews with 

key-informants within each of the cases (counties). Collection and analysis of interview data 

offers two key complimentary benefits to the mixed methods design. First, interviews with 

local individuals concerning their community’s ability to adapt to changing environmental 
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and economic conditions broadens the study’s construct validity. Social resilience does not 

remain defined by an indicator, but rather is expressed through the words of local individuals 

who have seen and experienced change and adaptation within their communities in the past. 

Because qualitative research provides findings based on context-specific themes, patterns, 

and relationships, the use of semi-structured interviews provides both breadth and depth to 

the analysis. The second benefit of collecting and analyzing interview data is that it provides 

an avenue for the study’s findings to be generalized to resilience theory. More detailed and 

specific accounts of the social resilience processes enable inductive theory formation to 

occur, enabling the production of more robust and grounded theoretical frameworks (Dey 

1999). 

Secondary data sources and indices. Secondary data were comprised of key indices 

frequently used to assess resource dependence, social capital and social resilience. Following 

previous studies of resource dependence (e.g., Freudenburg and Gramling 1994; Nord 1994) 

the proportion of a county’s total employment within a specific natural resource based 

industry was used to measure natural resource dependence. This measure, while frequently 

used in rural economic research, has several drawbacks such as the reliance on pre-defined 

economic sectors and the reliance upon individuals’ place of residence (as opposed to place 

of employment). Despite these limitations, we utilize the proportional employment approach 

for this study given the availability of longitudinal employment data and drawbacks 

associated with alternative measures of economic dependence (see Stedman et al. 2007). 

Longitudinal data for each of the three study counties was obtained from the Bureau of 

Economic Analysis (BEA). The three industries for which the BEA collects data that can be 

defined as directly natural resource dependent are i) farming, ii) agricultural services, forestry 
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and fishing, and iii) mining. For each of these industries, the Standard Industrial 

Classification (SIC) codes, which were used from 1969 to 2000, match the North American 

Industrial Classification System (NAICS) codes, which have been used since. 

Following previous studies attempting to gauge social capital at an aggregate level 

(Robison and Siles 1999; Rupasingha et al. 2002; 2006), the number of voluntary 

membership organizations per capita within a county was used to measure social capital. 

Voluntary membership organizations are non-market organizations including i) business 

associations, ii) professional membership organizations, iii) labor unions and similar 

organizations, iv) civic, social and fraternal associations, v) political organizations, and vi) 

religious organizations. Consistent with previous social capital research, per capita voluntary 

membership organizations are believed to be a good indicator of the non-market social 

connections (i.e., social capital) within a defined geographic area. Longitudinal data for each 

of the three study counties was obtained from the US Department of Labor. Data collected 

under the SIC codes (SIC86) were available from 1977 to 2000 and data collected under the 

NAICS codes (NAICS83) were available from 2001 to 2008. 

Following previous research on community resilience (Machlis and Force 1988), the 

stability of median household incomes was used to gauge social resilience. Median 

household income data was obtained for the years 1979, 1989, and from 1995 to 2007 from 

the US Decennial Census and the US Department of Labor. Median household income values 

for years where data were not available were generated using a linear interpolation method 

(StataCorp 2009a) where the x variable was the mean annual salary for all employment 
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within the county2. Collectively, the economic dependence, social capital and socio-

economic resilience measures were available for a 31-year span from 1977 to 2007. We 

structured the data in a time-series format where time increments were defined by each year 

of data. 

Analysis. Any quantitative analysis of socio-economic resilience must acknowledge 

resilience is primarily a measure of stability as opposed to just economic growth as 

communities or regions may experience relatively long periods of real wage appreciations 

due to boom cycles, but actually not be resilient to external stressors such as the loss of the 

resource base upon which those cycles depend (Brown et al. 2005; Smith et al. 2001). 

Analytically, we addressed this issue through a multivariate time-series regression approach.  

We modeled the median household income of a community at time t as a function of 

its past values and disturbances and a linear combination of both the social capital and 

resource dependence variables. The structural portion of our model is expressed as 

 
. 

 

To account for the temporal nature of the data, a first-order autoregressive process 

was specified (Hamilton 1994; Box et al. 1994). Specifically, we utilized a Prais-Winsten and 

Cochrane-Orcutt regression estimation (Davidson and MacKinnon 1993) which is preferred 

when there are concerns about endogenous regressors and the serially correlated residuals 

which they create. The specification of the first-order autoregressive process occurs through 

the structural error term such that 

                                                 
2 This data is publically available from 1977 to 2008 from the US Census Bureau’s County Business Patterns 
datasets. 

!
incomet = !0 + !1dependencet + ! 2 social _ capitalt + µt
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where ρ is the first-order autocorrelation parameter and ε is a residual disturbance parameter. 

Analytical assumptions. Before specifying the above model, we satisfied several 

important assumptions about the time series data. First, we determined whether the median 

household income variable contains a unit root or, alternatively, is generated by a stationary 

process (i.e., their probability distributions are stable over time). The assumption of 

stationarity is important as it acknowledges that coefficient estimates do not change over 

time (Wooldridge 2008). We tested for stationarity with an augmented Dickey-Fuller unit-

root test on detrended data (Elliott et al. 1996; StataCorp 2009b). The null hypotheses of the 

Dickey-Fuller unit-root test is that an autoregressive parameter, θ, is equal to 1, indicating the 

data has a unit root. The one-sided alternative is that θ is greater than 1, indicating the data 

are generated by a stationary process. The test involves first detrending the data through a 

generalized least squares estimation process and then comparing an estimated parameter, , 

to a critical value, c, from the Dickey-Fuller distribution (Dickey and Fuller 1979). The 

presence of stationarity in the data indicate the data can be simply regressed over time, as 

opposed to first differencing them so they become weakly dependent (Wooldridge 2008). 

The second assumption addressed prior to specification of the regression model is 

determining the stability condition of autoregressive parameters included in the model 

(Wooldridge 2008). Autoregressive processes are weakly dependent given that adjacent 

terms in time series data are correlated. Correct model specification involves estimating 

autoregressive parameters up until the point they become independent of the current term. 

!
µt = !µt"1 + #t

!
t!̂
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We determine the correct number of autoregressive parameters to be estimated by 

determining the autocorrelation of terms between time periods (StataCorp 2009d) and setting 

the number of parameters equal to the number of partial autocorrelations, beginning with lag 

1, within a 95% confidence interval about the mean. Analysis of autocorrelation of the 

income variable for all three data sets dictated that only one lag should be included in the 

estimation process. Given this, we utilized the Prais-Winsten and Cochrane-Orcutt regression 

estimation process instead of opting for more complex time series regression estimation 

procedures such as hybrid auto-regressive moving average (ARMAX) models. 

The third and final assumption addressed prior to specification involved estimates of 

variance used to produce confidence intervals and significance tests. Frequently, time series 

data exhibit error terms deemed to be heteroskedastic or produced by a non-Gaussian process 

which can inflate standard errors and thus bias coefficient estimates. We addressed these 

concerns through the use of the commonly used robust variance estimator (StataCorp 2009d). 

Qualitative data collection and analysis. A total of 18 semi-structured interviews 

were completed with local residents within the three study communities. Local residents 

heavily involved in community affairs were the study’s primary targets; these individuals 

included: 

 
• elected officials (n = 5); 
• civic leaders (n = 3); 
• religious leaders (n = 2); 
• business leaders (i.e., members of chambers of commerce or local tourism 

development boards) (n = 6); and 
• other long-time residents who were referred to the interviewer (n = 2). 
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The majority of interviewees were male (n = 14) and all indicated being highly active in 

community-wide activities or local civic groups. Interviewees ranged from 45 to 72 years old 

and the average length of residence within their current community was 28 years. The lead 

author conducted all interviews. The interviews lasted between 20 to 60 minutes and were 

tape-recorded with the consent of each interviewee. Recordings were later transcribed 

verbatim. 

The semi-structured interview questions were open-ended and concerned four 

primary topical areas: i) respondents’ perceptions of their community’s dependence upon 

natural resources and natural resource-based industries, ii) respondents’ beliefs about the 

strength of existing social ties within their community, iii) respondents’ perceptions of the 

biggest issues currently facing their community, and iv) respondents’ beliefs about their 

community’s ability to respond or adapt to changes brought about by those issues. Data 

analysis was an iterative process involving the identification of major themes and 

relationships between respondents’ beliefs about resource dependence, existing stocks of 

social capital, and their community’s past and future capability of mitigating or adapting to 

changing economic or environmental conditions. Major themes within the interview data 

were identified through an open coding process; subsequent relationships across and between 

major themes were identified through a comparative axial coding process (Corbin and 

Strauss 2007). Major themes represent relatively comprehensive expressions of social 

resilience from respondents within each community; subsequent relationships represent 

connections between the four topical areas elicited by the semi-structured interview script. 

Below, results from the analysis of qualitative data are presented for each community 

individually; the purpose being to describe relatively distinct processes of social resilience. 
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Results 

Haywood County, North Carolina 

Secondary Data Analysis. Median household incomes within Haywood County have 

increased steadily over the past several decades (Figure 1.2, Panel A, black line). In 1969, 

median household incomes were $7,189, increasing to $39,042 for 2007. Income growth has 

been relatively consistent with no periods of prolonged stagnation or decline. However, 

Haywood County, like many other forest-associated communities in Southern Appalachia 

has become less and less reliant on natural resource based extraction industries (Figure 1.2, 

Panel A, bar chart). In 1969, nearly 10 percent of the county’s total employment was in either 

farming, forestry, fishing, hunting or mining; a proportion that dropped to below 3 percent by 

2007. Another concomitant trend to the growth in median household incomes and the decline 

of natural resource based employment has been a steady expansion of the number of 

voluntary membership organizations within the county (Figure 1.2, Panel A, red line). There 

were 37 volunteer membership organizations within the county in 1977, the first year data 

are available; by 2007 that number had increased to 107. Even after controlling for 

population growth, the increase of non-market social institutions is notable. These descriptive 

data suggest Haywood County has been able to remain relatively economically stable over 

the past four decades. Given the decline in natural resource dependence and the increased 

number of voluntary membership organizations within the county, the stability of the 

economic growth appears to be less a product of resource dependence and more a product of 

increased stocks of social capital. To examine this hypothesis further, we utilize more 

inferential multivariate time-series statistics. 
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[Figure 1.2] 

 

The initial augmented Dickey-Fuller test on detrended data revealed the median 

household income data for Haywood County to likely be generated by a stationary process. 

The interpolated critical value, c, at the .01 significance level was -3.709 and our test 

statistic, , was -1.414. Given > c, the data provide strong evidence against the presence 

of a unit root and, alternatively, can be assumed to be generated by a stationary process. 

Given this, we calculated the autocorrelation across years and determined 1 lag to be 

appropriate in our subsequent autoregressive estimation. 

The results from the regression model for Haywood County are presented in Table 

1.1. Results concur with initial analysis of the descriptive data. Dependence upon natural 

resource employment had a significant and negative influence on the stability of median 

household incomes (t = -9.33, p ≤ 0.001). Conversely, the social capital measure, per capita 

voluntary membership organization, had a significant and positive influence on the stability 

of median household incomes (t = 3.93, p ≤ 0.001). The autocorrelation parameter, ρ, 

indicates the data are persistent, with strong evidence they are generated by a stable AR(1) 

process. The Durbin-Watson statistic is well below the critical value of 1.36 (Harvey 1989) 

which indicates the disturbances are serially correlated; the statistic also provides support for 

the use of the Prais-Winsten and Cochrane-Orcutt estimation procedure. 

 
[Table 1.1] 
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Qualitative Data Analysis. The major social resilience theme identified by 

interviewees familiar with the history and social organization of Haywood County was 

autonomy and identity. Within each of the four topical areas explored in the interviews 

(resource dependence, existing stocks of social capital, current threats, adaptive capacities), 

respondents repeatedly referenced their community’s strong desire to i) be able to control the 

economic and environmental conditions of their community, and ii) develop a unique identity 

that differentiated themselves from other similar areas within the region. 

A large portion of Haywood County is public forest land under federal management 

through the USDA Forest Service. This fact provides the most striking evidence for the 

community’s desire to retain a sense of economic and environmental independence. One 

respondent noted: 

 
Our history with the Forest Service and with the [private] forest industry has 
been rocky in the past. Sometimes, we feel they’ve been too concerned with 
other areas in the region to give Haywood County a lot of attention. And none 
of us would like to see a big presence by the forest industry here…it kind of 
detracts from the kind of place that we are. 

 

Further and more substantial evidence for expressions of autonomy and identity in guiding 

the process of social resilience is the county’s major population center, Waynesville, 

purchasing an entire watershed immediately adjacent to the city through the administration of 

public bonds. The watershed, previously owned by private residents, provides much of the 

community’s water supply. The public watershed was then placed under an active forest 

management scheme designed to provide multiple benefits to the community. Limited timber 

harvesting is carried out which produces revenues for the city. Recreational activity is also 

limited to specific times and areas but, more importantly, provides local officials with control 
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over a forest-based recreational resource not managed by the federal government or private 

interests. One respondent discussed the public watershed by saying: 

 
We really feel that Waynesville has a unique sense of place, with the [Great 
Smoky Mountain] National Park located just up the road and the strong 
character of our downtown area. We know there are a lot of economic 
changes going on right now, most of which are out of our control. We’re just 
trying to protect what we can and keep this place the same for our kids and 
their kids. 
 

Other interviewees responded similarly regarding their community’s desire to 

maintain a unique identity. A local business leader remarked: 

 
Just walk up and down the streets here and you’ll see how dependent we are 
on the environment. I mean, look at all the art galleries we have downtown. 
Almost all of them sell nature paintings or stuff related to the Smokies. That’s 
why people come here and that’s what we have to maintain. If this place looks 
like just like any other place why are people going to come? What’s so unique 
about Waynesville? 
 

Social resilience to economic and environmental stressors as exhibited through 

comments related to autonomy and identity was very important for interviewees in Haywood 

County. Perhaps partially guided by these or similar feelings, one city within the county 

actually exhibited, through public choice, the purchase of a local watershed for the purposes 

of preserving, to some degree, economic autonomy and the ability to actively manage a local 

natural resource while simultaneously maintaining their preferred image and identity within 

the region. 
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Macon County, North Carolina 

Secondary Data Analysis. Descriptive statistics for Macon County indicated similar 

trends to those found for Haywood County. Specifically, there has been a stable growth in 

median household income levels from 1969 ($5,837) to 2007 ($44,683) (Figure 1.2, Panel B, 

black line). Macon County has also seen a consistent decline in the proportion of total 

employment in natural resource based industries (Figure 1.2, Panel B, bar chart). Nearly 36% 

of the county’s employment was in either farming, forestry, fishing, hunting or mining in 

1969, a proportion that dropped to 3.6% by 2007. Similar to Haywood County, the per-capita 

number of non-market volunteer organizations has risen dramatically since the early 1980s 

(Figure 1.2, Panel B, red line). From 1977 to 1983 there were only 8 organizations within the 

county, by 2007 that number had increased nearly 8-fold to 62. Again, these data suggest a 

high level of economic stability despite dramatic changes in the county’s natural resource 

based industries as well as evidence for the concomitant rise in aggregate stocks of social 

capital over the past 40 years. 

Similar to results from Haywood County, the Dickey-Fuller test for the presence of a 

unit root on the detrended income data from Macon County revealed the likely presence of 

stationarity at the .01 level (c = -3.716,  = -0.649) and support for the inclusion of 1 lagged 

parameter in subsequent time-series analysis. The results from the regression estimation are 

presented in table 1.1 and concur with the findings from Haywood County. Natural resource 

dependence had a significant and negative influence on income stability (t = -12.22, p ≤ 

0.001). Our measure for social capital, on the other hand, was significantly and positively 

related to income stability (t = 2.42, p ≤ 0.05). The data exhibited a notable amount of 

autocorrelation supporting the presence of a stable AR(1) process. Serial correlation among 

!
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the disturbance parameters was also revealed by the Durbin-Watson statistic being less than 

the critical value of 1.36. 

Qualitative Data Analysis. The major social resilience theme identified by 

interviewees involved in community affairs and civic organizations of Macon County was 

cross-scale linkages. For each of the topical areas discussed during interviews, interviewees 

frequently mentioned their community’s strong ties to federal forest management or state 

resource management expertise as well as grants and resources made available to them as a 

result of these ties. 

Similar to Haywood County, a large portion of Macon County is public forest under 

federal management through the USDA Forest Service. However, respondents living within 

Macon County did not mention the desire for local communities to detach themselves from 

federal management agencies, as was expressed by interviewees within Haywood County. 

On the contrary, interviewees within Macon County described their attachment, or 

dependence, upon federal forest management as a positive benefit that enabled the county to 

be more prepared for future economic and environmental changes. When asked about his 

community’s ability to respond to changing environmental conditions, one respondent 

described his community’s ability to draw upon their strong ties to the federal government: 

 
The Forest Service has a long history in this area. I mean, the headquarters of 
the Nantahala [the National Forest which comprises much of Macon County] 
are located right here in Franklin. And their primary objective is to protect 
their interests in the forests, right? We have that as a distinct advantage when 
it comes to being able to address issues like climate change or beetle 
infestations or fires or whatever. They have all these resources committed to 
protecting the forests in which we live. If the city doesn’t have to use tax 
revenues to pay for those protections, then I see that as a big plus. 
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Other interviewees described their community’s connection to external sources of 

information and finances as a key factor enabling their community to adapt to changing 

environmental conditions. For example, one interviewee had been involved in the 

development of a county-wide farmland protection and agricultural development plan and 

expressed the benefits of cross-scale linkages by noting: 

 
That plan was funded by a state-wide trust fund [the North Carolina 
Agricultural Development and Farmland Preservation Trust Fund]. The fund 
worked through the local ag[ricultural] extension office here in town to 
enable us to use the expertise of university scientists and researchers to 
develop a plan for more sustainable farming in the area. This is Franklin, I 
mean we only have like ten-thousand people living here. Having that kind of 
resource [access to external] expertise is a big help for us.  

 

In summary, interviewees in Franklin predominantly discussed social resilience to 

changing economic and environmental conditions through their community’s strong ties to 

external resources at both the federal and state levels. This theme of cross-scale linkages 

illustrates the benefits of greater stocks of social capital within the socio-economic linkages 

that can tie local communities to state and federal economies and organizations. Relying on 

the benefits of cross-scale linkages also provides a contrast to responses elicited by 

interviewees in Haywood County, where the process of resilience was described as one that 

needed to be guided much more by local control over economic and environmental 

conditions. 

 

Mitchell County, North Carolina 

Secondary Data Analysis. For the most part, the descriptive results for Mitchell 

County mirror those seen in both Haywood and Franklin counties. Median household income 
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levels have grown steadily, from $5,307 in 1969 to $36,239 in 2007 (Figure 1.2, Panel C, 

black line). The proportion of the county’s total employment within natural resource based 

industries has dropped from a high of 13.5% in 1980 to below 5% in 2007 (Figure 1.2, Panel 

C, bar chart). Concurrently, the number of non-market voluntary association groups have 

risen from 8 between 1977 and 1980 to 32 in 2007 (Figure 1.2, Panel C, red line). 

As with results from both Haywood and Franklin Counties, the detrended median 

household income data provided strong evidence against the presence of a unit root (c = -

3.716,  = -0.936) and supported the inclusion of a single lagged parameter in subsequent 

analyses. Results from the regression estimation (Table 1.1) suggest, consistent with results 

from both Haywood and Franklin counties, that greater levels of economic dependence upon 

natural resource based industries is significantly and negatively related to income stability (t 

= -1.98, p ≤ 0.05). The analysis also reveals a positive association between aggregate stocks 

of social capital and income stability (t = 2.46, p ≤ 0.05). Also, the data were generated 

through a stable AR(1) process as evidenced by the high autocorrelation parameter, ρ. 

Finally, support for the use of the Prais-Winsten and Cochrane-Orcutt regression was given 

by the Durbin-Watson statistic falling below the critical value of 1.36. 

Qualitative Data Analysis. The major social resilience theme identified by 

interviewees in Mitchell County was transitioning through tourism. In the four topical areas 

discussed, interviewees consistently identified the need to adapt to changing economic and 

environmental conditions by capitalizing on their community’s heavy dependence upon the 

services sector. Mitchell county has the smallest population of the three communities 

examined; the county’s primary population center of Spruce Pine only had an estimated 

!
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1,954 full-time residents in 2009 (U.S. Census Bureau 2011). The majority of the 

communities within the county were established as mining towns and have since transitioned 

into being primarily dependent upon regional travel and tourism. When asked about the 

largest economic and environmental issues facing their communities, interviewees in 

Mitchell County provided detailed responses which framed current and future challenges as 

unique opportunities for development. For example, one interviewee noted: 

 
I’ve seen some of the university scientists’ predictions about how climate 
change will affect the area, and it seems to me that Southern Appalachia is 
one of the few areas that could actually benefit from warmer climates. We’re 
not like the coast who has to deal with sea level rise or eroding 
beaches…what it means for us is a longer tourism season. Most of our 
visitation comes in the summer because it’s cooler up in the mountains than 
down in Winston-Salem or Raleigh. That’s when a lot of people come up here, 
so I see it as a benefit for the area. 

 

Other respondents, particularly those associated with local business interests, suggested 

similar beliefs. Several, for example, described how their community would adapt easily 

because future environmental conditions produced more benefits than costs. 

Several of the respondents within Mitchell County, many of the same ones who 

believe changing environmental conditions will benefit them, also noted there were 

reciprocal and sometimes negative effects associated with future community change. One 

respondent described these feelings well by expressing: 

 
We’ve always had a lot of interest in [private business interests] wanting to 
get more people up here. And I guess a lot of that is inevitable with population 
growth and everything…but that’s not why most of us live here. The forests 
are a critical part of our community; they should be managed for their own 
intrinsic value and not for tourism. 
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While not all respondents in Mitchell County specifically discussed climate change as a 

major economic or environmental issue facing their community, all discussions did involve 

the connection between tourism and economic health. The relationships between the area’s 

dependence upon natural resources and its concomitant effect on the health of local 

economies were almost always discussed through dichotomous illustrations where benefits in 

one arena always came at the expense of costs in the other. One interviewee summed this up 

by noting, “We’re going to have to adapt and the community is going to change. But whether 

or not we like what we change into is a different story.” 

 

Discussion 

We began this research with two primary objectives: i) to determine the relationship 

between natural resource dependence and long-term social stability; and ii) to describe 

resilience as a process facilitated through the presence of specific types and patterns of social 

interaction. To achieve these objectives, we utilized a mixed method multiple case study 

methodology looking specifically at three counties located within the southern Appalachian 

Mountains. This methodological approach enabled us to collect data that were temporally 

and conceptually broad as well as theoretically deep. This approach also allowed us to 

directly examine the social processes of resilience, an important area of research that is often 

limited by traditional methodological approaches (Tschakert and Dietrich 2010). 

With regard to our first objective, time-series data from each of the three study 

communities supported the hypothesis that natural resource dependence has a significant and 

negative effect on socio-economic stability. For natural resource social scientists, this finding 

is not surprising as previous research has firmly established that greater levels of economic 
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dependence upon natural resource based industries leads to negative social outcomes such as 

increased poverty rates (Fisher 2001; Nord 1994; Freudenburg 1992), crime rates (Force et 

al. 1993), and unemployment rates (Stedman et al. 2004; 2005). This finding, consistent with 

previous studies examining the forest industry in Canada (Parkins et al. 2003), begs the 

question of whether or not other social factors, such as greater levels of social interaction, 

can assuage these negative effects and perhaps lead to an increased level of social stability in 

resource dependent communities. Through the inclusion of aggregate social capital along 

with our analysis of the time-series data, we found support for this hypothesis within each of 

our three cases. Just as consistently as increased levels of resource dependence reduced the 

social stability of each case, the data suggested that social capital had the opposite effect. 

For natural resource social scientists and community organizers, knowing that greater 

levels of social capital can provide a boon to adaptive capacities of resource dependent 

communities is useful. However, the full utility of this finding cannot be realized without an 

appreciation of how specific patterns of social interaction (e.g., the distinct forms of social 

capital) actually influence the ability of communities to adapt to changing conditions. The 

qualitative data from each of our case studies illustrate three distinct ways, likely among 

many, that community resilience can be expressed through distinct patterns of social 

interaction. 

Interviewees in Haywood County, by describing their community’s desire for 

autonomy and identity to respond to external threats by obtaining more control over their 

local economy and environment, expressed a pattern of high bonding—high bridging ties 

with apparently little desire for cross-scale connectivity. Interviewees in Macon County, 

however, expressed their resilience to major community threats in a dramatically different 
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way. Interviewees in Franklin frequently mentioned their community’s connections to either 

state or federal agencies and institutions which could be leveraged to gain access to financing 

or other resources needed to meet current and future challenges. The interview data, 

characterized by the major theme of cross-scale linkages describes a distinct pattern of social 

interaction characterized by low bonding—high bridging ties with a strong desire for cross-

scale connectivity. Finally, interviewees in Mitchell County described their community 

resilience in terms of transitioning through tourism, but also noted a considerable amount of 

ambivalence. Interviewees were aware of the growing demand for tourism and that global 

change forces would likely hasten and intensify those demands. However, the ambivalence 

and reluctance in the interview data also revealed a notable degree of within-community 

factionalism over whether the changes brought about by increased tourism would actually be 

a good thing for the local population. Again, the data suggest a distinct form of social 

interaction characterized by high bonding—low bridging ties with mixed desires for 

increased cross-scale connectivity. 

Our analysis of time-series data for each of the three counties suggests social capital 

plays an integral role in social resilience. However, the aggregate level of the data obscures 

the process of social resilience. Social interaction does appear to have an influence on 

resilience, but how does that interaction actually manifest itself? The logic behind our 

replicated multiple case study design attempted to address this issue by determining whether 

community leaders from three very similar counties all described their community’s ability to 

adapt to external stressors in similar ways. The findings revealed multiple resilience 

pathways (Figure 1.1, Panel B), each defined by specific combinations of community ties. In 

short, the data suggest the social process of resilience is not a deterministic process carried 
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out by community leaders investing in a specific type of social capital. Rather, community 

investment in specific types of social capital are likely to have more of an influence on how a 

community adapts and responds to changing environmental conditions more so than whether 

that community will adapt and respond at all. 
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Table 1.1. Results from Prais-Winsten and Cochrane-Orcutt regressions (1977-2007) 
 Haywood County, North Carolina Macon County, North Carolina Mitchell County, North Carolina 
 

Coef. 
Semirobust 

S.E. t Coef. 
Semirobust 

S.E. t Coef. 
Semirobust 

S.E. t 
Independent Variables          

Natural Resource 
Employment (% of total) -17123.88 1834.98 -9.33*** -15339.67 1255.37 -12.22*** -1619.20 818.96 -1.98* 

Voluntary Membership 
Organizations (per capita) 3458.32 879.47 3.93*** 1009.12 416.76 2.42* 3709.55 1508.36 2.46* 

Rho 0.568 0.555 0.962 
Durbin-Watson statistic 0.703 0.813 0.460 
F(2, 29), 629.16*** 529.83*** 4.41*** 
Root MSE 2068.6 2157.1 1641.2 
Note. *** p ≤ .001; ** p ≤ .01; * p ≤ .05 
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Figure 1.1. Social capital and the multiple pathways of resilience. 
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Panel A. Haywood County, North Carolina 
 

 
Panel B. Macon County, North Carolina 
 

 
Panel C. Mitchell County, North Carolina 
 
Figure 1.2. Median household income levels, natural resource-based employment, and per-
capita voluntary membership organizations within Haywood, Franklin and Mitchell Counties 
from 1977 to 2007. 
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Social Capital, Place Meanings and 

Perceived Resilience to Climate Change 
 

Abstract 
This research analyzes individuals’ perceived resilience to changing climatic conditions. 
Specifically, we suggest individual resilience is composed of an awareness of localized risks 
created due to climate change, a willingness to learn about, and plan for, the potential 
impacts of altered environmental conditions, and general appraisals of personal adaptive 
capacities. We hypothesize that resilience is influenced by the characteristics of individuals’ 
social networks and also by their social-psychological dependencies upon local 
environments. Using data collected in three resource-associated communities within the 
Southeastern United States, our analysis suggests bonding ties may limit individuals’ 
willingness to seek out new information about the potential impacts of climate change. 
Conversely, the data suggest the use of a diverse array of bridging ties is positively 
associated with information-seeking behavior. The data also support our hypothesis that 
individuals’ social psychological dependencies upon the local environment influence their 
perceived resilience to changing climatic conditions. By gaining a clearer understanding of 
how individuals’ social networks and social-psychological dependencies affect their 
perceived ability to adapt to changing environmental conditions, decision makers can focus 
on policy solutions that increase adaptive capacities and build social resilience. 

 
Keywords: bonding ties, bridging ties, place meaning, trust
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SOCIAL CAPITAL, PLACE MEANINGS AND 

PERCEIVED RESILIENCE TO CLIMATE CHANGE 

 

The potential impacts of global climate change have captured the attention of citizens, 

policy makers, industry, and the scientific research community. Since the establishment of 

the Intergovernmental Panel on Climate Change (IPPC) in 1988 the human causes and 

consequences of climate change have become more apparent. In turn, many natural and 

physical science research agendas have become increasingly focused on addressing the 

problem. However, research from the social sciences, and sociology in particular, has been 

“slow to engage the topic of global climate change in their research” (Nagel, Dietz, and 

Broadbent 2009:9). In recent years, however, social science research focused on climate 

change has increased rapidly. Specific calls for sociological inquiry on climate change have 

been made by both the National Science Foundation (Nagel, Dietz and Broadbent 2009) and 

the National Academy of Science (NAS) (National Research Council 2009). Specifically, the 

NAS Committee on Human Dimensions of Global Climate Change has called for more 

directed inquiry on how humans perceive and respond to global climate change (National 

Research Council 2009). Climate change cannot be addressed, either scientifically or 

pragmatically, with an understanding of physical processes alone. Rather a more holistic 

understanding can emerge if social science methods and theories are utilized to develop a 

clearer understanding of the complex social, cultural, and behavioral realities of climate 

impacts and adaptations. 

This research assists in filling this need by analyzing individuals’ perceived abilities 

to adapt to changing climatic conditions. An individual’s ability to adapt to changing climatic 
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conditions is influenced by myriad biophysical, political, social, and psychological factors. 

We examine two specific social and psychological factors believed to influence adaptive 

capacities. The factors under examination are i) social capital— individuals’ ability and 

willingness to access information and resources through their existing social ties, and ii) 

place-based social-psychological dependencies— the specific meanings that individuals 

ascribe to geographic spaces. We contend these social and psychological factors can, and do, 

play an important role in climate change adaptation. 

In the subsequent sections, we first define and outline resilience theory, which guides 

our thinking on how individuals perceive their ability to adapt to changing environmental 

conditions. Second, we outline how social capital and place-based social-psychological 

dependencies can play an important role in individuals’ resilience. 

 

RESILIENCE 

Resilience is a concept that has its origins in the field of ecology (e.g., Holling 1973) 

and, at least implicitly, in the works of early sociologists concerned with the mutual 

indivisibity of social organization and ecological production (e.g., Duncan 1959, 1961; 

Hawley 1950). While the primary concern of early social scientists was to understand how 

altered ecological conditions shaped changes in the organization of social groups and 

societies, we are primarily concerned with individual-level responses to ecological change. 

The term “resilience” in this research refers explicitly to the flexibility through which 

individuals can cope and adapt to changes in environmental conditions. Resilient individuals 

are flexible, prepared for change and uncertainty, and are essential for societies to prosper in 

the face of unknown circumstances (Folke et al. 2002; Gunderson 1999; Hughes et al. 2005).  
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General resilience theory, which is a component of the larger complex systems theory 

framework, suggests that resilience is defined by (i) the amount of disturbance a system can 

absorb and still retain the same structure and function, (ii) the degree to which the system is 

capable of self-organization, and (iii) the degree to which the system can build and increase 

the capacity for learning and adaptation (Carpenter and Gunderson 2001; Folke et al. 2002; 

Holling 1973). Building off of this theory, Marshall, Fenton, Marshall, and Sutton (2007) 

hypothesized that individual resilience to environmental change could be roughly mapped 

out with these three defining characteristic. Using resilience theory as a guide, Marshall et al. 

(2007) identified four distinct components of individual resilience to changing environmental 

conditions: (i) the perception of risk associated with change, (ii) the perception of the ability 

to plan, learn, and reorganize, (iii) the perception of the proximity to the threshold of coping, 

and (iv) the level of interest in change. This research builds upon that of Marshall et al. by 

adapting these four distinct components of individual resilience. 

 

SOCIAL CAPITAL AND INDIVIDUAL RESILIENCE 

An individual’s resilience to the impacts of climate change is not a solitary process, 

rather it is a social one involving “the interdependence of agents through their relationships 

with each other, with the institutions in which they reside, and with the resource base on 

which they depend” (Adger 2003:388). The nature of these relationships is central to 

sociology and highlights a tangible area where sociological theory can be utilized to address 

global climate change (Frank 2009). 

Given that adaptation processes are primarily social and involve individuals drawing 

on collective social resources, individuals’ stocks of social capital might prove important in 
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determining their ability to adapt to climate change. Social capital is most generally 

understood as the “the information, trust, and norms of reciprocity inhering in one’s social 

networks” (Woolcock 1998:153). This is perhaps the most general definition of the construct, 

and operates devoid of an intellectual history of the concept. 

Given the purposes of this research, we follow the work of Bourdieu (1986), Coleman 

(1988, 1990), and Woolcock (2003) by conceptualizing social capital as the stock of 

resources (i.e., ideas, information, and support) available to individuals through their own 

social ties. Bourdieu (1986) notes that “social capital is the aggregate of the actual or 

potential resources which are linked to possession of a durable network of more or less 

institutionalized relationships of mutual acquaintance and recognition—or in other words, to 

membership in a group” (p. 248). Bourdieu also contends the existence of a network of 

connections is not a natural given. Rather individuals’ social ties, and in turn the aggregate 

level of social capital held within a network, are the product of “endless efforts at institution” 

(1986:249). More explicitly, individuals engage in specific behaviors and seek out certain 

social relationships to gain access to desired resources (e.g., information, status, wealth) that 

are shared collectively by other social groups. Through the process of seeking out and 

establishing these connections, individuals eventually become embedded in a larger social 

structure and the collective social capital of that structure grows as a result. Bourdieu also 

notes the institutionalization of social relationships results in two related outcomes. First, 

relationships tend to become formalized through organizations, which guarantee specific 

rights, and second, relationships tend to become imbued with objective feelings (e.g., 

gratitude, respect, friendship, etc.). 
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Several important conclusions can be drawn from this perspective on social capital. 

First, social capital involves objective associations between individuals, and second, these 

associations involve feelings of reciprocity, trust, and positive emotion (Paxton 1999). 

Regarding the first point, Paxton (1999) points out that this is a physical reality of social 

connections, “there must be an objective network structure linking individuals” (p. 93). The 

second point speaks more to the content of social ties as opposed to their quantity. In the 

subsequent section, we further explore the two components of social capital as 

conceptualized for this research— objective social ties and trust. 

 

Objective Social Ties 

The first major component of social capital involves the objective ties between 

individuals, that is, their associations with one another. Paxton (1999) notes that associations 

between individuals fall into one of two types: informal social ties such as friendships and 

work relationships and formal group ties through associations and organizations. We 

consider both types of objective social ties in this research. 

Informal Ties. All individuals in society are embedded in their own social networks. 

These networks consist of numerous ties to other individuals. Each of these ties exists 

between the individual and others whom the individual knows, either through leisure or work 

activities (Wasserman and Faust 1994). Furthermore, each of these ties is imbued with 

histories and memories of interactions between the two individuals. Accompanying these 

histories and meanings are emotions and feelings of personal connection. The emotions and 

meanings associated with each of these ties have direct implications for the total stock of 

social capital available to an individual. Fundamentally, one of the guiding drivers of social 
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capital theory is the type of affective meanings ascribed to individuals’ social ties. It is 

generally understood that individuals’ informal friendships, whether they be with old 

schoolmates, fellow workers, or friends of friends, can create social capital through increased 

communication, information diffusion, and social support (Paxton 1999). 

Formal Group Ties. Individuals can also be tied to others through involvement in 

formal associations or organizations. Formal group ties differ from the aforementioned 

informal ties in two distinct ways. First, individuals involved in formal associations or 

organizations are linked not just to others with whom they share affective bonds, but they are 

also connected to dissimilar others through their joint presence at associational events and 

gatherings (Breiger 1974). For formal associations and organizations to survive, they must 

continually recruit and maintain members; that is, they must exist beyond specific social 

networks. Given this, the second point of distinction arises: through associational or 

organizational ties, individuals not only have access to their informal ties within the 

association, but also have access to a host of ties outside of their informal social networks. 

As Paxton points out, it is access to these additional individuals that can provide the 

resources for individuals “to solve collective problems and pursue specific goals” (p. 100). 

 

Trust 

“Most social capital theory is driven by discussions of trust” (Paxton 1999:98). Trust, 

like social capital in general, requires the presence of social ties and that those ties are 

imbued with strong emotional feelings of reciprocity. More specifically, Barber (1983) 

defines trust as “socially learned and socially confirmed expectations that people have of 
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each other, of the organizations and institutions in which they live, and the natural and moral 

social orders that set the fundamental understandings for their lives” (p. 165). 

The function of trust in social ties is fairly straightforward. For both the trustees and 

the trustors, it enables them to engage in actions that otherwise would not have been possible 

(Coleman 1990). The placement of trust enables the trustee to take actions that suit their 

needs and desires; likewise, it may provide the trustor access to the trustee’s resources or 

allow the trustor to fulfill a moral imperative. The decision to place trust is contingent upon 

individual actors’ motivations and needs. Ipso facto, trust is embedded in contextual 

influences and the social location of the individual actors involved. Existing power 

structures, individuals’ access to resources and information, and their personal and cultural 

histories are all influencing factors on individuals’ decision to place trust in others (Coleman 

1990). 

The theoretical importance of trust, at least for our purposes, is that it enables 

individuals to engage in actions that otherwise would not have been possible had trust not 

been present. An individual’s resilience—in the case of this research: the risk they associate 

with climate change; their willingness to learn and plan; and their interest in changing their 

behaviors—may all be influenced by the extent to which they trust others. 

In summation of the two components of social capital, objective social ties and trust, 

existing social theory suggests that both might have direct consequences on how individuals 

are able to adapt to changing environmental conditions. The direction with which they impact 

adaptive capacities, however, is largely unexplored, as the following section illustrates. 
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Social Capital as an Impediment to Resilience? 

The review of the social capital literature above might seem to imply that access to 

social capital could only enhance individuals’ adaptive capacities. However, not all social 

capital is created equal; some forms of social capital might actually reduce individuals’ 

willingness to adapt to climate change. More explicitly, the social ties that bind individuals to 

others in social networks can be defined as either “bonding” or “bridging” ties (Gittell and 

Vidal 1998; Putnam 2000). 

Bonding ties are relations between family members, friends, and neighbors in closed, 

tightly connected networks. Bonding social capital can create dense network structures and 

strong but localized trust. As a result, it can impose strict social norms that discourage 

change and foster increased homophily, the tendency of a group to become less diverse over 

time. Bonding ties, although needed to provide trust, can reduce a group’s diversity, and thus 

decrease resilience by limiting an individual’s set of options to those that will be accepted by 

the group (Portes 1998). In short, bonding social capital could hinder resilience by either 

cutting off individuals from needed information, or imposing social norms that discourage 

innovation and adaptation. 

Conversely, bridging ties give access to resources and opportunities that exist in one 

network to a member of another network (Granovetter 1973). Bridging social capital allows 

individuals to access outside information and overcome social norms with support from 

outside the local network. Ipso facto, bridging social capital can facilitate the acquisition of 

needed resources and knowledge from extra-community networks that are required to make 

successful adaptations to changing environmental conditions, consequences, and policies. 
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Given that social capital can take two distinct forms, each of which could have 

dramatically different influences on how individuals are able to cope with the consequences 

of climate change, it would be unwise to analyze the construct as a singular measure. In this  

research we differentiate between bonding and bridging social capital and analyze how each 

independently influences individuals’ resilience to climate change. 

 

PLACE MEANINGS 

While examining the role of social capital in individuals’ level of resilience to climate 

change is a paramount question for sociologists, one also needs to consider the place-based 

social-psychological factors that may enhance or inhibit an individual’s willingness to adapt 

to changing environmental conditions. These place-based social-psychological factors are 

specific meanings that individuals ascribe to geographic spaces (Tuan 1990). The specific 

meanings individuals attach to geographic spaces range from the purely utilitarian and 

instrumental (e.g., if the space is the only place to engage in a particular activity) to the 

intangible and affective (e.g., if the space provides a sense of identity). In this research, we 

choose to examine a set of seven distinct place meanings – individual identity, family 

identity, self-efficacy, self-expression, community identity, economic meaning, and 

ecological meaning. Previous research has discerned these place meanings are empirically 

valid and generalizable across varied social and geographic settings (Smith et al. 2011). Each 

type of meaning is a relatively distinct way individuals ascribe importance or significance to 

the landscape. 

Individual identity represents the extent to which individuals believe a particular 

place informs their self-identity. More explicitly, self-identity is a set of beliefs about an 
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individual’s personal appraisal of themselves as well as their appraisals of how others view 

them (Proshansky et al., 1995). 

Family identity extends the concept of individual place identity; the concept 

represents the extent to which an individual believes a specific physical setting or landscape 

has defined their beliefs about who their family is and how others perceive them (Davenport 

et al. 2010; Smith et al. 2011). If an individual believes their intra-familial social bonds 

require the presence of a particular physical landscape to be maintained, their family’s 

identity is highly dependent upon the presence and management of that landscape. 

Self-efficacy refers to the meanings associated with realizing desired experiences in a 

particular setting or landscape (Davenport et al. 2010; Smith et al. 2011). The concept 

represents an extension of the ‘behavioral’ component of an individuals’ attachment to 

physical space (Low and Altman 1992). 

Self-expression refers to the meanings associated with how a particular landscape 

enables individuals to express themselves (Davenport et al. 2010; Smith et al. 2011); it 

involves the ability of a landscape to facilitate the communication of one’s self-identity. In 

the Southern Appalachians, for example, many residents identify strongly with the forest 

because it has played a large part of the region’s cultural history (Salstrom 1997). In turn, the 

preservation of many Southern Appalachian forests enables residents to retell stories of the 

region’s history and development. The presence of the forest, in short, enables residents to 

express, and retain, a portion of their personal self-identity.  

Just as the family identity construct extended the concept of individual identity to 

family, the community identity construct extends it further to encompass individuals’ 

appraisals of what they believe their local community is and how outsiders view it. The 
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community identity construct encompasses meanings associated with local character and 

culture. 

The sixth and seventh types of place meanings are economic meanings and ecological 

meanings. Economic meanings refer to individuals’ appraisals of how economically 

dependent their local community is upon a particular landscape while ecological meanings 

refer to individuals’ beliefs about how dependent their local ecosystem is upon that same 

landscape (Smith et al. 2011). 

Place-based social-psychological meanings could enhance or inhibit an individual’s 

willingness to adapt to changing environmental conditions. Previous research has illustrated 

these meanings can influence preferences for resource management practices (Smith et al. 

2011), patterns of recreational behavior (Smith et al. 2010), appraisals of individual well-

being (Brehm et al. 2004), and even the maintenance of communities’ organizational 

structure (Bell and York 2010). A logical hypothesis would suggest individuals who ascribe 

stronger and more varied meanings to the natural landscapes surrounding their communities 

would be (i) more cognizant of the risks global climate change posed for those landscapes, 

(ii) more willing to learn about those risks, (iii) more willing to make plans to adapt to altered 

future conditions, and as a result (iv) believe they are more capable of adapting than other 

individuals.  

 

HYPOTHESES 

The summary of previous research above suggests a broad range of social and 

psychological factors could influences individuals’ resilience to climate change. However, 

little empirical work has either conceptualized or empirically evaluated the construct of 
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individual resilience. This research begins to fill this gap, asking the questions: How does 

individuals’ access to social capital influence their perceived resilience to climate change? 

Do high levels of trust and affective network ties among individuals’ networks of family, 

friends, and neighbors (bonding social capital) limit individuals’ resilience to climate change, 

as the literature would suggest? And conversely, do high levels of trust outside of 

individuals’ close social networks (bridging social capital) increase individuals’ capacity to 

adapt to changing circumstances? For both bonding and bridging social capital, does the 

quality of the social bond (i.e., trust) have more of an influence on perceived resilience than 

the quantity of ties an individual has? And how do various place-based social-psychological 

dependencies affect individual resilience? These are the fundamental questions asked in this 

research. They are specified in the following set of hypotheses and in Figure 2.1. 

 

H1: Ceteris paribus, the presence and use of individuals’ bonding social capital will be 

negatively related to their willingness to learn about, plan for, and adapt to the 

impacts of climate change. 

 

H2: Ceteris paribus, the presence and use of individuals’ bridging social capital will 

be positively related to their willingness to learn about, plan for, and adapt to the 

impacts of climate change. 

 

H3: Ceteris paribus, the strength of individuals’ place-based social psychological 

dependencies will be positively related to their willingness to learn about, plan 

for, and adapt to the impacts of climate change. 
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METHODOLOGY 

We tested the three hypotheses above with data collected through a mail 

questionnaire administered to residents living in three forest-associated communities located 

in western North Carolina, USA. Data collection involved obtaining measurements for four 

distinct forms of social capital, seven separate types of place-based geographic dependencies, 

and four hypothesized components of individual social resilience (Figure 2.1). 

 

FIGURE 2.1 ABOUT HERE 

 

Study Communities 

We selected three small, forest-associated communities within Southern Appalachia 

(Waynesville, Spruce Pine, and Franklin, North Carolina) as the study’s population. These 

communities were selected because they all had been economically dependent upon forest 

based industries in the past (defined as > 10% employment in forest-related industries) and 

because each was surrounded by publicly managed forests. The logic behind case selection 

was to select communities where individuals were likely to exhibit strong place-based social 

psychological dependencies (Southern Appalachia is well-known for distinct local cultures 

which are strongly defined by the forest (Salstrom 1997)) and where future climate change 

impacts would have marked impacts on both the local environment and the local economy. 
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Measures 

To measure social capital, we asked respondents about where they obtained 

information about local community issues (associational ties) and how much they trusted 

(affective) the information received from each of those sources. Respondents were given 14 

potential sources of local community information and asked whether they received 

information from that source, and if so, the extent to which they trusted that information. The 

bonding-associative form of social capital was measured through respondents’ indication of 

their use (scored 1) or non-use (scored 0) of ‘close friends’ or ‘immediate family’ for 

information on local community issues. We measured the bonding-affective form of social 

capital through respondents’ indication of the extent to which they trustedi the information 

obtained from ‘close friends’ or ‘immediate family’. The bridging-associative form of social 

capital was measured through the total number of informational sources (besides close 

friends and immediate family) used by respondents. Bridging-affective social capital was 

measured through the aggregate level of trust respondents placed in information obtained 

from sources other than close-friends or immediate family. 

To measure place-based social-psychological dependencies, we utilized a 21-item 

scale designed to measure seven distinct types of place meanings (Davenport et al. 2010; 

Smith et al. 2011). The seven place meaning types were: individual identity, family identity, 

self-efficacy, self-expression, community identity, economic dependence, and ecological 

dependence. Each meaning type was unobserved and measured through between three to five 

measurement items asking respondents to indicate their level of agreement with individual 

measurement items on a scale ranging from strongly agree (1) to strongly disagree (7). 
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The hypothesized components of individual resilience were measured through an 11-

item scale. Each component, risk awareness, ability to learn, ability to plan, and ability to 

adapt, was measured through between two to four items asking respondents to indicate their 

level of agreement with statements concerning increasingly severe weather, prolonged 

periods of drought, and physical changes to the forests near the their community. 

 

Data Collection 

A random sample of 300 full-time resident homeowners was drawn from tax records 

within each of the three communities (900 total households sampled). During the summer of 

2011, potential respondents were sent mail questionnaires. The questionnaires, which 

included the social capital measurement instrument, the place meanings scale, and the 

individual resilience measurement instrument, were administered according to the Tailored 

Design Method (Dillman et al. 2008). A total of 40 questionnaires were undeliverable. Of the 

successfully delivered questionnaires, 420 were returned completed (48.8% response). 

 

Data Analysis 

Given the resilience scale introduced here has not been applied in previous empirical 

research, analysis proceeded through four distinct steps to maximize construct validity (Clark 

and Watson 1995). First, an item pool was generated based upon a substantive literature 

review and 18 semi-structured interviews conducted with political, civic, and religious 

leaders in the three study communities. Scale items were kept conceptually broad enough to 

encompass the various components of resilience (perceiving risk, planning, learning, and 

adapting) described by interviewees and existing literature. Second, following administration 
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of the questionnaire, each scale item was tested for skewness and kurtosis (StataCorp 2009). 

Items with overly skewed data were removed from further analysis. Third, exploratory factor 

analysis was utilized to support discriminant validity among each hypothesized resilience 

dimension. Fourth and finally, for each resilience dimension, we tested for internal reliability 

(α). 

Confirmatory factor analysis (CFA) was utilized on the place meanings scale given 

previous research (Smith, et al., 2011) supports the reliability and validity of the scale’s 

seven dimensional structure. Model fit was based on the following fit indices: a relative 

maximum likelihood chi-square (χ2/df) value less than 5.0 (Schumacker and Lomax 2004), a 

root mean-square error of approximation (RMSEA) near 0.06 with the upper limit of the 90% 

confidence interval at or below 0.08 (Hu and Bentler 1999), and a comparative fit index 

(CFI) and a Tucker-Lewis index (TLI) nearing 1.0 (Hu and Bentler 1999). 

Assuming both measurement models ‘fit’ the data well as indicated through the above 

factor analyses, we estimate the structural coefficients between the latent variables within the 

model (Figure 2.1) with a maximum-likelihood estimation procedure. The fit of the structural 

model is assessed using the same criteria as the previous CFA.  

 

RESULTS 

Descriptive Statistics 

Initial analysis of the social capital measures indicated the majority of respondents 

(92.9%) utilized either ‘close friends’ or ‘immediate family’ (bonding associative ties) to 

obtain information about local issues. Respondents indicated they generally trust the 

information obtained from close friends (bonding affective). Among respondents who 
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obtained community information from close friends, 28.5% reported always trusting that 

information with another 68.5% report sometimes trusting that information (3.0% of 

respondents indicate distrust in close friends). Similarly, respondents indicated they generally 

trust information obtained from immediate family members (bonding affective). Of those 

using family members as an information source, 45.5% indicated always trusting their 

information and another 51.8% indicated sometimes trusting that information (2.8% 

indicated distrust). 

Further analysis of the social capital measures revealed individuals use a wide variety 

of sources to obtain information about community issues (Figure 2.2). Of the bridging 

connections, the most trusted source was churches, followed by local news sources, local 

civic groups, and extended family members. The least trusted informational sources were 

online non-news sources, elected officials, and online news sources. 

 

FIGURE 2.2 ABOUT HERE 

 

Descriptive statistics for the place meanings scale are shown in Table 2.1. Initial 

analysis of the means and standard deviations revealed local residents attach a diverse array 

of meanings to the forests surrounding their communities as all scale-item means were above 

the neutral value of 3. The strongest meanings related to the forests’ ecological importance 

(M = 4.48-4.59). Ecological meanings were also the most consistently ranked scale-items 

(SD = 0.94-0.95). The reliability of scale-items relative to their hypothetical dimensions was 

acceptable (α ≥ 0.90) and no single item reduced the internal reliability of its dimension (Δα 
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< α). Also, each statement item exhibited an acceptable (λ > 0.70) correlation with its latent 

dimension. 

 

TABLE 2.1 ABOUT HERE 

 

Descriptive statistics for the 11 items within the individual resilience scale are shown 

in Table 2.2. Generally, respondents agreed with statements suggesting they are at risk due to 

the consequences of climate change (grand M = 3.72 on a 5-point scale). Respondents also, 

on average, did not believe that information about the impacts of climate change was easy to 

find (grand M = 2.78). Respondents, by and large, believed they could plan for increasingly 

severe weather conditions or altered forest conditions (grand M = 3.60). Perhaps as a result of 

these mixed appraisals, respondents, on average, were ambivalent about their ability to adapt 

to altered environmental and economic conditions (grand M = 3.13). 

 

TABLE 2.2 ABOUT HERE 

 

Psychometric Evaluation 

Following initial vetting of the resilience scale items for non-normal distributions, a 

maximum-likelihood factor analysis with Varimax rotation yielded a four-factor solution 

explaining 92.1% of the total variance across the 11 scale items. Rotated factor loadings are 

presented in Table 2.2. The levels and their distinct heterogeneous grouping pattern illustrate 

support for each statement item measuring its intended theoretical dimension (Hair et al. 

2009). Each scale dimension also exhibited a “high” level of internal reliability (α > 0.70; 
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Hair et al., 2009) and the removal of any single item did not decrease its dimension’s 

reliability level (Δα < α). 

We next turned our attention to the place meanings scale. Results from the 

confirmatory factor analysis, loading each of the 21 statement items on its a priori theoretical 

dimension, support the actual covariance matrix adequately fitting the matrix generated from 

the hypothesized seven-factor model (Table 2.3). Subsequently, we estimated the full 

measurement model (both the seven-factor place meanings scale and the four-factor 

resilience scale together) and recalculated model fit. The resulting fit statistics, shown in 

Table 2.3, suggest the data fit the model implied covariance matrix well. 

 Finally, we estimated the full structural model, which included the observed 

covariates associated with our four social capital measures. Estimation of the additional 

structural parameters and the addition of the observed covariates did not alter model fit 

substantially; the model-implied covariance matrix still fits the data well (Table 2.3). 

 

Structural Model Estimates 

The coefficient estimates of structural paths are shown in Table 2.4. The results 

suggest both social capital and place-based social psychological dependencies have a 

significant influence on individuals’ perceived ability to adapt to climate change. 

Regarding specific types of social capital, the findings generally concur with social 

capital theory. The data suggest a significant and negative relationship between bonding-

associative social capital and individuals’ appraisals of their ability to learn about localized 

impacts of climate change. Explicitly, respondents who use their close friends or immediate 

family to obtain information about local community issues were significantly less likely (β = 
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-1.10, std. β = -0.11) to indicate that information about how changing environmental 

conditions impact their community and the surrounding forest is easy to find. 

Regarding bridging capital, the data suggest the number of bridging ties an individual 

has is significantly and positively related to their ability to learn about the impacts of climate 

change (β = 0.06, std. β = 0.09). 

All of the place-based social psychological dependencies measured through the place 

meanings instrument had a significant influence on some component of individuals’ 

perceptions of their climate resilience. Specifically, respondents who indicated their 

individual identity was heavily dependent upon the local forest were more likely to indicate 

that climate related information is easy to find (β = 0.13, std. β = 0.02). Similar to the 

findings regarding individual identity, respondents who indicated their family’s identity was 

strongly defined by the forest were significantly more likely to indicate that climate related 

information is easy to find (β = 0.24, std. β = 0.11). Strong feelings of dependence upon the 

forest for family identity were also significantly related to greater perceptions of climate-

associated risks (β = 0.33, std. β = 0.36). 

Further analyses of structural model coefficients reveald individual respondents who 

indicated they were dependent upon the local forest to engage in desired activities (self-

efficacy) were more likely to perceive climate related risks (β = 0.53, std. β = 0.58) and more 

likely to believe they could plan for those risks (β = 0.43, std. β = 0.43). A similar, but 

distinct, place-based dependency is the need to use the forest for self-expression. Individuals 

who indicated a greater dependence upon the forest for personal expression were more likely 
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to indicate that climate related information is easy to find (β = 0.17, std. β = 0.07) and that 

they could plan for climate-related risks (β = 0.27, std. β = 0.24). 

The data also suggest stronger appraisals of the connection between community and 

forest is related to appraisals of resilience. Individuals who believed their community’s 

identity was heavily dependent upon the forest were also more likely to indicate that climate 

related information is easy to find (β = 0.15, std. β = 0.07) and that they could plan for 

climate-related risks (β = 0.27, std. β = 0.18). 

Similarly, economic meanings attached to the forest were significantly related to 

individuals’ willingness to learn about the potential impacts of climate change (β = 0.17, std. 

β = 0.07) and their beliefs about their ability to plan for future impacts (β = 0.31, std. β = 

0.30). 

The final place-based social psychological dependence related to perceived climate 

resilience was the belief that ecosystem characteristics were dependent upon the health of the 

forest. Greater appraisals of ecological dependence were positively associated with both 

awareness of the risks associated with climate change (β = 0.36, std. β = 0.34) and 

individuals’ willingness to learn about the potential impacts of climate change (β = 0.12, std. 

β = 0.07). 

 

DISCUSSION 

Summary 

While the realities of climate change have come to dominate the agendas of federal 

agencies as well as national and international research organizations, the sociologically 
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informed literature on climate adaptation remains limited. By examining the effects of 

various types of social capital on individuals’ levels of climate resilience, this research begins 

to address this deficiency and provide a clearer understanding of the social process of 

resilience. 

Regarding our first hypothesis, we found a negative relationship between bonding ties 

(associative) and individuals’ ability to learn about the localized impacts of climate change. 

The data provides support for the theory that reliance upon strong, highly bonded ties for 

information and resources can inhibit one’s willingness to seek out new information. 

Bonding social capital appears to limit knowledge-seeking behavior; however, whether that 

limitation translates into reduced adaptive capacities is a question that cannot fully be 

answered with the data collected here. 

Regarding our second hypothesis, we found positive relationships between stocks of 

bridging social capital and individuals’ willingness to learn about the potential impacts of 

climate change. The data provide support for the theory that the availability and use of a 

diverse range of non-friend non-family social ties can provide the information and resources 

needed to learn about and plan for uncertain future environmental conditions. The more such 

“weak” ties that an individual had (bridging-associative), the more likely they were to seek 

out information related to local climate impacts. Individuals with greater stocks of bridging 

social capital appear to have a more diverse pool of knowledge and information from which 

to draw upon during the formation of their beliefs about climate change. 

Through the examination of our third hypothesis, we have implied that for individuals 

living in three natural resource rich communities within Southern Appalachia, resource 

dependence contains much more than an economic dimension. Rather, individuals can and 
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are frequently dependent upon the natural amenities surrounding their communities for a 

variety of reasons. We hypothesized these place-based social psychological dependencies 

would be catalysts that could influence individuals’ perceptions of climate risks, their 

willingness to learn about or plan for climate-related impacts, and their personal beliefs 

concerning their ability to adapt to these changes. Our analysis of data collected from these 

three communities provides support for this hypothesis.  

Specifically, the data suggest an individual’s place-based identity is positively related 

to their perceptions of climate risk and their ability to learn about climate related impacts. 

Similar feelings of place-based family identity were positively related to individuals’ risk 

awareness and their ability to learn about climate impacts. Ceteris paribus, individuals with 

stronger appraisals of individual and family identity have more to lose from altered climatic 

conditions and their subsequent impacts upon local forests. Logically then, it would follow 

that these individuals would be more willing to invest their personal time and resources to 

learn about the impacts of climate change. Regarding both concepts of individual and family 

identity, the data supports this logical assumption. 

In a similar vein, individuals who are psychologically dependent upon a local forest 

as an arena where they can express themselves as well as individuals who are behaviorally 

dependent upon that forest to engage in desired activities should be more aware of climate 

risks and willing to learn, plan, and adapt to them. The data only partially bear out this 

assumption as we found feelings of self-expression to be positively related to both an 

individuals’ willingness to learn about local climate impacts and the belief they could plan 

for those future impacts. Similarly, behavioral dependencies (self-efficacy) upon the forest 

were positively related to individuals’ perceptions of climate-related risks and their perceived 
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ability to plan for those risks. This finding suggests the effect of climate change on activities 

individuals currently depend upon the forest for (e.g., hunting, family gatherings, recreation, 

etc.) could make individuals more aware of climate-related risks, make them more motivated 

to seek out information regarding those risks, and make plans to adapt to any potential 

impacts. 

A community’s identity can be highly intertwined with the geographic and ecological 

settings where that population resides. Arguably, the connections between a population’s 

identity and their physical settings are one of the defining factors enabling ‘community’ to 

emerge (Wilkinson 1999). Given this, one might expect individuals to be highly concerned 

with not only the biophysical impacts of climate change, but the resulting consequences those 

impacts could have on altering their appraisals of community identity. We could logically 

presume individuals who believe their community’s identity is heavily defined by the 

surrounding forest would be more aware of the local impacts of climate change and, 

subsequently, be more willing to learn about, plan for, and adapt to those changes. As 

hypothesized, these clear and positive associations were supported by our data. Individuals 

who believed their community’s identity was more dependent upon the forest were more 

likely to indicate information about local climate impacts is easy to find and that they are 

able to plan for those impacts. Similarly, feelings of a strong connection between local 

forests and economic health do appear to influence appraisals of individual resilience. 

Specifically, individuals who believed their community, or the region as a whole, are 

economically dependent upon the forest were more likely to believe information concerning 

the localized impacts of climate change is easy to find; they also tended to express stronger 

beliefs about their willingness to plan for future impacts. In a similar fashion, greater 
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perceptions of ecological dependence upon nearby forests were positively associated with 

greater perceptions of climate-risks and greater willingness to learn about potential risks.  

Collectively, the findings related to individuals’ placed-based social psychological 

dependencies bear out two key implications. First, the data provide numerous points of 

support for the hypothesis that social-psychological dependencies can, and likely do, play an 

integral role in individuals’ behavioral adaptation strategies. Adaptation involves more than 

just making physical and structural adjustments to one’s community in response to 

environmental changes. Rather, adaptation also includes a range of psychological processes 

that both precede and follow actual behavioral responses (Reser and Swim 2011). The data 

collected here suggest these psychological processes are empirically distinct and include 

perceiving climate change as a risk, being willing to learn about and plan for potential 

impacts, and collectively believing you can adapt well. The data also suggest these 

psychological processes are influenced by individuals’ cognitive appraisals of how dependent 

they and their communities are upon local natural resources likely to be heavily impacted by 

a changing climate. 

The second key implication of these findings is their ability to highlight how 

variations in individuals’ beliefs affect their perceptions of climate change and their ability to 

adapt. Swim and others (2011) note that individuals’ general worldviews, values, and beliefs 

shape cognitive appraisals of climate change, which in turn, shape behavioral responses. 

Personal worldviews, values, and beliefs shape climate change perceptions, which guide 

future actions. Our data suggest the place-based values that shape individuals’ cognitive 

appraisals of climate change do not necessarily have to be intraphysic, they can also extend 

to more generalized values concerning family and community. Specifically, we examined 
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three social-psychological meanings that pertain solely to the individual (individual identity, 

self-efficacy, self-expression) and found, by and large, they were positively related to 

perceptions of climate-risks, the willingness to learn about climate change, and individuals’ 

perceived ability to plan for climate-related impacts. This finding would be expected under 

nearly any theory of individual behavior (e.g., values-beliefs-norms theory, theory of planned 

behavior, etc.). However, we also examined four extraphysic social-psychological meanings 

that pertain to individuals’ family (family identity) and their community (community 

identity, economic meaning, ecological meaning) and found these meanings as well, were 

positively related to perceptions of climate-risks, the willingness to learn about climate 

change, and individuals’ perceived ability to plan for climate-related impacts. Within the 

context of our study, these distinct types of meanings seemed intuitive. However, evidence 

suggesting both intra and extraphysic meanings influence perceptions of climate resilience 

could open new avenues for understanding what factors shape individuals’ perceptions of 

climate change and its impacts. While several pieces of previous research (Heath and 

Gifford, 2006; Weber, 2010) illustrate how variations in individuals’ personal values shape 

perceptions of climate change, our data suggest more attention is warranted on how 

individuals’ perceptions of social identities (e.g., family and community identity) and 

dependencies (e.g., a community’s economic or ecological dependence) influence 

perceptions of climate change and individuals’ ability to adapt to uncertain environmental 

conditions.  
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Conclusion 

While climate change has arguably become the most consequential political, 

economic, and social issue of contemporary society, very little climate change research has 

adopted a sociological perspective (Nagel, Dietz, and Broadbent 2009). Furthermore, the 

sociologically oriented research that has been completed tends to look at macro-structural 

processes and the actions of nation-states in political and economic debates (e.g., Clark and 

York 2005; Rosa and Dietz 1998). Through this research, we have offered a complimentary 

piece of analysis by focusing solely on the individual as the acting agent being impacted by 

climate change. We have drawn from literatures that are both well established (place 

meanings and resource dependence) and emergent (resilience and coupled social-ecological 

systems) in an attempt to determine the characteristics of individuals which tend to make 

them more, or less, resilient to the impacts of climate change. Resilience theory has only 

relatively recently entered the lexicons of social scientists, being introduced via research on 

coupled social-ecological systems (cf., Gunderson and Holling 2002). However, it has great 

potential for bridging the traditional gaps between natural and social science. Just as 

importantly, social capital theory has much to offer current research efforts aimed at 

understanding whether and how individuals can collectively address the causes and 

consequences of climate change. We believe that by developing a bridge between the 

theories of the natural sciences and the theories of the social sciences, new possibilities can 

emerge for future scholarship and, more importantly, potential solutions to the complex 

socio-ecological problems facing humanity today can be identified. In conclusion, if we, as 

scientists, accept that sustainability is “the capacity to create, test, and maintain adaptive 

capabilities” (Holling 2001:399), we should also, as social scientists, realize the huge 
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potential that social theory can have on understanding how individuals, communities, and 

societies perceive and develop their adaptive capabilities. By gaining a clearer understanding 

of how social capital and place-based social-psychological dependencies affect individuals’ 

perceived ability to adapt to changing environmental conditions, community leaders and 

policy makers at various levels of authority will be better equipped to help foster a 

sustainable ecological and social future. 

                                                 
i If respondents used that informational source, they were asked whether they ‘always trusted information from 
that source’ (coded 3), ‘sometimes trusted information from that source’ (coded 2), or ‘did not trust information 
from that source’ (coded 1). Responses were summed to generate measures. 
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Figure 2.1. Relationships between Dependence, Social Capital and Resilience
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Figure 2.2. Level of Trust Placed in Sources for Local Community Information
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Table 2.1. Descriptive Statistics for Place Meanings Scale Items and Dimensions 
Dimension and Statements M SD α Δα λ 

Individual Identity   0.92   
I am very attached to the forest 4.01 1.11  0.91 0.85 
I feel this forest is a part of me 3.70 1.11  0.90 0.87 
I identify strongly with the forest 3.89 1.11  0.86 0.92 

Family Identity   0.90   
I have pride in my heritage because of the forest 3.86 1.15  0.89 0.79 
The forest is a special place for my family 3.89 1.12  0.84 0.87 
Important family memories are tied to the forest 3.75 1.18  0.83 0.88 

Self Efficacy   0.90   
The forest is best for the activities I like to do 3.60 1.12   0.86 0.88 
I have satisfying experiences when I visit the forest 4.05 1.05  0.88 0.83 
No other place can compare to the forest 3.78 1.13  0.89 0.77 
The forest is my first choice for outdoor recreation 3.60 1.16  0.87 0.84 

Self Expression   0.93   
I feel that I can really be myself at the forest 3.87 1.07   0.91 0.87 
Visiting the forest allows me to express myself 3.57 1.05  0.87 0.92 
Visiting the forest says a lot about who I am 3.67 1.11  0.91 0.87 

Community Identity   0.93   
The forest contributes to the community’s character 4.24 1.00   0.91 0.89 
The community’s history is defined by the forest 4.14 1.01  0.88 0.93 
The forest has helped put the community on the map 4.10 1.03  0.92 0.86 

Economic Meanings   0.90   
The community’s economy depends on the forest 3.79 1.02   — 0.86 
Appalachia’s economy depends on the forest 3.95 1.02  — 0.86 

Ecological Meanings   0.97   
The forest is important in conserving the landscape 4.48 0.94   0.96 0.92 
The forest is important in providing wildlife habitat 4.59 0.95  0.95 0.95 
The forest is important in protecting water quality 4.57 0.95  0.94 0.96 
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Table 2.2. Descriptive Statistics for Perceived Resilience Scale Items and Dimensions 
     Rotated Factor Loadingsa 
Dimension and Scale Items M SD α Δα λ1 λ2 λ3 λ4 
Risk Perception   0.93      

I would be at risk if increasingly severe storms altered forest conditions 3.54 1.05  0.92 0.826 0.118 0.085 -0.061 
I would be at risk if increasingly severe droughts altered forest conditions 3.84 1.05  0.86 0.930 0.141 0.008 -0.050 
I would be at risk if changing climatic conditions altered forest conditions 3.77 1.02  0.89 0.945 0.145 -0.016 0.001 

Ability to Learn   0.86      
Information about how changing environmental conditions impact the forest is easy to find 2.82 1.00  — 0.083 0.115 0.851 0.038 
Information about how forest conditions affect my community is easy to find 2.73 0.96  — -0.026 0.050 0.910 0.068 

Ability to Plan   0.89      
I could plan for increasingly severe weather conditions 3.64 0.96  — 0.190 0.836 0.087 0.066 
I could make plans if forest conditions changed 3.56 0.91  — 0.203 0.890 0.068 0.125 

Ability to Adapt   0.63      
I could adapt to increasingly severe weather conditions 3.47 1.00  0.56 0.034 0.444 0.092 0.496 
Things will turn out the same for me, regardless of forest changes 2.45 1.10  0.63 -0.331 -0.103 0.235 0.386 
I could adapt to altered forest conditions 3.16 0.91  0.41 -0.092 0.182 0.074 0.819 
I could cope with small changes in forest-related industries 3.42 0.91  0.59 0.079 0.165 0.071 0.445 

Proportion of Variance Explained (92.1% total)     34.3 24.3 21.3 16.2 
a Maximum-likelihood factor method with Varimax rotation used to extract factors.  
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Table 2.3. Standardized Structural Model Coefficients and Standard Errors 

 
χ2 df χ2/df 

RMSEA 
[90% C.I.] CFI TLI 

Multi-group Seven-Factor Place Meanings Measurement Model 1157.27 492 2.35 0.06 
[0.06, 0.07] 0.92 0.90 

Multi-group Measurement Model 
(Seven-Factor Place Meanings Measurement Instrument and Four-Factor 
Resilience Measurement Instrument) 

2500.22 1299 1.93 0.05 
[0.05, 0.06] 0.89 0.87 

Structural Model 5673.20 1650 3.44 0.08 
[0.07, 0.08] 0.86 0.84 
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Table 2.4. Structural Model Coefficients and Standard Errors 

 
Dependent Variable 

(Resilience dimension) 
Predictor Risk Learn Plan Adapt 

Bonding Associative Social Capital -0.09 
(0.31) 

-1.10*** 
(0.27) 

0.48 
(0.36) 

0.06 
(0.07) 

Bonding Affective Social Capital -0.01 
(0.06) 

0.04 
(0.04) 

-0.10 
(0.06) 

-0.01 
(0.01) 

Bridging Associative Social Capital 0.02 
(0.02) 

0.06*** 
(0.02) 

-0.01 
(0.02) 

0.01 
(0.00) 

Bridging Affective Social Capital -0.01 
(0.01) 

0.02 
(0.01) 

0.01 
(0.01) 

0.01 
(0.00) 

Individual Identity 0.10 
(0.07) 

0.13* 
(0.06) 

-0.16 
(0.09) 

-0.03 
(0.04) 

Family Identity 0.33*** 
(0.08) 

0.24*** 
(0.06) 

-0.15 
(0.08) 

0.01 
(0.01) 

Self-Efficacy 0.53*** 
(0.08) 

-0.05 
(0.05) 

0.43*** 
(0.09) 

-0.01 
(0.01) 

Self-Expression -0.09 
(0.08) 

0.17** 
(0.06) 

0.27** 
(0.09) 

0.01 
(0.01) 

Community Identity 0.02 
(0.07) 

0.15** 
(0.06) 

0.18* 
(0.08) 

0.03 
(0.03) 

Economic Meaning -0.04 
(0.08) 

0.17** 
(0.06) 

0.31*** 
(0.09) 

0.02 
(0.02) 

Ecological Meaning 0.36*** 
(0.08) 

0.12* 
(0.06) 

0.01 
(0.09) 

-0.04 
(0.04) 

*** p ≤ 0.001, *** p ≤ 0.010, *** p ≤ 0.050  
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Abstract 

Planners and managers responsible for public-trust resources are often faced with making 

difficult value-laden decisions that require them to make trade-offs among different 

outcomes produced by competing management approaches. To make more informed 

decisions, planners and mangers need to understand public preferences and the social and 

psychological factors that influence those preferences. In this research, we focus on two 

increasingly important factors—social capital and place-based social-psychological 

attachments—that are likely to influence public preferences for specific types of management 

outcomes. We conducted a stated preference experiment with residents living in three forest 

related communities within the Southeastern United States. The experiment elucidated 

responses to hypothetical management plans designed to produce distinctly different 

outcomes. The results reveal ecologically focused management plans were the most 

preferred, much more so than plans designed to produce aesthetic, recreational, or economic 

outcomes. The data also reveal both individuals' stocks of social capital as well as their 

place-based social-psychological attachments influence evaluation of competing 

management outcomes. Our methodological approach and empirical findings advance both 

the analytical approaches used to study multiple use public resources and existing knowledge 

regarding how social and psychological factors influence individuals' decision making 

processes. 
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1.0 Introduction 

 

Planners and managers responsible for public-trust resources are often faced with 

making difficult value-laden decisions. These “messy” or “wicked” decisions require the 

manager to make trade-offs between different outcomes produced by different management 

approaches (Lachapelle et al., 2003; McCool and Guthrie, 2001). Moreover, the relatively 

recent socio-political trend of devolution in resource governance has increased the need for 

resource managers to engage local resource users and give special consideration to their 

needs and desires (Berkes, 2010). For resource planners and managers to make more 

informed decisions within “wicked” socio-political climates, they need: 

 

1. An understanding of the benefits local community members would like the 

resource to produce, and 

 

2. An understanding of the social and psychological factors that influence those 

preferences. 

 

Equipped with knowledge about how local community members would like public-

trust resources managed, and how those preferences are formed, planners and managers can 

be more prepared to proactively engage stakeholders in planning and management decisions, 

build consensus among those stakeholders, and, ultimately, develop strong and reciprocal 

relationships that facilitate more efficient and socially-acceptable management decisions. 
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The objectives of this research are two-fold. The first objective is to examine the 

management outcomes preferred by community members living adjacent to public forests. 

Specifically, we examine how individuals make trade-offs between competing outcomes 

produced by different forest management decisions. The second objective is to examine the 

social and psychological factors that influence community members’ preferences for 

management outcomes. More explicitly, we examine how two factors – the meanings 

individuals attach to natural landscapes and those individuals’ stocks of social capital – affect 

preferences for public-trust resource management outcomes. 

 

2.0 Desired Outcomes from Forest Management 

 

2.1 Linking Forest Values with Desired Outcomes 

 

As the paradigm of public forest management shifted in the latter half of the 20th 

century, a large body of literature aimed at discerning the myriad public benefits of forests 

developed. Frequently, social scientists refer to these public benefits as “forest values”. 

However, here we utilize the term “desired outcomes” for two specific reasons. First, the 

term “desired outcomes” implies management only has a finite amount of resources to 

allocate, and as a result only a finite set of outcomes can be realized. Contrarily, “forest 

values” implies an unbounded set of attributes that individuals can ascribe to forests. The 

second and related point is that “desired outcomes” frames and limits the set of benefits 

produced through forest management; the limit is defined by the number of benefits that can 

explicitly and logically be linked to decisions made by public forest managers. The use of 
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“forest values”, on the other hand, can lead to ambiguity when planners and managers 

actually try to produce them through forest policies, plans and decisions. For example, social-

psychological research has discerned that many individuals ascribe “spiritual value” to 

forested landscapes (Fredrickson and Anderson, 1999; Tarrant and Cordell, 2002). However, 

it is often unclear how specific decisions of forest managers can maximize the “spiritual 

benefits” available to or received by individuals who ascribe those types of values to forests. 

The use of the term “forest values” has other shortcomings as well. For example, benefit cost 

analyses are not able to adequately monetize non-use values such as “aesthetics” or 

“spirituality” through the use of market-based valuation techniques (Smith, 1992; 1993). 

Collectively, utilizing the term “desired outcomes” facilitates the formation of a clear and 

logical connection between the decisions forest planners and managers make and the most 

likely set of outcomes those decisions are able to produce. 

 

2.2 Desired Outcomes from Forest Management 

 

Based upon a review of existing literature concerning individuals’ preferences for 

specific outcomes produced by public-trust natural resources we choose to focus on four sets 

of outcomes produced as a result of nearly all forest management decisions; these outcomes 

are: economic, ecological, recreational, and aesthetic. 

Economic outcomes are the most understood public forest benefits; they include all 

the market-based values of forest products and services. These include both direct economic 

impacts such as the creation of local jobs and tax revenues from forest-related industries, as 

well as indirect economic impacts such as tourism revenues and other capital flows 
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attributable to the existence of the forest. Ecological outcomes, sometimes referred to as 

ecosystem services (Costanza et al., 1997), refer to the suite of benefits derived from the 

functioning of forest ecosystems. Recreational outcomes refer to the set of benefits derived 

from individuals being able to realize desired recreational experiences from forest recreation 

settings (Driver, 2008; Moore and Driver, 2005). Finally, aesthetic outcomes refer to the 

scenic quality of forest landscapes. Aesthetics are a fundamental component in the 

interpretation of forested landscapes and settings (Ryan et al., 2010). Aesthetic outcomes are 

such a distinct and important benefit produced by public forests that some management 

agencies, such as the USDA Forest Service, have legal mandates to consider the aesthetic 

implications of forest planning and management decisions (Arbogast 2005). 

 

2.3 Trade-offs 

 

If possible, public forest users would typically like managers to provide all of the 

potential benefits listed above. However, given planners and managers have only a finite 

amount of resources to allocate in the production of forest outcomes, managing for all forest 

benefits all the time is not feasible. Moreover, some forest benefits are discordant and cannot 

be simultaneously produced. Resource users, as a result, have to make cognitive trade-offs 

when preferences for forest management outcomes are elucidated. 

Past research can offer insights on 1) how these cognitive trade-offs are made and 2) 

if certain outcomes tend to be preferred over others. Regarding the first point, previous 

studies have suggested a relative decline in desired economic outcomes of forest 

management and a simultaneous increase in desired non-economic outcomes over the past 
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four decades (Cordell et al., 1996; Manning et al., 1999). Regarding the second point, a large 

majority of previous research addresses the apparent contradictions between preferences for 

economic outcomes as opposed to ecological outcomes (Brown and Reed, 2000; Kumar and 

Kant, 2007). Generally, data suggests a positive association between particular ascribed 

values and concordant management actions ensuring the continued production of those 

values. For example, in a recent study of residents living within a publically managed 

watershed in the Midwestern United States, individuals who placed a high value on the 

ecological services provided by the watershed were significantly less likely to want 

management efforts to focus on producing economic benefits for local communities. Rather, 

individuals who ascribed these types of values to the watershed preferred management efforts 

focus on maintaining the ecological integrity of the area (Smith et al., 2011).  

Past research also suggests the emergence of conflicts and the need for trade-offs 

between the production of aesthetic and ecological outcomes (Parsons, 1995). The general 

public tends to prefer forest management strategies that maximize aesthetic quality, 

regardless of whether those management strategies (e.g., not allowing thinning, clear cutting 

or prescribed burns) produce the most ecologically stable forests (Kearney et al., 2010; Hunt 

and Haider, 2004). Gobster (1999) notes the tensions between desired ecological and 

aesthetic outcomes is largely due to the general public’s knowledge, or lack thereof, 

regarding best forest management practices. Brunson and Reiter (1996) even illustrated that 

education on forest management could alter individuals’ aesthetic appraisals of forested 

landscapes. 

In addition, the socio-demographic characteristics of individuals could influence their 

preferences for different forest management outcomes. Men are more inclined to prefer 
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management decisions that produce privately held outcomes (i.e., economic benefits) over 

decisions producing public goods (i.e., ecological and aesthetic benefits) (Kumar and Kant, 

2007; Smith and Moore, 2011; Steel et al., 1994). Individuals with more formal education 

tend to prefer management strategies that place more emphasis on producing ecological 

outcomes (Kellert and Berry, 1987). Finally, younger individuals tend to prefer more 

ecologically oriented management decisions when compared with older individuals (Steel et 

al., 1994). 

Public preferences for forest management are not influenced solely by the particular 

attributes of competing management objectives and the socio-demographic characteristics of 

respondents. Rather, numerous social-psychological factors influence preferences for desired 

outcomes. Here, we focus on individuals’ stocks of social capital as well as the meanings 

they ascribe to nearby publically managed forests. 

 

3.0 Factors Influencing Preferences for Desired Outcomes 

 

This research is concerned with the social-psychological concepts of “social capital” 

and “place meanings”. Following traditional practice in behavioral economics and much of 

environmental psychology, we suggest these social-psychological concepts play a functional 

and cognitive role in individuals’ decision-making behavior. This point is important for 

research, like this, that attempts to graft traditional social-psychological concepts into a 

decision-theoretic framework.  

In any choice process, where individuals are elicited to choose between a set of 

alternatives, the social-psychological characteristics of the decision maker play a key 
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functional role in making the decision (Louviere et al., 2000). These characteristics influence 

decision makers’ perceptions and evaluations of alternatives, the utility they believe can be 

obtained from each alternative, and consequently, which alternative they are likely to choose 

(Figure 3.1). 

 

[FIGURE 3.1] 

 

3.1 Intra-community Trust 

 

Previous research has established the presence of strong, reciprocal and trusting 

relationships between local community members and management agencies is often a key 

determinant of the public acceptability of resource management decisions (Davenport et al., 

2007; Stern, 2008; Wondolleck and Yaffee, 2000). However, little research has addressed 

how the dissemination and acceptance of information among local community members 

affects preferences for management outcomes or the willingness to support specific 

management decisions. A large body of sociological literature, however, can inform our 

understanding of how intra-community information dissemination and trust affect public 

forest management. 

The dissemination of information and the extent to which that information is trusted, 

can be described through the broad concept of social capital. Social capital is comprised of 

the information, trust, and norms of reciprocity inhering in an individual’s social network 

(Woolcock, 1998). Social capital is a theoretically diverse concept that is essentially 

comprised of two components – trust and objective social ties (Paxton, 1999). Trust and 
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objective ties form two distinct axes of social capital (Figure 3.2). The trust axis distinguishes 

between social relationships that are either “associative and exchange based”, defined by low 

levels of trust, or “affective and reciprocity based”, defined by higher levels of trust. The 

objective social ties axis differentiates between “bonding” and “bridging” social ties, the 

relative strength of association between individuals involved in social interactions (Gittell 

and Vidal, 1998). Bonding ties refers to relationships between family members, friends and 

neighbors in closed, tightly connected networks while bridging ties are relations between 

individuals in “weakly connected” social networks (Granovetter 1973). 

 

[FIGURE 3.2] 

 

Previous reviews of social capital theory suggest individuals’ preferences for specific 

management outcomes will depend upon their stocks of social capital (Bodin and Crona, 

2009). Explicitly, where individuals get their information, and how much they trust that 

information, will affect their preferences and the expected utility they believe will come from 

one management plan over another. 

Bonding social capital can create dense social networks defined by high, localized, 

levels of trust. Individuals in tightly knit, highly trusting social networks tend to share similar 

values, attitudes, preferences and behavioral patterns (McPherson et al., 2001). As a result, 

bonding social capital can impose strict social norms that discourage change and foster 

increased homophily (Portes, 1998). Individuals embedded in highly bonded social networks 

are likely to prefer potential forest management outcomes that enable them to maintain their 

close ties to friends, family and other frequent contacts. For example, management actions 
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that produce or maintain recreational opportunities are likely to be supported by highly 

bonded individuals if the maintenance of their social ties is dependent upon those 

recreational opportunities. Individuals in highly bonded social networks are also likely to 

prefer management actions which conform to within-group norms, yielding a narrower set of 

preferred management outcomes. 

Bridging social capital, conversely, can give individuals access to resources and 

information that are not readily available in their immediate social networks. Bridging ties 

allow individuals to overcome within-group social norms through support from outside their 

local network (Granovetter, 1973). As a result, individuals with access to information from 

outside their immediate social networks are more likely to consider and prefer a broader 

range of potential forest management outcomes. Bridging social capital is likely to yield a 

broader set of preferred management outcomes. 

 

3.2 Place Meanings 

 

A large body of research suggests that individuals’ preferences for forest management 

outcomes are influenced by the meanings they attach to the landscapes and resources being 

managed. However, previous research on the connection between place meanings and 

desired management outcomes has been developed within numerous related disciplinary 

fields (Trentelman, 2009). As a result, it is difficult to discern 1) a relatively distinct set of 

meanings that individuals ascribe to forest landscapes and 2) general trends or patterns in 

specific meanings’ influence on particular management outcomes. 
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This research adopts a cognitive approach to place meanings. Following this 

perspective, individuals appraise geographic space and imbue it with specific meanings 

(Canter, 1977; Moore and Golledge, 1976; Golledge and Rushton, 1976). The specific 

meanings that are ascribed to geographic settings are defined by individual heuristics, 

personality traits, and social factors. The specific meanings that individuals attach to settings, 

in turn, influence their preferences for how those spaces should be managed (Cheng et al., 

2003; Kruger, 2008; Kruger and Williams, 2007). Given this, it has become increasingly 

important for forest planners and managers to understand the meanings individuals ascribe to 

the resources they are responsible for managing and how those meanings influence the 

desired outcomes of forest management. 

The meanings individuals assign to forest landscapes can range from the purely 

utilitarian and instrumental (e.g., if the forest is the only place to engage in a particular 

recreation activity) to the intangible and affective (e.g., if the forest provides a place for 

spiritual enlightenment). As a result, a considerable amount of research has attempted to 

discern specific and empirically valid dimensions of place meanings (e.g., Kyle et al., 2005; 

Moore and Graefe, 1994; Shamai, 1991; Stedman, 2003; Williams and Vaske, 2003). In this 

research, we choose to examine a set of seven distinct place meanings – individual identity, 

family identity, self-efficacy, self-expression, community identity, economic meaning, and 

ecological meaning. Previous research has discerned these place meanings are empirically 

valid and generalizable to multiple resource management contexts (Smith et al., 2011a); 

previous research has also found these place meanings can influence preferences for 

management outcomes (Davenport and Anderson, 2005). Each type of meaning is a 

relatively distinct way individuals ascribe importance or significance to the landscape. 



 

95 

Individual identity represents the extent to which individuals believe the forest 

informs their self-identity. More broadly, self-identity is a set of beliefs about an individual’s 

personal appraisal of themselves as well as their appraisals of how others view them 

(Proshansky et al., 1995). When an individual’s identity is highly dependent upon specific 

physical settings, such as public forests, he/she can be said to identify strongly with that 

setting; the converse would also apply. 

Family identity extends the concept of individual place identity; the concept 

represents the extent to which an individual believes a specific physical setting or landscape 

has defined their beliefs about who their family is and how others perceive them (Davenport 

et al., 2010; Smith et al., 2011). If individuals believe their intra-familial social bonds require 

the presence of a particular physical landscape to be maintained, their family’s identity is 

highly dependent upon the presence and management of that landscape. Often, individuals 

express beliefs about their family’s identity through recollections of past-experiences that 

occurred in particular landscapes (Kruger and Shannon, 2000). 

Self-efficacy refers to the meanings associated with realizing desired experiences in a 

particular setting or landscape (Davenport et al., 2010; Smith et al., 2011). The concept 

represents the “behavioral” component of an individuals’ attachment to physical space (Low 

and Altman, 1992) and is both theoretically and empirically related to the concept of “place-

dependence” (see Moore and Graefe, 1994; Williams et al., 1992; Williams and Vaske, 

2003). Meanings associated with recreational or educational activities that can only occur in 

a public forest are the best example of self-efficacy. 

Self-expression refers to the meanings associated with how a particular forest setting 

or landscape enables individuals to express themselves (Davenport et al., 2010; Smith et al., 
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2011). While the aforementioned concept of self-identity refers, in part, to personal 

appraisals of self, self-expression involves the ability of a physical setting or landscape to 

facilitate the communication of that identity. In the Southern Appalachian Mountains, for 

example, many residents identify strongly with the forest because it has played a large part of 

the region’s cultural history (Salstrom, 1994). In turn, the preservation of many Southern 

Appalachian forests enables residents to retell stories of the region’s history and 

development. The presence of the forest, in short, enables residents to express, and retain, a 

portion of their personal self-identity. 

Just as the family identity construct extended the bounds of individual identity to 

family, the community identity construct extends it further to encompass individuals’ 

appraisals of what they believe their local community is and how it is viewed by outsiders. 

The community identity construct encompasses meanings associated with local character and 

culture. The belief that public-trust natural resources define a community’s identity is one of 

the most consistent and significant predictors in shaping individuals’ preferences for specific 

management actions (Smith et al., 2011). Local community members, by and large, prefer 

resource managers to make decisions that preserve the unique and distinctive nature 

(identity) of their communities (Kruger and Shannon, 2000). 

The sixth and seventh dimensions of place meanings addressed in this study are 

economic meanings and ecological meanings. Economic meanings refer to individuals’ 

appraisals of how dependent their local community is upon a particular forest landscape 

(Smith et al., 2011). Finally, ecological meanings refer to individuals’ beliefs about how 

dependent they believe their local ecosystem is upon a particular public forest setting or 
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landscape. Again, each of the seven place meaning dimensions represents a relatively distinct 

way that individuals can ascribe importance or significance to public forests. 

 

3.3 Hypotheses 

 

Based on the review of the literature above, we propose to examine the relationships 

between the meanings individuals ascribe to public forests, their stocks of social capital, and 

their preferences for outcomes that could be produced by forest management. Based on 

existing social capital theory and empirical evidence, we hypothesize both bonding and 

bridging social capital will significantly influence individuals’ preferences for management 

outcomes. 

Concurrently, based on evidence from previous studies examining the connections 

between place meanings and desired management outcomes (Davenport and Anderson 2005; 

Smith et al., 2011), we hypothesize all seven a priori place meanings dimensions will 

significantly influence individuals’ preferences for management outcomes. 

The existing evidence suggests several specific place meanings will influence 

management preferences in predictable ways. The hypothesized relationships between 

specific place meanings and distinct management outcomes are listed in Table 3.1. 

 

[Table 3.1] 
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4.0 Material and Methods 

 

The primary objective of this research is to examine how both the meanings 

individuals attach to forested landscapes and the type and strength of their social capital 

influence preferences for forest management outcomes. The hypotheses being tested involve 

the presence of a relationship between seven hypothesized place meanings, four distinct 

stocks of social capital, and four primary objectives of forest management. 

 

4.1 Measures 

 

To assess place meanings, we used a 21-item scale shown to be an empirically valid 

measure of place meanings (Davenport et al., 2010; Smith et al., 2011). The scale is intended 

to measure seven relatively distinct meanings that individuals attach to managed public-trust 

landscapes. The intended meanings are: individual identity, family identity, self-efficacy, self-

expression, community identity, economic dependence, and ecological integrity; each 

meaning is measured with between three and five statement items. Respondents are asked to 

indicate their level of agreement with each of the statement items on a scale ranging from (1) 

strongly disagree to (5) strongly agree. 

To assess social capital we asked respondents about where they obtained information 

about local community issues (associational ties) and how much they trusted (affective) the 

information received from those sources. Respondents were given 14 potential sources of 

local community information and asked whether they received information from that source, 

and if so, the extent to which they trusted that information. 
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The bonding/associative form of social capital is assessed through a dichotomous 

measure assessed by respondents’ use (scored 1) or non-use (scored 0) of “close friends” or 

“immediate family” for information on local community issues. The bonding/affective form 

of social capital is assessed through a continuous measure corresponding to the amount of 

trust respondents place in the information they receive from “close friends” and “immediate 

family”. 

The bridging/associative form of social capital was assessed through a single measure 

corresponding to the number of information sources (besides close friends and immediate 

family) an individual draws upon for information about their local community. The 

bridging/affective form of social capital was assessed through a single measure that 

corresponded to the mean level of trust placed in local community information sources (aside 

from close friends and immediate family). 

 

4.2 A Model of Preferences for Desired Management Outcomes 

 

To examine individuals’ preferences for forest management outcomes, we utilized a 

survey-based stated preference (SP) experiment where participants were presented with 

multiple forest management plans and then asked to rank them in order of personal 

preference. The use of SP experiments is particularly useful in situations where the 

researcher is concerned with the cognitive trade-offs that occur during decision-making 

processes (Grafton et al. 2004). Like all models of individual behavior, however, SP 

experiments are based on several assumptions about the decision-making process.  
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Our model began with the assumption that forest planners and managers could 

produce four distinct benefits – environmental, economic, recreational, and aesthetic. 

Management could either focus wholly on producing one benefit or, diversify their efforts 

and resources to produce multiple benefits to a lesser degree. We developed a series of 

hypothetical management plans that varied in the extent to which they focused on producing 

each of the four benefits. The SP experiment asked respondents to rank these plans based on 

their preferences. 

According to random utility framework (McFadden, 1974), the utility derived from 

any particular plan is specified as: 

 
. 

 
 
Where Unj is the random latent utility of a chosen management plan j for respondent n, Vnj is 

systematic (explainable) component of utility and εnj is random disturbance. Moreover, Vnj is 

a function of a matrix of attributes and their levels pertaining to the management plan (xnj) 

and a matrix of other covariates znj pertaining to other factors thought to influence 

management preferences. Here, these other covariates are comprised of variables 

representing the meanings individuals ascribe to the forest, their stocks of social capital, and 

their socio-demographic characteristics. Finally, β′ and γ′ are the vectors of coefficients 

associated with xnj and znj. 

A basic assumption of all SP experiments eliciting ranked responses is that 

individuals’ rankings of alternatives within a choice set reflect the relative utility they receive 

from each of the alternatives. Given this, the probability of any ranking of alternatives from 

!

 

Unj =Vnj +!nj = " # xnj + " $ znj +!nj
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best to worst can be expressed as the product of logit formulas. In this experiment, 

respondents are presented with four management alternatives A, B, C, and D. For example, 

the probability of a respondent ranking the alternatives B, A, C, D is expressed as the logit 

probability of choosing alternative B from the set A, B, C, D times the logit probability of 

choosing alternative A from the remaining set of A, C, and D, times the probability of 

choosing alternative C from the remaining set of C and D3. 

Because ranked data can be expressed as the product of logit formulas, they can be 

analyzed in SP experiments as independent choices. A respondent’s complete ranking of all 

the alternatives (a single observation) is “exploded” into a series of “pseudo-observations” 

(Hanemann and Kanninen, 1999). Each pseudo-observation beyond a respondent’s first 

choice omits the probability of the respondent choosing that alternative again. To 

accommodate the pseudo-observations resulting from ranked SP experiments, the data are set 

up in long format where J – 1 pseudo-observations for each ranking are treated as J – 1 

choices for each respondent with the omitted choice acting as the base comparison choice.  

 

4.3 Attributes 

 

In developing the four benefits produced by public-trust resources (attributes) under 

examination in this study, we drew upon recent research (Anderson et al., 2008; Smith et al., 

2011; Smith and Moore, 2011; Wyman and Stein, 2010) suggesting individuals believe 

                                                 
3 The probability of ranking the alternatives B, A, C, D is expressed as: 

Prob(ranking B, A, C, D) =  
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public-trust resources produce theoretically and empirically distinct sets of outcomes for the 

communities in which they live. Desired management outcomes are most frequently 

categorized as economic, environmental or social. Recent research, however, has found more 

distinct sets of desired outcomes. For example, residents living near Voyageurs National Park 

in northern Minnesota believed the Park could produce six distinct outcomes for their 

communities; these outcomes were ecological, economic, lifestyle (behavioral), quality of 

life, a sense of physical space, and a feeling of social solidarity (Smith et al., 2011). 

Based on this literature, we selected four common sets of desired outcomes we 

believed could be easily interpreted through a single statement included in a SP experiment. 

The four common desired benefits were: ecological, economic, recreational, and aesthetic. 

Based upon psychometric scales used by Smith et al. (2011), we selected one statement for 

each of the four desired outcomes to include in our SP experiment. These statements were: 

“Management should focus on conserving natural environments” (ecological); “Management 

should focus on attracting tourists to public lands” (economic); “Management should focus 

on improving recreational amenities on public lands” (recreational); and “Management 

should focus on enhancing the visual appeal of forest settings and landscapes” (aesthetic). 

Responses were elicited through a ranked SP question described below. 

 

4.4 Experimental Design and Survey Instrument 

 

The SP Experiment, presented in Figure 3.3, provided potential respondents with four 

discrete hypothetical management plans. The management plans varied in the extent to which 

they focused on providing the four benefits outlined above. Each hypothetical management 
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plan summed to a “100% management effort”. Respondents were then asked to rank the four 

hypothetical management plans based on personal preference.  

 

[FIGURE 3.3] 

 

Following the vernacular of choice experiments, the four management outcomes 

elicited in each choice set are the experiment’s “attributes”. Each attribute could vary across 

three “levels”. Given four attributes with three levels each, our experiment has 34 = 81 

potential combinations of attribute levels plus an opt-out attribute of preferring none of the 

plans. We deemed this to be too large for our empirical study and instead opted for a smaller 

fractional factorial design. We followed the factorial design strategies presented by Louviere 

et al. (2000) and settled on a design containing 36 distinct hypothetical management plans 

plus the opt-out choice. In order to reduce the number of management plans that respondents 

had to rank, we blocked the design into nine versions of four management plans each. A 

typical block of plans is presented in Figure 3.3. 

 

4.5 Data Collection 

 

The study populations for this experiment were three small cities located near public 

forests in Southern Appalachia. The three cities were Waynesville, North Carolina; Spruce 

Pine, North Carolina; and Franklin, North Carolina. A random sample of 300 full-time 

resident homeowners was drawn from tax records within each of the cities (900 total 

households sampled). During the summer of 2011, potential respondents were sent mail 
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questionnaires. The questionnaires, which included the SP experiment, the place meanings 

scale, and the social capital measurement instrument, were administered according to the 

Tailored Design Method (Dillman et al. 2008). A total of 40 questionnaires were 

undeliverable. Of the successfully delivered questionnaires, 420 were returned completed 

(48.8% response). 

 

4.6 Data Analysis 

 

Data analysis proceeded through four distinct steps. First, we analyzed the place 

meanings scale using confirmatory factor analysis (CFA). Second, we analyzed the social 

capital measures creating four indexes to measure each type of social capital. Third, we 

turned to the SP experiment itself and modeled individuals’ preferences for forest 

management outcomes through a ranked logit specification. Fourth, and finally, we 

conducted postestimation tests to determine if the various social-psychological factors of 

interest influenced management preferences; and if so, how. 

 

4.6.1 Confirmatory Factor Analysis 

 

We began with CFA of the place meanings scale to determine if a model of the seven 

a priori dimensions of place meanings actually “fit” the data well. Our assessment of model 

fit was based on the following fit indices: the maximum likelihood χ2, the relative χ2 (χ2/df), 

the root mean-square error of approximation (RMSEA), the comparative fit index (CFI), and 

the Tucker-Lewis index (TLI). The maximum likelihood χ2 is a statistic of discrepancy 
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between the sample and model covariance matrices; larger values indicate greater 

discrepancies and therefore poorer model fit. Because the maximum likelihood χ2 is sensitive 

to large sample sizes, the relative χ2 is divided by the model’s total number of degrees of 

freedom. Kline (2011) suggests a relative χ2 value of three or less indicates acceptable model 

fit. The RMSEA assesses model fit while penalizing model complexity (i.e., large df). 

RMSEA values between 0.06 and 0.08 are acceptable if the upper bound of the RMSEAs 

confidence interval is below 0.10 (Hu and Bentler, 1999). Both the CFI and the TLI indices 

indicate the extent to which the model fits better than a null model with uncorrelated 

indicator variables. The values of the CFI and the TLI range from 0 to 1 with values nearer to 

1 indicating a better fit; 0.90 is a widely used cut-off value originally proposed by Hu and 

Bentler (1999). 

 

4.6.2 Estimation 

 

When SP experiments ask respondents to rank distinct alternatives, the resulting data 

can be modeled with a standard logit, mixed logit, probit, or rank-ordered logit specification 

(Train, 2009). We choose to specify a rank-ordered logit model4 given it accounts for 

correlation in unobserved factors across individual responses and specifies clusters of 

respondents5. The rank-ordered logit regression model acknowledges each respondent has 

his/her own valuation weights which are applied to his/her ranking of alternatives; 

                                                 
4 The rank-ordered logistic regression model is also known as the Plackett-Luce model 
(Marden 1995), as the exploded logit model (Punj and Staelin 1978), and as the choice-based 
method of conjoint analysis (Hair et al. 2010). 
5 We utilized the rologit command in Stata 11.2 (StataCorp, 2009). 
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subsequently, it accounts for correlated valuation weights within each choice set for each 

respondent (Train, 2009). 

The rank-ordered logit model has been utilized in previous natural resource 

management research in several different contexts. Researchers in Canada utilized the model 

to examine how various stakeholder groups ranked potential values (e.g., “spiritual”, 

“environmental”, “recreational”, etc.) for forested landscapes (Kumar and Kant, 2007). The 

model has also been utilized to examine preferences for different invasive species control 

methods (Paudel et al., 2007) and preferences for irrigation water allocation schemes 

(Speelman et al., 2010). 

The rank-ordered logit model assumes that all respondents use the exact same 

valuation function (i.e., decision weights) when deciding among possible alternatives. 

However, the hypotheses under investigation in this study suggest valuation functions differ 

depending upon respondents’ social-psychological characteristics. Testing for variations in 

valuation functions, therefore, involved: 

 

1. Including each social-psychological characteristic in the rank-ordered logit 

regression model, 

2. Estimating all interactions between the characteristic and the attributes of the 

choice set, and 

3. Conducting a Wald χ2 postestimation test to determine if those parameter 

estimates are not zero (Allison and Christakis, 1994). 
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The null hypothesis of the Wald χ2 test is that all interaction coefficients are 0, thus 

indicating no effect of that characteristic on valuation function. Characteristics with 

significant influence on valuation functions are retained and their interaction with choice set 

attributes can be interpreted accordingly. 

 

5.0 Results 

5.1 Descriptive Statistics 

 

Descriptive statistics for the place meanings scale items are shown in Table 3.2, Panel 

A. Initial analysis of the means and standard deviations reveal local residents attach a diverse 

array of meanings to the public forests which surround their communities as all scale-item 

means were above the neutral value of 3. The strongest meanings related to the forests’ 

ecological importance (M = 3.95-4.62). Ecological meanings were also the most consistently 

ranked scale-items (SD = 0.92-1.02). Respondents also tended to believe the forests 

contributed to the uniqueness of their community’s identity (M = 4.10-4.24). The data also 

suggest that not all respondents consistently use public forests for recreational purposes, as 

indicated by the two activity-related scale-items (within the self efficacy dimension) with 

means of 3.60. However, on average, respondents did report having satisfying experiences 

when they did visit public forests (M = 4.05). The reliability of scale-items relative to their 

hypothetical dimensions was acceptable (α ≥ 0.90) and no single item reduced the internal 

reliability of its dimension (Δα < α). Also, each statement item exhibited an acceptable (λ < 

0.70) correlation with its latent dimension. 



 

108 

 

[Table 3.2] 

 

Analysis of the social capital measures indicate the majority of respondents utilize 

either “close friends” or “immediate family” (bonding/associative ties) to obtain information 

about local issues; 88.7% indicated using close friends and 85.4% indicated using immediate 

family members. Respondents indicated they generally trust the information obtained from 

close friends. Among respondents who obtain community information from close friends, 

28.5% reported always trusting that information while another 68.5% reported sometimes 

trusting that information (3.0% of respondents indicated distrust in close friends). Similarly, 

respondents indicated they generally trust information obtained from immediate family 

members. Of those using family members as an information source, 45.5% indicated always 

trusting their information and another 51.8% indicated sometimes trusting that information 

(2.8% indicated distrust). 

Further analysis of the social capital measures revealed individuals used a wide 

variety of sources to obtain information about community issues (Table 3.3). The majority of 

respondents indicated using all 12 informational sources queried about. Of these bridging 

connections, the most trusted source was “churches” (31.4% of respondents indicated always 

trusting information from this source), followed by “local newspapers or periodicals” 

(27.5%), “local television news” (23.7%) and “local civic groups” (22.1%). The least trusted 

informational sources were “other online news sources (e.g., blogs, facebook, etc.)”, “elected 

officials” and “national television news”. 
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[Table 3.3] 

 

5.2 Confirmatory Factor Analysis 

 

Results from the confirmatory factor analysis of the 21-item place meanings scale 

support the use of our hypothesized seven-factor model. The fit indices resulting from a 

comparison of our model implied covariance matrix and the actual covariance matrix are 

reported in Table 3.2, Panel B. A good fit is indicated by the relative χ2 value of 2.46, a 

RMSEA of 0.07, and CFI and TLI values above 0.90. 

 

5.3 Management Preferences 

 

Results from the rank-ordered logit regression model are shown in Table 3.4. 

Environmental outcomes had a positive and significant coefficient estimate (β = 0.008, z = 

3.19, p ≤ 0.001), indicating respondents highly favored management plans with a larger 

proportion of management efforts directed toward “conserving natural environments”. For 

each of the other three potential management outcomes, the data yielded negative and 

significant coefficient estimates, indicating respondents do not favor forest management 

focusing their efforts in producing these types of outcomes. Specifically, management efforts 

designed to “attract tourists to public lands” (economic outcome) were the least preferred (β 

= -0.026, z = -21.06, p ≤ 0.001) followed by efforts to “improve recreational amenities on 

public lands” (recreational outcome) (β = -0.019, z = -12.71, p ≤ 0.001) and, finally, efforts 
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to “improve the aesthetic or visual appeal of the forest” (aesthetic outcome) (β = -0.017, z = -

12.98, p ≤ 0.001).  

 

5.4 Social Capital 

 

The Wald χ2 postestimation tests for the social capital measures are shown in Table 

3.5, Panel A. All four postestimation tests were significant at the 0.001 level indicating 

significant influences on the valuation functions applied to choosing forest management 

alternatives. Bonding/affective ties had the most significant influence on respondents’ 

preferences (χ2 = 7089.71). The second most significant influence on respondents’ 

preferences was the strength of their bonding/associative ties (χ2 = 134.39) followed by 

bridging/associative ties (χ2 = 82.19) and finally, bridging/affective ties (χ2 = 34.97). 

The coefficient estimates for all interaction effects are also reported in Table 3.5, 

Panel A. For bonding/affective ties, all four coefficient estimates were significant and 

negative indicating greater levels of trust in either “close friends” or “immediate family 

members” is associated with management plan preferences. Specifically, the data suggest a 

greater degree of trust placed in these bonded ties tends to moderate management 

preferences, reducing the probability that plans designed to produce high levels of any one 

specific outcome will be most preferable. 

In a similar fashion, greater levels of trust placed in bridged ties was also related to 

management plan preferences. However, the strength of individuals’ bridging/affective ties 

was only related to one desired management outcome, environmental benefits. The more 



 

111 

trust an individual places in bridging ties, the more likely they are to prefer management 

plans which focus the majority of their efforts on conserving natural land- 

scapes (β = 5.539e-4).  

The data also reveal the quantity of social ties (associative) significantly influenced 

individuals’ management plan preferences. The more bridging ties an individual utilized, the 

more likely they were to prefer management plans designed to produce high levels of 

economic (β = 0.001) and recreational benefits (β = 0.001). Conversely, individuals who 

utilized bonding ties were significantly less likely to prefer plans focused on producing 

economic outcomes (β = -0.002). 

 

5.5 Place Meanings 

 

The Wald χ2 postestimation tests for the place meanings measures are reported in 

Table 3.5, Panel B. All seven distinct meanings exhibited a significant influence on 

respondents’ valuation weights. Self-expression meanings had the greatest influence on 

valuation weights (χ2 = 626.09). Individuals who believed the forest enabled them to express 

themselves tended to prefer management plans focused on producing recreational outcomes 

(β = 0.006). 

Economic meanings had the second largest influence on valuation weights (χ2 = 

592.17) with individuals who believed the forest was important for economic reasons tending 

not to prefer management plans focused on producing environmentally-focused outcomes (β 

= -0.012) or aesthetically-focused outcomes (β = -0.006). A greater belief in the economic 
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importance, however, was associated with stronger preferences for management to produce 

recreational outcomes (β = 0.006) and economic outcomes (β = 0.007). 

The belief that the forest defined a respondents’ family identity also had a significant 

influence on their management preferences (χ2 = 497.97). Management plans focused on 

economic outcomes (β = -0.009) and recreational outcomes (β = -0.007) were all given less 

weight by respondents who held stronger beliefs about the forest defining their family’s 

identity. 

Ecological meanings also influenced management plan preferences (χ2 = 295.38). 

Respondents who held strong beliefs about the forest’s importance in maintaining their 

community’s ecological integrity preferred management plans which focusing on producing 

those environmental outcomes (β = 0.005).  

Meanings of self-efficacy associated with the forest significantly influenced 

preferences for management outcomes as well (χ2 = 130.67). Individuals with a greater 

dependence upon the forest to engage in desired activities placed greater emphasis on plans 

focused on producing recreational benefits (β = 0.005); they also placed less emphasis on 

economic outcomes (β = -0.006), namely attracting more tourist to public lands within the 

area. 

Meanings of individual identity associated with the forest also significantly 

influenced respondents’ valuation of management plans (χ2 = 32.24). Explicitly, respondents 

who held higher levels of place-based individual identity placed a greater importance on 

plans focusing on producing recreational benefits (β = 0.005). 
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6.0 Discussion 

6.1 Summary 

 

Forest planners and managers continue to face the problem of having to make 

“wicked” or value-laden decisions in the face of scientific uncertainty, reduced fiscal 

resources, and an increased demand to acknowledge and accommodate public desires 

regarding the outcomes their actions produce. To aid forest planners in making these 

decisions, we have suggested they need 1) an understanding of the benefits local community 

members would like to produce and 2) a clearer understanding of how various social and 

psychological factors influence those preferences. 

With regard to both needs, we have aimed to make both methodological advances in 

how natural resource social scientists study these questions and theoretical advances that 

deepen the scientific understanding of how social and psychological factors influence 

individuals’ management preferences. Methodologically, we utilized the decision theoretic 

framework of discrete choice models to design an experiment whereby local community 

members expressed their preferences for management plans that produced distinct outcomes 

to varying degrees. The key to our experiment is that respondents had to make cognitive 

trade-offs among the various outcomes they would like management to produce. Preferences 

are not bounded solely by the desires of the respondent, but also by the reality that 

management can only allocate so many resources to the production of any one outcome 

before the ability to produce other outcomes diminishes. Theoretically, we coupled our 

discrete choice experiment with several well-known and frequently discussed concepts 
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within natural resource social science—social capital and place meanings—in an effort to 

deepen the scientific understanding of how these concepts influence preferences for 

management outcomes. 

Regarding our first objective, we found respondents living near a public forest in 

Southern Appalachia preferred management plans that produced environmental outcomes 

more so than economic, recreational, or aesthetic outcomes. Respondents believed the 

conservation of natural environments (environmental outcome) should be the number one 

priority for public forest managers near their community. The second priority should be 

preserving the aesthetic or visual appeal of the forest (aesthetic outcome) followed closely by 

improving recreational amenities in public forests (recreational outcome). Finally, 

respondents believed attracting tourists to public forests (economic outcome) should be the 

least important priority for forest managers. For forest managers within the region, these 

findings are an expression of public choice and can be utilized in the development of forest 

plans that not only meet agency mandates, but respond to the standards of social acceptability 

as well. 

Regarding our second objective, our data support the hypothesis that individuals’ 

stock of social capital influences their valuation of potential forest management outcomes. 

The analyses reveal both individuals’ bridging ties as well as their bonding ties can influence 

their evaluation of management preferences (Table 3.5). While existing social capital theory 

does not provide us with evidence for which type of ties are the stronger predictors of 

individuals’ preferences, our data suggest it is the quality of the tie (i.e., affective or 

reciprocity based) as opposed to the quantity (i.e., associative or exchange based) that carries 

substantially more weight in the cognitive process of individuals — at least when evaluating 
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potential forest management outcomes. For forest planners, this finding has direct 

implications for the dissemination of forest management related information (e.g., current 

issues, climate change education, etc.). As the data suggest information obtained from 

specific highly trusted sources does influence the evaluation of management alternates, 

planners should focus the dissemination of forest management related information to more 

trusted informational outlets such as churches, local newspapers or periodicals, and local 

civic groups. The dissemination of information through these sources is likely to have the 

greatest influence on individuals’ evaluation, and potential acceptance, of management 

actions. 

Our data also support the hypothesis that the meanings individuals attach to public 

forests influences their preferences for potential forest management outcomes. This finding is 

consistent with previous empirical evidence from non-forest settings in the Midwestern 

United States (Smith et al., 2011). The finding also provides further support for the 

acknowledgement and integration of place meanings into formal forest management 

frameworks (Cheng et al. 2003). 

Regarding specific place meanings, we found meanings of self-efficacy, self-

expression, and individual identity have similar effects on individuals’ preferences for 

management outcomes. Specifically, these three types of place meanings each had a positive 

influence on appraisals of management plans designed to produce recreational outcomes. 

This finding is logical and intuitive. The more individuals depend upon the forest as a setting 

for desired activities that allows them to express themselves, the more likely they are to 

desire management plans focused on maintaining those opportunities. Collectively these 

findings extend previous research, primarily focused on recreationists (e.g., Kyle et al. 2003, 
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Vogt and Williams 1999), linking individuals’ place identity with stronger preferences for 

management outcomes. The findings presented here reveal a more finely tuned 

conceptualization and measurement of the place identity construct, parsing it into 

components of individual identity (related to a more generalized appraisal of the extent to 

which the forest defines one’s identity) as well as self-efficacy and self-expression (more 

specific behaviorally focused constructs). 

 

6.2 Conclusion 

 

Most, if not all, state and federal forest management agencies are mandated to 

produce multiple benefits from the forestlands under their control. More frequently than not, 

the production of one type of benefit comes at the expense of the production of others. As a 

result, forest planners are faced with making difficult trade-offs, balancing costs associated 

with the production of certain benefits against the social value they produce. In making these 

difficult trade-offs, forest planners often have little guidance as to how the public ascribes 

value to forests. Moreover, planners have even less knowledge of whether, or how, these 

values influence public appraisal of their management plans. Through this research, we have 

suggested that public forests can add value to the lives of individuals living nearby through a 

broad array of place meanings, which, in turn influence public choice for forest management 

outcomes. We have also suggested individuals’ management preferences can be influenced 

by social capital, as the concept affects the degree to which individuals are exposed to, and 

willing to accept, new ideas such as the potential outcomes of a forest management plan. In a 

novel choice experiment, we produced a scenario where local community members, similar 
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to forest managers, must balance the costs and benefits associated with the production of 

economic, ecological, recreational, and aesthetic management outcomes. The decision 

theoretic framework of stated choice experiments provided us with the conceptual framing 

necessary to evaluate if, and how, the social and psychological characteristics of individuals 

influence their valuation of forest management plans. The results of our experiment have 

produced a clearer understanding of how forest values (meanings) and individuals’ stocks of 

social capital affect their appraisals of different, and relatively distinct, forest management 

outcomes. In this attempt to further unravel the complex relationships existing between 

individuals, the communities they live in, and the public forests upon which they depend, we 

have found both commonalities and contradictions with previous research. These findings, 

ultimately, can provide forest managers with useful information to aid their efforts to 

efficiently produce socially acceptable management outcomes.
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Fig. 3.1 Cognitive processes involved in preferred management plan decision

Perceived positions of alternative management plans on attributes 
(Psycho-social preferences) 

Evaluation of alternative management plans 
(Utility function) 

Evaluation of alternative plans’ attribute position 
(Utility formation) 

Decision to choose or opt out 
(Choice process) 

If choosing, decision on which alternative management plan 
(Demand formation for specific management outcomes) 
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Fig. 3.2 Trust and objective ties: The dual axes of social capital 
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Fig. 3.3 Typical block of hypothetical management plans 

Management Focus 
 
We would like to better understand how you think public lands in Southern Appalachia 
should be managed. To do this, we would like you to choose between four different 
management plans. Each of the plans focuses on producing different outcomes. Consider 
how the four plans below are different. After looking over each plan, please rank order 
each plan from 1 to 4 to indicate your preference for each plan. 
 
 
 

Outcomes 
 

Plan 
1 

 
Plan 

2 

 
Plan 

3 

 
Plan 

4 

 % of mgmt. 
effort  

% of mgmt. 
effort 

% of mgmt. 
effort 

% of mgmt. 
effort 

Focus on conserving natural    
  environments 0 20 70 40 

 
 
Focus on attracting tourists to the  
  public lands 

0 60 0 20 

 
 
Focus on improving recreational  
  amenities on public lands 

30 20 0 40 

 
 
Focus on becoming more  
  involved in community  
  development. 

70 0 30 0 

Please look over the plans and 
rank order each of them. Or, if 
you prefer none of these plans, 
please check the box below  

 
! 1st CHOICE 
 
! 2nd CHOICE 
 
! 3rd CHOICE 
 
! 4th CHOICE 
 

 
! 1st CHOICE 
 
! 2nd CHOICE 
 
! 3rd CHOICE 
 
! 4th CHOICE 
 

 
! 1st CHOICE 
 
! 2nd CHOICE 
 
! 3rd CHOICE 
 
! 4th CHOICE 
 

 
! 1st CHOICE 
 
! 2nd CHOICE 
 
! 3rd CHOICE 
 
! 4th CHOICE 
 

 
I do not prefer any of these plans ! 
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Table 3.1 
Summary of place meaning hypotheses 
 Management outcomes 
Place Meaningsa Economic Environmental Recreational Aesthetic 

Individual identity     
Family identity     
Self efficacy    + 
Self expression   + + 
Community identity + + + + 
Economic meanings + -   
Ecological meanings - +   

a Hypothesized relationships based off of findings from Smith et al. 2011 
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Table 3.2 
Descriptive statistics, internal consistencies, and factor loadings for place meaning measurement 
items 
Panel A: Descriptive statistics, internal consistencies and factor loadings 
Dimension and Statements M SD α Δα λ 

Individual Identity   0.92   
I am very attached to the forest 4.01 1.11  0.91 0.85 
I feel this forest is a part of me 3.70 1.11  0.90 0.87 
I identify strongly with the forest 3.89 1.11  0.86 0.92 

Family Identity   0.90   
I have pride in my heritage because of the forest 3.86 1.15  0.89 0.79 
The forest is a special place for my family 3.89 1.12  0.84 0.87 
Important family memories are tied to the forest 3.75 1.18  0.83 0.88 

Self Efficacy   0.90   
The forest is best for the activities I like to do 3.60 1.12   0.86 0.88 
I have satisfying experiences when I visit the forest 4.05 1.05  0.88 0.83 
No other place can compare to the forest 3.78 1.13  0.89 0.77 
The forest is my first choice for outdoor recreation 3.60 1.16  0.87 0.84 

Self Expression   0.93   
I feel that I can really be myself at the forest 3.87 1.07   0.91 0.87 
Visiting the forest allows me to express myself 3.57 1.05  0.87 0.92 
Visiting the forest says a lot about who I am 3.67 1.11  0.91 0.87 

Community Identity   0.93   
The forest contributes to the community’s character 4.24 1.00   0.91 0.89 
The community’s history is defined by the forest 4.14 1.01  0.88 0.93 
The forest has helped put the community on the map 4.10 1.03  0.92 0.86 

Economic Meanings   0.90   
The community’s economy depends on the forest 3.79 1.02   — 0.86 
Appalachia’s economy depends on the forest 3.95 1.02  — 0.86 

Ecological Meanings   0.96   
The forest is important in conserving the landscape 3.95 1.02   0.96 0.92 
The forest is important in providing wildlife habitat 4.50 0.93  0.95 0.94 
The forest is important in protecting water quality 4.62 0.92  0.93 0.96 

Panel B: Confirmatory factor analysis fit statistics 
 

 df 
 RMSEA 

[90% C.I.] CFI IFI 
Multi-Group 
Measurement Model 1157.27 492 2.35 0.06 

[0.06, 0.07] 0.92 0.92 
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Table 3.3 
Percentages of respondents indicating use of particular social ties and extent of trust in that 
tie 
 Associative ties Affective ties 

 

Respondents 
indicating use 

(%) 

Always 
trust 
(%) 

Sometimes 
trust 
(%) 

Always 
distrust 

(%) 
Bonding     

Close friends 88.7 28.5 68.5 3.0 
Immediate family 85.4 45.5 51.8 2.8 

Bridging     
Local newspapers or periodicals 91.1 27.5 65.4 7.2 
Infrequent contacts 81.3 15.4 70.3 14.3 
Coworkers 73.8 13.4 75.7 10.9 
Extended family 80.7 19.9 70.5 9.6 
Local television news 91.7 23.7 59.7 16.6 
National television news 89.3 19.3 55.3 25.3 
Civic groups 72.6 22.1 68.4 9.4 
Education groups 75.6 19.0 71.2 9.9 
Elected officials 81.9 9.5 65.1 25.5 
Churches 75.0 31.4 60.7 7.9 
Online news 77.1 12.4 70.7 16.7 
Other online news sources 66.1 4.5 59.5 36.0 

Note. 
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Table 3.4 
Ranked logit results: Determinants of management plan preferences  
Attribute  95% Conf. Interval 
 Coef. Robust SE   LB UB 
Management focus       

Environmental outcomes  0.008 0.003 3.19 0.001 0.003 0.131 
Economic outcomes  -0.026 0.001 -21.06 0.000 -0.029 -0.024 
Recreational outcomes -0.019 0.002 -12.71 0.000 -0.022 -0.016 
Aesthetic outcomes -0.017 0.001 -12.98 0.000 -0.020 -0.014 

Model Fit Statistics  
Log pseudolikelihood -686.070 
AIC 1378.139 

Note. Ties handled via the Efron method 
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Table 3.5 
Wald-tests of constant valuation weights  
Panel A: Social capital factors affecting valuation weights 
 Bridging/Affective 

Ties 
Bonding/Affective 

Ties 
Bridging/Associative 

Ties 
Bonding/Associative 

Ties 
Management focus     

Environmental benefits 5.539e-4* -0.002* 3.653e-4 0.008 
Economic benefits -4.710e-5 -0.006*** 0.001*** -0.002*** 
Recreational benefits 3.680e-5 -0.004*** 0.001** 0.002 
Aesthetic benefits 1.717e-4 -0.003* 0.001 0.011 

Wald-test     
 34.97 7089.71 82.19  134.39 
 < 0.001 < 0.001 < 0.000  < 0.000 

Panel B: Place meaning factors affecting valuation weights 
 Individual 

Identity 
Family 
Identity 

Self 
Efficacy 

Self 
Expression 

Community 
Identity 

Economic 
Meaning 

Ecological 
Meaning 

Management focus         
Environmental 

outcomes 0.001 -0.005 -0.002 -0.001 0.000 -0.012*** 0.005* 
Economic outcomes -0.004 -0.009* -0.006* -0.004 -0.004 0.007* -0.003 
Recreational outcomes 0.005* -0.007* 0.005** 0.006*** -0.004* 0.006** -0.003 
Aesthetic outcomes -0.003 -0.006 -0.004 -0.003 -0.004 -0.006*** 0.000 

Wald-test         
 32.24 479.97 130.67 626.09 282.84 592.17 295.38 

 < 0.000 < 0.000 < 0.000 0.000 < 0.000 < 0.000 < 0.000 
Note. Ties handled via the Efron method; ***p < 0.001, ** p < 0.010, *p < 0.050 
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APPENDIX A: 

SEMI-STRUCTURED INTERVIEW GUIDE 
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Interview script 
 

 Perceptions of [name of study community]’s dependence on [the area’s dominant 
natural resource base] 

 
1. Tell me what it is like to live in [name of study community]. 

 
i. PROBE/FOLLOW-UP: Does the unique character of [name of study 

community] depend upon the community’s surrounding landscape? 
 

ii. PROBE/FOLLOW-UP: Does the unique character of [name of study 
community] depend upon the types of jobs available within the 
community?  

 
2. Does [name of study community] benefit from being located near the National 

Forest? 
 

i. PROBE/FOLLOW-UP: If so, what types of benefits does the 
community receive? 

 
 Beliefs about the strength of existing social ties within [name of study 

community] 
 

1. Do you believe residents of [name of study community] have a sense of 
community? 

 
i. PROBE/FOLLOW-UP: If so, why? 

 
ii. PROBE/FOLLOW-UP: If not, why not? 

 
2. Can you think of an example of an issue that affected a large majority of the 

community’s population in the past? 
 

i. PROBE/FOLLOW-UP: How was the issue resolved? 
 

ii. PROBE/FOLLOW-UP: Did people within the community work 
together to address the issue? 

 
 Perceptions of community change 

 
1. What are the biggest issues facing [name of study community] today? 
2. How do you believe residents of [name of study community] will respond to 

this [these] issues? 
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3. Do you believe the community’s surrounding landscape has changed in the 
past? 

 
i. PROBE/FOLLOW-UP: If so, how? 

 
b. Do you believe those changes will continue into the future? 

 
i. PROBE/FOLLOW-UP: Do you believe those changes will be 

influenced by other factors like the economic recession? 
 

ii. PROBE/FOLLOW-UP: Do you believe climate change will affect 
those changes? 

 
4. How do you believe residents of [name of study community] will respond to 

this [these] issues? 
 

5. What specific types of policies do you think could assist the community in 
responding to this [these] changes? 

 
Is there anything else that you would like to add, remember your comments are 
completely confidential? 
 
Thank you for your time. Your comments have been insightful and will be used to 
inform more proactive community planning. If you would like to receive information 
about the results of this research, please provide me with an e-mail or contact number 
or address where you can be reached. Thank you again for your time and comments. 
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APPENDIX B: 

SURVEY INSTRUMENT 
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APPENDIX C: 

MAP OF STUDY COMMUNITIES
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Full resolution map available at: https://fs.usda.gov/Internet/FSE_DOCUMENTS/fsm8_050237.pdf 
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APPENDIX D: 

BRIEF REVIEW OF FOREST PLANNING IN WESTERN NORTH CAROLINA 
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This research focused on individuals’ perceived resilience to climate change and their 

preferences for various forest management outcomes. I have kept the term “forest 

management” intentionally ambiguous because not all forested land within Western North 

Carolina is managed by a single agency or organization. The majority of public sector 

forestland near each of the three study communities is managed by the USDA Forest Service. 

The Pisgah National Forest surrounds the cities of Spruce Pine and Waynesville while the 

Nantahala National Forest surrounds the city of Franklin. Both the Pisgah and Nantahala are 

managed as a single unit, guided by one forest management plan. Given the dominant 

presence of the Pisgah and the Nantahala National Forests in the management of public 

lands, a brief review of the Forest Service Planning efforts in the region is warranted. 

 

Nantahala and Pisgah National Forests 

The Nantahala and Pisgah National Forests together are comprised of over one 

million acres of varied forest ecosystems. Forest communities range from dry yellow pine 

forests to upland oak forests and high-elevation hardwood and spruce-fir forests. The forests 

are managed for multiple uses including recreation, timber, watershed protection, fish and 

wildlife protection, and soil conservation. Regarding recreation, the agency estimates the 

forests serve more than 20 million recreational visitors each year who utilize nearly 2,000 

miles of trails, 34 developed campgrounds, and 43 picnic areas. The forests are also 

economically important to the local timber and wood products/manufacturing industries as 

more than 56 million board feet are harvested annually. Regarding fish and wildlife 

protection, the Forest Service estimates that about 1,900 types of plants and between 300 and 
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400 species of vertebrate animals are present within both the Nantahala and the Pisgah. The 

management of each of these important forest uses is guided by a forest management plan 

developed by resource planners, managers, and scientists within each of the forests’ six 

ranger districts. 

 

Forest Management Plans 

All national forest and grasslands within the United States are governed by 

management plans developed based upon standards and guidelines established under the 

National Forest Management Act of 1976. These management plans prescribe the extent to 

which forests are managed for a variety of uses. The first forest management plan for the 

Nantahala and Pisgah National Forests took effect in 1987. According to former forest 

supervisor, Randle G. Phillips, the plan was developed using an integrated approach that 

involved interdisciplinary working teams with representatives from varied backgrounds such 

as biology, recreation, and forestry. The outcome of the plan was the spatial segregation of 

forestland into five different management areas, each of which focused on facilitating a 

different set of uses. Compatible land uses, such as passive non-motorized recreation and 

minimal-impact timber harvesting, were allowed in the same management areas in an effort 

to maximize the potential benefits produced by the forest. Figure 1 below illustrates each of 

these five management areas and what uses their management facilitates. 

After the first forest management plan was adopted in 1987, several interests groups 

challenged the plan in court and requested that it be modified to consider a more diverse set 

of alternative management outcomes and be more transparent in justifying the agency’s  
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Figure 1. Management areas designated under the Nantahala and Pisgah National Forest 
Management Plan. The full plan can be accessed from USDA Forest Service (1994a) at: 
http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fsm8_050373.pdf  
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selection of desired alternative. The request for re-analysis was granted, and Forest Service 

personnel had to conduct a full re-analysis of potential alternative management plans and 

their recommended alternative. The re-analysis involved ten specific aspects of the 1987 

plan: 

1. The development of alternatives that did not rely on clear cutting or other forms of 
even-aged timber management. 

 
2. A more complete explanation for the reasons for expanding the timber program. 

 
3. The use of the latest available information on recent timber price trends. 

 
4. A more complete explanation of how plant and animal indicator species were selected 

and an accompanying evaluation of how each alternative would affect the quality and 
quantity of those species’ habitats. 
 

5. More guidance on how all threatened and endangered species would be protected. 
 

6. An analysis of how much old growth forest occurs within the National Forest’s 
boundaries. 
 

7. A more thorough analysis of plant and animal habitat diversity, including historical 
forest conditions. And, 
 

8. An estimate of future changes in plant and animal diversity in the forests’ five 
wilderness study areas. 

 
The re-analysis process commenced in 1990 and involved the development of a 

different set of alternative management plans by Forest Service personnel. The public was 

allowed to have input on the alternative forest management plans through public meetings 

and open comment periods during which individuals or organizations could write letters 

describing their concerns with the plan’s alternatives. 

Public interest in the development of the revised forest management plan was high. In 

1993 alone, the agency estimates it received more than 2,500 letters responding to the re-
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draft plan. Following standards established by the National Environmental Policy Act 

(NEPA), the Forest Service was mandated to acknowledge and respond to each comment 

from the public. Forest Service employees identified over 8,000 distinct comments and 

suggestions from private individuals, corporations, or interest groups. Most of the public 

comments focused on the forests’ timber program (4,250 comments out of 8,000). Many 

interested parties expressed concern about below-cost timber sales, the use of clear cutting, 

and concerns that timber harvesting on steep, unroaded areas might adversely affect other 

forest resources. Other interested parties stressed the importance of timber jobs to the 

economy of western North Carolina and criticized the Forest Service’s way of estimating the 

timber program’s costs and benefits. Finally, a large portion of comments (1,608) were 

concerned with the incompatibility of timber harvesting and recreation. Many of the parties 

who held this belief wanted the Forest Service to declare all 214,000 acres of forest 

designated as “Semi-Primitive Non-Motorized recreational areas” and unsuitable for timber 

production. 

After taking the public’s comments into consideration, the Forest Service amended 

the Forest Management plan in the spring of 1994. The amended plan called for substantial 

alterations to the size and composition of each of the forests’ five management areas. There 

were two notable alterations to forest management areas as a result of the amended plan. 

First, areas managed primarily for timber production were scaled back dramatically (from 

59,253 acres to 38,498 acres). As a result, less national forest timber would be available to 

the enterprises that bought or used timber from the Forest Service in the past. The agency’s 

amended plan estimated that 34 million board feet of timber could be sustainably harvested 

from both the Nantahala and the Pisgah as a result of the new plan. The second notable 
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alteration to forest management areas was a substantial increase in areas managed to provide 

large blocks of forest backcountry with no timber production and little evidence of human 

activities. This type of management area increased from 79,587 acres under the 1987 plan to 

nearly 120,000 acres under the amended version. The agency noted this dramatic shift in 

management strategies was directly attributable to “continuing public concern for 

maintaining the scenic qualities of mountain forests” (USDA Forest Service, 1994b, p. 11). 

The amended forest plan of 1994 currently guides the management of the Nantahala and 

Pisgah National forests.  

 

Implications of Forest Planning Processes for this Research 

The ways in which the management of the Nantahala and Pisgah National Forests 

changed between 1987 and 1994 as a result of public comments and criticisms provides a 

useful piece of contextual evidence which can help in the interpretation of findings generated 

from this research. Specifically, the amended forest plan focused much less on timber 

production and, instead, placed more emphasis on recreation and aesthetic concerns. In the 

third manuscript within this dissertation, we found that individuals living in the communities 

of Franklin, Waynesville, and Spruce Pine wanted their neighboring forests to be managed 

for environmental, recreational, and aesthetic outcomes more so than economic outcomes. 

This finding concurs with the Forest Service’s reports of the content of comments received 

during the amendment of the Nantahala and Pisgah’s management plan. Local residents 

clearly continue to place a premium value on the broader benefits produced by the forests 

that surround their communities relative to the  economic benefits generated by timber 
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production. This fact seems to be just as true today as it was in the early 1990s when the 

Forest Service was amending the forests’ management plan.  
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