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ABSTRACT

This study explores public policy preferences to address infrastructure vulnerabilities and enhance resilience in the face of
natural hazards. Our framework emphasizes the role of government responsibility to design and enact policy alternatives. We
also account for common factors like risk perceptions, knowledge of the threats, the conditions of local infrastructure and

political partisanship. We test our model with survey data from Texas focusing on infrastructure resilience and natural hazards.

The findings demonstrate that views of the government's role are by far the most crucial factor in explaining and predicting
policy support. Risk perceptions and factual knowledge also play an important role in explaining the variations in citizens'
attitudes. Lastly, we find that political preferences have a more nuanced effect and are likely to be important under certain
conditions, but not for any proposed government policy. The results of this study extend existing knowledge of the factors that
determine policy preferences to promote hazard resilient critical infrastructure. Considering the essential role of infrastructure

systems for citizens' daily lives, and especially during hazard events, researchers and policymakers can build on these insights in

the design and implementation of solutions to enhance infrastructure resilience versus the growing risks from natural disasters.

1 | Introduction

Natural hazards represent a severe stressor on the built en-
vironment. The effects of hazard events on public infrastructure
range from disruption of economic activities due to extended
damages and growing probability of infrastructure failure, to
severe outcomes including extended human suffering, injuries
and loss of life. * For example, Hurricanes Irma, Harvey, Sandy,
Matthew, and other major tropical storms in the US have
caused extensive damages to energy and transportation infra-
structure leading to disruptions and significant loss of life
(Salman et al. 2015).? Hurricane Ian made landfall in Florida in
September 2022 and caused severe damages to infrastructure
systems such as interstate highways, airports, and other public
infrastructure.’

© 2025 Policy Studies Organization.

The importance of local infrastructure resilience and the need
to strengthen systems is highlighted in many official reports
(Civil Engineers ASCE 2021; Rowan 2022). Beyond these doc-
uments, ensuring resilient infrastructure systems is essential as
public members rely on such systems on a routine daily basis,
and even more critically, during emergencies caused by extreme
weather. Governments address the risks of natural hazards by
enacting a broad range of mitigation policies (Goldberg
et al. 2021; Rettig et al. 2023), some of which address infra-
structure vulnerabilities (Dvir et al. 2022a).

While existing work tends to focus on natural hazards policy
preferences (Harris and Howe 2023), fewer studies investigate
public views of policies designed to enhance the disaster resil-
ience of core infrastructure elements (Cain et al. 2020; Greenberg
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et al. 2014; Ross and Atoba 2022; Zinda et al. 2021). In this study,
we investigate public policy preferences in the context of natural
hazards with specific focus on policies related to hazard-resilient
infrastructure. Our work addresses the question: What are the
main factors that shape public evaluations of policy solutions to
address infrastructure vulnerabilities facing natural hazards? We
build on the environmental policy literature and present a model
that describes the central correlates of public support for policies
that address infrastructure vulnerabilities. We posit that in
addition to common factors like risk perceptions and knowledge,
trust in government and views of the extent of government
responsibility to enact resilience policies are critical factors when
public members assess the proposed solutions.

We test our model using survey data focusing on issues of
natural hazards and, in particular, infrastructure resilience. Our
findings reveal the critical role that public views of government
responsibility play in endorsing different solutions. Across
multiple empirical tests, we find that assigning greater
responsibility to the government to mitigate hazard risks is the
most consistent factor shaping public preferences. We also
corroborate previous work on factors such as risk perceptions
(general and infrastructure-specific) and knowledge. Lastly, we
find that partisan preferences are an important predictor, but
only under certain conditions.

This study extends existing knowledge of the drivers of public
policy preferences in the context of environmental policy, and
in particular, the under-explored issue of infrastructure resil-
ience of natural hazards. We provide evidence on the role of
individual-level factors and views of government responsibility.
In addition, our findings on partisanship suggest that in some
cases the need to reduce natural hazards risks through infra-
structure strengthening can transcend politics, but not always.

2 | Background

The literature on environmental policy describes multiple fac-
tors as correlates of public support for different mitigation al-
ternatives. The broader approach explores public opinion on
climate change policies (Drews and Van Den Bergh 2016;
Goldberg et al. 2021; Rettig et al. 2023), and others emphasize
hazards events and how to address them (Ding et al. 2011;
Goidel et al. 2020; Kim et al. 2021). This paper fits with the
latter approach and focuses on a narrower dimension by
investigating public support for potential government solutions
to strengthen critical infrastructure systems.

2.1 | Public Infrastructure and Natural Hazards
Resilience

Infrastructure plays an essential role in natural hazards resil-
ience by enabling access to essential services, protecting from
damages, streamlining evacuation when necessary, and ensur-
ing a constant supply of critical services like electricity or water.
Despite that, few studies address how citizens view potential
solutions to reduce hazard risks. Studies that discuss critical
infrastructure in the context of natural hazards mostly focus on

vulnerability assessment, assessing how critical infrastructure
performs in the event of a natural hazard. For example, some
research predict at-risk areas, proposes solutions to reduce risks
based on spatial analysis, and the role of governance in
designing solutions (Guidotti et al. 2016; Rasoulkhani and
Mostafavi 2018). A smaller volume of research emphasizes
individual risk perceptions with respect to infrastructure and
natural hazards (Esmalian et al. 2021; Ridha et al. 2022). Others
explore the factors or propose methods to encourage individuals
to adopt protective behavior including purchasing of flood
insurance (Brody et al. 2017; Dvir 2024; Zinda et al. 2021) or
accepting a property buyout (Hotard and Ross 2023; Raikes
et al. 2023).

In the context of infrastructure resilience, Ross and Atoba
(2022) explore the factors that drive support for coastal infra-
structure protection along the Texas coast. Cain et al. (2020) test
infrastructure policies to reduce the risks of rising sea levels in
California. Some scholars explore public perceptions after haz-
ard events (Greenberg et al. 2014) or test the views of other
stakeholders (Dvir et al. 2022a). Recent work by Freihardt et al.
(2024) uses a choice experiment to assess public preferences in
terms of flood mitigation plans, showing higher support for
investing in strengthening existing infrastructure solutions
rather than channeling funds towards relocation policies. Our
work expands on these findings by unpacking the factors that
are essential to public evaluations of infrastructure-focused
resilience policies facing the threats of natural hazards.

2.2 | Government Role in Creating
Hazard-Resilient Infrastructure

Governments and policy-makers can choose from a range of
options when implementing hazard mitigation, especially when
critical infrastructure is concerned (Deng et al. 2020; Dvir
et al. 2022a; Houser et al. 2022; Portney et al. 2018; Singh
et al. 2017). These measures may include determining which
infrastructure can be used for evacuation, maintaining and
building new critical infrastructure, or setting other non-
structural mitigation solutions to support existing public and
hazard infrastructure. Since the government is saddled with such
a heavy responsibility, a citizen's view of whether government
agencies are competent in adequately fulfilling that responsibility
becomes a main factor in the implementation of that policy
(Harris and Howe 2023; Terpstra and Gutteling 2008; Zahran
et al. 2006).

Research on natural hazards has shown the critical role of
competence or confidence in the government for mitigation
actions like evacuations (Kim and Oh 2015) or citizens' pre-
paredness levels (Basolo et al. 2009). Ross and Atoba (2022)
show a limited effect on support for coastal infrastructure ex-
pected to reduce storm surge damages. Houser et al. (2022) use
the terminology of response efficacy and connects it to sup-
porting various policies if the actions (and agencies that
implement them) are viewed favorably.

Many existing studies rely on the closely related factor of trust
in government and argue that higher trust in regulatory entities
is an antecedent of support for hazard activities these entities
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manage (Bronfman and Vazquez 2011; Siegrist 2021). Recent
work focusing on hazards in Korea shows that trust is essential
to disaster resilience among citizens, experts and public officials
(Oh and Lee 2022). Dvir et al. (2023) find that trust is a central
factor in citizens' willingness to contribute to proposed policy
solutions to strengthen local infrastructure. Other studies find
that trust in the government is a strong correlate of increased
support to mitigation policies facing hazards like air pollution
(Kim et al. 2021) or landslides (Huang et al. 2021). Trust is also
an important predictor of support for tax-related policies such
as instituting ecological taxes to reduce disaster damages
(Dresner et al. 2006; Harring and Jagers 2013).

Since policies to address infrastructure vulnerabilities are
managed primarily by the government, we expect views about
the government's role to be a critical and powerful predictor of
public support for various mitigation solutions.

2.3 | Individual-Level Correlates of Support for
Hazard-Resilient Infrastructure Policies

2.3.1 | Risk Perceptions

One of the most dominant findings across the literature is the
important role that risk perceptions play in individuals' views of
public policy (Goldberg et al. 2021; Leiserowitz 2006). The logic
of this factor is straightforward: the more people view hazards
as representing a risk for their well-being, the more likely they
are to support various mitigation options (Spence et al. 2012).
Studies that explore policies to reduce climate change outcomes
find risk perception to be one of the strongest predictors of
public views (Dietz et al. 2007; Harris and Howe 2023; Huang
et al. 2021; Mase et al. 2017; Vehola et al. 2022; Zahran
et al. 2006).

In their study of coastal infrastructure solutions, Ross and
Atoba (2022) find that risk perceptions have a strong effect on
support for all proposed mitigation measures. Greenberg et al.
(2014) explore several policies, including infrastructure ele-
ments such as limiting land use in at-risk areas and find that
heightened risk perceptions are associated with increased sup-
port for these options. Similarly, Houser et al. (2022) find that
risk perceptions have a direct effect on support for mitigation
management policies, yet it did not affect support for tax-related
policies.

While some studies view risk perceptions as mediator for the
effects of other factors on mitigation actions (Babcicky and
Seebauer 2017; Bradley et al. 2020; Xie et al. 2019), we view risk
perceptions as central to the evaluation of infrastructure poli-
cies and expect it to have a direct effect on the extent of support
for various mitigation options.

2.3.2 | Knowledge

The potential effects of knowledge or understanding of hazards
and their consequences are more complex. While under-
standing of the threats and their potential consequences is

important to attitudes about solutions, in many cases, knowl-
edge is directly related to risk perceptions and only indirectly to
policy preferences (Dvir et al. 2022b; Ridha et al. 2022; Thaker
et al. 2023; van der Linden 2015). In addition, some studies
point to a null or negative effect of knowledge of policy pref-
erences (Brody et al. 2008; Liu et al. 2014).

Nevertheless, there is evidence demonstrating that higher levels
of knowledge of environmental hazards have a direct effect on
the support for mitigation actions, at the individual or public
policy levels (Becker et al. 2014; Lim and Fang 2022; Netzel
et al. 2021; Portney et al. 2018; Poussin et al. 2014; Xie
et al. 2019). We focus on factual knowledge in our model and
propose that it should have a consistent effect as it reflects
individuals' understanding of the hazards as well as the con-
ditions of the local infrastructure and potential methods to
address the vulnerabilities.

2.3.3 | Hazard Experience

The literature on environmental threats and natural hazards
places much emphasis on direct experience and past exposure
(Akerlof et al. 2013; Billman et al. 2023; Spence et al. 2011).
When individuals experience events, it becomes more salient
and thus their attitudes as well as willingness to act shifts.
Recent work focusing on public officials shows that those who
directly experienced the damages from Hurricane Harvey
(summer 2017) were more supportive of most solutions (Dvir
et al. 2022a). Zanocco et al. (2019) study exposure of 10 US
communities to extreme weather and show that personal harm
is critical in supporting mitigation.

Others offer evidence for the role of greater exposure to disas-
ters on policy preferences (Demski et al. 2017; Osberghaus and
Demski 2019; Heitz et al. 2009). At the same time, Houser et al.
(2022) did not find that direct experience is associated with
support for policies in a local community or instituting taxes to
reduce the effects.

In the context of infrastructure policies, Ross and Atoba (2022)
find that individuals with direct exposure to hazards and those
who suffered damages to their properties are more supportive of
different solutions to mitigate damages for coastal infra-
structure. We view experience as less of a central factor. On the
one hand, there is evidence that direct experience is associated
with higher support for general mitigation actions, which in
some cases include public infrastructure. However, for the most
part, infrastructure resilience policies are not always clear in the
sense of how they make individual residents safer. As such, the
effect is less likely to be consistent.

2.3.4 | Political Ideology

Political ideology plays a vital role in individual views of infra-
structure policies. First, political ideology or partisan preferences
are important factors primarily because when evaluating a
government-led critical infrastructure policy, individual's politi-
cal views colors the way she perceives such policies. In addition,
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the context of environmental policy has become extremely
politicized over the last decades, and most studies show that
political ideology is a key predictor of attitudes (Gregersen
et al. 2020; McCright et al. 2014; Ray et al. 2017).

Overall, most evidence points to increased support for mitiga-
tion solutions among liberals while reduced support, and in
some cases, outright rejection of government intervention by
conservatives (Davidovic et al. 2020; Harris and Howe 2023;
Houser et al. 2022; Unsworth and Fielding 2014). Recently,
Vehola et al. (2022) expand on the importance of ideology and
show that liberal respondents report stronger support for more
immediate and aggressive measures. In their work on coastal
infrastructure resilience, Ross and Atoba (2022) find that sup-
port is lower among those who champion self-reliance and
lower government intervention, a view that is closer to con-
servatives/Republican political orientation. Research on other
infrastructure-related policies like energy, shale gas develop-
ment and coastal adaptation point to similar findings
(Adua 2021; Cain et al. 2020; Dokshin 2020). We expect the
effect of political ideology to be consistent with these studies.

3 | Methods

We assess public policy preferences in the context of hazard
resilient infrastructure using a survey of 610 Texas residents
administered in April 2021.* Our sample consists of 49.6% men
and 50.3% women. The average age of respondents is 52 years
old (median age is 55, IQR is 40-65 years). A majority of our
respondents (72%) hold either a Dbachelor's or some
college degree, and 19% have a high school diploma. 40% of the
respondents rated themselves as conservative, 33% are moder-
ates and 23% are liberals. From a partisanship perspective,
49.3% are republicans and 47.4% are democrats.

3.1 | Study Area

We test our theoretical framework with data collected in Texas.
In the context of natural hazards, the state of Texas has ex-
perienced multiple extreme weather events: In the 5 years
before our data collection (2016-2021), Texas recorded 53 haz-
ard events (the most in the continental US) which resulted in
more than 500 fatalities, and damages are estimated at $200
billion. The effects spread from the coastal areas to inland with
severe events including 2017 Hurricane Harvey, 2019 Tropical
Storm Imelda, and 2021 Winter Storm Uri.

Extreme weather events in Texas are not confined to the coastal
areas (although an extended amount of damages is felt in those
communities), and the vast majority of Texas residents are
susceptible to those risks. In the figure below, we illustrate this
point by plotting FEMA National Risk Index’ as well as the
distribution of our survey respondents by county. The map of
our study setting demonstrates that natural hazards risks (based
on NRI values) are spread throughout the state, making Texas a
suitable study region to examine our research questions. It is
also evident that while many of our respondents reside in
coastal regions or around the big cities, we are able to collect

data from multiple areas across the state, and thus get a broader
view of Texans' policy preferences in the context of infra-
structure resilience facing natural hazards Figure 1.

3.2 | Study Measures
3.2.1 | Dependent Variable

Our dependent variable is respondents’ degree of support for
several policy alternatives related to hazard-resilient infra-
structure. The survey instrument consists of nine items
describing different aspects including land-use regulation, sys-
tems planning and design, and maintenance of existing infra-
structure. Each alternative is rated on 1-5 scale (from “strongly
oppose” to “strongly support”).

3.2.2 | Independent Variables

We measure the independent variables with several items from
the survey. First, we account for the government role factor
using two variables. Responsibility asks respondents how much
should different actors/agencies be responsible to design and
manage policies for a more resilient community infrastructure.
We focus on four out of seven options (representing different
levels of government),® and create an index measure based on
factor analysis and scale reliability tests (Cronbach's a = 0.785).
Trust is the second measure and it asks how much respondents
trust the government and related organizations. There is a total
of seven items and we use an index measure (single factor
loading, Cronbach's a = 0.786). Both indicators measure how
much respondents view governments and associated agencies
as responsible and capable of addressing the hazards in the
context of infrastructure resilience.

Second, we capture the concept of risk perceptions with three
variables. We account for specific Infrastructure risk with an item
that asks about respondents’ level of concern of local infra-
structure. Responses are measured on a 4-item scale (“Not con-
cerned at all” to “Very concerned”). Then, Climate change risk
(General) item asks about the degree of concern from this issue
(Responses fit a 4-item scale from “Not concerned at all” to “Very
concerned”). The third measure is Risk perception (susceptibility)
and is an index of nine items asking about possible negative
outcomes of hazards for instance flooding or limited access to
essential services (or difficulty to evacuate). Responses are mea-
sured on a 1-4 scale (“Not likely at all” to “Very likely”), and we
create an index based on a factor analysis (Cronbach's a = 0.92).

Knowledge is a measure of respondents’ understanding of
hazard threats and consequences. We construct this variable
based on responses to six items that assess how much respon-
dents are familiar with the threats and consequences of natural
hazards to local infrastructure. We code each correct response
as 1 and incorrect or don't know responses as 0. Then, we tally
the six items for each respondent.

We also measure views about the state of infrastructure
conditions using two variables. Status is an index of four items
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FIGURE 1 | Texas map showing the spread of survey respondents and FEMA hazards risk rating per county.

(cronbach’'s a = 0.819) that ask how much infrastructure as-
pects such as inadequate maintenance or poor capacity may
represent a problem in the community. Responses are mea-
sured on a 4-item scale (“Not a problem at all” to “Very serious
problem”). Second, we ask respondents about the reliability of
different infrastructure systems and create an index of the nine
survey items (energy, flood control, emergency response, com-
munication, etc., single factor loading, cronbach's a = 0.869).
Responses are measured on a 4-item scale (“Not reliable at all”
to “Very reliable”).

The fourth factor in our model is Experience. We measure it
using a binary item (“Yes” or “No”) asking respondents
whether they experienced a flooding event in their area over the
5 years before the survey. This timeframe fits with our
description of the setting in the previous section.

We also account for the effect of local disaster risk and exposure
conditions using FEMA's National Risk Index (NRI) data set.
Specifically, Risk Rating is the composite score for all hazards
converted into a qualitative rating which describes the com-
munity's risk in comparison to all other communities at the
same level.

Finally, we measure political partisanship with the common
1-7 scale (“Strong republican” to “Strong democrat”) that we
re-code to a 3-category measure (Republicans, Independents,
and Democrats). We also collect demographic information
about age, gender, education, income level, and race. Table 1
below presents the summary statistics of the main variables
used in the study.

4 | Results

We use the survey data to estimate the relationships between the
proposed policies and the factors in our theoretical framework.
We focus on estimating respondents’ support of four policy al-
ternatives: (1) Conduct more frequent maintenance on infra-
structure; (2) Address infrastructure vulnerabilities through
coordinated planning; (3) Strengthen infrastructure design stan-
dards; and (4) Build additional infrastructure to address vulner-
abilities. We focus on alternatives (1)-(3) as these are the
three policies with the highest approval ratings. We add policy
(4) which attracts less support overall, but represents a significant
government investment. Due to the ordinal nature of our
dependent variables, we employ ordered logit models. In Table 2,
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TABLE 1 | Descriptive statistics of study variables.

Variable Obs. Mean Median Std. Dev. Min. Max.
Dependent variable
Policy: Maintenance 603 4.11 4 0.81 1 5
Policy: Coordination 601 4.07 4 0.77 1 5
Policy: Design standards 601 4.04 4 0.77 1 5
Policy: Build new 603 3.92 4 0.81 1 5
Independent variables
Govt. Responsibility 599 3.12 3 0.62 1 4
Trust in Govt. 602 2.93 3 0.74 1 5
Risk: Infrastructure 602 2.97 3 0.76 1 4
Risk: General CC 606 2.86 3 1.04 1 4
Risk: susceptibility 587 2.61 2.6 0.64 1 4
Knowledge 607 3.69 4 1.40 0 6
Hazard experience 608 0.41 0 0.49 0 1
Infrastructure reliability 585 3.16 3.22 0.54 1 4
Infrastructure status 601 2.90 3 0.65 1 4
Risk rating 609 2.97 3 0.99 1 5

we present the results of all four models using odds ratio (display =~ 4.2 | Individual-Level Correlates of Policy

the percent change with a one unit increase in the independent ~ Support

variable) and the t-statistics.

4.1 | Government Role in Addressing
Infrastructure Vulnerabilities

The results of all four models provide evidence of the different
factors that drive public policy preferences in the context of
hazard resilient infrastructure. For the most part, public policy
is enacted by government agencies. Therefore, we argue that
individuals' views about the extent of government responsibil-
ities in this issue area are an essential predictor of their support
for government policies.

Across all models, the indicator for Responsibility is statistically
significant and associated with increased support for the pro-
posed infrastructure policies. In model 1, we assess the policy of
conducting more frequent maintenance of infrastructure and
find that when views about responsibility of the government to
deal with hazards increase by one unit, support for this alter-
native increase by 63%. Model 2 assesses the policy of
addressing vulnerabilities through coordinated planning. In this
case, the support increases by 41% with a one-unit increase in
responsibility. Similar size increases are evident when assessing
models 3 (58%, strengthen infrastructure design standards) and
4 (49%, build new infrastructure to address vulnerabilities)
respectively.

In contrast to our expectations and the results of the responsi-
bility factor, the second government role indicator, trust, does
not seem to be consistently associated with support for
infrastructure-related policy.

Risk perception is a central individual-level factor in our
framework, and we utilize several indicators to capture its ef-
fects on policy preferences. Beginning with the specific local
infrastructure indicator (Risk perception: Infrastructure), we find
a positive association with all infrastructure policy options. This
result suggests that the higher the risk perception of individuals
with regard to local public infrastructure, the more support they
lend to hazard-resilient infrastructure solutions. Specifically, we
find that a one unit increase in risk evaluations with respect to
infrastructure conditions is associated with a 26%-27% increase
in support in models 1 and 2. Interestingly, the increase is
slightly higher for models 3 (37%) and 4 (32%). These differ-
ences may suggest that risk perception plays a more critical role
for solutions that require some degree of changes (adjust stan-
dards or build new infrastructure) compared to the options of
maintenance and coordinated planning.

Our second risk indicator captures more general concerns about
the topic of climate change (General). In contrast to the specific
infrastructure indicator, the general climate change risk indi-
cator is significant and positive only in model 3. This result
suggests that increased concerns about climate change and its
ramifications are associated with support for the option of
strengthening infrastructure design standards. On the other
hand, this factor does not seem to impact support for other
hazard-resilient infrastructure policies.

The third indicator focuses on the likelihood dimension of risk
(Risk perception: susceptibility) and asks about the prospect of
negative outcomes due to natural hazards as it relates to local
infrastructure. Surprisingly, the findings reveal that views about
the likelihood of outcomes such as difficulty to access essential
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TABLE 2 | Policy support — ordered logit models.

Dependent variable: Infrastructure policy options

Maintain
(Model 1)

Coordination
(Model 2)

Design standards

(Model 3)

Build new
(Model 4)

Government role
Responsibility 1.63%** (5.228)
Trust 1.05 (0.56)

Risk perception

Infrastructure 1.27%* (2.407)
Climate change 1.16 (1.324)
(general)

Susceptibility 0.93 (—0.67)

Knowledge and experience

Knowledge (factual) 1.58*** (4.916)

Hazard experience 0.95 (—0.517)
Infrastructure and local conditions
Reliability 1.01 (0.140)
Status 1.39%* (3.371)
Risk rating 1.10 (1.087)

Demographic factors and political partisanship

Race 1.13 (1.781)
Age 1.00 (0.466)
Education 1.03 (0.285)
Income 1.17%* (2.595)
Gender 1.20 (1.078)
Partisanship 0.96 (—0.388)
Observations 550
Pseudo R* 0.187
AIC 1151
BIC 1237

141 (3.632)
1.07 (0.722)

1.26%* (2.360)
1.13 (1.075)

0.94 (—0.575)

1.47%%* (4.128)

1.58%% (4.811)
0.93 (—0.734)

1.37%* (3.161)
1.28** (2.151)

0.87 (—1.326)

1.28%* (2.686)

1.49%%* (4.287)
1.22%% (2.132)

1.32%% (2.80)
1.16 (1.332)

0.95 (—0.538)

1.34% (3.147)

1.13 (1.328) 1.08 (0.830) 0.97 (—0.302)
1.20 (1.805) 1.17* (1.626) 1.14 (1.308)
1.26%** (2.375) 1.38%%* (3.365) 142 (3.620)
1.02 (0.202) 0.98 (—0.168) 1.07 (0.749)
0.94 (—0.850) 1.05 (0.761) 0.95 (—0.733)
1.00 (0.218) 1.00 (-0.079) 0.99 (—1.403)
1.14 (1.236) 1.04 (0.392) 1.04 (0.395)
1.10* (1.641) 1.07 (1.221) 1.11* (1.790)
1.01 (0.068) 0.98 (—0.14) 0.90 (—0.636)
0.96 (—0.406) 1.08 (0.719) 1.06 (0.578)
548 548 551
0.156 0.172 0.175
1173 1159 1202
1259 1245 1288

Note: Cell entries are odd ratios; t-statistic in parenthesis.
*p <0.1; **p <0.05; ***p < 0.001.

services or emergency evacuation are not associated with sup-
port for any of the hazard-resilient infrastructure alternatives.

Another individual-level dimension focuses on the degree of
knowledge and understanding of hazards. The Factual
knowledge measure is significant and associated with increased
support for all infrastructure policy alternatives. Thus, a
higher level of objective knowledge about the local infra-
structure and hazard-related threats is associated with
increased support for multiple government solutions for
hazard-resilient infrastructure. When assessing the mainte-
nance policy (model 1), a one unit increase in knowledge is
associated with a 58% increase in support. Similarly, a rather
large increase (47%) is evident with one unit increase in
knowledge when exploring views about the option of co-
ordinated planning (model 2). The positive impact of knowl-
edge is less pronounced for models 3 (28% increase in support
for design standards) and 4 (34% increase in support for
building new infrastructure).

Hazard experience is another factor in our framework. In all
four models, hazard experience is not associated with any of the
models. While we expected that individuals who experienced
extreme events to be more supportive of solutions to address
vulnerabilities, this is not an altogether unique finding as other
studies have shown similar results.”

Lastly, our models also investigate a set of individual covariates
led by political partisanship. In contrast to our expectations,
there is no apparent association between respondents’ parti-
sanship and policy preferences. Other demographic factors such
as age, gender, education, race and income also do not display a
consistent relationship with our proposed policy options.

4.3 | Views of Current Infrastructure Conditions

Our models include several indicators for the state of local
infrastructure conditions. We include two survey measures that
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directly account for respondents’ views of the state of local
infrastructure conditions. First, the Status factor describes how
respondents view the local infrastructure in general and the
potential for disruptions in their communities. As expected, we
find that views of the status of local infrastructure as prob-
lematic and inadequate are associated with increased support
for all four policy options. Those subjective assessments are
important. Based on model 1 odds ratios, a one unit increase in
views of infrastructure disruptions is associated with a 39%
increase in support for policy that directly address this issue,
more maintenance of critical infrastructure. The increase is
even higher (42%) for the policy of building new infrastructure
(model 4).

The second measure emphasizes the reliability of systems such
as energy sources, flood control and others. The findings are
less consistent as this factor is significant (albeit at the 90%
level) for models 2 and 3, and insignificant for models 1 and 4.
Our models also include the FEMA measure of risk rating.
Although we do not find any significant effect of the risk rating
variable on any of the policy options tested in Table 1, the
results point to a positive correlation between levels of com-
munity risk as classified by FEMA and the different policy
options.

Finally, as our dependent variable is ordinal, we employed
ordinal logit models to assess the relationships of the inde-
pendent variables with policy preferences. The cut-off points in
such models can be used to assess whether respondents actually
differentiate between the response categories (and thus reflect
the underlying latent scale of support/oppose a policy option).

In our models, we estimated four cut-offs points (dependent
variable is measured on a 1-5 scale). We find that the cut-offs
are statistically significant between categories 1-2 (“Strongly
oppose” to “Oppose”), as well as categories 2-3 (“Oppose” to
“Neither support nor oppose”), and 4-5 (“Support” to “Strongly
support”). This points to clear distinctions between these
response categories for respondents. At the same time, the cut-
off between categories 3-4 (“Neither support nor oppose” to
“Support”) is insignificant, suggesting weak differentiation
between these two possible responses.

These results are consistent across all models and point to the
possibility that some respondents do not see much difference
between offering a neutral (“Neither”) to a positive response
(“Support”) when contemplating government solutions for
infrastructure disruptions.

4.4 | Robustness Tests

The main analysis provides ample evidence on the factors that
explain variations in public views of different resilience policies.
To increase our confidence in these findings, we run a series of
robustness checks using alternative measures.®

1. Alternative Dependent Variable Measures

First, our survey instrument included a total of nine policy
options. To further assess our framework, we test the

remaining five policies as the outcome variable. For the
most part, the results of all five models (Table A1, online
appendix) are consistent with the main analysis. In par-
ticular, the government responsibility, risk perceptions,
and knowledge measures are associated with increased
support for different policies.

2. Alternative Independent Variable Measures

In a second set of tests, we use alternative measures for
the independent variables of government responsibility
and risk perceptions. First, as an alternative measure for
responsibility, we include an item that asks “How
responsible should the following organizations/agencies
be for spending money on your community infra-
structure?”. We create an index measure for the four levels
of city, county, state and federal government and include
it in all models. The results are consistent and show a
positive relationship with support for the policies in
Table 1 (Table A2, online appendix).

We also include an alternative measure for the general risk
perception with an item that asks about concerns for the
environment (Table A3, online appendix). Across all four
models, the alternative general risk measure is significant
and points to a positive association with policy views.

3. Texas Weighted Data

In a third set of robustness tests, we account for the issue
of the representativeness of our sample by running all our
models using population data weights of Texas residents.
These tests offer more robust assessment of the repre-
sentativeness of the sample as they are based on census
data of the proportions of Texas residents and thus better
reflect our target population. The results across all models
(Table A4, online appendix) are consistent with the main
findings showing the important role of government
responsibility, risk perceptions, knowledge as well as
views about the status of infrastructure conditions.

4.5 | Partisanship and Public Support for
Hazard-Resilient Infrastructure

Our empirical findings (including the robustness tests) dem-
onstrate the role of several factors in driving support for infra-
structure resilience policies in the face of natural hazards. One
result that stands out in contrast to our expectations and also
diverges from most of the literature is the null relationship
between partisanship (or political ideology) and policy views.
Environmental issues and climate change in general are highly
politicized topics (Harris and Howe 2023; McCright et al. 2014;
Ray et al. 2017). Since governments are the ones to enact hazard
resilience policies, it is interesting that our survey data does not
show that different political positions matter for views of these
policies. Is it possible that infrastructure hazard resilience
transcends politics?

We test this proposition with a more nuanced analysis of the
policy options introduced in our survey. More specifically, we
compare the proportions of support’ for each of the nine policy
alternatives between those who identify as republicans and
democrats.'°
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The results suggest that the role of partisanship is conditional
on the level of intervention a policy entails, or the extent of
monetary investment required. Our results with respect to the
nine policies fall into three groups which differ based on the
gaps in the degree of support b-w democrats and republicans.
We reckon that the role of partisanship is more prominent for
those alternatives that merit substantial budgetary action. In
such cases, we see larger differences between democrats and
republicans. To illustrate these results, we present the propor-
tion of “Support” responses by republicans (red bar) versus
democrats (blue bar) in Figure 2 using three separate panels.

The two policies in panel A (foster coordination to identify
vulnerabilities; conduct more frequent maintenance of existing
infrastructure) display fairly similar proportions with a slight
3%-4% higher support among democrats. These options repre-
sent a group that requires minimum intervention and relatively
smaller budgets. As such, it is fitting that partisan preference is
not likely to have much of an effect.'

The two options in panel B (build new infrastructure;
strengthen design standards) display greater gaps as democrats'
proportion of support is about 10% higher for both alternatives.
This set of policies represent a group in which implementation
requires more intervention and increased expenses. The emer-
ging gaps for this group of options'? fit with the notion that
republicans are less in favor of actions that require spending
and growing government intervention.

In panel C, we present the third group consists of the policy of
providing financial incentives to at-risk residents so that they
would relocate away from vulnerable areas. The gap in pro-
portions in this case is quite large as 66% of democrats accept
this option while less than 40% of republicans support the
policy. This substantial gap suggests that republicans are more
reluctant to support spending funds as a prevention tool (not as
a post-disaster recovery action). Since this option requires sig-
nificant expenses of public funds, it seems that partisan views
are more powerful and large gaps are evident.

Panel A: Relative similarity

Foster Coordination Fr t M ce
Democrats Democrats
Republicans Republicans
25 50 75 0 25 50 75 100
Panel B: Partisan gaps emerge
Build new infrastructure Strengthen build standards
Democrats Democrats
Republicans Republicans
25 50 75 ") 25 50 75 100
Panel C: Large partisan gaps
Pay for ion (at-risk
Democrats
Republicans
25 50 75 100
Proportion of support policy
FIGURE 2 | Separating support for mitigation policies — Republicans and Democrats.
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Overall, the analysis in this section demonstrates that infra-
structure resilience can transcend partisanship but this comes
with a caveat. When resilience-focused options require large
expenses and increased government intervention, partisan
views become more powerful, and we are more likely to observe
differences in public attitudes due to different partisan or
ideological preferences.

5 | Discussion

The main objective of this study is to assess the different factors
that explain variations in public policy preferences for
increasing infrastructure resilience. We test our framework
with a more focused methodological approach that combines
two elements: (1) we collect data in a region that has experi-
enced many hazard events in the years before our data collec-
tion; (2) we use an instrument that has multiple infrastructure-
oriented items. The results offer extensive evidence about the
various factors that affect the public's evaluations of policy
options.

First, views of the government and its role in hazard resilience.
We used measures of responsibility to design and enact policies
as well as measures of trust in government agencies to address
infrastructure vulnerabilities. Across all our models (as well as
the robustness tests), we find that responsibility is the most
consistent factor. Respondents who view government agencies
as responsible lend greater support for the proposed policies.
Substantively, the findings from our models suggest that an
increase in views about responsibility is associated with a
40%-60% increase in support for different infrastructure resil-
ience solutions. These are important findings that are consistent
with most of the existing literature (Harris and Howe 2023;
Houser et al. 2022; Kim and Oh 2015; Ross and Atoba 2022),
and demonstrate more specifically the critical role of views
about the responsibility of authorities to address natural hazard
risks. Work that tests the concept of trust in the context of
infrastructure also demonstrates its role (Oh and Lee 2022). In
contrast, our measure does not show a role for trust, and it may
be that citizens assign more to the responsibility aspect rather
than general trust measures.

A second set of factors is risk perceptions and their role in
driving policy preferences. We account for both general
(concern of environmental issues or climate change) and
infrastructure-specific attitudes and assess their impact on
policy views. While many studies display the role of general risk
perceptions and policy support (Dietz et al. 2007; Goldberg
et al. 2021; Leiserowitz 2006; Mase et al. 2017; Zahran
et al. 2006), our tests show a less consistent role for such risk
evaluations. On the other hand, we find strong and consistent
associations between more specific risk perceptions related to
local infrastructure and public evaluations of policy solutions.
The role of such views is essential as our models indicate that
an increase in infrastructure-focused risk perceptions is asso-
ciated with about 30% higher support for various solutions.
These findings fit with the limited studies that explore the role
of more particular concerns related to critical hazard infra-
structure (Ross and Atoba 2022) as well as the role of risk
perceptions when tested post-hazards (Greenberg et al. 2014;

Houser et al. 2022; Billman et al. 2023). Beyond that, it suggests
that those who worry about local infrastructure are strong
proponents of government action to increase protection and
mitigate the threats from natural hazards.

Knowledge of infrastructure hazards is another factor we ex-
plore in this study. In particular, we test factual knowledge and
find that those who understand infrastructure risks and possess
higher objective knowledge of hazards are more supportive of
various proposed policies to enhance resilience. Our tests reveal
that this factor is powerful in models that assess policies such as
increasing the frequency of maintenance and fostering coordi-
nation to address vulnerabilities. Research on adaptation
behavior and policies demonstrate that knowledge, and espe-
cially factual knowledge, is essential to supporting different
types of mitigation activities (Becker et al. 2014; Netzel
et al. 2021; Portney et al. 2018; Xie et al. 2019). Studies of
infrastructure hazard policies (Greenberg et al. 2014; Ross and
Atoba 2022) also show that a better understanding of the threats
is associated with increased support for actions to protect
communities at-risk.

In addition to the common individual-level correlates, we also
assess public views about the current conditions of local infra-
structure with two indicators. First, we find that views about the
status of local infrastructure conditions and whether it may
pose problems are important in predicting support for most
policies. While the factor is consistent in its effect across all
models, it is particularly powerful in models that assess policies
that require more intervention such as building new infra-
structure or revising the design standards of building and other
systems. Those who view local conditions as inadequate are
more supportive of such alternatives. Our second measure ac-
counts for views about the reliability of various infrastructure
systems. The results are less consistent. Taking the results of
current conditions with the knowledge factor together, our
findings indicate that those with a higher understanding of the
nexus of infrastructure conditions and natural hazards threats
are those most likely to support resilience solutions.

An interesting finding of our tests relates to the scales used to
measure policy support. Our survey item uses a 1-5 scale, and
we estimate the relationship of our framework with ordinal
logit models. We find that the differences between most cut-off
points in all models (the different scale points) are significant.
These results increase our confidence that respondents differ-
entiate between the possible answers when reporting their
support/opposition to a policy solution. Yet, one cut-off point
was insignificant in all models, the difference between a “Nei-
ther support nor oppose” and “Support” answer. One possible
way to explain this outcome is that the middle category (“Nei-
ther”) is used by some people as “soft support” or a way to be in
favor of a solution without stating it outright. Since multiple
studies of policy preferences to address environmental hazards
rely on such methods, further research should test this point.

Our results also suggest that two factors within our framework
have no relationship with policy preferences. First, we find that
direct exposure or experience of hazard events is not associated
with policy support. In the literature, there are mixed results
with respect to this factor and the effect is somewhat
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inconsistent (Demski et al. 2017; Dvir et al. 2022a; Houser
et al. 2022; Ross and Atoba 2022; Zanocco et al. 2019). One
possible way to explain this outcome is that since government
policies offer broader solutions with no clear details on benefits
to residents, even experiencing hazards does not affect one's
views of policies that are not clearly applicable to her. Similarly,
our risk measure of hazard susceptibility, such as restricted
access to essential services, does not affect policy preferences. It
seems that this factor also reflects an experience angle and
suggests that concerns about possible outcomes due to hazards
may not directly affect policy evaluations. Previous studies have
provided evidence of the existence of the risk perception para-
dox which indicates that direct experience can both positively
and negatively impact attitudes (Wachinger et al. 2013).

Hazard resilience policies are implemented by the government. As
such, many studies point to the role of partisanship in public views
of policies (Gregersen et al. 2020; McCright et al. 2014). In our
analysis, neither political ideology nor partisan preferences is
associated with proposed solutions. This is a surprising finding
considering that most evidence points to increased support among
liberals and reduced support among conservatives (Davidovic
et al. 2020; Houser et al. 2022; Unsworth and Fielding 2014).

To unpack these results, we conduct an in-depth test in which
we explore each policy option separately and compare the
proportion of support between Democrats and Republicans. The
analysis suggests that when resilience policies require little
intervention and funding, then partisanship is less relevant and
support is quite similar (also evident in our statistical models).
However, for alternatives that require increased expenditure
and direct intervention, partisanship becomes more important
and clear gaps emerge as republicans are less supportive of such
solutions.

Recent work suggests that liberals/democrats are more sup-
portive of “aggressive and immediate” policies (Vehola
et al. 2022). Ross and Atoba (2022) show that those who believe
in less government intervention are more likely to oppose
resilience policies that involve extended intervention. Studying
infrastructure solutions to rising sea levels, Cain et al. (2020)
also show that support is not uniform across all cases. Our
findings fit with this more nuanced approach and suggest that
the need for natural hazard resilience in the context of local
infrastructure can overcome party politics but there is a limit:
once substantial funds are required and government action
expands, support is likely to reflect party lines.

6 | Conclusions

Addressing infrastructure vulnerabilities in the face of natural
hazards is a complex endeavor. In this study, we explore public
opinion on natural hazards resilience with a focus on local
infrastructure. We build on the literature on environmental
policy and present a model that describes the central correlates of
public support for government solutions to address infrastructure
vulnerabilities due to natural hazards. We posit that in addition
to common factors like risk perceptions and knowledge, trust in
government or public views of its responsibility to enact resil-
ience policies are critical when assessing proposed solutions.

Our analysis leverages unique data collected in Texas and fo-
cuses on local infrastructure and natural hazards. Across mul-
tiple tests, we find that views of the government's level of
responsibility to design mitigation solutions are a powerful
factor, and join other common predictors such as risk percep-
tions and knowledge. We also find that the role of political
preferences is more nuanced and is likely to affect attitudes
when government policies require greater intervention and the
allocation of significant funds to address hazard risks.

The results of this study offer several contributions to research
on natural hazards resilience. First, many studies explore policy
attitudes within the general prism of climate change or the
environment (Ding et al. 2011; Drews and Van Den Bergh 2016;
Goldberg et al. 2021; Kim et al. 2021; Rettig et al. 2023). We add
to this study by highlighting the aspect of local infrastructure
resilience. Given the critical functions of infrastructure during
and after natural hazards, understanding public views of pro-
posed solutions is important. Our findings emphasize views of
the government's role as essential predictors of public support
in addition to risk perceptions and whether residents have a
good grasp of the local conditions (knowledge of threats and the
status of infrastructure systems).

A closely related contribution of this study is the testing of
different and detailed policy options rather than general miti-
gation solutions. We join recent studies of infrastructure poli-
cies (Greenberg et al. 2014; Ross and Atoba 2022) and provide
researchers and policymakers a better sense of how citizens
view more specific proposed solutions and how to balance
protection needs with public preferences.

Third, environmental policy research suggests political preferences
play a key role (Cain et al. 2020; Davidovic et al. 2020; McCright
et al. 2014; Vehola et al. 2022). We demonstrate a more complex
role and that partisanship is critical for certain types of resilience
solutions. This suggests that under some conditions, hazard
resilience efforts can transcend politics and public support is more
uniform. Also, it may encourage policymakers to frame policies in
a way that appeals to a broader political spectrum and thus gain
more extensive support for resilience solutions.

Research on environmental mitigation policies offers many in-
sights about how citizens view different avenues to reduce the
growing risks from natural hazards. Our study extends this
knowledge by offering more specific findings about an essential
component of hazard resilience: local infrastructure conditions.
Future research can build on our work and replicate the results
nationally and cross-nationally and help offer avenues for global
solutions to address infrastructure vulnerabilities in the face of
natural hazards.
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Endnotes

'A report by Coalition for Disaster Resilient Infrastructure (CDRI)
estimated that the cost of disaster to infrastructure equal to 14% of
global GDP in 2022 (Reuters source: https://www.reuters.com/
article/global-disaster-infrastructure-id AFLSN3B465Z/).

2See (1) Report on the 2017 Atlantic Hurricane Season's Impact on
Communications, Bureaus of Public Safety and Homeland Security
(Federal Communications Commission, 2018), 17, https://www.fcc.
gov/document/2017-atlantic-hurricane-season-report-impact-
communications. (2) Christinne Rodriguez and Comstock, Owen,”-
Hurricane Matthew Caused Millions of Customers to Go Without
Power,” Today in Energy, U.S. Energy Information Administration,
October 17, 2016 https://www.eia.gov/todayinenergy/detail.php?id=
28372.

3politico: https://www.politico.com/news/2022/09/29/billions-likely-
needed-for-roads-and-bridges-hurricane-ian-00059565.

“Ipsos Public Affairs LLC administered this public opinion survey
of adults 18 years and older. The survey was in the field April
26-May 6, 2021. The sample was drawn from Ipsos’ web-enabled
KnowlegePanel®, a probability-based panel designed to be repre-
sentative of the target population. The median completion time
was 15.56 min. The completion rate of 51 percent yielded 610
completed surveys.

*Designed by FEMA in collaboration with experts from academia,
government and the private industry, the NRI illustrates the risks to
US communities from multiple natural hazards by aggregating
source data to develop a baseline risk measure for each US county.
See more on FEMA Website (FEMAWebsite).

Other organizations/actors include private industry, nonprofits and
private-public partnerships.

“One exception is the policy of “Limit development in areas where
infrastructure failures are likely”. For this option, hazard experience
is associated with increased support. This is a logical result consid-
ering that those with hazard experience are likely to be more sup-
portive of limiting development where hazards may cause damages.
See details in the online appendix.

8Detailed results of these tests are available in the online appendix.

“We group the responses of “Strong support” and “somewhat sup-
port” to one “Support” group; a second group - “Oppose”, includes
all “Somewhat oppose” and “Strongly oppose” answers. The third
group are those who responded “Neither”.

»

19Republicans are respondents who identify as “Strong”, “Not strong”
and “Leans Republican” (300 respondents). Similar approach is used
for Democrats for a total of 288 respondents. There are 20 respon-
dents who identify as Undecided/Independents/Other. Due to this
small number, we exclude them from this analysis.

" Other policies in this group: (1) Limit development in areas where
infrastructure failures are likely (66/68% support); (2) Engage
affected stakeholders and communities in infrastructure decisions
(68/72% support).

12Other policies in this group: (1) Strengthen building design standards
(68/80% support); (2) Replace old infrastructure (71/79% support).
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