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Abstract

Social psychological theory and empirical evidence suggest that peoples’ perceptions of household seismic adjustments, in addition to
their perceptions of earthquakes themselves, should predict the likelihood that seismic adjustments are performed. However, little
research has been done to address this issue. While past research has found peoples’ perceptions of the effectiveness of household
adjustment to influence adjustment levels, peoples’ perceptions of inconvenience of household seismic adjustments namely the cost, time,
effort, required cooperation and required knowledge involved in making these adjustments have been found to not influence seismic
adjustment. However, this study did find that the higher the perceived inconvenience of an adjustment, the less likely people are to perform
that adjustment. Findings suggest that hazard managers should stress the relative ease and convenience of seismic adjustments when
talking about mitigation generally while emphasizing both efficacy and convenience when speaking about individual adjustments. These
findings are applicable to other disasters. Natural hazard agency officials, managers, and app designers should seek to reduce cost, time,

effort, required knowledge, and required cooperation dimensions of household adjustments for all natural hazards.

Keywords: Seismic adjustments; Perceived inconvenience; Perceived efficacy; Protective Action Decision Model (PADM); Household

preparedness; Natural hazard mitigation

Introduction

Millions and millions of US residents live in moderate or
high-risk areas for earthquakes [1]. Despite advances in
technology allowing for greater communication of
earthquake information, many homeowners still do not have
their residences adequately prepared [2,3]. Residential
earthquake codes can vary and result in differing levels of
quality of earthquake protection [4,5]. If an earthquake
occurs in the 16 hours other than the eight hours people are
typically at work (and this occurs less frequently in today's
post-COVID work-from-home era), residents could be more
adversely affected from these disasters than if they
experienced the earthquake in a public building. Human lives
and millions of dollars can be saved in the event of an
earthquake if homeowners have previously engaged in
minor, simple adjustments called seismic adjustments.

Researchers have studied variables associated with
homeowners' decisions to implement seismic adjustments.
For example, peoples' risk perceptions have been found to be
related to levels of adjustment, or how many earthquake
adjustments people have carried out [6,7]. Risk perception

has been linked to another wvariable called risk
personalization. Despite accurate perceptions of risk, if
people fail to personalize the risk, adjustments may not be
carried out [8,9]. If people believe they, as well as
government emergency agencies and scientists, are
personally responsible for preparing for earthquakes, they
are more likely to adopt seismic adjustments [6,10]. There is
also evidence that seismic adjustment adoption increases
following a warning of an impending earthquake, mass
media awareness programs and information seeking
behaviors such as attending an earthquake preparedness
meeting [6,11,12]. There is considerable evidence that
seismic adjustment adoption is correlated with previous
earthquake experience [13,14]. Researchers are still
assessing the complex relationships of fault proximity,
adoption of past adjustments and demographic variables to
household seismic adjustment [6,13,15].

Insufficient research has focused on homeowners’
perceptions of the adjustments themselves [13,16,17]. One
aspect that hasn’t been studied thoroughly is how difficult
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homeowners believe it is to complete different seismic
adjustments. Homeowners’ perceptions of adjustment
inconvenience may act as implementation barriers that
inhibit them from making earthquake adjustments. These
include such dimensions as: (a) the monetary cost of the
adjustment; (b) the time requirements involved; (c) the
personal efficacy, or homeowners’ perceived self-knowledge
and ability to carry out the adjustment; (d) the physical
implementation barriers that must be overcome before a
given adjustment can be performed; and (e) the amount of
cooperation required from other people. Earthquake hazard
research has focused on variables that may enhance
adjustment activity but has largely neglected the idea that
there are barriers that may inhibit earthquake preparedness
activities. However, general theory in social psychology
suggests that barriers will impede action and are thus
important to peoples’ decisions of whether or not to engage
in any given behavior.

Social psychological theories and empirical
studies

Ross and Nisbett (1991) discuss three principles upon
which social psychology rests [18]. One principle is that
individual psyches must be understood as systems in a state
of tension [19]. Some forces acting on an individual are
driving forces that encourage a response, while others are
restraining forces that deter that response. Change in the
psychological system can be accomplished in two very
different ways. One can add or increase impelling forces and
thereby increase the tension in the system as the relevant
restraining forces increasingly make their opposing influence
felt; or one can weaken or eliminate the restraining forces
that impede the desired change, and in so doing decrease the
tension in the system. This latter strategy involves decreasing
the inconvenience associated with an action to increase that
action.

An example of this principle is found in a classic study by
Leventhal, et al., who manipulated specificity of instructions
in trying to get students to get inoculations at a local clinic
[20]. The comparison group of subjects was told of the
effectiveness of shots and that shots were available at the
University Health Clinic. The program group of students was
given the same information on the effectiveness of the
inoculations, as well as written instructions of the Clinic
location along with times inoculations were administered
there. The students were also given a campus map with the
University Health Building clearly circled, and they were
requested to pick a time in their schedules when they could
stop in and get the shots. The program group was
significantly more likely to get shots than the control group.

The specific instructions removed knowledge barriers of
where and when inoculations were available, and saved time
and effort students would have had to take to obtain these
instructions.

Disease-prevention actions, such as getting inoculations,
may be similar to hazard adjustments in that most people
know they should be protecting themselves from these risks,
yet both preventative health behaviors and hazard
adjustments have immediate costs and only long-term
rewards [21]. If those dispersing earthquake information
were to decrease barriers in implementing earthquake
adjustments, as those dispersing inoculation information
decreased barriers in getting disease inoculations, similar
improvements in compliance may be found.

In summary, there is support from general social
psychological theory and empirical evidence from other risk-
related fields to suggest that removing barriers associated
with household seismic adjustments may increase
adjustment behaviors. However, most earthquake hazards
research has addressed only the strategy of trying to increase
the impelling forces that will motivate people to action. This
is evident in the abundance of research on such variables as
risk perceptions, social influences, and perceived protection
responsibility.  The  implementation  barriers or
inconvenience characteristics of adjustments have not been
adequately addressed in earthquake hazards research;
therefore, interventions that seek to reduce inconvenience in
facilitating earthquake preparedness have not been carried
out. This is unfortunate, because according to Jackson and
Mukerjee's survey of San Francisco residents, the suboptimal
level of household adjustments (such as upgrading the house
structure, protecting the house from fire and looters, and
buying earthquake insurance) reported by San Francisco
residents couldn't be explained by a lack of knowledge of
these adjustments, since residents reported they knew these
adjustments existed. Some of these adjustments, such as
structural changes, insurance, and evacuation were rated as
"good" things to do by higher proportions of the respondents
than had in fact adopted these adjustments. In fact, the
residents spontaneously mentioned cost and
implementation barriers as reasons for making decisions
about hazard adjustment adoption.

Despite the lack of thorough empirical research on these
characteristics in the natural hazards’ literature, the role of
the inconvenience dimensions of adjustments can be seen in
theoretical models developed in natural hazards research.
Much of the research on earthquake adjustment has been
interpreted within the framework of the Protective Action
Decision Model, or PADM [22]. Consistent with the Theory of
Reasoned Action, or TRA [23], PADM hypothesizes that
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protective action intention is a function of one's attitude
toward an action and normative influences to engage in an
action (Figure 1).

Behavior

Figure 1: Theory of Reasoned Action (TRA) components
[23].

PADM theorizes that evaluation of alternative actions
(TRA's attitude toward a behavior) is motivated by
perception of a hazard (TRA's attitude toward an object) as
threatening to oneself. Therefore, because beliefs about a
protective action are more proximal to the adjustment
adoption decision than are beliefs about a hazard event, the
former are expected to be more highly correlated with
adjustment adoption decision than are the latter (Figure 2).

.Adjustment
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Figure 2: PADM components [22].

PADM is also compatible with Mulilis, et al., PrE theory, a
model that was originally adapted from Protection
Motivation Theory to explain seismic adjustment [24,25].
Despite the different constructs of these two theories, the five
inconvenience characteristics are found in the PADM as
common salient beliefs about protective action and in the PrE
as components of self-efficacy.

The importance of the five dimensions in earthquake
preparedness is further underscored by empirical evidence

that suggests that risk perceptions alone are insufficient to
account for households' adoption of hazard adjustments.
Weinstein and Nicholich (1993) have conducted
methodological analyses showing that the correlations of
risk perception with the adoption of hazard adjustments
must inevitably tend toward zero as time goes on [26]. As
people engage in more and more adjustment activities, they
will report lower adjustment scores over time as there are
fewer and fewer behaviors left to accomplish. At later time
periods, a small correlation may indicate the presence of
barriers that keep people with high perceived risk from
acting. Instead, their model predicts that the adoption of a
hazard adjustment will be more strongly correlated with that
adjustment's perceived effectiveness than with perceived
risk from the hazard agent.

The TRA posits that one's attitude toward an object (e.g.,
seismic hazard) is less predictive of behavior than one's
attitude toward an act (seismic adjustment adoption)
relevant to that object. Consistent with this reasoning,
Lindell, et al., obtained ratings of three different protective
actions for a chemical emergency: (a) evacuation; (b)
sheltering in-place; and (c) expedient respiratory protection
[22]. These researchers found obtained ratings could account
for respondents’ preferences among these actions.

These three different lines of analysis all indicate that
hazard adjustment adoption will be more strongly correlated
with attitudes towards hazard adjustments than with
attitudes towards the hazard itself. Simply put, whether or
not I strap down a water heater to prepare for an earthquake
may depend not so much on how I feel about earthquakes,
but more on how I feel about strapping down a water heater.
Therefore, perceptions of adjustments may be more
important than variables regarding the hazard itself, such as
risk perceptions, previous earthquake experience, and fault
proximity in predicting seismic adjustment adoption. In
addition, other variables linked to earthquake preparedness,
namely demographic and personality characteristics, do not
provide very useful information to those trying to increase
levels of household hazard adjustment because peoples’
demographics and personality characteristics are difficult to
impossible to alter. From a practical perspective, focusing on
peoples' perceptions of the adjustments themselves may
prove the most useful in increasing household seismic
adjustment.

Research questions

Based on the review of this previous research and theory,
three research questions were asked. Hypotheses were
specified for some aspects of the research questions based on
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past findings, while other aspects were not hypothesized due
to inconsistent past findings.

Perceived inconvenience and perceived efficacy and
adjustment intentions (RQ1)

RQ1a: Is there a correlation between the perceived
inconvenience of adjustments, consisting of: (a) cost; (b)
time; (c) effort; (d) required cooperation and (e) required
knowledge, with intentions to engage in household seismic
adjustment? It was hypothesized that the inconvenience
perceptions towards adjustments would be inversely
correlated with intentions to perform these adjustments.

RQ1b: Is there a correlation between the perceived
efficacy of adjustments, consisting of: (a) effectiveness of
protecting persons; (b) effectiveness of protecting property
and (c) the utility of the adjustment for purposes other than
earthquake preparedness, with intentions to engage in
household seismic adjustment? It was hypothesized that
efficacy perceptions towards adjustment would be positively
correlated with intentions to perform these adjustments.

Perceived inconvenience and perceived efficacy and
adjustment behaviors (RQ2)

RQ2a: Is there a correlation between perceived
inconvenience and actual behaviors? It was hypothesized
that there would be an inverse correlation between
inconvenience and behaviors.

RQ2b: Is there a correlation between perceived efficacy
and actual behaviors? It was hypothesized that there would
be a positive correlation between efficacy and behaviors.

Perceived inconvenience and perceived efficacy (RQ3)

RQ3: Are there correlations between inconvenience
perceptions and efficacy perceptions of each individual
adjustment? No hypotheses were formulated due to the lack
of research in this area.

Materials and Methods

Participants

Two samples of convenience were recruited. First were
a group of Salt Lake City, Utah homeowners (n=128) the
second sample consisted of Brigham Young University
undergraduate students in introductory psychology classes
in Provo, Utah (n=110). Therefore, the entire sample
consisted of n=238 participants.

Homeowners (n=128) consisted of n=81 females
(64.3%) and n=45 males (35.7%). The sample was relatively
older (u age=50.4, s=15.3). Most of the respondents were
White/Caucasian (95.2%), with 1.6% Hispanic/Latino, 0.8%
Asian and 2.4% Native American/American Indian. This

sample tended to be educated, with 30.2% reporting some
college, 41.3% being college graduates, 23.8% had attended
graduate school and 4.7% had completed only high school.
The sample was also considered affluent at the time, with
21.8% reporting incomes between $35,000 and $49,000, and
53.8% with incomes over $50,000 [27]. The majority in the
sample were married (70.6%), with 18.3% single, 6.3%
divorced, and 4.8% widowed.

In the student sample (n=110), females comprised the
majority (71.8%). This sample was much younger (u
age=19.8, s=1.8). A slightly lower percentage than the
homeowner sample were White/ Caucasian (89.1%), with
the remaining students consisting of 3.6% Hispanic/Latino,
1.8% Asian, 2.7% Black/African American, and 1.8% Mixed
race/ethnicity. Whether or not these students were
homeowners was not assessed, it was assumed that the
majority of these students were renters.

Instrument

The study used a revised version of an instrument
used in a previous study by Lindell, et al., [16]. With their
permission, the list of 12 items was expanded upon with
some revisions to a list of 25 items (Table 1).

Potentially vague items from Lindell, et al., survey such
as ‘developing a household emergency plan’ were broken out
into separate items (adjustments 9-12). Items that asked the
respondent to rate two or more adjustments with one set of
ratings were divided into separate items so that the
respondent could rate each component separately
(adjustments 6-8, 15-17). Due to a concern of a lack of variety
of adjustments, new items not previously measured were
included to result in a more comprehensive list of seismic
adjustments.

The 25 adjustments were rated by homeowners on three
efficacy  characteristics and  five  inconvenience
characteristics. Response categories consisted of 5-point
Likert scales ranging from 1 (not at all) to 5 (very great
extent).

Subjects also rated the 25 adjustments on the statement
‘this adjustment is something [ am likely to do’ on a 5-point
Likert scale, ranging from 1 (not at all) to 5 (very great
extent). Respondents were able to alternately check a ‘yes’
box in answer to the statement ‘I have done this adjustment’
if they had already performed the adjustment.

Procedure

Homeowner surveys were collected by the author.
Students’ surveys were filled out immediately after class in
return for extra credit. Informed consent was obtained
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before administering surveys. All analyses were conducted
in IBM SPSS Statistics 10.

Table 1: Preparedness items were categorized based on their nature and purpose in earthquake readiness.

Preparedness Item Adjustments to Modified Survey

1 Buying and maintaining a radio with spare batteries (0)
2 Buying and maintaining four gallons of food (0O)

3 Buying and maintaining a four-day supply of water (O)
4 Buying and maintaining a first-aid kit (O)

5 Buying and maintaining a fire extinguisher (0)

6 Learning how to shut off gas (S)

7 Learning how to shut off water (S)

8 Learning how to shut off electricity (S)

9 Teaching safest spot in each room (S)

10 Teaching danger spot(s) in each room (S)

11 Choosing out-of-state family members to contact (S)

12 Conducting practice drills (S)

13 Learning location of nearby medical centers (0)

14 Attending meetings on earthquake preparedness (0)

15 Strapping water heaters to walls (S)

16 Strapping tall objects to walls (S)

17 Strapping heavy objects to walls (S)

18 Installing cabinet latches (0)

19 Purchasing earthquake insurance (0)

20 Developing self-network between neighbors (N)

21 Moving flammable materials from heat sources (N)

22 Changing hanging plants from heavy to light pots (N)

23 Removing dead tree limbs that could fall on house (N)
24 Having neighbors agree to hang out white flag (N)

25 Storing important records in safety deposit box (N)
Note: ‘O’ indicates item originally found in Lindell, et al., survey, ‘S’ indicates Lindell, et al., compound item split into individual item,
‘N’ indicates new item not found in Lindel], et al. See Anderson (2000) for exact wording of items and complete copy of survey [28].

Analysis and Results

Some aspects of the hypotheses were confirmed; many
new correlations were also found.

Inconvenience and efficacy perceptions and
seismic adjustment intentions (RQ1)

Participant responses to inconvenience and efficacy
items were analyzed in a factor analysis with varimax
rotation, which produced two factors that clearly
represented the two constructs of efficacy and
inconvenience. Reliability analyses were extremely high for
items in the efficacy scale (Cronbach’s a =98, n=172) and
inconvenience scale (Cronbach’s a =.98, n=158).

For the relationship between intentions to perform
seismic adjustments and inconvenience and efficacy
perceptions, scales were computed for both constructs, and
these were correlated with intention ratings. Correlations
were collapsed across all adjustment as averages. Multiple
items for inconvenience and efficacy were averaged, and then
averages were computed for each variable across each of the
25 individual seismic adjustments. The homeowner sample
and student sample showed the same pattern of responses,
with correlations being slightly stronger for the student
sample.

RQ1la: A high correlation was found between
inconvenience perceptions and intentions (r=-.64, p=.001),
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demonstrating that the more inconvenient an adjustment is
perceived to be, the less likely people are to intend to perform
it.

RQ1b: The correlation between efficacy perceptions and
intentions was marginally significant (r=.39, p=.057),
indicating that the more efficacious on adjustment is
perceived to be, the more likely people are to intend to
perform it.

Inconvenience and efficacy perceptions and
seismic adjustment behaviors (RQ2)

Both efficacy and inconvenience perceptions were
subjected to a point biserial correlation to look at their
relationship to actual behavior. Participants had either

performed each adjustment or they had not. A positive ‘yes’
answer was coded as a ‘1’ and a negative ‘no’ answer was
codedasa ‘0’

RQ2a: Efficacy perceptions and behaviors were not
significantly correlated (r=.29, p=.16).

RQ2b: There was a large inverse correlation between
inconvenience perceptions and behaviors (r=-.57, p=.003).

Inconvenience and efficacy perceptions (RQ3)

A correlation matrix was computed on the
inconvenience perceptions with the efficacy perceptions for
each of the 25 adjustments (Table 2). Many correlations
were statistically significant.

Table 2: Correlations between inconvenience, efficacy and disaster preparedness behavior and intentions.

Correlations by Adjustment Inconveni(?nce Inconveni(?nce Efficac.y and Efficac_y and
and Behavior and Intentions | Behavior Intentions
Buying and maintaining a radio with spare batteries -432%* -.250** .138* .298**
Buying and maintaining four gallons of water -0.016 -0.198 -0.058 0.194
Buying and maintaining a four-day supply of food -0.032 0.138 -0.009 .328**
Buying and maintaining a first aid kit -0.018 -0.068 0.108 408**
Buying and maintaining a fire extinguisher -0.031 -0.002 .143* .362%*
Learning how to shut off gas -.146* -0.048 -0.076 .300**
Learning how to-shut off water 239%* -0.013 0.112 483**
Learning how to shut off electricity -252%* 0.099 0.018 0.47
Teaching safest spot in each room -0.066 0.124 .139* .396**
Teaching danger spot(s) in each room 0.022 -0.056 231** 297**
Choosing out-of-state family members to contact 0.113 0.115 0.105 .566**
Conducting household practice drills -0.066 0.104 0.111 621
Learning location of nearby medical centers -0.105 0.022 0.004 .233**
Attending meetings on earthquake preparedness -0.142 0.025 0.069 524
Strapping water heaters to walls -0.093 -0.044 A71%* 408**
Strapping tall objects to walls 0.013 0.128 154** .583**
Strapping heavy objects to walls 0.047 237** 0.115 .545**
Installing cabinet latches -0.101 0.038 .132* A473**
Purchasing earthquake insurance -0.111 .193** 129* .353**
Developing self-network between neighbors -0.114 0.092 0.056 .393**
Moving flammable materials from heat sources -0.134 0.066 .181** 493**
Changing hanging plants from heavy to light pots -0.075 0.14 .288** A404**
Removing dead tree limbs that could fall on house 0.043 200** 267** A490**
Having neighbors agree to hang out white flag -0.049 0.042 0.106 A461**
Storing important records in safety deposit box -0.063 0.089 157* .346**
Note: * =sig. at.05, ** = sig. at .01, n=25.
Discussion perceptions were significantly correlated with both
adjustment intention and behavior, while efficacy

Previous research had found that efficacy perceptions,
but not inconvenience perceptions, were correlated with
homeowner seismic adjustment [16,29]. In this study, both
efficacy and inconvenience perceptions were significantly
correlated with the implementation of these adjustments.
When overall correlations were computed, inconvenience

perceptions were only marginally correlated with intention.
However, when separate correlations were computed for
each adjustment (n=25), efficacy perceptions had a more
powerful relationship with behavior, and especially
intentions, than inconvenience perceptions. Taken together,
these findings indicate that people are more likely to do or
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intend to do seismic adjustments when they believe they are
generally quick and easy. But when people are considering
specific household adjustments, they pay more attention to
the efficaciousness of that particular adjustment. Therefore,
when hazard managers are trying to induce general
earthquake adjustment compliance, they should stress the
relative ease and convenience of seismic adjustments.
However, if speaking about adjustments individually, the
effectiveness of each adjustment should be emphasized.

A statistical issue may explain why this study found
inconvenience perceptions a predictor of seismic
adjustments when previous research did not. Lindell, et al,,
did not correlate inconvenience and efficacy perception
scores with intention scores at the individual adjustment
level [22]. Rather, they obtained individual correlations for
each row of data, or participant. This method of calculating a
correlation may wash out relationships between variables
that actually exist [30]. Since the calculations for the data
obtained in the Davis, et al., study was performed in a post-
hoc analysis, it is possible that Lindell and Whitney’s, et al,,
study actually contains similar results to this study. This
would bridge the discrepancy between established theory
and findings of these few studies addressing the relationship
between inconvenience perceptions and seismic adjustment
adoption [23].

Additionally, positive correlations were found
between inconvenience perceptions and efficacy perceptions
on 20 of the 25% or 80% of the individual adjustments. On a
specific seismic adjustment level, homeowners may perceive
most adjustments that are effective as necessarily being
inconvenient. They may reason that anything that is really
going to protect their homes effectively is going to require a
lot of time, effort, and/or knowledge. However, this doesn’t
mean that reducing inconvenience isn’t an effective strategy
to increase household seismic adjustment. By providing
specialized knowledge and instruction easily and
conveniently, the driving forces impelling the desired change
may not be lessened because the knowledge requirement is
not reduced. Adjustments still require special expertise and
therefore have a high level of perceived efficacy, but the
restraining forces may be reduced by conveniently delivering
homeowners this knowledge as much as is possible.

Implications for natural hazard mitigation

Since this study was originally carried out 25 years
ago, reducing Lewinian implementation barriers has been
used as a strategy in applied settings other than natural
hazards. These have included health care business, medicine,
and environmental sustainability [31-34]. However,
researchers continue to note the limited attention paid to

Lewin’s restraining forces in comparison to compelling
forces [35-37].

Global warming and overcrowding make natural hazards
increasingly costly and deadly and these hazards can be
interconnected [39,40]. Earthquakes can be followed by
tsunamis, as has happened in Oceana or by mudslides, as has
happened in the Caribbean [41,42]. Residents in Mount
Shasta, California are at risk for earthquakes, volcanos, and
wildfires [43].

Findings from this study have relevance to natural
disasters other than earthquakes. Standard adjustments of
buying and maintaining a radio with spare batteries, first aid
kit, fire extinguisher, four-day supply of food, and four-day
supply of water are needed for all natural disasters [7,44].
Additional items to include in today’s first aid kits include
medicine, hygiene articles, and energy and communication
devices [36]. While these first aid kits currently exist in many
households, there is a noticeable shortage of emergency
supplies in resident vehicles [45].

Smoke detectors, fire extinguishers, and fire blankets can
be lifesaving household equipment in the event of a fire.
Practice drills for using a hand-held fire extinguisher and
implementing a household escape plan are also effective fire
mitigation strategies [44,46]. Fire blankets are now being
developed for entire structures that have demonstrated
evidence of effectiveness in preventing residential ignition.
These blankets can block fire from entering vulnerable spots
(e.g. gutters, eaves, vents) and reflect thermal radiation from
adjacent burning houses to give homeowners more time to
collect valuables and escape to safety [47]. Toweled ice packs
have been proven effective items that can easily and
inexpensively be incorporated into existing first-aid kits for
heat stroke caused by extreme heat events [48].

Despite extreme unpredictability, escape plans are
needed in the event of floods, landslides, and mudslides [38].
Adjustments tailored to homes include dry floodproofing, or
installing external barriers preventing water from entering
the structure; another is wet floodproofing, or moving
equipment such as furnaces to higher floors while allowing
flood water to enter the structure [7]. These adjustments
may not be widely known to at-risk homeowners. Caribbean
residents were found to lack technical knowledge of
mudslide household adjustment. Household retaining walls
were built that address soil erosion and slope failures
without addressing surface water infiltration, leading to
rarely successful mitigation [42]. Kelmanet al., found a lack of
homeowner personal efficacy towards mitigating mudslide
disasters in Papua New Guinea. Residents reported being
aware that community reforestation through tree planting
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could provide some mitigation, yet still had not engaged in
these efforts.

NOAA (National Oceanic and  Atmospheric
Administration) radios are a national network of stations
that broadcast continuous weather information directly from
the nearest National Weather Service office to homeowners
and provide information on hurricanes, tornados, and
tsunamis. Yet few homeowners in these risk zones have
purchased NOAA radios [49]. Installing cabinet latches and
strapping down water heaters are useful adjustments for
these disasters as well as earthquakes.

Technological advancements have facilitated timely
communication of personalized information in natural
disasters, leading to increased risk personalization [8].
Disaster apps have been developed that can be used to
receive risk information regarding multiple natural disasters
for one structure simultaneously [50]. Early emergency
warning system apps are lessening response times [51].
Cloud-based Internet of Things (IoT), smartphones, and
social media can be used as interconnected networks to
transmit minute-by-minute disaster information obtained
from local sensors. However, language barriers in these
technologies still exist and internet reliability and user
interface experience need to be improved [45,52].

Conclusions
In the field of natural hazards, technological
advancements have allowed for improvements in

information dispersal, preparedness levels, and disaster
response times. Yet, the problem of Lewinian
implementation barriers has not been adequately addressed.
Current technology has not been fully utilized, along with
social psychological theory, to its maximum effect.

The potential for removal of Lewinian barriers has not
been sufficiently communicated, implemented, and studied.
The author therefore calls upon agency officials, hazard
managers and app designers to find ways to reduce the cost,
time, effort, required knowledge, and required cooperation
dimensions of household adjustments for increasingly
interrelated and dangerous natural hazards.
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