ABSTRACT
SELM, KATHRYN RENEE. Climate Change Knowledge Perceptions and Household
Adaptive Capacity. (Under the direction of Dr. Melissa McHale).

Addressing the challenges of global climate change will require a public that is
knowledgeable and engaged, and policy actions that are scientifically informed. However,
the perceptions people have of their knowledge and intelligence can complicate climate
change educational efforts. In addition, governments struggle to adapt to climate change due
to competing fiscal priorities and conflicting policies. Small governments prefer localized
case studies to help make scientifically informed decisions regarding climate adaptation
policies. In this research we examined two questions: whether gender and ethnicity
predicted perceptions people had of their own climate change knowledge and whether a scale
could be developed that captures the adaptive capacity of urban households.

In our first study, we developed a survey instrument to assess respondent’s self-
perceived climate change knowledge (n = 200). Survey respondents were asked on a 5-point
scale how strongly they agreed with the statement “I feel knowledgeable about climate
change” (1 = strongly disagree, and 5 = strongly agree). We found women’s self-perceived
knowledge to be unexpectedly higher than men among those with low levels of educational
attainment, but were higher for men than women among those with high levels of educational
attainment. In addition, minority respondents self-reported lower perceived climate change
knowledge than white respondents. This study enhances our understanding of the gender gap
previously identified in the literature about climate change knowledge perception, by
suggesting gender differences may be contingent on educational attainment. Studies show

that people who question their knowledge are often more knowledgeable than those who do



not, and may contribute to further knowledge seeking. Therefore, highly educated women
and minorities, despite their negative self-perceptions, may still be more receptive to climate
education efforts than white men.

In an attempt to better understand household adaptive capacity, which could mean
more effective use of limited municipal resources, we also created a scale for measuring
household adaptive capacity. We developed a survey instrument guided by four of the
capitals that support human livelihoods: social, human, physical, and financial—and
surveyed 200 households in Raleigh, NC, in the summer of 2015. We then used a principal
components analysis to develop and test the scale for measuring adaptive capacity. Results
suggested our household adaptive capacity scale is a valid and concise tool. Three major
dimensions were present among the scale items: financial capital, political awareness, and
access to resources. Together these three dimensions can be used to measure adaptive

capacity among different households.
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EDUCATIONAL ATTAINMENT DRIVES THE NEGATIVE PERCEPTIONS WOMEN
HAVE OF THEIR CLIMATE CHANGE KNOWLEDGE

Abstract
Education may encourage personal and collective responses to climate change, but climate
education has proven surprisingly difficult and complex. Individual’s perceptions of
knowledge and intelligence represent one factor that may impact willingness to learn about
climate change. We explored this possibility with a case study in Raleigh North Carolina in
2015 (n=200). Our goal was to test how gender and ethnicity influenced perceptions people
had of their own climate change knowledge. Survey respondents were asked on a 5-point
scale how strongly they agreed with the statement “I feel knowledgeable about climate
change” (1 = strongly disagree, and 5 = strongly agree). Our survey instrument also included
demographic questions about race, age, income, gender, and education, as well as
respondent’s experience with natural disasters and drought. Our results supported an
interaction between education and gender where women'’s self-perceived knowledge was
unexpectedly higher than men among people with low levels of educational attainment, but
was higher for men than women among people with high levels of educational attainment. In
addition, minority respondents self-reported lower perceived climate change knowledge than
white respondents, regardless of educational attainment. This study enhances our

understanding of the gender gap previously identified in the literature about climate change



knowledge perception, by suggesting gender differences may be contingent on educational
attainment. This could be the result of the stereotype-threat experienced by women and
minorities, and exacerbated by the educational system. Because people who question their
knowledge are often more knowledgeable than those who do not—highly educated women
as well as minorities, despite their negative self-perceptions, may still be more receptive to

climate education efforts than white men.

Introduction

Educational efforts are often promoted as antidotes to apathy and denial associated
with environmental issues. Increased environmental knowledge has been shown to lead to
growing concerns over the social and environmental impacts of climate change (Millfont
2012; Shi et al., 2016) that may also influence individual and collective action (Spence et al.,
2011; Smith & Leiserowitz, 2014; Stevenson & Peterson, 2015). Despite the effectiveness of
education as a tool to promote environmental action, achieving and fostering climate literacy
is challenging for many reasons. Educational efforts are confounded by the complicated and
highly variable nature of this environmental problem (Scheraga & Grambsch, 1998,
Stevenson et al., 2014), along with successful media campaigns to foster skepticism among
the public (Jacques et al., 2008; McCright & Dunlap, 2011).

Climate change literacy can also serve to further polarize certain individuals
(Hamilton, 2011; Weber & Stern, 2011; Clayton et al., 2015). Kahan et al., (2012) found that

scientific literacy and numeracy has opposite effects on climate change concern among those



with differing worldviews. They found that those who subscribe to a worldview that ties
authority to conspicuous social rankings become less concerned about the risks of climate
change with increasing scientific literacy and numeracy. Those with worldviews that favor
less regimented forms of social organization and greater collective attention to the individual
respond to climate change education with increasing concern. This gap is attributed to
identity-protective cognition, wherein the holders of certain worldviews use and credit the
information that is supportive of their own values and opinions (Kahan et al., 2007,
Hamilton, 2011; Kahan et al., 2012; Howe & Leiserowitz, 2013).

Self-perceptions of knowledge represent a less studied factor that may also shape
efficacy of climate education efforts. Perceptions of intelligence can determine how people
engage with issues; for example, illusions of superiority can distort the way people filter and
take-in information (Taylor & Brown, 1988, Waylen et al., 2004). Studies find that if people
feel confident in their levels of knowledge, regardless of their assessed knowledge, they are
unlikely to be motivated to acquire new information (Chaiken & Eagly, 1989; Sundblad et
al., 2009; Gross & Latham, 2012); feelings of academic inferiority, on the other hand, can
drive the search for further knowledge (Chaiken & Eagly, 1989; Kruger & Dunning, 1999;
Gross & Latham, 2012). Alternatively, negative self-perceptions can have detrimental
impacts; studies find low confidence is one contributing factor to the high attrition rates of
women and minorities in science, technology, engineering, and math (STEM) fields (Elliott

et al. 1996; Aronson & Inzlicht, 2004).



Negative cultural stereotypes can lead to these biased self-perceptions by inducing
fear and anxiety—known as stereotype threat (Steele & Aronson, 1995). Stereotype threat
undermines academic performance and can reduce one’s sense of agency (Aronson &
Inzlicht, 2004; Liebow, 2016). Negative stereotypes exist in particular for women and
minority groups. Both men and women perceive women to be less knowledgeable on the
topics of politics (Morehouse & Osborne, 2009) and science (Grunspan et al, 2016), and
studies find individuals with lighter skin are perceived to be more intelligent, regardless of
their assessed intelligence (Hannon, 2014).

Few studies have explored the knowledge perceptions of women and minorities as it
relates to climate change science. This is a critical gap within the climate change perceptions
literature for several reasons. First, although women appear to be more ideologically
receptive to climate change education than men (McCright & Dunlap, 2011; Whitmarsh,
2011), they may possess self-perceived limitations, intensified by educational attainment
(Etkowitz et al., 2000; Miller et al., 2006; McCright, 2010), that could influence the way
they engage with this increasingly important topic (Stoutenborough & Vedlitz, 2014; Schuldt
& Pearson, 2016). In addition, the demographics of America are shifting; the US Census
Bureau (2012a) predicts the US will be a majority-minority country as early as 2043. This
means that non-whites will be increasingly exposed to, and required to respond to, the
impacts of climate change in America. Ensuring that these groups feel empowered to take on

such a challenge is therefore important.



Our goal was to evaluate the self-perceptions of knowledge on climate change among
various socio-demographic groups, particularly women and minorities. We tested whether
the following: age, education, gender, experience with disaster and drought, race, and an
interaction between gender and education, predicted the respondent’s self-perceived level of
climate change knowledge. Because women may underestimate their comprehension of
climate science (McCright, 2010), we anticipated that women would perceive a lower level
of climate change knowledge than their male counterparts. We also expected that increasing
educational attainment would further reduce the level of knowledge perceived by women,
since increasing education may reduce confidence in knowledge among women (Etkowitz et
al., 2000; Miller et al., 2006). Similarly, we hypothesized that minority respondents would
self-report less knowledge on climate change than white respondents because previous
research suggests racial minorities experience negative self-perceptions of intelligence

(Aronson & Inzlicht, 2004).

Methods

Study Site

The socio-demographic composition of Raleigh, NC, makes it a suitable location for
exploring the role of educational attainment in influencing people’s perceptions of their
climate change knowledge. Raleigh is a city of relatively well-educated people; the
percentage of the population with a bachelor’s degree or higher in Raleigh (48%), which is

greater than the average for the state of North Carolina (28%) (US Census, 2015). In



addition, the relatively high racial diversity of Raleigh’s population (US Census, 2015)
allows for generalizable results relevant to the future majority-minority demographics of the

US.

Survey Instrument

We measured respondent’s self-perceived knowledge of climate change on a 5-point
scale with the question “ I feel knowledgeable about climate change.” Our survey instrument
also included demographic questions about race, age, income, gender, and education, as well
as respondent’s experience with natural disasters and drought. We measured education on an
11-point scale, ranging from no formal education completed (1) to a doctorate degree (11).
Income was measured in $20,000 increments, ranging from less than $10,000 a year (below
poverty) to more than $210,000 a year. The design of the survey instrument was guided by
Dillman’s (2011) tailored design method. The final instrument was developed with
pretesting among an equal number of respondents across five social vulnerability classes
(n=20). Respondents were asked at the end of the survey to give feedback on the instrument.
After evaluating this feedback, cognitive interviews were conducted with 5 participants to
identify any alternative interpretations of survey questions. All research was reviewed and
approved by the NC State University Institutional Review Board for the Use of Human

Subjects in Research (Protocol Number 4087).



Sampling

We administered two hundred surveys door-to-door in Raleigh, NC, during the
summer of 2015. To promote a representative sample of demographic groups, the sample lo
locations were evenly stratified across five social vulnerability classes, ranging from high to
low vulnerability, found in Cutter et al.’s 2006-10 (2003) social vulnerability index (SoVI)
data set. The 2006-10 SoVI data set is a national index of social vulnerability, comprising 27
sociological characteristics that are aggregated into quintiles. Within the boundary of
Raleigh’s city limits, we randomly selected forty households from each of the five SoVI
levels using Hawth’s tools in ArcMap 10.x GIS software (Beyer, 2004). We started
sampling from those houses selected with the GIS analysis and, if no one answered, we
visited every other house within the SoVI boundaries until a participant agreed to be

surveyed.

Data Analysis

We constructed a full ordinary least squares regression model in SAS version 9.4
software for Windows (©2013), for the dependent variable, “I feel knowledgeable about
climate change.” We controlled for the following predictor variables: age, race, education,
gender, past experience with any natural disasters and drought, and included an interaction
term between education and gender. We collapsed the seven race categories into white and
minority due to low response rates in several categories. Income was not included in the full

model as it was collinear with education (» = 0.45).



Results

Overall, self-perception of climate knowledge was higher among women than men,
countering our initial hypothesis (Table 1). However, education interacted with gender:
highly educated women had a lower self-perception of climate change knowledge than less
educated women, whereas highly educated men had a higher self-perception of climate
change knowledge than less educated men (Table 1; Figure 1). Increasing educational
attainment decreased (but reversed) the gap between the genders because self-perceived
knowledge levels among women declined as their educational attainment increased. With all
other variables held constant, women were around one point higher than men on the self-
reported climate change knowledge scale at the lowest level of educational attainment, and
around 0.6 points lower than men at the highest level of educational attainment. Minority
respondents also perceived lower levels of knowledge about climate change than white

respondents (p = 0.02).

Discussion
Our results contribute to literature on self-perceived climate knowledge by suggesting
gender differences may be contingent on educational attainment. Women have been shown to
underestimate their competence and intelligence in many fields, including climate change
(McCright, 2010; Stoutenborough & Vedlitz, 2014), a phenomenon commonly referred to as
the “gender confidence gap” (Seymour & Hewitt, 1997; Kissinger et al 2009). The

confidence gap is often attributed to the high standards of perfection to which women hold



themselves (Hewitt et al., 1991; Sonnert & Holton, 1996), as well as their risk-aversion
(Moore & Eckel, 2003; Borghans et al, 2009). However, our results suggest this gap exists
primarily among those with higher education and is perhaps reversed between the genders
among those with low education.

Multiple explanations for this interaction are possible. Negative stereotypes face
women regarding their academic proficiency, especially in science, technology, engineering,
and math (STEM) fields (Steele & Aronson, 1995; Shapiro & Williams, 2012). These
negative stereotypes can elicit a disruptive and anxious state, known as stereotype-threat
(Steele & Aronson, 1995; Kahan et al., 2011; Spencer et al., 2016), which can undermine
academic performance and contribute to the high attrition rates of women in STEM fields
(Elliott et al. 1996; Aronson & Inzlicht, 2004). These stereotypes can also influence the way
women and young girls are treated in classrooms; some teachers are biased against women,
particularly in math and the sciences (Riegle-Crumb & Humphries, 2012; Lavy & Sand,
2015), a phenomenon commonly referred to as expectation bias (Rosenthal & Jacobson,
1968; Dalkvist et al., 2014). These biases can further exacerbate the negative self-
perceptions of female students (Hall & Sandler, 1982; Bernard, 1988), and become self-
fulfilling prophecies, as these students are often sent on less ambitious tracks (de Boer et al.,
2010).

The negative self-perceptions of knowledge held by educated women may actually be

an indication of intelligence. Kruger and Dunning (1999) illustrated that the highest
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performing individuals underestimate their abilities, while those who over estimate, but are
incompetent, do not recognize their incompetence because they lack metacognition. The
“Dunning-Kruger” effect, as it is known, is supported by the climate change literature, where
women exhibit more scientifically accurate climate change knowledge than do men, yet
underestimate their climate change knowledge more than men (McCright, 2010;
Stoutenborough & Vedlitz, 2014).

One crucial implication of the “Dunning-Kruger effect” is that a low level of
confidence in one’s own knowledge may actually be a driving force in the search for further
information (Chaiken & Eagly, 1989; Gross & Latham, 2012). Highly educated women may
therefore be well suited to learning about the complex and controversial topic of climate
change. Climate change is a politically polarized topic in the US (Dunlap & McCright,
2008) and an intrinsically challenging phenomenon to understand (Weber & Stern, 2011); the
impacts are spatially and temporally distant, and the causes are not directly observable
(Moser, 2009; National Research Council, 2009). Understanding this complex phenomenon
requires the critical thinking skills provided by higher education (Huber & Kuncel, 2016), a
healthy skepticism of one’s own assumptions, and a drive to seek further knowledge—all
qualities that highly educated women appear to possess.

Cultural exclusion, expectation bias, and limited representation of minorities in
STEM majors (Litzler et al., 2014) likely all contributed to the low level of self-reported

climate change knowledge among minority respondents. Minority groups are often culturally
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excluded from rigorous scientific and environmental education (Finney, 2005) and many
attend schools in low-income urban school districts, which are largely under-funded (Ayscue
& Orfield, 2015). Additionally, minority respondents may have self-reported lower levels of
knowledge due to cultural stereotypes of intellectual ability, similar to those that plague
women. For example, Steele and Aronson (1995) found that black students only
underperform compared to white students when they believe their intellectual ability is being
tested. The biased expectations that teachers have of minority students can influence their
pedagogical effectiveness, further driving the academic underperformance of minorities
(Jacoby-Senghor et al., 2016). Future studies should explore the drivers of low perceived
climate change knowledge among minorities and compare the levels of assessed climate
change knowledge of minority groups to their levels of perceived knowledge.

Increasing climate change knowledge and self-perceptions of intelligence of minority
groups is critical since we are projected to be a majority-minority country by 2043 (US
Census Bureau (2012a). The lack of psycho-social support coupled with lower self-concept
could have negative implications for the engagement of minorities in climate change
advocacy and education. More culturally diverse communicators on the topic of climate
science could help encourage engagement (Kahan et al., 2012, Brooms & Davis, 2017) as
well as better k-12 environmental education programs in majority-minority schools. Studies
have also found that one way to successfully fortify students against these ill effects is with

social-psychological interventions, such as with praise to enforce an incremental theory of
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intelligence (Mueller & Dweck, 1998) or through self-affirming writing assignments that aim

to reduce negative stereotypes (Cohen et al., 2006, 2009).

Conclusion

This study enhances our understanding of the gender gap previously identified in the
climate change knowledge perceptions literature (McCright, 2010, Stoutenborough &
Vedlitz, 2014). Our results illustrate that the negative perceptions of climate change
knowledge in women are a function of higher educational attainment, and at lower levels of
education, women actually self-report more knowledge than men.

Although further research is required, previous studies find minorities have lower
levels of assessed climate change knowledge (McCright, 2010), and a lack of psycho-social
support—which can lead to less engagement with scientific topics (Swindle et al., 2001;
Brooms and Davis, 2017). Together with our findings, these studies may indicate the need
for educational and psychological intervention on behalf of minorities in order to increase
climate change literacy and perceptions of intelligence.

However, efforts to enhance climate literacy among women and minorities should not
be discouraged by the low level of perceived knowledge, because a lack of confidence in
one’s own knowledge may encourage further knowledge seeking (Chaiken & Eagly, 1989).
Encouraging knowledge-seeking behavior among women and minorities — who are less
skeptical about climate change than white men (Whitmarsh, 2011) — could help to increase

concern and policy action in the politically polarized United States.
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Table 1. Predictors of perceived climate change knowledge. Education was coded on an 11-
point scale from (1) no formal education completed to (11) doctorate degree. Gender was
coded as O=male and 1=female. Race was coded as O=white and 1=minority. Drought and
disaster were on a 5-point Likert scale ranging from (1) not at all affected to (5) very
affected. Model Fit statistics: R*= 0.089, Adj R*= 0.055, p = 0.01*, RMSE = 0.92

Variable Beta Standard p value
error
Intercept 3.20 0.46 <0.0001
Age 0.01 0.00 0.14
Education 0.06 0.05 0.19
Gender 1.15 0.51 0.03*
Drought 0.09 0.05 0.12
Disaster 0.03 0.04 0.41
Education x gender -0.16 0.07 0.02*
Race -0.35 0.15 0.02*
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Figure 1. Effect of education on self-perceived climate change knowledge among women and
men. Both regression lines predicting climate change knowledge were generated from the
regression equation used to generate results in table 1—where demographic variables, as well
as drought and disaster experience predict climate change knowledge. Error bars represent
standard error. Y-axis starts at 3 as no respondents self-reported knowledge levels below 3.



14

References

Aronson, J., & Inzlicht, M. (2004). The ups and downs of attributional ambiguity:
Stereotype vulnerability and the academic self-knowledge of African American
college students. Psychological science, 15(12), 829-836.

Ayscue, J. B., & Orfield, G. (2015). School district lines stratify educational opportunity
by race and poverty. Race and Social Problems, 7(1), 5-20.

Bernard, J. (1988). The inferiority curriculum. Psychology of Women Quarterly, 12,
261-268

Beyer, H. L. 2004. Hawth’s Analysis Tools for ArcGIS. Available at
http://www.spatialecology.com/htools.

Borghans, L., Heckman, J. J., Golsteyn, B. H., & Meijers, H. (2009). Gender differences
in risk aversion and ambiguity aversion. Journal of the European Economic

Association, 7(2-3), 649-658.

Brooms, D. R., & Davis, A. R. (2017). Staying Focused on the Goal: Peer Bonding and

Faculty Mentors Supporting Black Males’ Persistence in College. Journal of

Black Studies, 48(3), 305-326.

Central Intelligence Agency. (2016). The United States. The World Factbook.
Retrieved from: https://www.cia.gov/library/publications/the-world-

factbook/geos/us.html



15

Chaiken, S., & Eagly, A. H. (1989). Heuristic and systematic information processing
within and. Unintended thought, 212, 212-252.

Clayton, S., Devine-Wright, P., Stern, P. C., Whitmarsh, L., Carrico, A., Steg, L., &
Bonnes, M. (2015). Psychological research and global climate change. Nature
Climate Change, 5(7), 640-646.

Cohen, G. L., Garcia, J., Apfel, N., & Master, A. (2006). Reducing the racial achieve
ment gap: A social-psychological intervention. Science, 313, 1307-1310.

Cohen, G. L., Garcia, J., Purdie-Vaugns, V., Apfel, N., & Brzustoski, P. (2009).
Recursive processes in self-affirmation: Intervening to close the minority achieve
ment gap. Science, 324, 400 403.

Cutter, S. L., Boruff, B. J., & Shirley, W. L. (2003). Social vulnerability to environmental
hazards*. Social science quarterly, 84(2), 242-261.

Dalkvist, J., Mossbridge, J., & Westerlund, J. (2014). HOW TO REMOVE THE
INFLUENCE OF EXPECTATION BIAS IN PRESENTIMENT AND SIMILAR
EXPERIMENTS: A RECOMMENDED STRATEGY 1. The Journal of
Parapsychology,78(1), 80-97.

De Boer, H., Bosker, R. J., & van der Werf, M. P. (2010). Sustainability of teacher
expectation bias effects on long-term student performance. Journal of
Educational Psychology, 102(1), 168.

Dillman, D. A. (2011). Mail and Internet surveys: The tailored design method—2007



Update with new Internet, visual, and mixed-mode guide. John Wiley & Sons.

Dunlap, R. E., & McCright, A. M. (2008). A widening gap: Republican and Democratic
views on climate change. Environment: Science and Policy for Sustainable
Development, 50(5), 26-35.

Elliott, R., Strenta, C., Adair, R., Matier, M., & Scott, J. (1996). The role of ethnicity in
choosing and leaving science in highly selective institutions. Research in Higher
Education, 37(6), 681-709.

Etkowitz, H., Kemelgor, C., & Uzzi, B. (2000). Athena unbound. New Y ork: Cambridge
University Press.

Finney, C. (2005) Black Faces, White Spaces: African-Americans and the Great
Outdoors. Berkeley, CA.

Flynn, J., Slovic, P., & Mertz, C. K. (1994). Gender, race, and perception of

environmental health risks. Risk analysis, 14(6), 1101-1108.

Gross, M., & Latham, D. (2012). What's skill got to do with it? Information literacy skills
and self-views of ability among first-year college students. Journal of the
American Society for Information Science and Technology, 63(3), 574-583.

Grunspan, D. Z., Eddy, S. L., Brownell, S. E., Wiggins, B. L., Crowe, A. J., & Goodreau,
S. M. (2016). Males under-estimate academic performance of their female peers
in undergraduate biology classrooms. PloS one, 11(2), e0148405.

Hall, R. M., & Sandler, B. R. (1982). The campus climate: A chilly one for women.

16



17

Washington, DC: Association of American Colleges, Project on the Status
and Education of Women.

Hamilton, L. C. (2011). Education, politics and opinions about climate change evidence
for interaction effects. Climatic Change, 104(2), 231-242.

Hannon, L. (2014). Hispanic respondent intelligence level and skin tone: Interviewer
perceptions from the American national election study. Hispanic Journal of
Behavioral Sciences, 36(3), 265-283.

Hewitt, P. L., Flett, G. L., Turnbull-Donovan, W., & Mikail, S. F. (1991). The
Multidimensional Perfectionism Scale: Reliability, validity, and psychometric
properties in psychiatric samples. Psychological Assessment: A Journal of
Consulting and Clinical Psychology, 3(3), 464.

Howe, P. D. & Leiserowitz, A. R. (2013). Who remembers a hot summer or a cold
winter? The asymmetric effect of beliefs about global warming on perceptions of
local seasonal climate conditions in the U. S. Glob. Environ. Change 23, 1488—
1500 .

Huber, C. R., & Kuncel, N. R. (2016). Does college teach critical thinking? A meta-
analysis. Review of Educational Research, 86(2), 431-468.

Jacoby-Senghor, D. S., Sinclair, S., & Shelton, J. N. (2016). A lesson in bias: The
relationship between implicit racial bias and performance in pedagogical

contexts. Journal of Experimental Social Psychology, 63, 50-55.



Jacques PJ, Dunlap RE, Freeman M (2008) The organisation of denial: conservative
think tanks and environmental scepticism. Environ Politics 17(3):349-385.

Kahan, D. M., Braman, D., Gastil, J., Slovic, P., & Mertz, C. K. (2007). Culture and
identity-protective cognition: Explaining the white-male effect in risk
perception. Journal of Empirical Legal Studies, 4(3), 465-505.

Kahan, D., Peters, E., Wittlin, M., Slovic, P., Ouellette, L., Braman, D., & Mandel, G.
(2012). The polarizing impact of science literacy and numeracy on perceived

climate change risks. Nature Climate Change, 2 (10), 732—735.

Kahan, D. M., Jenkins-Smith, H., & Braman, D. (2011). Cultural cognition of scientific
consensus. Journal of Risk Research, 14(2), 147-174.

Kissinger, J., Campbell, R. C., Lombrozo, A., & Wilson, D. (2009). The role of gender in
belonging and sense of community. In Proceedings of the 39th IEEE international
frontiers in education conference.

Kruger, J., & Dunning, D. (1999). Unskilled and unaware of it: how difficulties in
recognizing one's own incompetence lead to inflated self-assessments. Journal of
personality and social psychology, 77(6), 1121.

Lavy, V., & Sand, E. (2015). On the origins of gender human capital gaps: Short and

long term consequences of teachers’ stereotypical biases (No. w20909). National
Bureau of Economic Research.

Leiserowitz, A., & Akerlof, K. (2010). Race, ethnicity and public responses to climate

18



19

change. Yale Project on climate change communication, New Haven.
Liebow, N. (2016). Internalized Oppression and Its Varied Moral Harms: Self-
Perceptions of Reduced Agency and Criminality. Hypatia, 31(4), 713-729.
Litzler, E., Samuelson, C. C., & Lorah, J. A. (2014). Breaking it down: Engineering
student STEM confidence at the intersection of race/ethnicity and

gender. Research in Higher Education, 55(8), 810-832.

Metz, B. O.R. Davidson, P.R. Bosch, R. Dave, L.A. Meyer. (2007). Contribution of

Working Group III to the Fourth Assessment Report of the Intergovernmental

Panel on Climate Change.

McCright, A. M., & Dunlap, R. E. (2011). Cool dudes: The denial of climate change
among conservative white males in the United States. Global environmental
change, 21(4), 1163-1172.

McCright, A. (2010). The effects of gender on climate change knowledge and concern in
the American public. Population and Environment, 32(1), 66-87.
doi:10.1007/s11111-010-0113-1

McKown, C., & Weinstein, R. S. (2002). Modeling the role of child ethnicity and gender

in children's differential response to teacher expectations. Journal of Applied
Social Psychology, 32(1), 159-184.
Milfont, T. (2012). The Interplay Between Knowledge, Perceived Efficacy, and Concern

About Global Warming and Climate Change: A One-Year Longitudinal



20

Study. Risk Analysis, 32(6), 1003—1020. doi:10.1111/j.1539-6924.2012.01800.x

Miller, P., Blessing, J., & Schwartz, S. (2006). Gender Differences in High-school
Students’ Views about Science. International Journal of Science
Education, 28(4), 363—381. doi:10.1080/09500690500277664

Moore, E., & Eckel, C. (2003). Measuring ambiguity aversion. Unpublished manuscript,
Department of Economics, Virginia Tech.

Morehouse Mendez, J., & Osborn, T. (2010). Gender and the perception of knowledge in
political discussion. Political Research Quarterly, 63(2), 269-27

Moser, S. C. (2009). Communicating climate change: History, challenges, process and
future directions. Wiley Interdisciplinary Reviews.: Climate Change. Advance
online publication. doi:10.1002/wce.11
the National Academy of Sciences, 109(41), 16474-16479.

Mueller, C. M., & Dweck, C. S. (1998). Praise for intelligence can undermine children's
motivation and performance. Journal of Personality and Social Psychology, 75, 33-
52

National Research Council. (2009). Informing decisions in a changing climate.
Washington, DC: National Academies Press.

Osborne, J. W. (2001). Testing stereotype threat: Does anxiety explain race and sex
differences in achievement?. Contemporary Educational Psychology,26(3), 291-

310.



21

Riegle-Crumb, C., & Humphries, M. (2012). Exploring bias in math teachers’
perceptions of students’ ability by gender and race/ethnicity. Gender &
Society, 26(2), 290-322.

Rosenthal, R., & Jacobson, L. (1968). Pygmalion in the classroom. The urban
review, 3(1), 16-20.

SAS 9.4 software. Copyright ©2013. SAS Institute Inc. SAS and all other SAS Institute
Inc. product or service names are registered trademarks or trademarks of SAS
Institute Inc., Cary, NC, USA.

Scheraga, J. D., & Grambsch, A. E. (1998). Risks, opportunities, and adaptation to
climate change. Climate Research, 10, 85-95.

Seymour, E., & Hewitt, N.M. (1997). Talking about leaving: Why undergraduates leave
the sciences. Boulder, CO: Westview Press.

Shapiro, J. R., & Williams, A. M. (2012). The role of stereotype threats in undermining
girls' and women's performance and interest in STEM fields. Sex Roles, 66 (3-4),
175-183. doi:http://dx.doi.org.prox.lib.ncsu.edu/10.1007/s11199-011-0051-0

Schuldt, J. P., & Pearson, A. R. (2016). The role of race and ethnicity in climate change
polarization: evidence from a US national survey experiment. Climatic
Change, 136(3-4),495.

Shi, J., Visschers, V., Siegrist, M., & Arvai, J. (2016). Knowledge as a driver of public

perceptions about climate change reassessed. Nature Climate Change, 6(8), 759—



22

762. doi:10.1038/nclimate2997
Smith, N., & Leiserowitz, A. (2014). The role of emotion in global warming policy
support and opposition. Risk analysis : an official publication of the Society for
Risk Analysis, 34(5), 937-48. doi:10.1111/risa.12140
Sonnert, G. (1997). Lost Talent: Women in the Sciences, and: Rethinking Science as a
Career: Perceptions and Realities in the Physical Sciences. Configurations, 5(1),
171-174.
Speiser, M., & Krygsman, K. (2014). American climate values 2014: insights by racial
and ethnic groups. Strategic Business Insights and ecoAmerica, Washington, DC.
Spence, A., Poortinga, W., Butler, C., & Pidgeon, N. F. (2011). Perceptions of climate
change and willingness to save energy related to flood experience. Nature climate
change, 1(1), 46-49.
Spencer, S. J., Logel, C., & Davies, P. G. (2016). Stereotype threat. Annual review of
psychology, 67, 415-437.
Steele, C. M., & J. Aronson (1995) “Stereotype Threat and the Intellectual Test
Performance of African Americans,” 69(5) J. of Personality & Social Psychology
797.
Stevenson, K. T., Peterson, M. N., Bondell, H. D., Moore, S. E., & Carrier, S. J. (2014).
Overcoming skepticism with education: Interacting influences of worldview and

climate change knowledge on perceived climate change risk among



23

adolescents. Climatic Change, 126(3-4), 293-304.
doi:http://dx.doi.org/10.1007/s10584-014-1228-7

Stevenson, K., & Peterson, N. (2015). Motivating Action through Fostering Climate

Change Hope and Concern and Avoiding Despair among
Adolescents. Sustainability, 8(1), 6. doi:10.3390/su8010006

Stoutenborough, J. W., & Vedlitz, A. (2014). The effect of perceived and assessed
knowledge of climate change on public policy concerns: an empirical
comparison. Environmental Science & Policy, 37, 23-33.

Sundblad, E. L., Biel, A., & Gérling, T. (2009). Knowledge and confidence in knowledge
about climate change among experts, journalists, politicians, and
laypersons. Environment and Behavior, 41(2), 281-302.

Swindle Jr, R. W., Heller, K., Alexander, D. B., Allen, S. M., & Wyman, M. F. (2001).
Sources of stressor-specific negative transactions and depressive symptoms
among White and African American older women. Applied Developmental
Science, 5(2), 98-111.

Taylor, Shelley E. & Brown, Jonathon D. (1988). Illusion and well-being: A social
psychological perspective on mental health. Psychological Bulletin, 103, 193—
210.

Tikka, P. M., Kuitnen, M. T., & Tynys, S. M. (2000). Effects of educational background

on students’ attitudes, activity levels, and knowledge concerning the environment.



Journal of Environmental Education, 31(3), 12—19.

U.S. Census Bureau. (2012a). 2012 national population projections. Retrieved
From http://www.census.gov/population/projections/data/national/2012.html

U. S. Census Bureau. (2015) Population Characteristics, Current Population Report.
Retrieved September, 4, 2016, from
http://www.census.gov/content/dam/Census/library/publications/2016/demo/p20-
578.pdf

Waylen, A. E., Horswill, M. S., Alexander, J. L., & McKenna, F. P. (2004). Do expert
drivers have a reduced illusion of superiority?. Transportation research part F':
traffic psychology and behaviour, 7(4), 323-331.

Weber, E. U., & Stern, P. C. (2011). Public understanding of climate change in the
United States. American Psychologist, 66(4), 315.

Whitmarsh, L. (2011). Scepticism and uncertainty about climate change: Dimensions,
determinants and change over time. Global Environmental Change,21(2), 690—
700. doi:10.1016/j.gloenvcha.2011.01.016

Xiao, C., & McCright, A. M. (2015). Gender differences in environmental concern:
revisiting the institutional trust hypothesis in the USA. Environment and
Behavior, 47(1), 17-37.

Zhang, J. (1993). Environmental hazards in the Chinese public’s eyes. Risk Analysis, 13,

24



25

FINANCIAL CAPITAL, POLITICAL AWARENESS, AND ACCESS TO RESOURCES
ARE INDICATORS OF ADAPTIVE CAPACITY IN URBAN HOUSEHOLDS

Abstract
Governments struggle to mitigate and adapt to climate change due to competing fiscal
priorities and conflicting policies. Understanding household adaptive capacity, and how to
strategically invest in increasing the resilience of the most vulnerable households, could
mean more effective and efficient use of the limited funding in cities. We developed a scale
for measuring household adaptive capacity with the use of a survey instrument guided by
four of the capitals that support human livelihoods: social, human, physical, and financial.
We surveyed 200 households in Raleigh, NC, and used a principal components analysis to
develop and test the scale for measuring adaptive capacity. The results suggest the scale is a
valid and concise tool. Three major dimensions were present among the scale items:
financial capital, political awareness, and access to resources. Together these three
dimensions can be used to measure adaptive capacity among different households. These
findings are supported by similar work illustrating the value of income inequality and
political awareness as indicators of adaptive capacity. Our results also demonstrate that
complex relationships among the livelihood capitals may confound our ability to measure
financial, physical, and human capitals separately. This framework for assessing adaptive
capacity of households, with further refinement and testing, may be applied in other urban

populations in the US.
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Introduction

Adaptive actions, once popularly considered the “lazy” alternative to climate change
mitigation, are now a primary focus of the Intergovernmental Panel on Climate Change’s
(IPCC) strategy (Pielke et al, 2007; Prins & Rayner, 2007). The failures of large-scale
mitigation are largely a function of international disagreements concerning responsibility,
conflicting policies, and minimal funding (Aldy et al, 2010). In addition, mitigation to limit
the amount of carbon emissions or enhance carbon sequestration and storage will not provide
climate benefits, or produce noticeable results, for decades (Pielke et al, 2007). Therefore,
adaptive actions are vital components of any climate change policy, regardless of future
mitigation efforts.

Although both coordinated “bottom up” and “top down” strategies will be crucial in
climate change adaptation (Hill & Engle, 2013; Bierbaum et al., 2014), adaptive efforts are
often more successful at smaller scales (Brooks & Adger, 2005), with cities now widely
recognized as important actors in responding to climate change (Rosenzweig, 2010). Cities,
which are often hubs of innovation and economic activity, allow for a more comprehensive
and context-specific response to climate change (Carter et al., 2015). Yet, cities have also
been slow to act on climate change adaptation due to competing fiscal priorities (Carmin et
al., 2012).

Controlling the cost of adaptive actions through the use of strategic and targeted
initiatives is a priority for cities managing limited resources. Because the manner in which

people adapt to stress can affect the costs and benetfits of public policy (Kane & Shogren,
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2000; Head et al., 2013), the adaptive capacity of individual households should be
understood before municipal resources are allocated (Bierbaum et al., 2014; Araya-Mufioz et
al., 2016). Large-scale governmental efforts to combat climate change that do not consider
household-level actions and resources can actually undermine the inherent adaptive capacity
of households (Dietz et al, 2009) or de-incentivize further protective measures taken by
households (Barrett, 2006; Toole et al., 2016).

The factors that determine household level adaptability are poorly understood (Nhuan
et al., 2016; Toole et al., 2016) as most studies that attempt to quantify adaptive capacity are
performed at the national level (Adger & Vincent, 2005; Brooks et al., 2005), or at other
large spatial scales (Araya-Mufioz et al., 2016), using indicators from secondary-data (Tinch
etal., 2015). These attempts avoid the complexity of adaptive capacity in the pursuit of
generalization and tend to overlook important regional variation (Adger & Vincent, 2005;
Smit & Wandel, 2006; Toole et al., 2016). For instance, the factors that determine whether a
rural farmer can adapt to climate effects will not be the same as those that affect a wealthy
landowner or a single mother (Yohe & Tol, 2002; Brooks & Adger, 2005; Smit and Wandel,
2006; Engle, 2011).

The IPCC summarized the main determinants of adaptive capacity as economic
resources, technology, information and skills, infrastructure, institutions, and equity (Smit et
al., 2001; Engle, 2011). These attributes of adaptive capacity are included in the five capitals

(social, human, physical, financial, and natural) that comprise the rural livelihoods
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framework (Ellis, 2000; Brown et al., 2010; Tinch, 2015). The five capitals have been used
previously by researchers to capture the combination of resources utilized to reduce
vulnerability (Farrington et al., 1999; Hammill et al., 2005, Park et al., 2012), and could also
be used to link adaptive capacity to an existing conceptual framework that has been
extensively researched (Tinch et al., 2015).
To capture the complexity of adaptive capacity and contribute to municipal

adaptation planning efforts, we utilized the rural livelihoods framework to create an
instrument to measure urban household-level adaptive capacity. We used Raleigh, NC, as a

case study to develop and test a comprehensive measure of household adaptive capacity.

Methods

Study Site

Raleigh, North Carolina provides a good context for the development of an adaptive
capacity scale for urban US households. Raleigh had the 21 largest numeric increase in
population among the nation’s cities between 2010 and 2015 (Tippett, 2016), making it an
ideal location for capturing a rapidly urbanizing population. Since the world’s population is
becoming more urban (Davis 2003), results of this study will be more generalizable in the
future. In addition, the Triangle Region of NC is a technology hub of highly educated people
(US Census, 2015) that provides job growth, real estate expansion, and overall prosperity
(Jones Lang LaSalle, 2014). These qualities are indicative of developed nations, which have

been under-researched in the adaptive capacity literature (Toole et al., 2016).
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Survey Instrument

Our survey instrument contained 19 capital-specific questions, each on a five-point
scale. Physical, financial, social, and human capitals were assessed with several questions
each. The capital-specific survey questions were drawn from capital definitions taken from
several studies and tailored to households in an urban setting (Table 1). Natural capital is a
traditional component of the rural livelihoods framework, because local natural resources
often provide crucial support for rural households, especially in times of stress (Twine et al.,
2003). Because traditional indicators of natural capital do not adequately address the
livelihoods of urban households, we omitted them from the survey.

The design of the survey instrument was largely guided by Dillman’s (2011) tailored
design method, and the survey was pretested before use. The instrument was reviewed and
approved by the NC State University Institutional Review Board for the Use of Human

Subjects in Research (Protocol Number 4087).

Physical Capital

Physical capital questions were focused on personal assets and resources rather than
infrastructure, because the surveys were conducted in an urban setting where people typically
have access to running water and electricity (Table 2, Questions 1-4). We included
transportation, housing, and emergency supplies as physical capital (Baum 2008; Notenbaert
etal., 2013). Access to transportation was considered physical capital, rather than financial,

because Raleigh, NC, has a public transportation system that includes no-cost options.
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Housing can be considered financial capital, because room or house rentals can provide
monetary gains (Moser, 1998). However, good quality housing is also a valuable physical
asset in the urban context (Nhuan et al., 2016). Emergency supplies are wholly tangible items

that a household can possess to better cope with stress (Ellis, 2000).

Financial Capital

Financial capital questions focused on sustainable employment, because labor is an
urban dweller’s most important asset in highly commoditized urban settings (Table 2,
Questions 5-8; Moser, 1998). Questions also focused on market confidence (Ellis 2000;
Gasper et al., 2011) and monetary savings and assets (IPCC, 2001; Tinch et al., 2015).
Lastly, financial capital questions focused on the respondent’s assessment of their ability to

secure, maintain, and utilize different financial assets (Ellis, 2000; Brown et al., 2010).

Human Capital

Awareness and knowledge (Frankhauser & Tol, 1997; Smit & Pilifosova, 2003) and
health and well-being (Ellis, 2000; Lwasa, 2010; Gasper et al., 2011) fall within the
definition of human capital. We included questions regarding awareness of natural disasters,

political awareness, and access to affordable health care (Table 2, Questions 9-12).

Social Capital
Social capital questions were written to measure contacts and associations, also

known as bonding social capital (Table 2, Questions 13-14; Pelling & High, 2005). Bonding
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social capital can be described as the interpersonal relationships that are shared between
individuals with a similar background—ethnic, religious or otherwise. We also measured
social and civic engagement (Adger, 2003; Sander & Lee, 2014) using questions about social

bonds, safety nets, and community and political activities.

Sampling

Two hundred surveys were administered door-to-door in Raleigh, NC, during the
summer of 2015. To ensure a representative sample of demographic groups, the sample
locations were evenly stratified across five social vulnerability classes, ranging from high to
low vulnerability, found in Cutter et al.’s 2006-10 (2003) social vulnerability index (SoVI)
data set. The 2006-10 SoVI data set is a national index of social vulnerability, comprising 27
sociological characteristics that are aggregated into quintiles. Within the boundary of
Raleigh’s city limits, forty households were randomly selected from each of the five SoVI
levels using Hawth’s tools in ArcMap 10.x GIS software (Beyer, 2004). We started
sampling from those houses selected with the GIS analysis and, if no one answered, we
visited every other house within the SoVI boundaries until a participant agreed to be

surveyed.
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Data Analysis

To limit the number of scale items, variables were removed that had correlations of <
0.4 between the combined scale (all values added) and each of the scale’s component
variables (Dunlap et al., 2000). A principal components analysis enabled us to assess the 14
variables’ suitability for scale creation. We utilized the Kaiser criterion (Guttman, 1954) and
extracted the factors with eigenvalues of 1.0 or greater and identified items that loaded at or
above 0.3 within those factors (Spector, 1992). Cronbach’s alpha scores were used to assess
the internal consistency of the 14-item scale, as well as the important factors identified with
the principal components analysis. We created an additive scale with the 14 items after
removing the missing observations, and assessed criterion validity for the 14-item scale. The
measure of criterion validity, or how much the scale is related to outcomes it is supposed to
measure (Zeller & Carmines, 1980), was determined by the scale’s significant correlations
with well-defined and frequently utilized indicators of adaptive capacity: income, education,
and renters’ insurance (Molua 2009; Harvatt et al., 2011; Safi et al., 2012). Statistical

analyses were performed using SAS version 9.4 software for Windows (©2013).

Results
The 14 survey questions included in the scale exhibited internal consistency (o =
0.83), which suggests that all the questions effectively measured adaptive capacity. The
scale’s consistency was also reinforced by its criterion validity, whereby it was positively and

significantly correlated with income (» = 0.37), education (» = 0.38), and having renters’
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insurance (r = 0.42). These results indicate that the 14 survey questions utilized for this scale
can be used to measure adaptive capacity of urban households.

Results of the principal components analysis indicate three major factors underlying
the scale—financial capital, political awareness, and access to resources (Table 2). These
three factors met the Kaiser criterion and together explained around 56% of total variance.
The first factor had the largest eigenvalue (4.6) and explained the most variance (33%). The
items with the most influence on the scale (loadings > 0.3) were those regarding financial
resources and assets. Together, these items had a Cronbach’s alpha of 0.76, indicating their
validity as a financial capital subscale. The second factor had an eigenvalue of 1.9, explained
13% of the variance, and highlighted items related to political awareness. Cronbach’s alpha
for the second factor also met the internal consistency criteria with a rather large alpha (o =
0.92). The third factor, with an eigenvalue of 1.3, explained 10% of the variance, and
highlighted resource access. The resource access items did not have as high internal

consistency, with a borderline Cronbach’s alpha of 0.60.

Discussion
The increasing role of the private sector in modern society and economies around the
world may help explain why financial capital was the strongest dimension within the
adaptive capacity measure. Nhuan et al. (2016) had similar results when they quantified
household level adaptive capacity in Vietnam. Taken together, these results suggest unequal

wealth may play a role in adaptive capacity across a range of social, economic, and cultural
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contexts globally (McKenzie, 2005). The high internal consistency of our financial capital
subscale (o = 0.76) could be partially explained by the more uniform and directly observable
nature of financial resources, as compared to the more qualitative concepts found within
human, physical, and social capitals (Tinch et al., 2015).

Political awareness, the second-strongest dimension of adaptive capacity identified in
this study, illustrates the importance of governance in the measurement of adaptive capacity
in US urban households. Governance indicators have been identified as important
determinants of adaptive capacity at nearly all other spatial scales and locations: nationally
(Brooks et al., 2005), in rural agricultural communities (Lockwood et al., 2016), and in
several countries around the globe (Engle & Lemos, 2010; Nhuan et al., 2016). The
universal importance of governance is justified because adaptation occurs within the bounds
of regulatory systems and political jurisdictions (Lindseth, 2004; Nass et al., 2005) that
influence the lives of nearly everyone in the world (Adger et al., 2005). Therefore, policy
makers and stakeholders should engage the public across all scales and locations to
contribute to a higher overall adaptive capacity.

Access to resources comprised items from human, physical, and financial capitals,
which suggests that these three capitals may be interrelated. Similar relationships among
these capitals have been found in rural studies conducted at refined spatial scales (Ellis,
2000; Lockwood et al., 2015). While the capitals are often treated as discretely measureable

items at the national level (Tinch et al., 2015), these findings indicate that different
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combinations of capitals may be required to measure adaptive capacity at the household
level. Traditional livelihoods assessments at large spatial scales that cast household actions
as voluntary and calculated, do so without gathering information on how people gain and
utilize the capitals, and may not reflect the interdependencies of people needs and
arrangements (Dijk, 2011).

Although social capital was not influential to the measurement of household adaptive
capacity in this case study, the questions we developed may not have been sufficiently
comprehensive. For instance, social capital has been shown to include many distinct
dimensions that may be difficult to quantify (Van Beuningen & Schmeets, 2013).
Alternatively, social capital can contribute less to adaptive capacity in populations that are
more educated, as well as among those with a more individualistic culture (Guiso et al.,
2004). Raleigh has both of these characteristics, with a high percentage of people with
secondary degrees (US Census, 2015) and, as part of the United States, traditionally
considered a more individualistic society (Han & Shavitt, 1994).

With further refinement, the tool presented in this study may help increase the
adaptive capacity of cities by identifying economic disparity, refining areas of interest for
city planners, and directing municipal investments to the most vulnerable residents.
Investments in the economic welfare (e.g., employment availability and sustainability) and
resource access (e.g., healthcare and public transportation) of households could improve the

overall adaptive capacity of cities. Although long-term city plans often incorporate these
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types of welfare and infrastructure projects, without a targeted approach, citywide socio-
economic exclusion and income inequality could continue to increase (Lee, 2011). Our
instrument could provide this targeted approach since it incorporates multiple measures of
household welfare and economy that are rarely incorporated into publicly available data sets.
While adaptation planning by cities is on the rise (Cruce, 2009), implementation is in its
infancy because cities lack scientific guidance to justify expenses (Carlson & McCormick,
2015; Lehmann et al., 2015). Deeper and more context-specific understanding of adaptive
capacity may also help identify approaches that increase resiliency and climate adaptation
without high-cost infrastructure, such as through initiatives to increase political awareness

and engagement

Conclusion

We developed and validated a tool to measure adaptive capacity among urban US
households based on the rural livelihoods framework. The 14-item scale was a valid and
concise instrument with three dimensions that can be treated as subscales: financial capital,
political awareness, and access to resources. These three dimensions are consistent with
previous characterizations of adaptive capacity (Smit & Pilifosova, 2003; Lockwood et al.,
2015; Nhuan et al., 2016) and can guide future scale development efforts.

This work contributes to our understanding of resilience and illustrates that wealth
inequality could be a consistent, global indicator of household-level adaptive capacity.

While governance indicators, such as political awareness, have been identified as factors that
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influence adaptive capacity at many spatial scales and locations (Brooks et al., 2005; Engle &
Lemos, 2010; Lockwood et al., 2016), this study appears to be the first to demonstrate the
importance of political awareness to the adaptive capacity of urban households in the US. By
demonstrating the inter-relatedness of financial, physical, and human capitals that are
traditionally measured separately, the results highlight the complexity of indicators required

to assess household adaptive capacity.



38

Table 1. Definitions of the four capitals utilized in this study, adapted from Brown, 2010,
Ellis, 2000, and Tinch, 2015.

Physical
Capital

Financial
Capital

Social
Capital

Human
Capital

Material goods and items produced by economic activity from other types of
capital. It can include infrastructure, equipment and improvements.

The level, variability and diversity of income sources, and access to other
financial resources (credit and savings), that together contribute to wealth — its
value is purely the ability to secure services of natural, human, social or
manufactured capital.

The structures, institutions, networks, and relationships that enable individuals
and societies to function effectively and facilitate cooperative action and the
social bridging.

The skills, health, education, knowledge, civic engagement, political
participation, and motivation of individuals that contributes to productivity and
well-being.

Table 2. Principal components analysis of adaptive capacity scale items after removing scale
items with low item-total correlations. Scale items are the survey questions that relate to the
capitals indicated. The three factors were identified because they had eigenvalues > 1.0 in
the principal components analyses. The numbers in each cell are the loading factors in the
principal components analysis. Loadings with an absolute value > 0.3 are highlighted in bold.

Scale Items Capitals  Factor 1 Factor 2 Factor 3
Financial  Political Access to
capital awareness  resources

1. How confident are you that you have Physical  0.220 -0.123 0.325

access to transportation whenever you

need it?*

2. How confident are you that you have Physical  0.340 -0.151 -0.016

the means (e.g.transportation, lodging,

money) to temporarily leave the city?*

3. How confident are you that you have Physical  0.201 0.238 -0.387
all the emergency supplies you would

need for 72 hours after an emergency?*

4. How confident are you that you Physical  0.269 0.035 -0.497
would have access to all your basic

goods and services if your primary

means of transportation were not

available??

5. How confident are you that you have Financial 0.309 -0.151 0.339
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Table 2. continued

the ability to receive a formal loan?

(e.g. bank)*

6. How confident are you that you can  Financial 0.313 -0.043 -0.100
always find a source of income when

you need it?*

7. How confident are you that you Financial 0.287 0.019 -0.107
could support your household on

savings for at least 3 months without

income?”

8. How confident are you in your Financial 0.356 -0.083 -0.136
financial ability to move if you needed

to?*

9. How politically aware do you feel of Human 0.169 0.602 0.172
your STATE government?b

10. How politically aware do you feel =~ Human 0.150 0.620 0.201
of your LOCAL government?’

11. How confident are you that you Human 0.212 0.188 -0.138
will be aware of any evacuation

orders?*

12. How confident are you that you Human 0.228 -0.022 0.468
have access to affordable healthcare?”

13. How confident are you that if your  Social 0.295 -0.223 -0.103
dwelling were damaged, you would be

able to stay with either family or

friends?”

14. How confident are you that you Social 0.294 -0.199 0.153
have the ability to receive an informal

loan? (e.g. family, friend)

Eigenvalue 4.6 1.9 1.3
Percentage of variance 33 13 10
Cronbach’s alpha 0.76 0.92 0.60

High loading variables in each factor are indicated in bold. “Coding as follows: 5= completely
confident, 3= confident, 1= not at all confident. "Coding as follows: 5= extremely aware, 3=
somewhat aware, 1= not at all aware
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