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Climate Planning in Texas

Katherine Lieberknecht

ABSTRACT

Problem, research strategy, and findings: Places around the world already experience significant dam-
age from climate change-related weather events, economic disruption, and health impacts, exacerbated
by poverty, segregation, and inequitable infrastructure. Unfortunately, Texas provides a perfect illustration
of these forces, with impacts made even more severe by a lack of climate planning. How can planners
minimize harm and reduce risk, given the state leadership’s unwillingness to undertake climate planning?
One place to start is to investigate residents’ climate change beliefs to understand whether they share
the state's climate antagonism and then use this information to shape a planning response. In this study,
| analyzed a survey (n=1,053) to ask: What are Texans' perceptions of climate change, and how can plan-
ners use this knowledge to create strategies to catalyze climate planning? Respondents expressed strong
agreement about negative effects of climate change and increased frequency of extreme weather. They
believed that climate change is due at least in part to human activity, and they expressed robust support
for climate-related planning activities. These responses sharply differ from the state’s approach. However,
despite agreement about climate issues, respondents did not identify climate change as a major concern
about the future. This contrast suggests an opportunity for new climate-related communication frames to
bridge the gap between climate perceptions and planning action.

Takeaway for practice: These findings inform three recommendations: better connect climate change
impacts to everyday concerns, including housing, air quality, and health; emphasize common ground
about benefits provided by nature, especially related to health; and use community engagement to refine
these frames. | propose that planners can accelerate climate planning by following the lead of other disci-
plines that emphasize human health impacts of the climate crisis. In addition, planners can strengthen cli-
mate planning by extending environmental planning’s use of local knowledge from environmental health,

urban heat planning, and climate-related land use planning to climate planning more broadly.

Keywords: climate justice, climate planning, communication frames, community-centered climate planning,

local knowledge

exas presents a critical challenge for climate

planning because it combines high risk from

climate-related events; disproportionate harm

from poverty, segregation, and inequitable infra-
structure; and state leadership unwilling to acknow-
ledge climate change (Blake & Zelinsky, 2018; Depland,
2019; Fox, 2018; Lieberknecht et al.,, 2021; Pew Research
Center, 2012; Wuebbles et al, 2017)." In response,
Texas's municipalities, communities, and researchers
have sought to bridge the climate planning gap.
However, their successes, although important, do not
aggregate to necessary statewide planning. Planners
need strategies and processes to catalyze climate plan-
ning in Texas, as well as other places where state leader-
ship lags behind. Planners’ ethical and professional

charges prompt us to “plan for the needs of the dis-
advantaged” with a “special concern for the long-range
consequences of present actions” (AICP, 2016, p. 2). As
the climate crisis unfolds in a state with one of the high-
est frequencies of socio-natural disasters, staggering lev-
els of damage from disasters, and unjust access to
opportunity, services, and infrastructure, how can plan-
ners minimize harm and reduce risk at a scale that
matches this populous, diverse, and geographically vast
state (National Aeronautics and Space Administration
[NASA], 2017; ValuePenguin, 2020)? In particular, what
mechanisms might unify and activate disparate com-
munities across Texas to address the climate crisis? To
develop these efforts, planners need better information
about residents’ perceptions of climate change for the
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purpose of more effectively framing discussions around
and building support for climate planning. Planners can
then use this knowledge to connect residents across
the state with the constellation of municipalities, com-
munity groups, and researchers already working on
local and regional climate planning efforts, in hopes of
building support for statewide climate planning.

In this study, | analyzed a survey (n=1,053) to
address the following research questions: What are
Texans' perceptions of climate change and related
issues, and how can planners use this knowledge to
create strategies to catalyze climate planning? These
findings offer lessons for planners about how to move
forward climate planning, perhaps especially in politic-
ally conservative places slow to adopt this work.

| first review literature about climate planning, com-
munity-centered climate planning and local knowledge,
climate-related beliefs and frames, and context about
the Texas case. | then present the survey method and
analyze key findings. These findings inform three recom-
mendations for planners: better connect impacts of cli-
mate change to more immediate concerns, such as
housing affordability, air quality, and health; emphasize
common ground about benefits provided to humans
by nature, especially those related to health; and use
community engagement to refine these frames.
Through these analyses and recommendations, | pro-
pose two contributions to planning theory: 1) planners
may be able to accelerate climate planning by following
the lead of other disciplines, such as public health and
communications, that emphasize human health impacts
of the climate crisis; and 2) planners should extend
environmental planning'’s use of local knowledge from
climate-related arenas such as urban heat, disasters, and
land use planning to climate planning more broadly
(Berke & Stevens, 2016; Corburn, 2009; Peters-Guarin
et al,, 2012). Doing so will advance community-centered
climate planning, which I define as climate planning
that seeks to better incorporate local knowledge
about climate and residents’ participation in cli-
mate strategies.

Climate Planning

| frame this article around climate planning, that is, plan-
ning activities that seek to mitigate or adapt to climate
change (e.g, Fitzgerald & Lenhart, 2016). Planning schol-
ars and practitioners have accelerated climate planning
through research, leadership, and support, but much
critical work remains (Anguelovski et al., 2016; Berke &
Stevens, 2016; Shi et al,, 2015; Shi et al., 2016; Woodruff
et al,, 2018). Underscoring the importance of this work,
the Intergovernmental Panel on Climate Change (IPCC)
recommends that climate change “should be the lead-
ing policy concern for cities, states, and country
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governments” (IPCC, 2018, p. 53). Here | use the Texas
case study to examine how planners might move for-
ward climate planning in places characterized by high
risk but slow progress.

Climate planning intersects with several other
environmental and equity planning terms, sometimes
resulting in confusion about meaning (Meerow &
Newell, 2019; Weichselgartner & Kelman, 2015). | clarify
here how | use climate planning and related terms in
this article. When referring to climate planning,
researchers and practitioners at times also use climate
change planning or climate action planning, although cli-
mate action planning is sometimes limited to climate
mitigation (e.g., Institute for Local Government, 2020).
Climate mitigation includes planning focused on reduc-
ing, preventing, and stabilizing emissions of greenhouse
gases, whereas climate adaptation focuses on planning
“aimed at preparation and adjustment to inevitable
impact” of the climate crisis (Berke & Stevens, 2016,

p. 283; NASA, 2020; ValuePenguin, 2020). Practitioners
and researchers sometimes use resilience to refer to cli-
mate adaptation, although resilience more broadly
refers to the ability “to maintain or rapidly return to
desired functions in the face of a disturbance, to adapt
to change, and to quickly transform systems that limit
current or future adaptive capacity” (Meerow et al,,
2016, quoted in Meerow & Newell, 2019, p. 315).
Scholars have contested the concept of resilience
because of concerns about racism, poor attention to
equity, and lack of resonance of the term with commu-
nity members, among other critiques (Friend & Moench,
2013; Joseph, 2013; Ranganathan & Bratman, 2021).

Climate planning discussions sometimes also use
the terms vulnerability and vulnerable populations to
describe people most affected by the climate crisis.

In this article, | use historically marginalized populations
instead of vulnerable populations and injustice instead of
vulnerability. Historically marginalized populations
include people belonging to demographic groups that
have experienced inequities that result in disproportion-
ate harm (Browne et al., 2012). Because of marginalizing
conditions such as systemic racism or ageism, these
populations experience unjust access to services, infra-
structure, and opportunities related to mitigating and
adapting to the climate crisis. The phrase historically
marginalized populations increases accountability to
some degree (populations experience harm from mar-
ginalizing conditions created by others, not because
they are inherently vulnerable), which avoids some of
the critique about passivity associated with the term
vulnerability (Ford et al,, 2018; Thomas & Warner, 2019).
When possible, like Browne et al. (2012), | refer to the
marginalizing conditions that have created climate
inequities (e.g., segregation), rather than labeling popu-
lations as marginalized.



Community-Centered Climate Planning and

Local Knowledge

Populations experiencing marginalizing conditions such
as racism or underinvestment confront magnified climate
impacts (Barros & Field, 2014; Cushing et al, 2015; Jesdale
et al, 2013; Rosenzweig et al, 2018; Uejio et al, 2011;
Wuebbles et al, 2017). As a result, researchers and practi-
tioners must pay attention to equity and justice implica-
tions of climate adaptation and mitigation so that
planning does not exacerbate harms (Brown, 2014; Shi

et al, 2016). Community-centered climate planning—
planning that seeks to better incorporate local knowledge
and participation in development of climate strategies—
supports climate justice. Communicative planning, which
includes stakeholders in decision making, forms a theoret-
ical foundation for community-centered climate planning
(Forester, 1988; Healey, 1996; Innes, 1995).

In particular, communicative planning provides a
valuable framework when using residents’ local know-
ledge, especially when focused on policy issues consid-
ered to be controversial, such as climate change
(Corburn, 2005; Yearly, 2000). The idea of local know-
ledge bridges theory and practice. Participatory plan-
ning theory acknowledges that multiple, diverse types
of knowledge will produce more robust planning solu-
tions and that local or “ordinary” knowledge held by res-
idents comprises a key contribution for planning (Berke
& Stevens, 2016; Clavel, 1986; Innes, 1998; Lindblom &
Cohen, 1979). Corburn (2003) built on his earlier work as
a practitioner and sought to co-produce knowledge
with the public to address environmental and public
health issues. Scholars later extended this framework to
climate-related planning issues such as urban heat
island effect, extreme heat events, disasters, and land
use planning (Berke & Stevens, 2016; Corburn, 2009;
Peters-Guarin et al, 2012). | extend consideration of
local knowledge to climate planning more generally.

Community-centered climate planning values
knowledge and experiences that residents hold and
then uses that information earlier to shape planning
solutions. It draws on the integration of public participa-
tion into environmental hazards planning, which helps
balance critical but sometimes overly privileged tech-
nical and professional planning knowledge (Brody et al.
2003, 2008). Scholars have also found that processes
that include some level of community-centered climate
planning can improve outcomes (Bassett & Shandas,
2010; Haverkamp, 2017). In addition, Shi (2020) argued
for more participation of frontline communities in cli-
mate solutions to increase equity and attain results.
However, communities often perceive climate planning
as a matter for scientists and bureaucrats, where resi-
dents’ knowledge and perceptions remain unwelcome
(Cutter et al,, 2008; Graham & Marvin, 2001; Kearns,
2012, 2015). This gap between researchers and
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community members can sometimes lead to poorly
conceived and implemented climate programs that
cause additional harm (Clouse & Lamb, 2013). Planners’
efforts to place local knowledge on equal footing with
other types of planning intelligence can help address
this unbalance (Berke & Stevens, 2016).

Better integration of participation and local know-
ledge in climate planning also aligns with Brody et al.'s
(2008) findings that residents’ perceptions of efficacy
(i.e, their perceived ability to contribute to climate plan-
ning) results in increased perception of risk from climate
change. In a similar way, local knowledge—particularly
individual perceptions of the local environment—may
be more effective in catalyzing behavior change than
secondary knowledge transferred through education or
outreach (Egan & Mullin, 2012; Myers et al,, 2013; Zaval
et al,, 2014). Communications theory reports a similar
finding: Communications that inspire a sense of positive
self-efficacy create more support for climate action (Hart
& Feldman, 2016, 2018). As a result, the act of participat-
ing in climate planning may in turn lead to more sup-
port for and implementation of climate planning.

Researchers have identified gaps in knowledge
about including stakeholders and local knowledge in cli-
mate planning (Brink et al,, 2016; Pyhala et al,, 2016;
Wamsler, 2015, 2017). Thus, research that documents
the use of local knowledge in climate planning fills an
identified need in both theory and practice. This may
be met in part by including residents’ local knowledge
about climate change throughout the climate planning
process, beginning with residents’ perceptions of cli-
mate change, as the survey | report on here assessed. In
the next section, | provide an overview of climate
change perceptions and communication framing.

Climate Change Beliefs and

Communication Frames

National data from the 2020 Yale Program on Climate
Change Communications show that 73% of Americans
believe that climate change is happening, with 62%
believing it is human caused (Leiserowitz et al., 2020).
This agreement has increased since 2013, when 63% of
Americans believed climate change was happening and
42% believed it was human caused (Leiserowitz et al,,
2013). Although national data help planners understand
broad trends, beliefs about climate change vary across
smaller geographies because people with similar demo-
graphic, cultural, and ideological characteristics often
co-locate in a region (Gromet et al, 2013; Howe et al,,
2015; Kahan et al, 2011; Leiserowitz, 2006; McCright &
Dunlap, 2011). Geography also may influence beliefs
about climate change because experiences of extreme
weather influence perceptions of climate change
(Akerlof et al,, 2013; Capstick & Pidgeon, 2014; Egan &
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Mullin, 2012; Goebbert et al., 2012; Hamilton & Keim,
2009; Howe & Leiserowitz, 2013; Howe et al,, 2013; Zaval
et al, 2014). In addition, cultural, demographic, and
ideological characteristics (which may be linked to
region) may affect personal experiences with extreme
weather and perceptions of climate change (Howe &
Leiserowitz, 2013; Myers et al,, 2013; Van der

Linden, 2014).

These regional influences make it important to
have regionally specific data about beliefs and know-
ledge related to climate change. Because of this identi-
fied need, the University of Texas at Austin (UT Austin)
Planet Texas 2050 research program conducted a base-
line survey about climate change and related issues
across each metropolitan statistical area (MSA) and a
grouping of rural counties in the state. Planners and
policymakers working on climate issues in Texas and
similar places will find this aggregated local knowledge
in itself useful, in part because findings can be used to
establish discussion about climate planning in a state
historically resistant to it (Douglas, 2021; Satija, 2014). In
particular, the concept of framing offers one potential
way to transform this aggregated local knowledge from
survey into discourse.

The idea of framing evolves from communication
research and practice. Framing emphasizes particular
characteristics or themes associated with an issue to influ-
ence how people understand that issue (Badullovich
et al, 2020). For example, atmospheric scientist Katherine
Hayoe frames climate change as a moral issue rather than
an environmental issue as a way to bridge to broader
audiences (Haluza-Delay, 2017). Activists and journalists
have used frames to address environmental injustices,
shift mainstream politics, and strengthen social move-
ments (Benford & Snow, 2000; Hopke, 2012; Nepstad,
2001). A recent bibliometric study showed that the most
commonly used climate frames focus on scientific, eco-
nomic, and environmental themes, with frames that refer-
ence public health, disaster, and morality gaining ground
(Badullovich et al, 2020). In particular, researchers argue
that health frames are more easily understood, more con-
crete, and more personal than more traditional climate
data (Adlong & Dietsch, 2015; Myers et al, 2012;
Weathers, 2013; Weathers & Kendall, 2016; World Health
Organization, 2011).

Framing “is not an elixir,” and the development and
use of new frames is not a quick fix (Druckman & Lupia,
2000, p. 7; Hart & Nisbet, 2012). However, scholars find
that frames can increase support for political action
focused on climate change (Bolsen & Shaprio, 2018;
Petrovic et al,, 2014). If this is the case, then it is possible
that new climate frames can be used to coalesce polit-
ical support for statewide climate planning. As such, my
examination of ways to translate climate beliefs into
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communication frames is relevant for planning practice
(I. Baker et al., 2012; Reckien et al, 2014).

In this last section of the literature review, | provide
context about the Texas case and why planners should
be concerned about climate planning in Texas.

Texas’s Future: Climate Crisis in a Time of
Injustice, Population Growth, and Continued

Urbanization

Texas receives frequent criticism about its politics, land
use, ego, and more (for example, see Wright, 2019). The
state also significantly contributes to the climate crisis
itself: If Texas were a nation, it would rank seventh glo-
bally in terms of energy-related greenhouse gas emis-
sions, and it releases more greenhouse gas emissions
than any other state (U.S. Energy Information
Administration, 2017). If people outside the state think
about Texas and climate change at all, they may con-
sider the state’s current situation appropriate comeup-
pance for its sprawling land use, fossil fuel economy;,
and low-regulation governance. Although this critique
has merit, planners should also understand that climate
change—from economic devastation associated with
the 2011 drought to flooding after Hurricane Harvey—
has already harmed millions of Texans. Many of these
residents have also experienced chronic social, eco-
nomic, and environmental injustices. The lack of state-
wide climate planning in Texas is a significant human
rights and climate justice issue—one that planners can
help address.

Texas also represents a microcosm of places in the
United States and around the world grappling with an
increase in extreme weather events, rapid population
growth, and continued urbanization. Projections show
drought, flood, wildfire, and heat waves in the state will
increase, becoming more intense as emissions and tem-
peratures rise (Intergovernmental Panel on Climate
Change, 2018). At the same time, Texas will see contin-
ued population growth, perhaps doubling to 54.4 mil-
lion by 2050 (White et al,, 2017). The state contains 5 of
the 11 fastest growing U.S. cities and 4 of the 11 most
populous (U.S. Census Bureau, 2016). Almost 90% of res-
idents now live in MSAs, where almost all future growth
is projected to occur (White et al,, 2017).

Continued urbanization promises wealth creation
but may also harm households with reduced social
mobility and inadequate access to housing, transporta-
tion, and food, with growing poverty, segregation, and
negative health outcomes. Residents of Texas's cities
experience significant segregation, with Houston,
Dallas—Fort Worth, San Antonio, and Austin among the
10 most economically segregated large cities in the
United States (Florida & Mellander, 2015; Pew Research
Center, 2012). Texas's high statewide poverty rate



(13.7%) affects housing, food, and health security (Fox,
2018). The state ranks 37th in health outcomes, and at
least half a million Texans live in neighborhoods that
may lack basic services, including potable water supply
and wastewater (Barton et al., 2015; United Health
Foundation, 2018).2 The climate crisis will exacerbate
environmental and health problems such as air pollu-
tion, water security, and heat-related illness, all of which
disproportionately affect populations already experienc-
ing marginalizing conditions (Friend & Moench, 2013;
Wolch et al, 2014).

Climate Planning in Texas

As Texas approaches the mid-century, these interactions
create significant stressors for individuals and pose tre-
mendous challenges for planning, made worse by the
absence of statewide climate planning. However, analo-
gous to municipalities across the United States, large
Texas cities have been proactive about climate planning
(Rabe, 2004; Shi et al,, 2015). Austin and San Antonio
participated in the Bloomberg American Cities Climate
Challenge (Bloomberg Philanthropies, 2019; Rockefeller
Foundation, 2019), and El Paso, Dallas, and Houston (as
well as El Paso’s sister city, Ciudad Juarez, in Mexico)
joined the Rockefeller Foundation 100 Resilient Cities
program, which in part focused on climate resilience.
Houston, Dallas, San Antonio, and Austin (collectively,
two-thirds of the state’s population) are in the process
of drafting, or have already completed, climate plans
(American Council for an Energy-Efficient Economy,
2019). Through efforts such as these, Texas municipal-
ities have prepared for new climate futures while work-
ing to reverse climate change.

Scholars in the state also have contributed data,
expertise, and research to climate planning, as well as
partnered to support community-led climate planning.
For instance, in Rockport, where Hurricane Harvey made
landfall in 2017, community leaders partnered with
Texas A&M University's Texas Target Communities pro-
gram to develop Rockport’s first comprehensive plan
(City of Rockport, 2019). The plan includes numerous
objectives and actions related to climate adaptation
and mitigation, moving climate planning forward in this
Texas town. The nongovernmental organization
Community Powered Workshop provides another
model through their partnership with UT Austin and the
Montopolis neighborhood in Austin to develop a
Solutions-Driven Community Center pilot. The pilot
establishes a community-led resource center where resi-
dents can exchange information and devise solutions to
climate-related challenges (Moore et al., 2019; Torrado &
Joslin, 2019).

Despite these successes, the availability of technical
climate planning knowledge and existence of
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community-led climate planning projects have not
translated to climate planning at the state level.
However, with new knowledge about Texas residents’
climate perceptions, planners can create more effective
climate frames, which the literature suggests may assist
in producing better climate planning strategies as well
as more political support for climate action. This process
of using climate beliefs to develop climate frames aligns
with planning theory focused on how local knowledge
can contribute to more effective environmental plan-
ning while extending it to climate planning more gen-
erally. And although scholars recognize that local
knowledge and community perception are critical to
considerations of climate change, few studies with pri-
mary data about local perceptions of climate change
exist. | help close that gap by analyzing statewide trends
of survey data aggregated from the MSA scale and then
using that knowledge to suggest frames to build sup-
port for statewide climate planning. Planners may find
the resulting ideas useful mechanisms for catalyzing cli-
mate planning as well as for integrating residents’
knowledge into climate planning.

Methods

In the fall of 2018, the Planet Texas 2050 research pro-
gram undertook an online survey of 1,053 Texas residents
representing each MSA in the state as well as a grouping
of rural areas. The survey asked about beliefs related to cli-
mate and environmental issues, as well as potential
behavior changes. Due to the priority of including
respondents from all areas of the state, the research pro-
gram partnered with UT Austin’s Office of Institutional
Reporting, Research, and Information Systems and
Qualtrics to use a voluntary panel to obtain survey
respondents. The survey limited respondents to Texas res-
idents 18 years or older and geographically distributed
across the state, with a minimum quota of respondents
set for each of Texas's 25 MSAs, as well as a non-MSA (i.e,,
rural) grouping, to ensure geographic representation. The
survey included 30 questions (see the Technical
Appendix), and respondents could choose a Likert-scale
response of strongly disagree, disagree, agree, strongly
agree, or don't know. Survey design followed Dillman

et al's (2014) recommendations for nonbiased and clear
questions. In addition, questions were not identical to but
were inspired by the Yale Program on Climate Change
Communication’s “Climate Change in the American Mind”
survey, the most recognized and longest running U.S. cli-
mate survey (Leiserowitz et al., 2020).

Planet Texas 2050 used a voluntary panel for the
online survey because of the importance of gathering
responses from across the state. They chose a voluntary
internet panel over a mail or phone survey because of
concerns about cost, equitable access to landlines
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Table 1. Demographic characteristics of survey respondents (n=1,053).

Gender % Survey respondents % Texas population (U.S. Census Bureau, 2010)
Female 723 504
Male 26.7 49.6
Trans female 0.2 Not available
Trans male — Not available
Genderqueer/gender nonconforming 0.6 Not available
Other 03 Not available
Age % Survey respondents % Texas adult population (U.S. Census Bureau, 2010)
18-24% 154 9.6
25-34 31.1 204
35-44 17.3 19.0
45-54 13.1 17.1
55-64 13.1 83
65 or older 10.1 18.01

Race/ethnicity

American Indian or Alaska Native 1.0
Asian 3.1
Black or African American 7.1
Hispanic/Latinx (of any race) 277
White alone, not Hispanic/Latinx 594
Other® 1.7
Income % Survey respondents
Less than $24,999 20.1
$25,000-534,999 209
$35,000-549,999 139
$50,000-$74,999 20.7
$75,000 or more 24.4

% Survey respondents®

% Texas population (U.S. Census Bureau, 2010)
0.5
52
129
39.7
412
22
% Texas population (U.S. Census Bureau, 2019)
19.8
9.1
12.7
17.7
40.8

Notes: a. The age category for the U.S. Census Bureau is 20-24; the survey was limited to adults, so we do not include the Census Bureau 15-19 age category for
comparison. Totals may not add up to 100%. b. The Census Bureau asks participants to identify race first and then Hispanic ethnicity; this survey included Hispanic/
Latinx as one choice among all racial and ethnicity categories. c. Other includes those who selected Native Hawaiian or Pacific Islander, two or more races,

and other.

across demographic groups, and accuracy of interview-
based answers about controversial topics. In addition,
phone surveys have been losing response rates, which
are now often less than 10%, leading to concerns about
nonrespondents, representation, and bias (Dutwin &
Buskirk, 2017). And although research from the previous
decade found that phone surveys mostly avoided bias
related to nonresponse (Groves, 2006; Groves &
Peytcheva, 2008; Keeter et al., 2000, 2006), these studies
were conducted when response rates were around
20%, making it difficult to draw conclusions about

bias stemming from current, lower response rates.

In addition, phone-based interview-administered sur-
veys can affect the perceived social desirability of
responses, especially in regard to sensitive topics

(such as climate change in Texas; see Silva, 2012).

Because of these reasons, voluntary panel surveys
have gained ground (R. Baker et al,, 2010; Dutwin &
Buskirk, 2017), despite some methodological weak-
nesses. Voluntary panel online surveys present several
challenges when using them to draw generalizations.
Participants who choose to participate in panels may
differ from those who decline in unknown ways
(Schoeni et al,, 2013). In addition, online surveys often
have higher participation from respondents who are
female, young, non-Hispanic/Latinx, more educated, lit-
erate, and non-visually impaired; have higher income;
and speak English as a first language, as well as persons
with low time costs (e.g., unemployed, retired, etc,

R. Baker et al., 2010; Craig et al.,, 2013; Eysenbach &
Wyatt, 2002; Grandjean et al.,, 2009; Hirsch et al,, 2013;
Liu et al, 2010; Roster et al., 2004).
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Table 2. Beliefs about main causes of climate change reported by respondents (by total and race/ethnicity

identification; n=1,053).

Respondents (%)

Total Black/African American Hispanic/Latinx White Other
Mostly due to natural cycles 25.7 17.3 16.7 283 19.7
Equally due to human activities and natural cycles 369 480 40.6 342 328
Mostly due to human activities 269 16.0 354 230 377
| don't know 125 18.7 73 14.5 9.8

Table 3. Support for climate-related behavior changes (n=1,053).

Prohibit new homes from being built in areas prone to flooding
Reduce overall water consumption by 50% if needed

Drink “toilet to tap” (reclaimed wastewater)

Pay an additional 20% for energy bill for 100% renewable energy
Pay 3x water bill to ensure water security

Support policymakers who enact laws to reduce air/water pollution

Support policymakers who enact laws to reduce risk of natural disasters

There does not yet appear to be agreement about
how to best statistically compensate for participation
bias in panels. One potential method is weighting (also
known as raking) the panel respondents’ answers so
that marginal distributions of gender, age, race/ethni-
city, and reported household income meet a standard
(e.g., the 2010 U.S. Census Bureau distribution for each
demographic category; Craig et al, 2013). Another
approach is to use a propensity score adjustment; how-
ever, this method may not effectively address participa-
tion bias (Silva, 2012). Given that gender, age, race/
ethnicity, and household income have all been found to
influence considerations of climate change and environ-
mental issues (McKnight, 2010; McCright & Dunlap,
2011; Poortinga et al, 2011), | chose to weight the raw
data to account for possible participation bias. However,
to address concerns about the potential impact on
standard error created by weighting all demographic
variables, | weighted respondents’ answers in two differ-
ent groupings: one weighted for gender and age and
one weighted for race/ethnicity and household income.
These two groupings allowed for investigating partici-
pation bias while reducing impact on standard error.

| found that weighting for age and gender and race/
ethnicity and household income did not appreciably
change results. Therefore, | report on and simultaneously
analyze the unweighted survey data here because in this
case, weighting introduces a level of uncertainty without
providing substantially different results. | include the
weighted data in the Technical Appendix for comparison
(Appendix Tables 2-5).

Strongly Strongly Don't
agree Agree Disagree disagree know

37.8 40.8 9.5 26 9.3
209 50.9 154 3.8 9.0

9.2 18.6 256 30.5 16.1
15.5 304 282 11.8 14.1

7.0 14.1 436 24.6 10.8
315 46.6 7.1 32 11.6
224 485 89 35 16.7

Planet Texas 2050 developed this survey to gather
baseline data about residents’ perceptions of climate
change, not to gather information on framing. However,
the survey questions have strong overlap with the major
categories of climate frames identified by Badullovich
et al. (2020) and summarized in the literature review,
resulting in material useful for examining framing.

Findings

The survey provided 1,053 fully complete and usable
responses.” Survey respondents fit the pattern of online
surveys, skewing young, female, and non-Hispanic/Latinx
(Table 1). Overall, survey respondents report that they
have experienced more frequent extreme weather and
believe that climate change will create additional negative
impacts. They believe that climate change is due at least
in part to human activity, and they support climate-
related planning activities. However, despite these beliefs,
climate change-related extreme weather events did not
make it into the top five greatest concerns identified
about the future. Highlights from these findings follow.

Nature Is Important to Everyday Life,
Climate Change Affects the Benefits
Humans Derive From Nature, and
Environmental Regulations Are Important
A strong majority of respondents agreed or strongly
agreed that nature is important to their everyday life
(86.9%) and that climate change will affect benefits from
nature (64.4%; Table 1). Respondents also agreed or
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Table 4. Greatest concerns about the future (n=1,053).

Concerns

Housing/housing affordability

Air pollution

Human health/health care

Texas economy or job availability
Stresses on K-12 education

Water quality

Transportation infrastructure

Water scarcity

Hurricanes and/or flooding

Biodiversity of the natural environment
Reduced recreational opportunities in nature

| have no concerns

strongly agreed that environmental regulations and poli-
cies are important for promoting wellbeing in Texas
(71.0%). However, respondents were more mixed about
environmental regulations and the economy: 46.3% dis-
agreed/strongly disagreed that environmental regulations
and policies are a threat to economic prosperity, 37.5% of
respondents agreed or strongly agreed, and 22.2%

were unsure.

Climate Change Is Caused, at Least in Part,
by Human Activity, and Extreme Weather Is
Becoming More Frequent

Most (63.8%) respondents attributed human activity as at
least the partial cause of climate change (Table 2). About
a quarter responded that climate change is mostly due to
natural cycles, and 12.5% were unsure. Most (58.3%)
respondents reported that extreme weather is becoming
more frequent, whereas 35.2% believe that extreme wea-
ther has stayed the same, and 6.5% believe that extreme
weather was becoming less frequent.

Respondents Expressed Robust Support in
General for Policies and Policymakers
Addressing Climate Planning and
Environmental Health, but Less Support for

Significant Price Increases

A very strong majority of respondents agreed or
strongly agreed that they would support policymakers
who enacted laws to reduce risk of harm by pollutants
in water and air (80.0%) and natural disasters (70.9%;
Table 3). In addition, respondents expressed support for
some aspects of climate planning, such as reducing
household water use by 50% to address water scarcity

% Respondents selecting the concern within their top three

concerns (unweighted)

46.9
39.7
394
38.2
29.6
24.7
245
234
15.6
11.3

9.1

0.0

(71.8%) and requiring flood-resilient land use planning
(78.6%). Many fewer respondents expressed support for
individual behavioral changes that increased financial
cost, such as willingness to pay three times as much for
their water bill to improve water security (21.1% agreed
or strongly agreed). Only 27.8% agreed or strongly
agreed that they would drink treated wastewater (direct
potable reuse water) to help address water shortages.

Residents Prioritize Housing, Pollution, and

Health as Concerns About the Future
Respondents chose their top three concerns about
Texas's future as it relates to impacts from climate
change and population growth (Table 4). Respondents
most frequently chose housing and housing affordabil-
ity, air pollution, and human health.

Air pollution, human health, water quality, and
water scarcity were the most frequently chosen con-
cerns that relate directly to climate stressors.

Discussion

In this discussion, | examine how the survey results pro-
vide knowledge that can be used to develop frames to
build support for statewide climate planning. | argue
that residents’ knowledge and perceptions about cli-
mate change comprise a necessary piece of the know-
ledge base, political strategy, and support for climate
planning. As discussed in the literature review, research-
ers have identified a gap in knowledge about including
residents’ perceptions in climate planning activities
(Brink et al., 2016; Wamsler, 2015, 2017). In addition,
planners have argued for increased public participation
in climate change policy and planning (Brody et al,,
2008; Shi, 2020). Planners have also emphasized the
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need to co-produce climate change-related planning
strategies with the public (Berke & Stevens, 2016;
Corburn, 2009). The suggestions | describe below con-
tribute to all three of these identified planning needs
and offer relevance for planning practice in general.
Below, | discuss three ideas to develop frames and build
support for statewide climate planning.

Climate Frame 1: Better Connect Impacts of
Climate Change to Immediate (i.e., Health
and Pocketbook) Concerns About Housing
Affordability, Air Quality, and Health

Survey findings indicate strong belief in climate change
and robust support for climate planning, yet respond-
ents did not identify climate change as a significant
concern about the future. Is there a way to frame cli-
mate change as affecting more immediate concerns,
such as housing? Although affordable housing, air pollu-
tion, and health may not at first glance be directly
related to climate change, all three are and will continue
to be affected by climate change. For instance, the pric-
ing of housing in areas affected by climate risks will
decline, possibly resulting in a situation in which home-
owners are unable to sell because the plummeting sale
price restricts their ability to purchase housing in a safer
neighborhood. Managed or strategic retreat—purpose-
fully relocating homes and neighborhoods experiencing
sea level rise and other types of climate damage (Siders
et al,, 2019)—may add both to the short-term costs of
moving as well as the potential longer-term costs of try-
ing to replicate existing housing and neighbor-

hood benefits.

Like housing, air quality and human health similarly
connect to climate change in complex and intercon-
nected ways. As planners and researchers, we can work
to elucidate and communicate these connections while
simultaneously receiving and incorporating new know-
ledge from residents about interactions among housing,
air quality, health, and climate change that may not yet
be apparent to us. For example, the following two plan-
ning projects seek to better connect impacts of climate
change to more immediate observations held by the
public. The Texas Urban Futures Virtual Reality
Experience allows participants to view future climate
scenarios presented through virtual reality in ways that
connect to immediate concerns such as water availabil-
ity and urban density (Leite, 2020). Using different types
of visualizations, the Texas Metro Observatory provides
dashboards that connect climate and social risk while
providing a place for community members to explore
connections between urgent concerns about housing
affordability and health with longer-term concerns
about climate risk and change (Bixler et al,, 2019).
Projects such as these provide an opportunity for
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researchers and planners to better explore the interface
between community concerns about the future and cli-
mate change, which may be useful in Texas

and beyond.

Working to connect the climate crisis to issues
identified as more immediate concerns by respondents
may also help bridge the gap that currently exists
between the support expressed in this survey for politi-
cians who enact environmental regulations and the cur-
rent level of low environmental regulation by elected
officials at the state level. Although there are likely
many reasons creating this differential, including the
2003 state legislative redistricting plan that heavily
skews election districts toward candidates who are less
likely to support climate planning (McKee et al,, 2006),
focus groups also could be used to explore this gap
between survey responses and statewide polit-
ical reality.

Climate Frame 2: Emphasize Common
Ground, Especially Agreement on Health
Costs of Climate Change and the Benefits
Provided to Humans by the Environment
Planners can also deploy these survey findings by
emphasizing common ground revealed in the
responses. Even if responses are not universally general-
izable, strong agreement from respondents across
demographic groups suggest that these perspectives
will resonate for multiple audiences across the state. For
instance, the very strong agreement that the natural
environment provides benefits for humans, that climate
change threatens those benefits, and that environmen-
tal regulation is important for human health indicates a
potentially useful framework to use for climate issues.
This narrative moves toward unifying commonalities:
Texans are concerned about the health of their families
and want a healthy place to live, and climate change
threatens residents’ health.

Planners can underscore the strong connections
among climate and environmental conditions and
human health, frames that have been used in public
health and communications (Adlong & Dietsch, 2015;
Myers et al, 2012; Weathers, 2013; Weathers & Kendall,
2016; World Health Organization, 2011). In particular,
Myers et als (2012) finding that a public health frame
increased feelings of hope and support for climate plan-
ning, especially among people who indicated being dis-
missive of the climate crisis at the beginning of the
study, seems especially applicable here. In light of this
research, it could be useful for planners to consider how
to connect public understanding of climate-related
health impacts to the development of climate planning
programs. Planners could also choose to emphasize the
human health impacts of common climate-related
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environmental concerns, rather than labeling these
problems as solely environmental challenges. Treating
environmental degradation and toxicity as a phenom-
enon separate from human health echoes the
“nature—society divide” cited by geographers, historians,
and economists as a major disconnect among humans,
our economic activities that drive the climate crisis, and
the health of humans and the rest of the ecosystem
(Cronon, 1995; Foster et al,, 2011). This divide permits
people to consider the environment as separate from
and exploitable by humans, with devastating impact on
people and the rest of nature. Framing climate change
in language that accurately reflects immediate health-
related impacts may help move forward climate plan-
ning while also acknowledging that when humans over-
use natural resources (e.g., fossil fuel), we are harming
ourselves, our health, and our communities, in addition
to damaging the broader ecosystem.

Use Community Engagement to Further

Refine and Tailor Climate Frames

Planners can use community engagement processes
such as interviews and focus groups to further explore
and improve the climate frames described above. The
survey responses mirrored what the literature has identi-
fied as challenges with volunteer panel online surveys:
Respondents skewed toward those who are female,
younger, and White. Even though little difference was
found when results were weighted to better reflect
statewide age, gender, race/ethnicity, and income distri-
butions, interviews and focus groups designed to be
representative of Texas's diversity would help validate
findings from the survey as well as test and improve cli-
mate frames derived from these findings. And, because
the survey data are at the MSA scale, it would be pos-
sible to match local data with particular focus groups or
interviews. Using knowledge from this survey to guide
follow-up interviews and focus groups leverages partici-
patory planning theory as a mechanism to catalyze
statewide climate planning and builds upon best practi-
ces in environmental hazards planning and climate
planning (Brody et al.,, 2003, 2008).

As an illustration, the Climate Navigators program
developed by residents of the Dove Springs neighbor-
hood of Austin, the City of Austin, the nongovernmental
organization Go Austin!, Vamos Austin!, and UT Austin
provides an example of community engagement lead-
ing to more useful climate frames (Huber, 2020). The
Climate Navigators program uses a “train the trainer”
approach adapted from public health to build a net-
work of community members who gather and dissem-
inate climate-related local knowledge (Marks et al,,
2013). Neighborhood-based climate navigators, who
receive payment for their participation, will use cell
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phones and program-distributed tablets to upload their
climate-related local knowledge into a secure online
data portal. Researchers, city staff, and community-
serving organizations will then analyze these data, link
them to existing information about climate and social
risk, and use them to co-develop local and regional cli-
mate planning and implementation. But before this
work began, Go Austin!, Vamos Austin! and residents
developed a new frame for climate adaptation and cli-
mate resilience, which were terms used by researchers
and city staff that did not resonate with residents. They
now frame this work around response and responsibility:
for example, the residents’ responses to flooding (e.g.,
moving safely out of harm'’s way) or city responsibilities
(e.g., creating an equitable floodplain buyout program).
In this example, community engagement and residents’
preferences led to more useful climate frames, which
will in turn contribute to improved climate planning
outcomes, empowered residents, and strengthened ties
among researchers, practitioners, and community mem-
bers (Bassett & Shandas, 2010; Clouse & Lamb, 2013;
Cutter et al.,, 2008; Haverkamp, 2017; Shi, 2020).

Conclusion

In this study | explored survey findings from 1,053 Texas
residents to answer two research questions: What are
Texans' perceptions of climate change and related
issues, and how can planners use this knowledge to
Create strategies to catalyze climate planning? Survey
respondents reported that they value the environment,
believe that climate change will create negative
impacts, and experience more frequent extreme wea-
ther. They believe that climate change is due at least in
part to human activity, and they expressed support for
climate-related planning activities. Respondents’ beliefs
starkly contrast with the level of attention climate plan-
ning receives at the state level. However, despite strong
agreement about climate issues, respondents did not
identify climate change as a major concern about the
future, instead naming health, housing, and air quality
as more important challenges. This dichotomy suggests
an opportunity for new communication frames that
planners could use to bridge the gap between climate
perceptions and climate planning action. These recom-
mendations include better connecting impacts of cli-
mate change to "bread and butter” concerns, such as
housing affordability, air quality, and health; emphasiz-
ing common ground about benefits provided to
humans by nature, especially those related to health;
and using community engagement to refine frames
identified in the survey. Although it will require skillful
and energetic organizing to shift Texas toward state-
wide climate planning, a key first step is understanding



the language and frames that will resonate with the mil-
lions of Texans at risk from the climate crisis.
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NOTES

1. Texas state agencies do not refer to climate change and do
not use climate projections in planning and modeling. For
example, the Texas Water Development Board (TWDB) does not
acknowledge human-caused climate change in their plan and
does not use climate change projections to estimate drought and
flood occurrence and impact (TWDB, 2017). The Texas General
Land Office, responsible for leading the state response to
disasters, does not refer to climate change nor use climate
change projections (Levitz, 2018). In addition, Texas is not among
the 23 U.S. states that have adopted a climate change action plan
(Center for Climate and Energy Solutions, 2020), and climate-
related bills such as one requiring the state climatologist to
provide climate projections to the legislature have failed (HB
2571, 2016).

2. An estimated 500,000 Texans live in 2,294 informally
developed neighborhoods known as colonias, defined by the
Texas Office of the Secretary of State as residential areas that lack
complete infrastructure and services including potable water,
septic or sewer systems, electricity, paved roads, or safe and
sanitary housing (Barton et al., 2015). The Texas State Legislature
has passed bills beginning in the late 1980s to authorize grants
and loans for water and wastewater infrastructure development
in colonias, but implementation has been slow (Esquinca &
Jaramillo, 2017; Texas Office of the Secretary of State, 2020).

3. This number does not include respondents who attempted to
complete the survey but did not meet the study criteria of being
Texas residents 18 or older, respondents who took an extremely
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long or short time to complete the survey, and individuals who
only partially finished the survey.
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