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ABSTRACT

Modeling Household Adoption of Earthquake HazarduAtinents: A Longitudinal Panel Study
of Southern California and Western Washington Regsl (August 2006)
Sudha S. Arlikatti, B.Arch., Pune University;
M.C.P., Indian Institute of Technology, Kharagpur

Chair of Advisory Committee: Dr. Michael K. Lindell

This research, aimed at advancing the theory af@mwental hazard adjustment processes
by contrasting households from three cities inglnlseismic hazard area with households from
three other cities in a moderate seismic hazama #relentified seven types of stakeholders
namely, the risk area residents and their fam{fieisnary group), the news media, employers,
and friends (secondary group), and federal, stae Jocal governments (tertiary group), and
explained why they are relevant to the adoptioseismic hazard adjustments. It also addressed
three key attributes— knowledge, trustworthiness, @sponsibility for protection—ascribed to
these multiple stakeholders and the relationshipisese stakeholder attributes with risk
perception, hazard intrusiveness, hazard experigceler, resource adequacy, fatalism and
hazard adjustment adoption. It was specificallyceoned with the effects of nested interactions
due to trust and power differentials among the setakeholders, with the self reported
adoption of 16 earthquake protective measures@ptints in time (1997 and 1999).

Some of the key findings indicate that risk permeptgender, fatalism, city activity in
earthquake management and demographic characedadi not significantly predict hazard

adjustment adoption. However, all stakeholder attarestics had significant positive



correlations with risk perception and hazard adpastt, implying a peripheral route for social
influence. Hazard intrusiveness, hazard experieanue stakeholder knowledge, trustworthiness,
and responsibility affected the increased adoptidmazard adjustments by households.
Particularly important are the peer groups’ (emplgyfriends and family) knowledge,
trustworthiness and responsibility.

These findings suggest, hazard managers cannot aolyron the federal, state, and
local government advisories put out through thesimedia to affect community decisions and
thereby households’ decisions to take protectitioas. Instead, hazard managers need to shift
focus and work through peer group networks sugensce organizations, industry groups,
trade unions, neighborhood organizations, commuaritgrgency response teams, faith-based
organizations, and educational institutions toéase the knowledge, trustworthiness and
responsibility of all in the peer group. This waksure higher household hazard adjustment

adoption levels, thus facilitating a reduction ospdisaster losses and recovery time.
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CHAPTER |

INTRODUCTION

1.1. Background and Rationale

The national ‘crisis atmosphere’ in the wake of #El, 2001 bombings, has led to
increased federal and state funding and reseait@tiires towards homeland security and the
fight against terrorism in the United States. Imparison, even though seismic risk has become
an increasing concern since the 1971 San Fernartigaake with all or parts of 38 states in
the United States lying in regions classified agrigamoderate to very high earthquake hazards
(Federal Emergency Management Agency 1992), treep#on of a ‘crisis atmosphere’ for
seismic risks is lacking. Traditional ways of miging losses in susceptible areas have
primarily focused on three strategies: technolddiges, risk communications, and sanctions
which have often led to repeated revisions in thikdimg codes or conditions affecting eligibility
for federal relief. After evaluating earthquakeksistne National Earthquake Hazard Reduction
Act of 1977 encouraged states and local effortedtiress earthquake hazards. Subsequently
some 30 states in earthquake prone regions haatalisbed provisions governing earthquake-
resistant new construction as part of state bugldindes (May & Birkland, 1994).

Wherever there is a long and well-known historgeismic activity, the states have
mandated planning in terms of mitigating damagenfsgismic events through added safety

elements of local comprehensive land use planss(@et. French 2002).

This dissertation follows the style and formattod American Journal of Community Psychology



Yet the annual losses from seismic hazards havdeuined appreciably over the past
35 years because of federal policies that favawtiranducing over growth restricting disaster
management measures (Burby & Dalton, 1994; Burligle€ French, Kaiser, Kartez, Roenigk,
Weist, & Wittington, 1991). Although there is a geal understanding that natural hazards
impact would become less of a problem for commesiii households became proactive in
hazard mitigation and preparedness actions (Bitgnch, & Nelson, 1998; Kunreuther &
Roth, 1998; Tierney, Lindell, & Perry, 2001), véityle is actually done at the household level.
Quite often communities are free to craft their awitigation strategies but there are serious
gaps in content and implementation from one comtydaianother. In light of the limited
federal and state role in seismic hazard mitigatileare is a growing need to target measures at
the local government and household levels to hetlge these gaps. Such a focus would reduce
loss to life and property and decrease problemsdormmunity agencies that bear the burden of
response and recovery.

Environmental hazard managers and policy makeistegarepare their communities
for disasters by encouraging residents to alapard adjustment@®urton, Kates, & White,
1978). These include hazard mitigation measured@ding passive protection at the time of
disaster impact (e.g., strapped water heaterdutaiture, and heavy objects to the building
walls, installed latches to keep cabinets seculelyed) emergency preparedness measures
supporting active response when a disaster stfékgsjoined a community organization dealing
with earthquake emergency preparedness, learnddddwgon of nearby medical emergency
centers) and recovery preparedness measures\(fechaped hazard insurance) supporting

physical reconstruction after disaster (Lindell &y, 2000).



Lindell et al. (1997) espoused that these housdtemdrd adjustments are linked to
extremes in the physical environment and soci¢gdetiolders by three dyadic relationships as
illustrated in Fig.1. Risk of disaster impact defirthe relationship between environmental
extremes and societal stakeholders; cost defimesethtionship between these stakeholders and
hazard adjustments; and efficacy (i.e. the degre¢hich adjustments reduce risks) defines the

relationship between hazard adjustments and enmigatal extremes.

Physical Environment

= Geological
= Meteorological

Efficacy Risk
Hazard Adjustments Societal Stakeholders
- Cost .
=  Mitigation = Households/Communities
= Preparedness | = Businesses/Industries
= Response "| = Governments
= Recovery - Local
- State
- Federal

Fig. 1. Interrelationships among environmental extremesietal stakeholders, and hazard adjustments.

Hazard theorists have accepted that the decismoeps by which households adopt and
implement hazard adjustments occurs in stages hvihitude awareness of hazard, awareness
of alternative adjustments, adoption of one or namlj@stments, implementation of these

adjustments, and evaluation (Burton, et al., 197i&ti, 1980; Lindell & Perry, 2004). At each



stage, variations in households’ adoption of hazajdstments result from many interrelated
variables. Most research has focused on disagperiexce, risk perceptions, hazard knowledge,
hazard salience, personality characteristics, deapbic characteristics, and economic resources
(Lindell & Perry, 2000). But researchers have saidnt attention to the effects of interactions
between societal stakeholders - households/comimsinitusinesses/industries, and government
agencies (see Fig.1.) - on risk communication,gutdte action intentions, and protective action
adoption, even though much of a person’s hazard/letye, behavioral intentions, and actual
behavior comes from social and governmental stdldeho(Fishbein & Ajzen, 1975; Slovic,
2000).

To overcome this gap the research identifies glearea resident and his/her family and
six additional stakeholders (federal governmeatesgjovernment, local government, news
media, employers, and friends). It explains howadogteractions between these stakeholders
and perceptions of three key attributes— knowlettgisfworthiness, and responsibility for
protection—ascribed to them, affect protectiveactiecision-making. Additionally, the
relationships of these attributes with risk permpthazard intrusiveness, hazard experience,
gender, resource adequacy, fatalism and a housegl@cisions to adopt 16 seismic protective

actions are explained.

1.2 Problem Statement

The proposed research aims at comparing the extevitich households located in
areas with different levels of seismic vulnerabiliary in their adoption of earthquake protective
measures. It also seeks to explain how perceptibstakeholder interactions and attributes
contribute to the stability of risk perceptions dratard adjustment adoption behavior over time.

Two previous studies have analyzed part of the claltacted in 1997 (Lindell & Prater, 2000,



2002), but the follow up panel data collected dyi®99 have not previously been analyzed.
This study will thus examine the results of the timae periods to gauge the stability of
respondents’ perceptions and identify other vaeislthat predict households’ adoption of

earthquake protective actions/ hazard adjustments.

1.3 Organization of this dissertation

Chapter Il presents a review of hazards, publiccgppsychology, and social sciences
literature pertaining to the social amplificatiofrisk, stakeholder inter-relationships and
seismic hazard adjustment adoption. Chapter IBgmées hypotheses to be tested, describes the
research methods, and elaborates on the measwgeddChapter IV presents the statistical
analyses conducted on the two waves of data frdi a@d 1999. It includes examining the
interitem correlations for California and Washingrespondents to assess the homogeneity of
correlations in the two states, comparing the $takiers’ mean ratings on perceived hazard
knowledge, trustworthiness, and protection resplitgi These analyses compare ratings of
stakeholder characteristics, risk perceptionsnseity/location, fatalism, adequacy of resources,
controllability, and city activity in hazard managent, between states and examine the
correlations of these variables with household dof seismic hazard adjustments. The final
chapter of this dissertation presents a summaitlyeofnalyses and the conclusions drawn,

describes the study limitations, and offers suggestfor future research in this area.



CHAPTER Il

LITERATURE REVIEW AND CONCEPTUALIZATION

2.1 Framework of the Protective Action Decision Modl (PADM)

Lindell and Perry (1992, 2004) conducted an extensview of literatures in risk
communication and protective action encompassito@tsons involving disaster response and
long-term adoption of hazard adjustments. They @xatha wide variety of theoretical
perspectives and conceptual models dealing wittakiodluence, behavioral evaluation and
choice, attitude-behavior relationships and infdiamaseeking that guide people’s actions and
innovations in an environmental hazard situatioth developed an integrated model labeled the
Protective Action Decision ModéPADM). This model characterizes the way peoplécity
make decisions about adopting adjustments to graggnst environmental hazards.

The model (Fig.2) depicts a sequential procestirggawith the predecisional stage in
which people first receive a warning message, p@yton to it, and comprehend its content.
Once the predecisional processes have been sudbesefmpleted, cognitive processing is
turned on and the five decision stages of risktifieation, risk assessment, protective action
search, protective action assessment, and pragegtivon implementation are pursued. In
addition, the process is also influenced by therpretation of environmental and social context
variables. The interpretation of the warning mesdsagnfluenced by characteristics of the
information sources and channels, message coat@htreceiver characteristics.

The present study uses the PADM as the basic ttieadrgamework to build upon,
adopts some variables tested extensively in tharbamitigation literature (risk perception,
hazard intrusiveness, and earthquake experieng@glaphic characteristics and social

context), and adds some other variables that haxequsly received limited attention (fatalism,



controllability, adequacy of resources, stakehotd@racteristics, location, and city activity in
earthquake hazard management) in the context ofiseiold’s intention to adopt hazard
adjustments. These variables used to operatiornthiizbousehold hazard adjustment adoption

process are illustrated in a conceptual model 8ignd discussed briefly in the following pages.

2.2. Risk Assessment
Risk Perception

Numerous studies have generally found significantetations between risk perception
and seismic hazard adjustments (Lindell & Perrf@0Specifically, people’s perceptions of
greater quake likelihood (Farley, Barlow, Finkelsté& Riley, 1993), and beliefs that they are at
risk of death, and injury (Showalter, 1993), prapelamage, or disruption of their daily
activities motivates a search for actions theyteste to prevent such personal consequences.
Kunreuther and Roth (1998) found insurance purchaseassociated with perceived likelihood
of an earthquake and subsequent damage to on@srproHowever, some researchers have
also found adjustment adoption was unrelated te@spions of future earthquake losses

(Jackson, 1977, 1981), risk perception and hazamdern (Mileti & Darlington, 1995).



Environmental

Social context
cues

Information
sources

Information
channels

Message
content

Receiver
characteristics

A

y

Risk identification
“Is there a real threat | need to
pay attention to?”

A 4

Risk assessment:
“Do | need to take protective
action?”

A 4

Protective action search:
“What can be done to achieve
protection?”

A 4

A

Predecisional processes

A 4

Information needs assessment:
“What information do | need?”

A 4

Protective action assessment:
“What is the best method of
protection?”

A 4

Protective action
implementation:

“Does protection action need td
he taken now"

A

Communication action
assessment:
“Where and how can | obtain

this information?

Communication action
implementation:
“Do | need the information
now?’

Fig.2. Information flow in the Protective Action Decisidiodel (PADM).




Risk Assessment
Hazard intrusiveness
Seismic hazard experience

Household'’s

Adoption of

Seismic Hazard
Adjustments

Stakeholder Characteristics
Hazard knowledge
Trustworthiness

Risk perception

Protection responsibility

Demographic Characteristics
Gender, Age, Ethnicity, Marital
status, Number of children,
Education, Income, Community
tenure, Hom-ownershij

Other Variables
Fatalism, Resource adequacy,
Personal control,
Seismic intensity, City activity in
hazard management

Fig.3. Conceptual model of measures to operationalizeuaéhold’s adoption of seismic hazard adjustments.
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Hazard Intrusiveness

Hazard intrusiveness, measured as the frequeritypofht, discussion, and information
receipt about earthquakes, is important to seiswljigstment (Turner, Nigg, & Heller-Paz, 1986;
Mileti & Fitzpatrick, 1993). Mileti and Darlingtos’(1995) study of the response to hazard
awareness brochure in the San Francisco Bay anad that information seeking was the single
best predictor of seismic adjustments. It indicéitesdegree to which spontaneous thoughts or
messages from others cause local residents tdtstiqing about other tasks and focus on their

vulnerability to a hazard.

SeismidHazard Experience

A person’s prior seismic hazard experience isYikelinfluence his/her perception of
the danger and, as such, is an important variaplst@idy (Dooley, Catalano, Mishra, & Serxner,
1992; Turner et al., 1986; Russell, Goltz, & Bowgl995). Even when people are aware of a
hazard, they are often lulled into a false sens®=olirity because earthquakes are so rare and, in
addition, the demands of daily life are more pregsihus leading to little protection motivation
and/or adoption of hazard adjustments (Lindell &{22004). Respondents who have not
experienced any recent earthquakes tend to prowsestn the adoption and implementation of
seismic hazard adjustments. In such a scenarkocoimmunication by the various societal
stakeholders such as the governmental influengalsnomic influentials (e.g. insurance and
mortgage companies), and social influentials (dgmedia and peers) can become exceedingly
important. However, conflicting interests, low piiization of environmental hazards, and
difficulties in information/scientific data sharimgakes sustained adoption of protective actions

difficult to achieve.
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2.3. Demographic Characteristics

In their search for variables that can predict éidopof seismic hazard adjustments by
households, some researchers have reported thaivadaction is correlated with demographic
characteristicef the household such as gender, ethnicity, age;agin level, income,
occupation, place of residence, and presence lofrehiin household (Turner et al., 1986;
Russell et al., 1995; Mileti & Darlington, 1997;ndell & Whitney, 2000; Peacock, 2003).
Gender is a relevant variable because researchibasy women tend to perceive a variety of
risks to be greater than men do (Fothergill, 1986) there is some evidence that they
nonetheless adopt fewer seismic hazard adjustrlentiell & Prater, 2000). One possible
explanation for this result is that women mightd&éver levels of perceived protection
responsibility but this possibility has not beenli@s$sed in previous research. More generally, it
is unknown whether women differ from men in theargeptions of any stakeholder
characteristics.

Several studies imply that hazard adjustment adoptiay also depend on community
bondedness (Russell et al., 1995) and proximityatzard zones (Farley et al., 1993; Kunreuther
& Roth, 1998; Peacock, 2003; Peacock, Brody, & Hejt, 2005). Schwab, Topping, Eadie,
Deyle and Smith (1998) found disaster impacts @&rgss communities or sectors within those
communities. Some low-income communities are likelguffer disproportionate damage due to
the relative age of their housing stock and thédidhfinancial capacity of many residents to
undertake effective mitigation measures. Also,dmparison to homeowners, renters are less
prepared to survive disasters due to incentivemakntives and the barriers they face (Tierney,
Lindell, & Perry, 2001; Burby, Steinberg, & BasoRf)03).

Although these correlations are useful in termtheir theoretical value, they have

limited practical utility because none of them ‘anstrumental variables” that can be changed
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by emergency managers. Their principal practidal weould be to identify census tracts where
additional risk communication or technical assiseamight be needed (Lindell et al., 1997).
Hence, in order to make use of these demographitigiors, there is a need to consider them in

conjunction with other variables that can posst@ycontrolled by emergency planners.

2.4. Other Variables
Fatalism

Turner et al. (1986) found fatalistic attitudesaring earthquake impacts to be
inversely related to adjustment adoption. Less kemively, Farley et al. (1993) reported that
adjustment adoption was predicted by lower fataliatimgs in a survey conducted before the
Browning earthquake prediction date but not inf¥eyiconducted immediately after the
prediction date. These inconsistent correlatiomsiofibe dismissed as being due to variations in
the nature of the instruments and samples usstead, respondents’ judgments of fatalism may
be considered as a lacka#lf-efficacy which Mulilis, Duval and Lippa (1990) found toeutict

adjustment adoption.

Perceived Personal Control

Several studies have implied that receiver charatts governed by cognitive and
attitudinal processes are particularly importaringreasing hazard awareness, thereby
increasing hazard adjustments. Percen@urollability and level ofelt responsibility(Mulilis
& Duval, 1995), denoting to what extent one’s peedsafety is determined by the actions of

oneself or other stakeholders are important vaggatd be considered.
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Perceived Resource Adequacy

A person’s perceived lack of self-efficacy in perfing a task in Mulilis and Duval’s
(1995) person relative to event (PrE) model iseajeint to a perceived presence of
implementation barriers such as lack of requirddrination and skill or other resources such as
tools and equipment and financial assets in Linatedl Perry’s (1992, 2004) PADM. Thus
perceived resource adequacy, which summarizedtheeais also expected to be an important

variable predicting hazard adjustment.

Seismic Intensity

Some researchers have found locational and proximifault lines suggest positive
impacts for hazard adjustments (Palm, Hodgson,dBlarl, & Lyons, 1990) and some others
have found nonsignificant effects (Mileti & Darlitmyp, 1997). Moreover, regions of the country
differ in their hazard exposure, but most of theeeech on seismic hazard adjustment has
focused on California where seismic experiencemdgenously high and most of the
remaining studies have taken place in the Midwédwres seismic experience is homogenously
low (Farley et al., 1993). This leaves out areamoflerate risks, making generalizability
difficult. Hence there is a need to make compasdorareas with moderate levels of seismic
hazard, especially, to make comparisons betweetidos that differ in their levels of seismic
hazard (Lindell & Perry, 2000). Thus, it is worthilehto examine the extent to which location is

a correlate of hazard adjustment.

City Activity in Earthquake Hazard Management
In addition, there are likely to be locationalfdiences in stakeholder perceptions

because local government knowledge and respomgifaiti seismic hazard would be expected to
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be greater in areas where the risk is high. MayRiridand (1994) showethat city activity in
earthquake hazard managemeasan important correlate to seismic hazard adjustsnent
Employing cluster analysis they identified uniquewpings of cities in California and
Washington with respect to the number of locallearake risk reduction policies adopted and
implemented. Their model included three sets dbfac (1) the commitment of communities to
deal with earthquake risks, (2) local governmeaagacity for addressing earthquake risks, and
(3) the hazard context that establishes the traityatX addressing earthquake risks (May &
Birkland, 1994). Consequently three distinct clistegamely, leading comprehensive cities,
leading focused cities, and lagging cities wereehy labeledLeading citiesvere relatively
wealthy, rapidly growing jurisdictions that adoptgeater number of measures to deal with
earthquake hazards than thgging citiesand expended greater effort implementing themm tha
lagging cities. They concluded that within evergios, be it the high risk regions such as
California or the moderate and low risk regionshsas Pacific Northwest and central United
States, there are noteworthy differences amondgitiesan levels of earthquake risk reduction
that are not simply a function of variation in éguake vulnerability. Hence, city activity in

earthquake hazard management will be another Vartaimsidered for the present study.

2.5. Seismic Policy Stakeholders and Perceived Clzanteristics

Although there is a growing recognition that stakder participation is important to the
hazards planning process (Godschalk, Beatley, B&tmver, Kaiser, 1999; Brody, 2003,
Brody, Godschalk, & Burby, 2003), research on hdzaljustments adoption has failed to
understand the ways in which thestekeholdeinteractionsinfluence a household’s decision-
making process. Indeed, uncertainty about wheif)(environmental extremes will occur can

cause deep division among stakeholders over threptadality of a wide variety of risks. Hence,
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environmental hazard managers must frequently miéterwhat levels of perceived risk are
acceptable to their communities and find ways ke @ollective actions against the unacceptable
risks (Kasperson, Renn, Slovic, Brown, Emel, Gokksperson, & Ratick, 1988; Slovic, 2000).
In addition to collective actions that affect theiee community, environmental hazard
managers also encourage households to take indhvadtions to protect themselves. An
advantage of individual actions, such as boltingewheaters to the foundation or storing a
three-day supply of food and water, is that eaalshbold can decide for itself what is a suitable
level of protection from environmental extremesnitilieless, each household’'s decisions are
made in a social context, so it is important toamsthnd the ways in which other stakeholders in
their communities influence households. Many redeas argue that increasing collaboration
amongst the stakeholders will enable better unaledstg of information, help generate new
ideas for dealing with problems, and produce aesehswnership and support for policy

recommendations in the long run (Brody et al., 2003

Stakeholders Identified

Multiple stakeholders - including households, bassaes, governmental influentials,
economic influentials, social influentials, and &k professionals - influence the adoption of
seismic hazard adjustments (Lindell et al., 198@J.this research, seven types of stakeholders
can be identified as falling into three broad gsihouseholds (self and family), social
influentials, and governmental influentials (tlsseixplained below in more detail). Households
are important because they affect the vulnerahilityg substantial amount of financial assets (in
aggregate) by living in hazard prone areas eithi@omscious choice or otherwise, and by
whether they elect to adopt pre-impact hazard adgists. Social influentials include peers such

as friends, employers, and the news media. Friarelsources of information and social
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comparison (Turner, 1991), whereas employers affiecseismic safety of household members
through hazard adjustments adopted to protect graptoin the workplace where much of their
time is spent. The news media can put environméiatzdrds on the public agenda and educate
those who do not have direct experiences with thsagPrater & Lindell, 2000). Dash and
Morrow’s (2001) research on hurricanes in the Eiieys found that there is a tendency for
people to seek information primarily from radio aebkvision to assess their personal risk,
rather than automatically follow the advisories put by public officials. Unfortunately, these
information sources sometimes perpetuate disastérsnand thus impede the adoption of hazard
adjustments (Whitney, Lindell & Nguyen, 2004). Govaent influentials include policymakers
and administrators in federal, state, and locakgowent who have extensive resources of
knowledge and capital (although more so at therfddiean at the state and local levels). In
addition, government influentials have some legaponsibility for protecting public health and

safety, property, and the environment within thgiisdictions.

Stakeholder Interrelationships

The interrelationships among the seven types &ebtaders can be understood in terms
of the “onion model” (see Fig.4) adapted from Gddgk, Parham, Porter, Potapchuk and
Schukraft’'s (1994) model, highlighting the nestedels of stakeholder interactions that are key
to planning and development of consensus buildRigk area residents and their families
(households) are located in the primary ring; p€eiends and employers) are in the secondary
ring; news media is in the tertiary ring, and goweental influentials (federal, state, and local
government) are in the outermost ring.

The interactions among stakeholders are defindtidopower they wield over each

other’s decisions to take protective actions. Fnegrod Raven (1959; Raven, 1965) posited
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power relationships can be defined in terms obsiges of power namely reward, coercive,
legitimate, referent, expert, and information povieward and coercive power are the principal
bases of regulatory approaches, but Raven (1998} tlbese require continuing surveillance in
order to assure rewards are provided only for canpé and punishment is certain to follow
noncompliance. Unfortunately, research has revesibdd mandates are hampered by a lack of
formal reporting or review by state officials, dirdited or no penalties for failing to enforce

their provisions (Burby, French, & Nelson, 1998;¢¢@ & French, 2002). Consequently, there
is a need to better understand the ways in whicisétwolds can be influenced by bases of power

other than reward and coercion.

Households
1. Self and Family

<+—>

2. Emplover 3. Frien

ion

4. Newsmedia

Governmental Influentials
5. Federal % > 6. Statd® > 7. Loc:

Fig. 4 Stakeholder interactions related to adoption afhé adjustments.
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Specifically, French and Raven’s conception of exfie., understanding of cause and
effect relationships in the environment) and infation (i.e., knowledge about states of the
environment) power suggests assessing perceptiatbar stakeholders’ seismic hazard
knowledge. However, research on this topic showstmeople are unrealistically optimistic
about their hazard vulnerability (Svensen, 1981&in&tein (1980) made this clearer by pointing
out people believe they are better than their ‘aget peers. However, this does not mean they
think they are better than all other stakeholdedeed, Lindell and Perry (1992) reported that
respondents rated their own hazard knowledge d®htgan that of peers and family, but lower
than authorities such as local, state and federsrgpment.

Moreover, French and Raven’s conception of refgpemter suggests addressing the
trustworthiness of different stakeholders. Thigisforced by Kasperson, Renn, Slovic, Brown,
Emel, Goble, Kasperson & Ratick’s (1988; see alasgérson, Kasperson, Pidgeon & Slovic,
2003) social amplification/attenuation of risk frework, which seeks to explain why “risk
events with minor physical consequences oftentelicong public concern and produce
extraordinarily severe social impacts” (Kaspersdral., 1988, p. 177). A wide range of studies
have attributed the failure of risk control effottslack of trust, transparency, and openness
(Frewer, 2003) and have sought to add generaln@gents of a democratic society such as
social trust (Cvetkovich & Lofstedt, 1999) to thagification process. Further, increased trust
between stakeholders and generates an increadeabpity of changing the attitudes of others

(Maass & Clark, 1983).
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In highlighting the importance of public trust lévé&ofstedt (2004, p.337) states,

First, past research indicates that it is mucheedsei destroy trust than to build

it.... Second, research that Paul Slovic, myself, @hdrs have done over recent

years shows that public trust is one of the mogtittant explanatory variables

of the publics’ perceptions of risk (Lofstedt 199%hat is, if the public trusts

regulators they will perceive risks to be less thalmen they do not trust

regulators, In fact, there is a correlation betwiesnpublic-perceived risk and a

high level and public trust and vice-versa. In suwam, the public becomes

increasingly distrustful, the public is increasingkk averse.

Although trustworthiness is clearly an importatagkeholder attribute, it is difficult to
make specific predictions about differences in atmiders’ perceived trustworthiness because
the most relevant research—trust in institutionss-agamined only a few of the stakeholders
that are relevant to household hazard adjustmeoyitexh. Thus, for seismic hazard mitigation
actions at the household level, perceptions otwrorghiness of multiple societal stakeholders
becomes a key variable. Specifically, increasingttin these stakeholders will help to attenuate
perceptions of risk, improve transparency and opssinand in turn increase hazard adjustment
adoption.

Finally, French and Raven (1959) defined legitin@dever in terms of the rights and
responsibilities associated with each role in asdoetwork, which raises questions about what
households consider to be the responsibility affiestakeholders have for protecting them from
seismic hazard. This is reinforced by researchtakesolders’ perceived protection
responsibility from seismic hazard, which datesfréackson’s (1977, 1981) research that
attributed low rates of seismic adjustment adoptiorespondents’ beliefs that the federal
government (54%) was the stakeholder most resplerfsibcoping with earthquakes. Much
later, Garcia (1989) found respondents had conbelieve earthquake preparedness was an

individual's responsibility. Her conclusion thahigher level of seismic adjustment adoption in

her sample was due to this perception of persasplonsibility is supported by Mulilis and
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Duval's (1997) research showing preparation fonadoes reveals the moderating effects of felt

responsibility.

Effects of Stakeholder Characteristics

Stakeholder characteristics could affect hazardsaijent adoption in one of two ways,
indirect or direct. An indirect effect occurs ibkeholder characteristics influence a person’s
acceptance of information about a hazard and hadjudtments and this information, in turn,
changes their behavioral intentions and actualaeha=ishbein and Ajzen (1975) describe this
mechanism as the effect on thttitude toward the acPetty and Cacioppo (1986) as temntral
route to persuasigrand Chaiken (1987) aystematic processingA direct effect occurs if
stakeholder characteristics influence a persorfigbieral intentions and actual behavior without
affecting their acceptance of information aboutliaeard and hazard adjustment. Fishbein and
Ajzen (1975) describe this mechanism as the effet¢hesubjective normPetty and Cacioppo
(1986) as theeripheral route to persuasipand Chaiken (1987) &uristic processing

Lindell and Whitney (2000) found support for aninedt effect of stakeholder
characteristics in their study of risk perceptigmex,ceptions of stakeholder knowledge and
protection responsibility, and adoption of seishzard adjustments among students from a
state university campus in Southern California.iffieding that two perceived stakeholder
characteristics (hazard knowledge and protectispamesibility) were significantly correlated
with hazard adjustment intentions and actual anfjest adoption, but risk perception was not,
supported an indirect effect. Moreover, consisteittt the findings of Lindell and Perry (1992),
these data showed mean ratings of hazard knowledgehighest for government agencies,
next highest for self/family, and lowest for pedrst mean ratings of protection responsibility

were highest for self/family, next highest for gowaent, and lowest for peers. Although Lindell
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and Whitney’s (2000) study provided useful insights perceptions of stakeholder
characteristics, it was limited by a small samgl&é@8 students from a high seismic risk area, so
there is a need to determine if these findings igdize to more demographically diverse
samples of respondents from communities having biggthn and moderate levels of seismic risk.
In addition to perceptions of hazard knowledge,(ability to provide others with hazard
information) and protection responsibility addresbg Lindell and Whitney (2000), the present
study examines the role of trustworthiness (wdlingnessto provide others with accurate

hazard information, McGuire, 1985) as an imporstakeholder characteristic.

2.6. Longitudinal Panel Study Design

In the social sciences, cross-sectional obsemnatioe the form of data most commonly
used for assessing the determinants of behaviari€Bal994; Blossfeld & Rohwer, 1995).
Primarily due to data constraints, scholars andtji@ners rarely examine whether perceptions
of seismic hazards are correlated with adoptioseedmic adjustments over time. However,
perceptions can change over time depending upoouwgafactors, especially the knowledge base
and experiences of the community. Cross-secticaial cannot support conclusive causal
inferences (James, Mulaik, & Brett, 1982). Thibésause persuasive messages received by the
respondents can yield a number of different tygeeraporal effects due to decay in induced
change, delayed action effects, and resistanadopersuasion. Longitudinal designs are
required to overcome the inherent limitations @viwus cross-sectional designs and trace the
flow of information over time and assess its efe€&anel designs are also useful in detecting
pseudo-opinions (Lindell and Perry, 199B3%eudo-opinioris the term coined by Bishop,
Hamilton and McConahay (1980) to explain the answiesit people offer when called upon to

answer questions about issues on which they hagbim@on prior to being asked the question.
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The number of persons who answer with pseudo-opénilepends on the salience of the issue at
hand. Fewer the people who have thought aboutsae,i®r fewer the issues thought about by a
person, more the pseudo-opinions offered. Con@&g0) calls a similar phenomenoan-
attitudes defined as lack d stable affective disposition in answering surgegstions, and
pseudo-opinions as apparent expressions of opthairdo not reflect any relevant opinion. This
is an important issue to be considered in seisewed adjustment processes because our
research aims to better understand the will of Bbalsls’ to take these protective actions and
pseudo-attitudes cannot motivate action (Graefd320A better understanding of households’
hazard adjustment adoption process will also helpuide community actions, especially

political legislation.

2.7. Research Hypotheses
Previous research on social influence and risk conication suggests Lindell and
Whitney’s (2000) findings of significant correlati® between stakeholder hazard knowledge and
protection responsibility will be replicated inader, more diverse sample of respondents. In
addition, these correlations are expected to exteisthkeholder trustworthiness. Specifically,
this leads to the following three closely relatggdtheses.
Hla: Respondentgerceptions of all stakeholders’ hazard knowledidkbe positively
correlated with perceptions of those stakeholdesstworthiness.
Hlb  Respondentgerceptions of all stakeholders’ hazard knowleddebe positively
correlated with perceptions of those stakeholdatatection responsibility.
Hlc: Respondentgerceptions of all stakeholders’ trustworthiness lvé positively

correlated with perceptions of those stakeholdaratection responsibility.
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In addition, Lindell and Whitney’s (2000) findingsgarding profiles (of mean ratings
across stakeholders) for hazard knowledge andgiimteresponsibility are expected to be
replicated and extended to trustworthiness. Spedlfi, this leads to the following four closely
related hypotheses.

H2a: Mean ratings of hazard knowledge will be highestgmvernment agencies, next highest
for self/family, and lowest for peers.

H2b: Mean ratings of trustworthiness will be highestdetf/family, next highest for the
government, and lowest for peers.

H2c: Mean ratings of protection responsibility will bighest for self/family, next highest for
government, and lowest for peers.

H2d: Mean ratings of protection responsibility will enser than ratings of hazard knowledge
for all stakeholders except self/family, which wikhve higher ratings for protection
responsibility than for hazard knowledge.

Previous research on social context, receiver ctexiatics and information sources
suggests the following hypothesis.

H3a: Respondents’ perceptions’ of self/ffamily hazardwiledge will be significantly
correlated with their demographic characteristagge( gender, ethnicity, marital status,
number of children, education, income, communityte, and home ownership) and
their adoption of seismic hazard adjustments.

H3b: Respondents’ perceptions’ of federal, state aodllgovernment and media
trustworthiness will be significantly correlatedtiwvtheir demographic characteristics

and with their adoption of seismic hazard adjustisien
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H3c: Respondents’ perceptions’ of self/family proteatiesponsibility will be significantly
correlated with their demographic characteristiod with their adoption of seismic
hazard adjustments.

Previous research on locational differences instisaexperience related to location and
hazard salience suggests the following hypothesis.

H4:  Perceptions of stakeholder characteristics wilsigaificantly higher for respondents in
a high seismic risk area than in a moderate seigak@rea.

H5: Respondents in a high seismic risk area will hgreater level of hazard intrusiveness,
hazard experience, and risk perception than regmiad a moderate seismic risk area.
Previous research on gender differences in riskgmion suggests the following

hypothesis.

H6:  Females will have significantly higher percepti@hseismic risk and stakeholder
characteristics.

Lindell and Whitney’s (2000) findings on seismiskiperception, together with those of

Mileti and Darlington (1997) suggest the followihgpothesis.

H7: Respondents’ perceptions of stakeholder charatitsrwill be positively correlated
with their hazard intrusiveness and earthquakeréxpee and their adoption of seismic
hazard adjustments.

H8:  Respondents’ risk perceptions will be positivelyretated with their perceptions’ of
stakeholder characteristics, but not with theirpamm of seismic hazard adjustments.
Previous research on the effects of individualdfedistems, fatalism, control and choice

on protective action behavior suggests the follgwigpotheses.
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H9a: Respondents’ perceptions of fatalism (luck or cled@od’s will) will be significantly
correlated with their risk perceptions and withitlagoption of seismic hazard
adjustments.

H9b: Respondents’ perceptions of perceived persomdfagqwhose actions govern their
personal safety in an earthquake) would be pos$ite@rrelated with their adoption of
seismic hazard adjustments.

H9c: Respondents’ perceptions of resource adequacygiingmtation barriers such as lack of
required information and skills, or other resoursesh as tools and equipment, and
financial assets) will be negatively correlatedhtieir adoption of seismic hazard
adjustments.

Previous research on location and city activitganthquake hazard management (May

& Birkland, 1994) as important correlates to praitexaction behavior suggests the following

hypotheses.

H10a: Households in leader communities in both regioiishave greater levels of hazard
intrusiveness, perceptions of seismic hazardshaadrd adjustment adoptions than
those in laggard communities.

H10b: Ratings of stakeholder knowledge, trustworthineggsrasponsibility for protection will
be significantly higher for respondents in leadanmunities than for those in laggard

communities in both regions.
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CHAPTER Il

RESEARCH METHODS

3.1 Respondents

The panel data reported here are taken from a tawe\survey conducted in 1997
(whose results were partly reported by Lindell 8ndter, 2000 & 2002) and 1999. In this
survey, Southern California and Western Washingtere identified as high and moderate
seismic hazard areas, respectively. Three citi€ourthern California (Inglewood, Norwalk and
Santa Clarita) and three others in Western Wastim@remerton, Edmonds and Renton) were
selected because tR®unty and City Data BoalJ.S. Department of Commerce, 1994) showed
they are diverse in household ethnicity, educatowl income. Moreover, Inglewood and
Renton were categorized as leaders in communitgrdajustment, whereas Norwalk and
Bremerton were categorized as laggards (May & Bitdll 1994). Santa Clarita and Edmonds
were not classified by May and Birkland (1994), Banta Clarita was picked because it was
stricken by the 1994 Northridge earthquake. Edmovais selected because it had education and
income levels that approximated those of Santat@lar

The mail-out questionnaire administration proceduas consistent with Dillman’s
(1978, 1983)otal Design Methadn 1997, the first wave of questionnaires werdedao 300
randomly selected addresses in each city. Thosedidhaot respond within 10 days were sent a
second questionnaire and this process was repmtedjh four mailings. A total of 561 in the
sample of 1800 responded, but four householdstmetliduplicate questionnaires that differed
from each other, so all four pairs were deleteds Téft 553 questionnaires—332 from Western
Washington and 221 from Southern California. Altofal74 households no longer at their

original addresses, undeliverable, or who retuinedmplete questionnaires, were deleted. This
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yielded an adjusted response rate of 34% (Caléort®% in Inglewood, 23% in Norwalk, 31%
in Santa Clarita; Washington: 37% in Renton, 38%Bri@merton, 36% in Edmonds). In 1999,
the respondents from 1997 were sent the second efaueestionnaires. A total of 235 in the
sample responded but two were duplicates and @oeniplete, so these were deleted. This left
232 questionnaires—141 from Western Washington9dnidom Southern California yielding a
response rate of 41.95% for the panel (Califordi&s in Inglewood, 40% in Norwalk, 47% in
Santa Clarita; Washington: 44% in Renton, 37% ianBerton, 45% in Edmonds). The adjusted
percentage of female respondents in 1997 (panaebneents) was 39% = 88 and in 1999 (panel
respondents) was 36% = 82 (after adjusting for imisgalues).

The response rates are lower than desired, bwithén the 31-52% range obtained by
Mileti and Fitzpatrick (1993). The low responseeratight raise questions about sample
representativeness and indeed, comparison of spemdents from each city to the 199dunty
and City Data Boolshowed the sample slightly over-represented mht@agowners, and older
residents, and had higher levels of education theqpopulations from which they were drawn
(see Lindell & Prater, 2000, for further detaildpwever, over-representation of some
demographic categories will produce bias in psyatichl variables such as perceived
stakeholder characteristics only to the degredatiter are correlated with demographic
variables, but such correlations are generally(lowdell & Perry, 2000). Moreover, reports by
Curtin, Presser and Singer (2000), Keeter, Milgmgves and Presser (2000), and Lindell and
Perry (2000) indicate low response rates do notapo bias central tendency estimates such as
means and proportions. Lindell and Perry (2000)iedghat low response rates would affect
correlations only if the item variances were selyerestricted by severe over representation of
respondents at one end of the response distribuitida study will analyze residents’ self

reported adoption of 16 hazard adjustments colligfctem this longitudinal panel data pool (N =
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232) to assess the stability and predictive validftvariables associated with seismic hazard
adjustment adoption.

There were few significant demographic differenicethe characteristics of the two
geographic groups of respondents. As indicat&thbie |, there were significant differences in
ethnicity, with Californians more likely than Wasfgtonians to be Black or Hispanic and less
likely to be White. Tables Il and Il show the degnaphic characteristics of the study sites for
the whole sample in 1997 (N=553) and the panelordgnts in 1999 (N=232) respectively.
Finally, Table IV summarizes the comparisons betwbe demographic characteristics of the

study sites for respondents in the two periods.

Table |. Differences Between States in Demographic Chariatites in 1999
Panel (N=232) Data Set

Southern Western Significance
California Washington %

Demographic Characteristics %2

1. Sex (female) 34.48% 37.41% 0.09
2. Hispanic ethnicity 12.09% 1.42% 9.97*
3. Asian ethnicity 5.49% 7.80% 0.17
4. Black ethnicity 8.79% 1.42% 5.61**
5. White ethnicity 58.24% 83.69% 17.19**
6. Other ethnicity 10.99% 4.26% 2.9
7. Married 75.82% 72.34% 0.19
8. Widowed 4.40% 7.09% 0.31
9. With children 37.36% 37.59% 0

10. Ownership (renter) 5.56% 7.97% 0.19
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Table Il. Demographic Characteristics of the Study SitestferWhole Sample of Respondents in 1997 (N=553)

Variables % Washington 1997 % California 1997

Renton  Bremerton Edmonds Average Inglewood Norwalk S@fddta Average
1. Average age 52 50 51 51 49 50 47 49
2. Avg. community tenure 13 13 13 13 15 16 10 14
Gender
3. Female 46.2 36.7 35.5 39.5 45.5 50.7 39.1 45.1
4. Male 53.8 63.3 64.5 60.5 54.5 49.3 60.9 54.9
Ethnicity
5. Hispanic 0.0 1.9 1.9 1.3 22.2 35.3 6.7 21.4
6. Asian 10.4 2.8 1.9 5.0 0.0 11.8 4.5 5.4
7. Black 0.9 0.0 0.9 0.6 50.0 15 0.0 17.2
8. White 81.1 88.9 915 87.2 13.0 42.6 83.1 46.2
9. Other 7.5 6.5 3.8 5.9 14.8 8.8 5.6 9.7
Marital Status & Children
10. Married 73.5 61.5 71.7 68.9 453 77.6 88.9 70.6
11. Widowed 6.7 7.3 2.8 5.6 7.5 9.0 1.1 9.2
12. With children 27.8 37.3 31.3 321 40.9 48.3 46.8 45.3
Education
13. Less than high school 0.9 1.8 0.0 0.9 9.1 13.2 0.0 7.4
14. High school 17.8 26.6 12.0 18.8 16.4 16.2 8.9 13.8
15. Some college/vocational 36.4 42.2 35.2 37.9 30.9 41.2 34.4 35.5
16. Bachelors 32.7 16.5 315 26.9 23.6 235 37.8 28.3
17. Graduate school 12.1 12.8 21.3 154 20.0 5.9 18.9 14.9
Income
18. < $15,000 4.4 8.9 2.3 5.2 15.4 8.8 2.4 8.9
19. $15,000-24,999 11.0 14.9 3.4 9.8 15.4 14.0 4.8 11.4
20. $25000-34999 14.3 26.7 13.6 18.2 25.0 19.3 7.2 17.2
21. $35,000-49,999 13.2 23.8 25.0 20.7 135 29.8 9.6 17.6
22. >than 50,000 57.1 25.7 55.7 46.2 30.8 28.1 75.9 44.9
Home ownership
23. Renters 7.5 18.3 12.1 12.6 33.9 6.0 3.3 14.4
24. Owners 92.5 81.7 87.9 87.4 66.1 94.0 96.7 85.6
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Variables % Washington 1999 % California 1999

Renton Bremerton Edmonds Average Inglewood Norwalk S@fddta Average
1. Average age 56 53 55 55 53 56 52 54
2. Avg. community tenure 17 15 15 16 16 21 13 17
Gender
3. Female 34.7 37.2 40.4 374 41.2 38.5 29.5 36.4
4. Male 65.3 62.8 59.6 62.6 58.8 61.5 70.5 63.6
Ethnicity
5. Hispanic 2.0 0.0 2.0 1.3 22.2 17.9 4.4 14.8
6. Asian 10.2 4.7 8.2 7.7 0.0 7.1 6.7 4.6
7. Black 2.0 0.0 2.0 1.3 44.4 0.0 0.0 14.8
8. White 81.6 88.4 81.6 83.9 11.1 60.7 75.6 49.1
9. Other 2.0 7.0 4.1 4.4 22.2 3.6 11.1 12.3
Marital Status & Children
10. Married 79.6 65.1 71.4 72.0 50.0 75.0 86.7 70.6
11. Widowed 6.1 11.6 4.1 7.3 0.0 10.7 2.2 4.3
12. With children 36.7 41.9 34.7 37.8 38.9 28.6 42.2 36.6
Education
13. Less than high school 0.0 0.0 2.1 0.7 111.0 111 0.0 4 7.
14. High school 16.3 23.8 10.6 16.9 16.7 18.5 4.7 13.3.
15. Some college/vocational 38.8 50.0 42.6 43.8 27.8 37.0 419 35.6
16. Bachelors 36.7 214 255 27.9 33.3 22.2 34.9 30.1
17. Graduate school 8.2 4.8 19.1 10.7 11.1 11.1 18.6 13.6
Income
18. < $15,000 4.4 7.7 7.3 6.5 5.6 4.2 0.0 3.3
19. $15,000-24,999 4.4 154 9.8 9.9 22.2 12.5 9.5 14.7
20. $25000-34999 4.4 15.4 9.8 9.9 11.1 16.7 4.8 10.9
21. $35,000-49,999 28.9 25.6 19.5 24.7 33.3 45.8 2.4 27.2
22. >than 50,000 57.8 35.9 53.7 49.1 27.8 20.8 83.3 44.0
Home ownership
23. Renters 4.1 14.6 8.2 9.0 11.1 3.7 4.4 6.4
24. Owners 95.9 85.4 91.8 91.0 88.9 96.3 95.6 93.6
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Table IV. Comparison Between Demographic Characteristid®espondents in
1997 (N=553) and in 1999 (N=232)

Average in 1997 Average in 1999
Variables Washington California Washington California
1. Average age 51 49 55 54
2. Avg. community tenure 13 14 16 17
Gender
3. Female 39.5 45.1 374 36.4
4. Male 60.5 54.9 62.6 63.6
Ethnicity
5. Hispanic 1.3 21.4 1.3 14.8
6. Asian 5.0 5.4 7.7 4.6
7. Black 0.6 17.2 1.3 14.8
8. White 87.2 46.2 83.9 49.1
9. Other 5.9 9.7 4.4 12.3
Marital Status & Children
10. Married 68.9 70.6 72.0 70.6
11. Widowed 5.6 9.2 7.3 4.3
12. With children 321 45.3 37.8 36.6
Education
13. Less than high school 0.9 7.4 0.7 7.4
14. High school 18.8 13.8 16.9 13.3
15. Some college/vocational 37.9 35.5 43.8 35.6
16. Bachelors 26.9 28.3 27.9 30.1
17. Graduate school 154 14.9 10.7 13.6
Income
18. < $15,000 5.2 8.9 6.5 3.3
19. $15,000-24,999 9.8 114 9.9 14.7
20. $25000-34999 18.2 17.2 9.9 10.9
21. $35,000-49,999 20.7 17.6 24.7 27.2
22. >than 50,000 46.2 44.9 49.1 44.0
Home ownership
23. Renters 12.6 14.4 9.0 6.4
24. Owners 87.4 85.6 91.0 93.6

The tables indicate that the panel respondent898 Wvere not significantly different
from the whole sample of respondents in 1997. Hawneas previously reported by Lindell and
Prater (2000) for the whole sample, families witiidren were over represented among the
panel respondents. Additionally, the Californiarer@not significantly different from the
Washingtonians in sex and marital status. Neitlemevthere significant differences in age or

education. However, both groups of respondents-@mesented males and older residents and
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had higher levels of education than the populatfoore which they were drawn. Specifically,
93% of the southern Californian respondents hadebat a high school education, and 44% had a
bachelor’'s degree or higher. Similarly, 99% of western Washington respondents had at least
a high school education and 38% had a bachelogredeor higher. The two groups also had
non-significant differences in income, home owngrsand community tenure. However,
homeowners were over-represented amongst respardddalifornia (93.6%) and Washington

(91%).

3.2. Instrument
The survey was composed of multiple measures asegdrationalize a household’s
adoption of seismic hazard adjustments. These @lassified into four broad categories as listed

and elaborated below.

Risk Assessment
The three variablegrouped in this category were risk perception, tér#rusiveness and
hazard experience.

Risk perceptionvas measured in two wayRersonal riskwas measured as a
respondent’s judgment that an earthquake occuimitige next 10 years will cause, a) major
damage to property in her/his city, b) major damageis/her home, c) injury to self or
immediate family, d) disruption to his/her job tipaévents them from working, and e) disruption
to shopping and other daily activities. These fteens were measured on 5-category Likert scale
with anchors “Not at all likely” (= 1) and “Almost certainty” (= 5)Relative structural riskvas
measured as structural vulnerability of the respoitsl a) home and b) workplace, as compared

to other buildings in his/her vicinity. These twems were measured on 5-category Likert scale
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with anchors “Much less than average” (= 1) and tiMmore than average” (= 5). Item
responses for the seven questions were averagdtiarsgven-item scale had an acceptable
reliability (1997 sampleCronbach’sa = 0.84; 1999 sample&€ronbach’sa = 0.84).

Hazard intrusivenessems asked how often the respondent thought atelkéd to
others about, or received information about earkgs and ways to prepare for them. These
three items were rated on a 1-5 rating scale wresgmnse categories were daily (=5), weekly,
monthly, yearly, and never (=1). ltem responsesweeraged to compute an index with an
acceptable reliability (1997 sampléronbach’sa = 0.85; 1999 sampléCronbach’sa = 0.80).

Hazard experiencwas the respondentskperience with earthquakes atbressed a)
whether the respondent’s immediate family’s propked been damaged in an earthquake, b)
whether the respondent or an immediate family mermbd been injured in an earthquake, c)
whether the property of a friend, relative, neighbocoworker known personally had been
damaged in an earthquake and d) whether a friefatjve, neighbor, or coworker the
respondent knew personally had been injured ireathguake. Respondents’ No (= 0) or Yes
(=1) responses were summed to compute an indeingfed. The four-item scale had an

acceptable reliability (1997 sampléronbach’sa = 0.71, 1999 sampleCronbach’sa = 0.68).

Other Variables

The four variables grouped in this category wetalitem, perceived personal control,
perceived resource adequacy and city activity ralthmanagementatalismwas the
respondent’s perception of two measures narhgdk, or chanceandGod’s will as determinants
of their personal safety in an earthquake. Thealsdes were measured on 5-category Likert

scales with anchors “Not at all” (= 1) and “Veryegt extent” (= 5), and responses to these two
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items were treated separately as they did not Aaacceptable reliability (1997 sample:
Cronbach’sa = 0.48; 1999 sampléCronbach’sa = 0.39).

Perceivedbersonalcontrol was the respondents’ perceptions of the extentiohatheir
personal safety in an earthquake was determindldebgctions of, a) themselves/family, b)
friends, relatives, neighbors and coworkers, cilloewsmedia, d) local government and e)
federal and state agencies. The variables wereurgghen 5-category Likert scales with anchors
“Not at all” (= 1) and “Very great extent” (= 5)N6te on coding: If a respondent answered
“yourself and your immediate family” as responsitde very great extent (=5), it was coded as
is. However, if a respondent coded other stakehsligh, say local government (= 5), it meant
they had little control. In such cases, the vadatshs reverse scored by subtracting from 6 to
give a value of 1. Finally, respondents’ answerhése five items were summed to compute an
index ranging 5-25. This 5-item scale had an aeat#etreliability (1997 sampl€ronbach’sa
= 0.65; 1999 sample&Cronbach’sa = 0.69).

Perceivedesource adequaayas measured by asking the respondents how cénamn
were that they had, a) all the information, b) somhd equipment, and c) financial assets (money,
credit, insurance) needed to protect themselvegastghe earthquake. The variables were
measured on 5-category Likert scales with anchidat at all” (= 1) and “Very great extent” (=
5). Responses to these three items were summexnjoute an index ranging from 5-15 and had
an acceptable reliability (1997 sampl¥onbach’sa = 0.76; 1999 sample€ronbach’sa =
0.76).

City typology of leader or laggard was imputed aslerespondent; according to the
emergency management support provided by his atityerThis depended on the respondent’s

city’s activity in hazard managemanitiatives. One dummy coded variable for the teader
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cities (Inglewood and Renton) and another dummyedodariable for the two laggard cities

(Norwalk and Bremerton) were created.

Demographic Characteristics

Nine demographic characteristiagere consideredAge vas a continuous variable
indicating the respondent’s self-reported age Bry€ommunity tenure & a continuous
variable representing the length of time (in ye#na} the respondent had lived in the home they
were in.Genderwas measured as 0 for males and 1 for female®/&haicitywas measured by
dummy coded variables indicating membership inaftbe ethnic categoriesHispanic, Asian,
Black White andOther(American Indian, mixed ethnicity, and other etlityic For example,
Hispanic was measured 1 if household was of Hispanic ethnicity anéiribt. Married was
measured as 1 if the respondent was married ang§pondent was single or widowed.
Widowed wasneasured as 1 if respondent was widowed and 8jfradent was single or
married. With children wasneasured as a 1 if the respondent had childremvidEoyears of
age living in the household and 0 otherwducationmeasured the education level reported
by the respondent from a set of 4 categories etuncktvel with response codes ranging from 1-
4 for education less than high school (=1), highost (= 2), some college/ vocational school (=
3), college graduate (= 4), graduate school (#fgpmemeasured the household income
reported by the respondent from a set of 5 categavith codes ranging from 1-5 for income
less than $15000 (= 1) , between $15,000-24,99),(between $25,000-34,999 (= 3), between
$35,000-49,999 (= 4), and more than 50,000 (#H5meownership wasoded as 0 indicating

homeowner and 1 representing renter.
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Stakeholder Characteristics

The portion of the survey questionnaire not analyzeviously by Lindell and Prater
(2000, 2002) included measures of the seven stédatiypes on threstakeholder
characteristics Respondents rated the federal government, tted& government, their local
government, the news media, their employer, thegrg, and themselves and their families on
hazard knowledge, trustworthiness, and protecegpaonsibility.(Respondents were asked to
rate only their families, not themselves and tFanilies, on trustworthiness). The variables
were measured on 5-category Likert scales with @ischiNot at all” (= 1) and “Very great

extent” (= 5).

Adoption of Hazard Adjustments

Adoption of hazard adjustments was measured by@ske respondent whether he or
she had adopted each of 16 different hazard mitig@nd emergency preparedness measures.
These items, drawn from previous research on hadjtstments (Lindell, 1994; Mileti &
Darlington, 1997; Mulilis et al., 1990; Russellagt, 1995; Turner et al., 1986), fell into one of
three categories. Emergency preparedness actiars ayestocked at least 4 gallons of water, b)
had a 4 day supply of dehydrated or canned fooklad)a working transistor radio with spare
batteries, d) had a complete first aid kit, €) hdite extinguisher, and f) wrenches to operate
utility shutoff valves and switches. Hazard mitigatactions were g) strapping water heaters,
tall furniture, and heavy objects to building wal$ installed latches to keep cabinets secured, i)
purchased earthquake insurance. Planning activities, j) developed a household earthquake
emergency plan, k) learned where and how to turntity lines, I) learned the location of
nearby medical emergency centers, m) contacteRekeCross or government agencies for

information about earthquake hazard, n) attendestings to learn about earthquake hazard, o)
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joined a community organization dealing with eaudke emergency preparedness, and p)
written a letter to a newspaper or a governmeritaia supporting action about earthquake
hazard. Respondents’ No (= 0) or Yes (=1) answveetisdse items were summed to compute an
index ranging 0-16. As reported by Lindell and Brg§2000, 2002), the 16 hazard adjustment
items formed a scale with acceptable reliabilit99qZ sampleCronbach’sa = 0.73; 1999

sampleCronbach’sa = 0.65).

3.3. Analyses

Analyses were conducted on the panel of respoadenTime 1 (1997) and then
repeated for Time 2 (1999) and compared. Meangsitivere computed for respondents’
perceptions of stakeholder characteristics. To balme whether the responses across all the
stakeholders were in agreement, followed a unifdistribution, or were polarized, interrater
agreement on individual items was also assessedibeenean ratings near the midpoint of a
rating scale can be quite ambiguous (Lindell & Bitai999, 2000). For example a mean rating
of M = 3.0 can result if the responses are identiaal, @ll respondents give a rating of 3),
uniformly distributed (i.e., an equal number offp@sses in each of the five categories), or
bipolar (i.e., half of the responses are 1 ande¢h&inder are 5). These three patterns have
radically different implications about people’sieé. Consequently, interrater agreement was
assessed usingyg, which is +1.0 (its upper limit) when all the reslents give exactly the
same rating, 0 when ratings are uniformly distéoubver the categories, and -1.0 when the
ratings are polarized (in rare circumstanceg, ¥*-1.0, see Lindell, Brandt and Whitney, 1999).
Tests were performed to check for pseudo-opirtioaisis, items having*v{;gvalues that were

non-significantly different from zero (i.e. are magnificantly different from chance responding).
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Locational differences were assessed in two wayst, Hifferences due to overall
seismic vulnerability were measured by contrastivegtwo states, California and Washington.
Hazard knowledge, trustworthiness, protection rasjtdlity, hazard intrusiveness, seismic
experience, risk perception, gender and hazardgtudant adoption scores were initially
intercorrelated separately for respondents fronif@ala (N=91) and Washington (N=141) in
1997 and 1999. Following the graphical test progdseGnanadesikan (1977) and used by
Lindell and Perry’s (1990) study of perceptionsaiological hazards from the Trojan nuclear
power plant in the interval from five months beftweone month after the Chernobyl accident,
the equivalence of the patterns of intercorrelaiamong various stakeholder characteristics in
these two states was assessed by taking the abtaahes of each correlation for respondents of
California and plotting it against the correspomdialue of that correlation for respondents in
Washington. For example, one data point is defmeplotting the value of the correlation
between federal government hazard knowledge atel gtaernment hazard knowledge for the
Southern California sample on the x-axis and threesponding value of the correlation between
these same two variables for the Washington saopieaxis. Thus, the total number of data
points is equal to the distinct correlation coeédfits in the correlation matrix, k (k-1)/2 = 21
(20)/2 =210. Additionally, t-tests were used to pame item means for respondents from
California (higher seismic risk) and Washington ¢imen seismic risk).

Second, differences in emergency management swypoetmeasured by establishing
one dummy coded variable for the two leader cfitieglewood and Renton) and another
dummy-coded variable for the two laggard citiesriMak and Bremerton). All these tests were

conducted for Time 1 and Time 2 and comparisonsemad
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For assessing the stability of perceptions ovetwletime periods, the procedures for
testing differences between states was used, gpadlgif the patterns of intercorrelations among
all the variables at Time 1 were cross-plotted mgjahe intercorrelations among the same
variables at Time 2. This was done by taking thaiakd value of each correlation for
respondents’ in Timel and plotting it against ther@sponding value of that correlation for
respondents’ in Time 2. The plot was used to irtdigéhether the variables had similar
correlations in both time periods. If the varialhesl very different correlations in the two time

periods, this would suggest the items were meagynseudo opinions.
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CHAPTER IV

RESULTS OF WAVE-I (1997) & WAVE-II (1999) DATA

4.1. Homogeneity of Intercorrelations

The cross-plots of interitem correlations for Gatifia and Washington respondents in
1997 and 1999 respectively, are approximately tiaea have no obvious outliers, indicating a
similar overall pattern of intercorrelations amqegceptions of stakeholder characteristics in
the two states (see Fig.5). Consequently, tedtseoforrelational hypotheses (H1, H3, H4, H5,
H6, H7, H8, H9 and H10) were conducted by combinimgtwo state subsamples to give N =
232.

The resulting correlation matrix for 1997 (see Ealf) reveals high intercorrelations
among perceptions of the three stakeholder chaistate with respect to each other (i.e., all
correlations among Variables 1-7, 8-14, and 15¢21statistically significant). In addition, 47 of
the 49 correlations of stakeholder knowledge wigthkeholder trustworthiness are significant, as
are 32 of the 49 correlations of stakeholder kndgéewith stakeholder responsibility are
significant, and 38 of the 49 correlations of stakder trustworthiness with stakeholder
responsibility. Finally, the other variables (hazantrusiveness, hazard experience, risk
perception, location, gender and adjustment adaptiave 27 of 42 significant correlations with
knowledge, 17 of 42 significant correlations withstworthiness, 20 of 42 significant
correlations with responsibility, and 9 of 15 siggant intercorrelations among themselves.
Thus, the actual number of significant correlati¢@80) substantially exceeds chance

expectations (1% of 288 = 3) among all of theseigsmf variables.
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Table V. Means(M), Standard Deviation$SD), Interrater Agreement Indic€s® wg) , and Intercorrelations | amongst
Key Variables for Panel in 1997 (N=232)

Variable M SD * wo 1 2 3 4 5 6 7 8
Knowledge (Kn)

1. FedKn 3.47 1.05 0.48 1.00

2. Stakn 3.68 1.01 0.49 0.75 1.00

3. LocKkn 3.46 1.16 0.42 0.55 0.76 1.00

4. MedKn 3.38 1.08 0.46 0.39 0.54 0.57 1.00

5. EmpKn 3.21 1.23 0.39 0.31 0.37 0.48 0.37 1.00

6. FrdKn 2.94 0.95 0.52 0.24 0.37 0.45 0.44 0.55 1.00

7. Selkn 3.47 1.12 0.44 0.08 0.19 0.41 0.31 0.52 0.60 1.00
Trustworthiness (Tr)

8. FedTr 3.27 1.13 0.43 0.58 0.52 0.37 0.33 0.25 0.23 0.10 01.0
9. StaTr 3.56 1.10 0.45 0.49 0.62 0.52 0.47 0.31 0.33 0.24 20.8
10. LocTr 3.52 1.10 0.45 0.39 0.55 0.67 0.48 0.38 0.41 0.30 610.
11. MedTr 3.51 1.14 0.43 0.34 0.45 0.40 0.60 0.28 0.36 0.24 48 0.
12. EmpTr 3.20 1.28 0.36 0.22 0.27 0.33 0.30 0.67 0.50 0.34 30 0.
13. FrdTr 3.00 117 0.41 0.19 0.29 0.28 0.28 0.32 0.59 0.40 27 0.
14. SelTr 3.33 1.28 0.36 0.09 0.21 0.26 0.20 0.40 0.55 0.59 15 0.
Responsiblility (Re)

15. FedRe 3.02 1.30 0.35 0.32 0.26 0.17 0.19 0.09 0.05 -0.01.35 0
16. StaRe 3.28 1.32 0.34 0.28 0.30 0.20 0.21 0.08 0.07 0.04 31 O.
17. LocRe 3.35 1.34 0.33 0.20 0.27 0.23 0.23 0.13 0.11 0.09 17 0.
18. MedRe 2.69 1.29 0.36 0.10 0.11 0.09 0.29 0.03 0.04 0.00 05 0.
19. EmpRe 2.91 1.37 0.31 0.16 0.16 0.18 0.15 0.33 0.15 0.18 02 0.
20. FrdRe 2.45 1.16 0.42 0.06 0.10 0.14 0.19 0.19 0.28 0.22 .04-0
21. SelRe 4.15 1.16 0.42 0.07 0.15 0.26 0.18 0.21 0.26 0.39 08 0.
Other variables

22.Gender 0.39 0.49 - 0.03 0.10 0.11 0.18 0.05 0.04 0.06 0.09
23.Locat 0.61 0.49 - -0.02 -0.26 -0.28 -0.12 -0.17 -0.24 -0.16 0.02
24 Leader 0.29 0.45 - 0.02 -0.04 0.00 0.08 0.00 0.03 -0.02 0.12
25.Laggard 0.31 0.46 - 0.02 0.07 0.06 0.02 0.07 -0.02 0.03 0.00
26.PerCo 16.30 4.23 - -0.14 -0.15 -0.11 -0.31 -0.04 -0.13 -0.05 -0.16
27.ResAd 8.98 3.02 - 0.08 0.04 0.14 0.09 0.23 0.30 0.27 0.08
28.AcLu 2.79 1.41 - -0.02 0.00 0.09 0.05 0.06 0.06 0.00 0.00
29.ActGod 2.75 1.67 - -0.04 -0.16 -0.17 -0.16 -0.07 -0.08 -0.10 -0.06
30.Hazin 2.26 0.82 - 0.09 0.16 0.20 0.21 0.18 0.14 0.27 0.03
31.HazEx 1.01 1.16 - -0.09 0.11 0.17 -0.04 0.16 0.17 0.25 -0.13
32.RiskPe 2.81 0.86 - 0.10 0.15 0.21 0.14 0.24 0.16 0.26 0.03
33.HazAd 8.24 2.88 - -0.07  -0.03 0.14 0.06 0.30 0.25 0.39 -0.05

Notes: N's ranged from 198 to 232

r = 0.18 or greater, significant at the 0.01 levekweenr = 0.13 and 0.17, significant at the 0.05 level.
Fed = Federal government, Sta = State governmenti=LLocal government, Med = Media, Emp = Employer,
Sel = Self/family, Gender = Female (1), Locat = sSMagton (1), Leader = Leader City, Laggard = Laddaity,

PerCo = Personal Control, ResAd = Resource Adequerti,u = Act of luck, ActGod = Act God,

Hazln = Hazard Intrusiveness, HazdEx = Hazard E&pee, RiskPe = Risk Perception, HazAdj = Hazargus@inent Adop
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Table V. Continued
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9 10 11 12 13 14 15 16 17 18 19 20 21
1.00
0.78 1.00
0.61 0.57 1.00
0.37 0.35 0.38 1.00
0.34 0.33 0.37 0.56 1.00
0.25 0.28 0.28 0.52 0.76 1.00
0.25 0.18 0.23 0.20 0.17 0.13 1.00
0.29 0.23 0.26 0.15 0.19 0.16 0.90 1.00
0.25 0.28 0.25 0.15 0.19 0.16 0.77 0.88 1.00
0.04 0.03 0.27 0.12 0.19 0.12 0.49 0.50 0.52 1.00
0.08 0.08 0.18 0.42 0.31 0.29 0.46 0.43 0.45 0.47 1.00
-0.02 0.00 0.06 0.22 0.40 0.29 0.33 0.30 0.30 0.53 0.48 1.00
0.22 0.20 0.25 0.25 0.27 0.37 0.08 0.14 0.14 0.17 0.29 0.24 0 1.0
0.15 0.07 0.14 -0.03 0.06 -0.02 0.14 0.16 0.15 0.29 0.17 0.22 .13 0
-0.11 -0.21 -0.08 -0.12 -0.20 -0.18 0.00 -0.04 -0.09 0.04 20.0 -0.10 -0.11
0.10 0.07 0.18 0.07 0.03 -0.01 0.05 -0.03 -0.04 -0.03 0.08 40.0-0.04
0.07 0.07 0.02 0.02 -0.01 0.00 -0.09 -0.04 -0.03 -0.05 -0.060.09- 0.13
-0.14 -0.17 -0.24 -0.06 -0.11 -0.04 -0.41 -0.42 -0.45 -0.470.24 -0.31 -0.04
0.14 0.18 0.03 0.24 0.19 0.27 -0.17 -0.16 -0.11 -0.17 0.09 00.00.21
0.00 0.07 -0.06 0.04 0.05 0.05 0.06 0.01 0.02 0.05 0.04 0.15 .03-0
-0.04 -0.12 -0.08 -0.13 -0.09 -0.04 -0.10 -0.09 -0.10 -0.08 .050 -0.12 -0.08
0.06 0.12 0.10 0.16 0.15 0.18 0.00 0.01 0.05 0.04 0.07 0.17 10.2
-0.01 0.08 -0.03 0.10 0.19 0.30 -0.07 -0.06 -0.02 -0.13 0.050.03 0.16
0.07 0.12 0.11 0.13 0.07 0.13 0.14 0.16 0.26 0.18 0.15 0.19 001
0.05 0.12 0.09 0.28 0.27 0.36 -0.04 -0.05 -0.04 -0.02 0.14 60.10.24




Table V. Continued

22 23 24 25 26 27 28 29 30 31 32 33
1.00
-0.04 1.00
0.00 0.16 1.00
0.00 0.00 -0.42 1.00
-0.13 -0.05 0.04 0.02 1.00
-0.13 -0.06 -0.07 0.01 0.16 1.00
0.13 -0.09 0.12 -0.02 0.06 -0.05 1.00
-0.10 0.05 0.09 -0.03 0.06 -0.04 0.26 1.00
0.09 -0.20 -0.03 0.00 -0.18 0.21 0.04 -0.08 1.00
0.01 -0.56 -0.18 -0.16 0.10 0.19 0.01 0.00 0.32 1.00
0.19 -0.09 -0.04 0.00 -0.16 -0.02 0.13 -0.01 0.35 0.16 1.00
0.01 -0.23 -0.07 -0.08 0.03 0.52 0.07 0.00 0.39 0.41 0.10 1.00
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Similarly the resulting correlation matrix for 1®@ee Table VI) reveals high
intercorrelations among perceptions of the thrakettolder characteristics with respect to each
other (i.e., all correlations among Variables B-14, and 15-21 are statistically significant). In
addition, 47 of the 49 correlations of stakehokisswledge with stakeholder trustworthiness are
significant, as are 32 of the 49 correlations aksholder knowledge with stakeholder
responsibility are significant, and 39 of the 4%retations of stakeholder trustworthiness with
stakeholder responsibility. Finally, the other altes (hazard intrusiveness, hazard experience,
risk perception, location, gender and adjustmenptidn) have 22 of 42 significant correlations
with knowledge, 20 of 42 significant correlationghatrustworthiness, 14 of 42 significant
correlations with responsibility, and 9 of 15 siggant intercorrelations among themselves.
Thus, the actual number of significant correlati¢i®3) substantially exceeds chance
expectations (1% of 288 = 3) among all of thesaigsaf variables. There is also a noticeable
simplexpattern of decreasing correlations with increasiistance from the main diagonal,
which suggests the psychological ordering of th&edtolders in terms of increasing distance
from the respondents is the same as the orderichviey are listed in the table for both 1997

and 1999.



Table VI. Means (M), Standard Deviations (SD), Interratereignent Indices (r* wg), and Intercorrelationy émongst
Key Variables for Panel in 1999 (N=232)

Variable M SD * wy 1 2 3 4 5 6 7 8
Knowledge (Kn)

1. FedKn 3.48 0.99 0.50 1.00

2. Stakn 3.73 0.98 0.51 0.72 1.00

3. LocKn 3.64 1.10 0.45 0.51 0.74 1.00

4. MedKn 3.49 1.15 0.42 0.45 0.53 0.58 1.00

5. EmpKn 3.21 1.18 0.41 0.40 0.48 0.39 0.41 1.00

6. FrdKn 3.00 0.90 0.55 0.26 0.37 0.46 0.37 0.49 1.00

7. Selkn 3.60 0.96 0.52 0.21 0.23 0.34 0.30 0.37 0.63 1.00
Trustworthiness (Tr)

8. FedTr 3.34 1.07 0.47 0.56 0.44 0.28 0.22 0.28 0.12 0.04 01.0
9. StaTr 3.67 0.97 0.51 0.46 0.62 0.46 0.37 0.44 0.25 0.13 2 0.7
10. LocTr 3.64 1.08 0.46 0.36 0.56 0.66 0.39 0.40 0.34 0.21 520.
11. MedTr 3.61 117 0.42 0.37 0.41 0.42 0.52 0.39 0.24 0.15 44 0.
12. EmpTr 3.13 1.29 0.36 0.31 0.34 0.33 0.25 0.72 0.36 0.23 44 0.
13. FrdTr 3.01 1.15 0.42 0.18 0.26 0.29 0.19 0.32 0.44 0.30 26 0.
14. SelTr 3.28 1.25 0.37 0.20 0.26 0.35 0.22 0.34 0.45 0.47 20 0.
Responsiblility (Re)

15. FedRe 2.89 1.29 0.36 0.20 0.24 0.22 0.27 0.12 0.03 -0.01.27 0
16. StaRe 3.22 1.27 0.36 0.12 0.24 0.21 0.22 0.11 0.05 0.02 15 0.
17. LocRe 3.28 1.30 0.35 0.12 0.22 0.22 0.24 0.08 0.02 0.01 13 0.
18. MedRe 2.70 1.35 0.33 0.05 0.19 0.21 0.33 0.15 0.11 -0.01.05 0
19. EmpRe 2.89 1.30 0.35 0.24 0.26 0.23 0.29 0.31 0.27 0.15 22 0.
20. FrdRe 2.43 1.19 0.41 0.10 0.16 0.18 0.21 0.28 0.29 0.13 16 0.
21. SelRe 4.17 111 0.45 0.16 0.22 0.22 0.13 0.15 0.30 0.35 05 0.
Other variables

22.Gender 0.36 0.48 - 0.00 0.07 0.11 0.09 0.07 0.06 0.03 0.04
23.Locat 0.61 0.49 - -0.02 -0.21 -0.27 -0.16 -0.14 -0.33 -0.30 -0.05
24 Leader 0.29 0.45 - -0.01 -0.05 0.03 0.03 -0.12 0.01 -0.04 0.02
25.Laggard 0.31 0.46 - 0.05 0.12 0.05 0.07 0.09 0.04 0.03 0.08
26.PerCo 17.09 4.13 - -0.23  -0.23 -0.22 -0.27 -0.19 -0.11 -0.05  -0.17
27.ResAd 9.32 3.22 - 0.13 0.08 0.06 -0.03 0.27 0.31 0.37 0.03
28.AcLu 3.02 1.60 - -0.04 0.00 0.05 0.03 -0.07 -0.11 -0.11 -0.02
29.ActGod 2.79 1.74 - -0.04 -0.11 -0.15 -0.16 -0.09 -0.03 0.01 0.01
30.Hazin 2.29 0.88 - -0.06 0.00 0.11 0.12 0.05 0.06 0.17 0.07
31.HazEx 0.98 1.12 - 0.01 0.13 0.20 0.08 0.23 0.34 0.37 -0.02
32.RiskPe 2.76 0.85 - 0.18 0.22 0.27 0.29 0.11 0.09 0.21 0.05
33.HazAd 8.56 2.73 - 0.02 0.05 0.13 0.09 0.20 0.23 0.41 -0.06

Notes: N's ranged from 198 to 232

r = 0.18 or greater, significant at the 0.01 levektweenr = 0.13 and 0.17, significant at the 0.05 level.
Fed = Federal government, Sta = State government=LLocal government, Med = Media, Emp = Employer,
Sel = Self/family, Gender = Female (1), Locat = SMagton (1), Leader = Leader City, Laggard = Lagdaity,

PerCo = Personal Control, ResAd = Resource Adequeaxtizu = Act of luck, ActGod = Act God,

HazIn = Hazard Intrusiveness, HazdEx = Hazard Bgpee, RiskPe = Risk Perception, HazAdj = Hazarflusiinent Adop
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Table VI. Continued

a7

9 10 11 12 13 14 15 16 17 18 19 20 21
1.00
0.77 1.00
0.56 0.56 1.00
0.52 0.49 0.47 1.00
0.30 0.35 0.35 0.52 1.00
0.22 0.29 0.28 0.44 0.77 1.00
0.22 0.23 0.29 0.17 0.15 0.08 1.00
0.22 0.22 0.30 0.11 0.17 0.05 0.86 1.00
0.19 0.24 0.29 0.08 0.11 0.03 0.80 0.93 1.00
0.17 0.22 0.32 0.09 0.21 0.10 0.57 0.62 0.61 1.00
0.19 0.23 0.27 0.39 0.30 0.23 0.45 0.44 0.41 0.43 1.00
0.18 0.21 0.22 0.33 0.52 0.41 0.39 0.36 0.32 0.48 0.36 1.00
0.15 0.21 0.21 0.17 0.22 0.32 0.16 0.20 0.18 0.08 0.21 021 010
0.11 0.17 0.11 0.06 0.14 0.04 0.07 0.12 0.11 0.12 0.05 0.06 3 0.0
-0.20 -0.22 -0.05 -0.16 -0.23 -0.18 -0.20 -0.20 -0.16 -0.070.15 -0.22 -0.08
-0.03 0.02 0.08 0.03 -0.06 -0.02 0.01 0.01 0.04 0.00 0.01 4-0.00.01
0.15 0.05 0.03 0.07 0.12 0.07 -0.02 0.00 -0.02 -0.03 -0.05 02-0. 0.04
-0.22 -0.24 -0.30 -0.19 -0.28 -0.20 -0.37 -0.38 -0.35 -0.490.25 -0.37 -0.09
0.10 0.11 0.07 0.24 0.17 0.23 -0.13 -0.09 -0.10 -0.06 0.06 40.00.20
-0.05 -0.07 -0.07 -0.02 -0.11 -0.09 -0.06 -0.11 -0.12 -0.160.14 -0.09 -0.21
-0.09 -0.15 -0.05 -0.03 -0.07 -0.05 -0.22 -0.24 -0.24 -0.28 0.08 -0.21 0.01
0.15 0.16 0.08 0.15 0.17 0.18 0.03 0.03 0.01 0.10 -0.02 0.07 03 0.
0.08 0.14 0.01 0.16 0.17 0.24 0.07 0.09 0.07 0.04 0.15 0.18 3 0.1
0.09 0.13 0.11 0.06 0.12 0.16 0.21 0.20 0.23 0.23 0.12 0.10 0 0.2
0.06 0.09 0.06 0.20 0.09 0.21 -0.04 -0.02 0.01 -0.02 0.02 0.0%0.23




Table VI. Continued

22 23 24 25 26 27 28 29 30 31 32 33
1.00
0.03 1.00
0.00 0.16 1.00
0.02 0.00 -0.42 1.00
-0.18 0.01 0.03 -0.04 1.00
-0.15 -0.05 -0.01 -0.05 0.00 1.00
0.11 -0.07 -0.05 0.06 0.14 -0.01 1.00
-0.06 0.02 -0.01 -0.01 0.23 0.11 0.24 1.00
0.14 -0.23 -0.02 0.02 -0.11 -0.03 0.14 0.03 1.00
-0.07 -0.56 -0.19 -0.15 -0.03 0.25 0.08 -0.03 0.20 1.00
0.26 -0.08 0.01 0.02 -0.17 -0.16 0.03 -0.13 0.17 0.06 1.00
-0.02 -0.15 -0.06 -0.04 -0.01 0.54 0.02 0.05 0.26 0.41 0.12 001.
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1997 Results

Consistent with Hypothesis 1a, respondents’ ratoidgzard knowledge were
positively correlated (average= .62) with the corresponding ratings of trustworess. For
example, federal knowledge had a correlationf£58 with federal trust, state knowledge had a
correlation ofr = .62 with state trust, and so on.

Consistent with Hypothesis 1b, respondents’ ratofgsazard knowledge were
positively correlated with the corresponding rasird protection responsibility. Thus, federal
knowledge had a correlation of .32 with federal responsibility, state knowledigal a
correlation ofr = .30 with state responsibility, and so on. Howetlge correlations of hazard
knowledge with protection responsibility (average .30) were much lower than the
corresponding correlations of hazard knowledge witbtworthiness (average= .62).

Consistent with Hypothesis 1c, respondents’ ratofgsustworthiness were positively
correlated with the corresponding ratings of prisdecresponsibility. Thus, federal trust had a
correlation ofr = .35 with federal responsibility, state trust l@adorrelation of = .29 with state
responsibility, and so on. As was the case foctreslations of hazard knowledge with
protection responsibility, the correlations of tisrthiness with protection responsibility
(average = .34) were much lower than the correspondingatations of hazard knowledge

with trustworthiness (average= .62).

1999 Results

Consistent with Hypothesis 1a, respondents’ ratofdgzard knowledge were
positively correlated (average= .57) with the corresponding ratings of trustworess. For
example, federal knowledge had a correlationo£56 with federal trust, state knowledge had a

correlation ofr = .62 with state trust, and so on.
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Consistent with Hypothesis 1b, respondents’ ratofgsazard knowledge were
positively correlated with the corresponding rasimd protection responsibility. Thus, federal
knowledge had a correlation of .20 with federal responsibility, state knowledigal a
correlation ofr = .24 with state responsibility, and so on. Howetlge correlations of hazard
knowledge with protection responsibility (average .28) were much lower than the
corresponding correlations of hazard knowledge witktworthiness (average= .57).

Consistent with Hypothesis 1c, respondents’ ratofgsustworthiness were positively
correlated with the corresponding ratings of prisdecresponsibility. Thus, federal trust had a
correlation ofr = .27 with federal responsibility, state trust l@adorrelation of = .22 with state
responsibility, and so on. As was the case foctreslations of hazard knowledge with
protection responsibility, the correlations of tisrthiness with protection responsibility
(average = .33) were much lower than the correspondingeatations of hazard knowledge

with trustworthiness (average= .57).

Comparison of Results in 1997 and 1999

The results presented above indicate that therpattd statistically significant positive
correlations confirmed H1la-H1c in both years. Idiadn, however, Tables V and VI show the
absolute values of the correlations were quitelaimfiiom one year to the next. For example, the
correlations of stakeholder knowledge in 1997 radrfgem .58 to .67. The equivalent
correlations in 1999 ranged from .44 to .67. Sinlatterns can be seen for the other

correlations, as well.
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4.2. Mean Ratings of Stakeholder Characteristics
Fig. 6 depicts a plot of the mean ratings for dtakeer attributes - perceived hazard
knowledge, trustworthiness, and protection resgilitgi across the seven stakeholder types for

1997 and 1999.
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Fig.6. Mean ratings of perceived hazard knowledge, wohiness, and protection responsibility across
seven stakeholders in 1997 and 1999.
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1997Results

Partiallyconsistent with Hypothesis 2a, ratings of hazamlkadge are higher for state
(t224= 2.52, p < .05) government than for self/ffamiénd higher for self/family than for
employers (s =-3.17, p < .05), and friendsAt= -8.03, p < .05). Contrary to the hypothesis,
hazard knowledge was rated as high for the fedgnadrnment ¢hs = 0.18,n9), local
government gbs= 2.52,n9) and news mediaJth = -0.85,ns) as for self/family. The data reveal
only slight variability among government influensiastate government was rated only slightly
more knowledgeable than federab{t -4.26, p < .05) and locab{t = 4.44, p < .05)
government. Amongst social influentials, the neveslia were rated as knowledgeable as
employers (s = 1.65,ng) but higher than friends,¢ = 5.96, p < .05). Interrater agreement was
moderately high across all items (averagg#*0.46) and there was slightly less agreement on
employers’ knowledge (i = 0.39) than on other stakeholders.

Partially consistent with Hypothesis 2b, which peget trustworthiness would be
higher for family than for government, trustwortbgs ratings for family were significantly
different from those for state,{§ = 2.35, p < .05) and locak( = 2.15, p < .05) government but
not for federal government (= -0.47,n9). Ratings for family were significantly higher tha
friends (f17 = -5.49, p < .05) but not different from mediadt 1.72,ns) and employers {§s= -
1.36,n9). Interrater agreement across all items was sirtol¢he levels for hazard knowledge
(average ry,= 0.41) with the lowest level of agreement on emgtand family trustworthiness
(r* = 0.36).

Consistent with Hypothesis 2c, ratings of protattiesponsibility are significantly
higher for self/family than for federakft = -10.13, p <.05), state,{=-7.94, p < .05), or local
(t222=-7.15, p < .05) government. In addition, ratio§grotection responsibility are

significantly lower for news mediayfp = -13.49, p < .05), employersdt=-11.09, p < .05), or
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friends (k21 = -17.53, p < .05) than for the federal governmemtl—which had significantly
lower ratings than state{t=-6.07, p < .05) or local = -5.28, p < .05) government.
Interestingly, although not hypothesized, employed significantly higher ratings of protection
responsibility than the news medig{t= -2.54, p < .05) and friendsdi= 4.55, p < .05)Unlike
the previous two stakeholder characteristics, Igoakernment received the highest rating of any
government level and respondents rated self/faaslithe most responsible of all stakeholders.
Interrater agreement across all items was lower that for knowledge and trustworthiness
(average ry,= 0.36). It was the highest for friends’ and salfily responsibility (r},= 0.42).

In support of Hypothesis 2d, ratings of protectiesponsibility were significantly
higher than ratings of hazard knowledge for setiifg (t,,;3 = -8.02, p < .05) and were
significantly lower for news mediayx(§ = 7.12, p < .05) and friends{=5.70, p < .05).
Smaller, but significant, differences were foundfderal (£, = 4.89, p < .05) and statg.t=

4.34, p < .05) government, and for employeis & 2.62, p < .05).

1999Results

Partiallyconsistent with Hypothesis 2a, ratings of hazamiadge are higher for self/family
than for employers {§; = -4.93, p < .05), and friends4t= -10.89, p < .05). Contrary to the
hypothesis, hazard knowledge was rated as higthéofederal government4t = -1.32,ns),

state governmentpb= 1.74,n9), local government {f,= 0.28,ns) and news mediafy = -1.27,
ns) as for self/family. The data reveal only sliglatiability among government influentials; state
government was rated only slightly more knowledde#iian federal §; = -4.78, p < .05) and
local (k21 = 2.14, p < .05) government. Amongst social infligds the news media was rated

higher than employers;{t = 2.50, p < .05) and friends{3= 6.08, p < .05). Interrater agreement
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was moderately high across all items (averagg=0.48) and there was slightly less agreement
on employers’ knowledge (5= 0.41) than on other stakeholders.

Partially consistent with Hypothesis 2b, which peéet trustworthiness would be
higher for family than for government, trustwortbés ratings for family were significantly
different from those for state,{t = 4.24, p < .05) and locabf} = 3.91, p < .05) government but
not for federal governmentgt= 0.68,ns). Ratings for family were significantly higher tha
media (t2= 3.03, p < .05) and friends {4 = -4.89, p < .05) but not different from employers
(ti04=-1.60,n9). Interrater agreement across all items was sintol¢he levels for hazard
knowledge (average (3= 0.41) with the lowest level of agreement on empetand family
trustworthiness (5, = 0.36).

Consistent with Hypothesis 2c, ratings of protatctiesponsibility are significantly
higher for self/family than for federakft = -12.19, p < .05), state,{4=-9.51, p <.05), or local
(t221 = -8.82, p < .05) government. In addition, ratio§grotection responsibility are
significantly lower for news mediayfp = -13.23, p < .05), employersdi=-12.24, p < .05), or
friends (k2; = -17.96, p < .05) than for the federal governnewel—which had significantly
lower ratings than state.4t= -7.40, p < .05) or local; = -7.11, p < .05) government.
Interestingly, although not hypothesized, employed significantly higher ratings of protection
responsibility than the news medig{t -2.63, p < .05) and friendsdi= 4.26, p < .05)Unlike
the previous two stakeholder characteristics, Igoakernment received the highest rating of any
government level and respondents rated self/faasilthe most responsible of all stakeholders.
Interrater agreement across all items was lower that for knowledge and trustworthiness
(average r}y= 0.37). It was the highest for friends’ and salffily responsibility (= 0.45).

In support of Hypothesis 2d, ratings of protectiesponsibility were significantly

higher than ratings of hazard knowledge for setiifg (t,,3 = -7.26, p < .05) and were
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significantly lower for news mediayft = 8.11, p < .05), employersdi= 2.84, p < .05) and
friends (b3 = 6.96, p < .05). Similarly, significant differesxwere found for federab{§ = 6.11,

p <.05), state £43=5.71, p < .05) and locab{t = 3.96, p < .05) government.

Comparison of Results in 1997 and 1999

The profiles for 1997 and 1999 are very similaajipearance. In both years, mean
ratings on hazard knowledge for self/family werédnigh as federal, and local government, and
media knowledge. State government was rated sligmdre knowledgeable than other
governmental influentials. Newsmedia was rated rkostvledgeable amongst the social
influentials. Self/family was rated more knowledgleathan employers and friends. Interrater
agreement was moderately high across all stakefspldet slightly lower for employers’
knowledge than for other stakeholders.

In addition, both years showed tma¢an ratings of trustworthiness for family were
significantly lower than those for state and logavernment but not for the federal government.
Trustworthiness ratings for family were significlgritigher than friends. However, ratings for
family were not different from employers. Intermraégreement was similar to knowledge and
moderately high across all stakeholders but therelawest level of agreement on employers
and family trustworthiness.

Finally, both years showed that meatings of protection responsibility for self/fagnil
were significantly higher than all governmentaluehtials and they were most responsible of all
stakeholders. Employers were rated the highegirfitection responsibility amongst the social
influentials, and local government had the higlhahgs amongst governmental influentials.
Interrater agreement across all items was muchrltveas for knowledge and trustworthiness. It

was highest for friends and self/ family resporigibiMean ratings of protection responsibility
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for self/family were significantly higher than knteglge ratings. Protection responsibility ratings
for self/family were much higher than for all otls#akeholders. The one noticeable difference
between the two years was that, in 1997, meangsatin trustworthiness for family were not
significantly different from the newsmedia but i@9P they were significantly higher than the

newsmedia.

4.3 Demographic Variables
1997Results

There was no support at all for the Hypothesisr@diptions that respondents’ ratings of
self/family hazard knowledge would be significanttyrrelated with respondents’ demographic
characteristics and their adoption of seismic lhadjustments. Of the 98 correlations (Table
VII) between the 7 stakeholders’ hazard knowledgh ® demographic variables, only 8 were
statistically significant at 0.05 level. This smallmber of significant correlations does not
exceed chance expectations (1% of 98 = 9) amorsg t@ups of variables.

There was no support for the Hypothesis 3b preamistthat respondent ratings of
federal, state and local government and mediaxargtiness would be significantly correlated
with their demographic characteristics. There vatagistically significant correlations between
females and state government trustworthinessQ.15) and, females and media trustworthiness
(r = 0.14) and, mixed ethnicity and state trustwoehs( = -0.14) only. Of the 98 correlations
(Table VII), between the 7 stakeholders’ trustwiorgiss with 14 demographic variables, only 11
were statistically significant at 0.05 level. Thatual number of significant correlations (11) does
not exceed chance expectations (1% of 98 = 9) artiesg groups of variables by a reasonable

margin.



Table VII. Intercorrelations Between Demographic Charactesistnd Stakeholder
Characteristics for 1997

Variables Federal State Local Medi&mploye Friend Self/Fa  siakeholders' Hazard

Kn Kn Kn Kn Kn Kn Kn Knowledge
1. Age -0.07 -0.04 -0.03 0.02 -0.13 -0.14 -0.08
2. Female 0.03 0.10 0.11 0.18 0.05 0.04 0.06
3. Hispanic 0.12 0.09 0.09 0.12 0.11 0.08 0.06
4. Asian -0.07 -0.08 -0.03 0.04 -0.14 -0.06 -0.05
5. Black 0.03 0.05 0.01 -0.04 -0.13 -0.05 -0.11
6. White 0.01 0.04 0.01 -0.06 0.07 0.01 0.04
7. Other -0.04 -0.10 -0.11 -0.03 0.02 -0.04 -0.02
8. Married -0.08 -0.07 -0.03 0.00 0.11 0.12 0.04
9. Widowed -0.04 -0.02 0.03 0.04 -0.08 -0.01 0.10
10. Children 0.04 0.00 -0.04 -0.03 0.05 0.06 0.05
11. Education -0.05 -0.06 -0.10 -0.13 0.07 0.01 0.00
12. Income -0.02 -0.06 -0.02 -0.08 0.16 0.16 0.00
13. Renter 0.06 0.06 0.09 0.12 0.08 0.02 -0.01
14. Tenure -0.02 -0.03 -0.04 0.01 0.07 -0.02 -0.09
Tr Tr Tr Tr Tr Tr Tr Stakeholders'
1. Age -0.05 -0.02 -0.04 0.02 -0.14 -0.12 -0.16 Trustworthiness
2. Female 0.09 0.15 0.07 0.14 -0.03 0.06 -0.02
3. Hispanic 0.06 0.03 0.04 0.07 -0.02 0.02 -0.01
4. Asian -0.04 -0.05 -0.04 0.01 -0.03 0.03 -0.03
5. Black 0.04 0.07 0.09 0.02 -0.07 0.02 -0.02
6. White 0.03 0.05 -0.02 -0.02 0.07 -0.02 0.04
7. Other -0.10 -0.14 -0.08 -0.07 -0.06 -0.05 -0.01
8. Married 0.01 -0.02 0.06 0.01 0.13 0.18 0.18
9. Widowed -0.02 0.09 -0.02 0.07 -0.09 0.02 -0.02
10. Children -0.02 -0.02 -0.04 -0.09 0.09 0.11 0.17
11. Education ~ -0.07 -0.07 -0.02 -0.20 -0.12 -0.01 0.02
12. Income 0.00 -0.02 0.03 -0.09 0.15 0.10 0.14
13. Renter 0.04 0.02 0.08 0.11 0.11 0.03 0.04
14. Tenure 0.07 0.05 0.00 0.05 0.02 -0.06 -0.01
Re Re Re Re Re Re Re  stakeholders' Protection
1. Age -0.17 -0.13 -0.09 -0.05 -0.15 -0.11 -0.10 Responsibility
2. Female 0.14 0.16 0.15 0.29 0.17 0.22 0.13
3. Hispanic 0.14 0.15 0.14 0.05 0.03 0.14 0.02
4. Asian 0.08 0.03 0.03 0.08 -0.03 0.07 -0.05
5. Black 0.10 0.09 0.12 0.16 -0.04 0.14 0.01
6. White -0.12 -0.06 -0.09 -0.15 0.03 -0.20 0.06
7. Other -0.06 -0.11 -0.12 0.00 -0.08 0.00 -0.10
8. Married -0.07 -0.06 -0.08 -0.19 0.00 -0.08 0.03
9. Widowed 0.00 -0.01 0.01 0.14 -0.04 0.10 0.03
10. Children 0.08 0.04 0.02 -0.06 0.11 0.03 0.02
11. Education -0.16 -0.14 -0.16 -0.25 -0.09 -0.20 -0.02
12. Income -0.06 -0.02 0.00 -0.21 0.05 -0.10 0.08
13. Renter 0.19 0.17 0.18 0.18 0.11 0.08 -0.05
14. Tenure -0.09 -0.09 -0.10 0.02 -0.02 -0.08 0.05

Notes:Correlations r = 0.18 or greater are significarthat0.01 level
Correlations between r = 0.13 to 0.17 are significe the 0.05 level.
Kn = Hazard Knowledge, Tr = Trustworthiness, Reesponsibility for Protection
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There was very little support for the Hypothesig8edictions that respondents’ ratings
of self/family protection responsibility were si§nantly correlated with their demographic
characteristics. The only statistically significantrelation was between gender and self/family
responsibility (r = 0.13). Of the 98 correlatioff@ble VII) between the 7 stakeholders’
responsibility for protection with 14 demographariables, 30 were statistically significant at
0.05 level. The actual number of significant catieins does exceed chance expectations (1% of
98 = 9) among these groups of variables by a sggmt margin (21 more than expected by

chance).

1999Results

There was no support at all for the Hypothesisrgdiptions that respondents’ ratings of
self/ family hazard knowledge would be significgrtbrrelated with their demographic
characteristics and their adoption of seismic lhadjustments. Of the 98 correlations (Table
VIII) between the 7 stakeholders’ hazard knowleg@é 14 demographic variables, only 6 were
statistically significant at 0.05 level. The actaamber of significant correlations (6) does not
exceed chance expectations (1% of 98 = 9) amorsg thi@ups of variables.

There was no support for the Hypothesis 3b preamistthat respondent ratings of
federal, state and local government and mediawargtiness would be significantly correlated
with their demographic characteristics. The ongtistically significant correlations were
between females and local government trustwortkifres 0.17), married respondents and
federal government trustworthiness=(-0.15), and widowed respondents and federal
governmentr(= 0.14) and media & 0.15) trustworthiness only. Of the 98 correlasi¢Table
VIII), between the 7 stakeholders’ trustworthinesth 14 demographic variables, only 11 were

statistically significant at 0.05 level. The actnamber of significant correlations (11) does not
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exceed chance expectations (1% of 98 = 9) amorsg thi@ups of variables by a significant
margin.

There was a little more support for Hypothesis eedictions that respondent ratings
of self/ family protection responsibility would Is@gnificantly correlated with their demographic
characteristics. There were statistically signifitceorrelations between age of respondemts’ (
-0.17), married respondents’£ 0.13), incomer(= 0.18), and community tenune= -0.13)
with family responsibility. Of the 98 correlatio(iBable VIII) between the 7 stakeholders’
responsibility for protection with 14 demographariables, 25 were statistically significant at
0.05 level. The actual number of significant catieins does exceed chance expectations (1% of
98 = 9) among these groups of variables by a sggmt margin (16 more than expected by

chance).

Comparison of Results in 1997 and 1999

There were no significant correlations betweenaordpnts’ ratings of self/family
hazard knowledge and trustworthiness with theiraignaphic characteristics and their adoption
of seismic hazard adjustmenitdowever, there were significant correlations of dgnaphic
characteristics with protection responsibility ioth years, but the number of statistically
significant correlations was smaller in 1999 thari997. Moreover, the pattern of correlations
was quite inconsistent. Only nine correlations wstatistically significant in both years. None of
the demographic variables was significantly assediwith ratings of protection responsibility

for more than two stakeholders.



Table VIII. Intercorrelations Between Demographic Charactesigtnd Stakeholder
Characteristics for 1999

Variables Federal State Local Media Employer Friend SelflF  Stakeholders' Hazard
Kn Kn Kn Kn Kn Kn Kn Knowledge
1. Age -0.11 -0.01 0.04 0.08 -0.13 -0.05 -0.07
2. Female 0.00 0.07 0.11 0.09 0.07 0.06 0.03
3. Hispanic -0.03 -0.01 0.00 0.10 -0.08 -0.02 0.09
4. Asian 0.06 0.08 0.06 0.02 -0.01 -0.02 -0.12
5. Black 0.03 0.06 0.01 -0.05 -0.04 0.07 -0.04
6. White -0.04 -0.06 -0.03 -0.04 0.04 -0.06 -0.06
7. Other 0.06 0.04 0.01 0.06 0.07 0.14 0.19
8. Married -0.15 -0.08 -0.08 0.01 0.00 0.02 0.03
9. Widowed -0.01 -0.02 0.02 0.00 0.02 -0.09 -0.04
10. Children -0.03 0.03 -0.03 -0.07 -0.02 -0.14 0.03
11. Education ~ -0.04 -0.01 -0.06 -0.09 0.10 0.00 0.05
12. Income 0.00 0.00 -0.07 -0.12 0.10 0.00 -0.01
13. Renter -0.04 0.06 0.10 0.02 0.03 -0.02 -0.01
14. Tenure -0.04 0.00 0.02 0.15 -0.06 0.05 -0.05
Tr Tr Tr Tr Tr Tr Tr Stakeholders'
1. Age -0.04 0.04 0.03 0.09 -0.19 -0.14 -0.15 Trustworthiness
2. Female 0.04 0.11 0.17 0.11 0.06 0.14 0.04
3. Hispanic -0.04 -0.03 -0.03 -0.02 -0.06 0.00 -0.01
4. Asian 0.09 0.00 0.00 0.08 0.03 0.07 0.06
5. Black 0.06 0.12 0.09 0.05 0.05 0.05 -0.01
6. White -0.05 0.02 0.01 0.02 -0.01 -0.09 -0.08
7. Other 0.07 0.04 0.04 -0.07 0.06 0.10 0.19
8. Married -0.15 -0.06 -0.05 -0.04 0.01 0.03 0.13
9. Widowed 0.14 0.12 0.06 0.15 0.05 0.05 -0.07
10. Children -0.05 -0.06 -0.03 0.03 0.00 0.11 0.13
11. Education ~ -0.09 -0.09 -0.01 -0.08 -0.03 -0.05 0.08
12. Income 0.00 -0.03 -0.03 -0.09 0.07 0.01 0.11
13. Renter 0.00 0.04 0.02 0.03 0.06 0.08 0.01
14. Tenure -0.03 0.00 -0.05 0.03 -0.13 -0.06 -0.07
Re Re Re Re Re Re Re  stakeholders' Protection
1. Age -0.04 0.01 0.01 0.24 -0.14 -0.03 -0.17 Responsibility
2. Female 0.07 0.12 0.11 0.12 0.05 0.06 0.03
3. Hispanic 0.14 0.13 0.11 0.06 -0.06 0.08 0.00
4. Asian 0.12 0.18 0.17 0.13 0.01 0.13 0.05
5. Black 0.14 0.13 0.14 0.08 0.11 0.11 0.08
6. White -0.18 -0.15 -0.13 -0.08 -0.07 -0.20 0.00
7. Other 0.01 -0.07 -0.09 -0.04 0.04 0.11 -0.03
8. Married -0.09 -0.08 -0.04 -0.09 -0.14 0.01 0.13
9. Widowed 0.07 0.11 0.07 0.23 0.06 0.01 -0.12
10. Children 0.08 0.06 0.04 -0.07 0.07 0.00 0.04
11. Education ~ -0.13 -0.10 -0.06 -0.15 -0.02 -0.03 0.11
12. Income -0.02 -0.02 0.00 -0.14 0.07 -0.04 0.18
13. Renter 0.14 0.09 0.08 0.12 -0.05 0.12 -0.01
14. Tenure -0.04 -0.05 -0.06 0.12 -0.04 -0.01 -0.13

Notes:Correlations r = 0.18 or greater are significarthat0.01 level
Correlations between r = 0.13 to 0.17 are significe the 0.05 level.
Kn = Hazard Knowledge, Tr = Trustworthiness, Reesponsibility for Protection
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4.4. Seismicity, Location, and Hazard Salience
1997Results

Partiallyconsistent with Hypothesis 4, (Table IX) Califorméagave higher ratings than
Washingtonians, to many, but not all stakeholdeagard knowledge. Table 4.4b shows there
were no significant differences between the respotwdof the two states with respect to federal
government knowledge,gt= 0.35,ns) and news media.gb = 1.78,ns). However, there were
significant differences for statef§= 3.98, p < .05) and local governmentAt 4.37, p < .05),
employers (fs= 2.49, p < .05), friendsgh= 3.71, p< .05) and self/family,ft = 2.40, p < .05)
knowledge.

There was less support for Hypothesis 4’s predistion trustworthiness because there
were no significant differences between the twtestaith respect to the federal government
(t22~ -0.35,n9), state governmentft = 1.63,ns), news media £, = 1.19,ns) and employer
(tio7 = 1.65,n9 trustworthiness. However, differences in trusthimress ratings for local
government ¢h= 3.24, p < .05), friends,fg = 3.07, p < .05) and family,(y = 2.77, p < .05)
were significant, with California residents provigihigher ratings than Washington residents.

Support for Hypothesis 4 was weakest on ratinggatiection responsibility, because
there were no significant differences between Galia residents and Washington residents with
respect to any of the ratings for federal governnlign = 0.01,n9), state government,t =
0.65,n9), local government 1, = 1.38,ns), news media £}, = -0.56,ns), employers (be = -
0.22,n9), friends (k0= 1.46,ns) and self/family (4= 1.72,ns) on responsibility for seismic

protection.
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Table IX. Means (M), Standard Deviations (SD) and Signifidaifferences (t-value) Between Stakeholder
Characteristics in Southern California (N = 91) aidstern Washington (N = 141) for 1997 and 1999

1997 1999

Variables California Washington California Washingto

M (SD) M (SD) t-value M (SD) M (SD) t-value
Knowledge (Kn)
1. FedKn 3.50 (1.03) 3.45 (1.06) 0.35 3.51 (1.04) 30194) 0.25
2. StaKn 4.01 (0.91) 3.48 (1.02) 3.98%** 3.99 (1.02) B[®.93) 3.16%*
3. LocKn 3.87 (1.00) 3.20 (1.18) 4.37%* 4.00 (1.07) 6.41.06) 4.17%*
4. MedKn 3.54 (1.09) 3.28 (1.07) 1.78 3.72 (1.25) 3BB7) 2.43*
5. EmpKn 3.48 (1.23) 3.04 (1.20) 2.49* 3.41 (1.22) 3(@713) 2.05*
6. FrdKn 3.24 (1.01) 2.76 (0.88) 3.71%** 3.38 (0.93) 2.(0.81) 5.24%*
7. Selkn 3.69 (1.15) 3.33(1.08) 2.4%* 3.96 (0.90) 3(8P3) 4.72%**
Trustworthiness (Tr)
8. FedTr 3.23 (1.16) 3.29 (1.12) -0.35 3.41 (1.12) 3104) 0.75
9. StaTr 3.72 (1.10) 3.47 (1.10) 1.63 3.92 (1.05) 3639 3.03***
10. LocTr 3.82 (1.10) 3.34 (1.07) 3.24%xx 3.93(1.08) 48.(1.04) 3.32%*
11. MedTr 3.63 (1.17) 3.44 (1.12) 1.19 3.68 (1.26) 3560) 0.76
12. EmpTr 3.39 (1.34) 3.08 (1.24) 1.65 3.38 (1.28) 2126) 2.23*
13. FrdTr 3.30 (1.16) 2.81 (1.15) 3.07** 3.34 (1.10) 871.14) 3.51%*
14. SelTr 3.62 (1.26) 3.14 (1.27) 2.77** 3.56 (1.24) 1B(1.23) 2.67**
Responsibility (Re)
15. FedRe 3.02 (1.32) 3.02 (1.29) 0.01 3.22 (1.27) p1635) 3,115
16. StaRe 3.35(1.34) 3.24 (1.30) 0.65 3.55(1.25) gLA5) 3.12%*
17. LocRe 3.51 (1.39) 3.25(1.31) 1.38 3.53 (1.28) 31n28) 2.36*
18. MedRe 2.63 (1.24) 2.73 (1.32) -0.56 2.83 (1.37) 21623) 1.12
19. EmpRe 2.88 (1.39) 2.93(1.37) -0.22 3.13 (1.26) 21721) 2.14%
20. FrdRe 2.60 (1.23) 2.36 (1.11) 1.46 2.76 (1.28) 21208) 3.36%**
21. SelRe 4.32 (1.05) 4.05 (1.22) 1.72* 4.28 (1.11) 4101) 1.19
Other
22.HazdInt 2.46 (0.79) 2.13(0.82) 3.04%** 2.55 (0.97) .12(0.79) 3.64%*
23.HazdEx 1.82 (1.14) 0.49 (0.83) 10.28**  1.76 (1.14) .A®(0.77) 10.24%**
24 .RiskPe 2.91 (0.81) 2.75 (0.89) 1.30 2.85(0.93) 20780) 1.20
25.Gender 0.81 (3.87) 0.37 (0.48) 0.63 0.34 (0.48) (0486) -0.44
26.HazAd] 9.04 (3.23) 7.72 (2.51) 3.51%xx 9.07 (3.00) 28.(2.50) 2.27**

Notes: *p < 0.10, **p < 0.05, **p < 0.01

Fed = Federal government, Sta = State government=LLocal government, Med = Media,

Emp = Employer, Sel = Self/family, HazdInt = Hazamttusiveness, HazdEx = Hazard experience,
RiskPe = Risk perception, Gender = Female (1), HazAHazard Adjustment Adoption

Partially consistent with Hypothesis 5 (Table IXglifornians reported higher levels
than Washingtonians for hazard intrusivenesg £t3.04, p < .05), hazard experiencgyft

10.28, p <.05), and hazard adjustment adoptign=13.51, p < .05). Surprisingly, there were no
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significant differences between the respondenthefwo states with respect to risk perception

(t227 = 130,”3)

1999Results

Partially consistent with Hypothesis 4 (Table IXglifornians gave consistently higher
ratings than Washingtonians to the hazard knowledigd stakeholders except federal
government ;= 0.25,n9). There were significant differences for state;& 3.16, p < .05) and
local government {43 = 4.17, p < .05), news media)t= 2.43, p < .05), employersdi= 2.05,

p < .05), friends ¢ho= 5.24, p< .05), and self/family§§ = 4.72, p < .05) knowledge.

There was slightly less support for Hypothesisptedictions on trustworthiness
because there were no significant differences batvlee two states with respect to the federal
government g, = 0.75,n9 and news mediaft = 0.76,ns). However, differences in
trustworthiness ratings for state governmest=t3.03, p < .05), local governmengg 3.32, p
< .05), employer (4= 2.14, p < .05), friendsgk = 3.51, p < .05) and family,ft = 2.67, p <
.05) were significant, with California resident®ypiding higher ratings than Washington
residents.

There was more support for Hypothesis 4’s predistion responsibility by the
governmental influentials because there were sagmif differences between the two states with
respect to the federal governmeni,(t 3.11, p < .05), state government{t 3.12, p <.05)
and local government,gb = 2.36, p < .05), employersdt= 2.14, p < .05), and friends{t=
3.36, p < .05) on responsibility for seismic préi@e. However, there were no significant
differences between the two states with respeitteamews mediaf} = 1.12,ns) and self/

family (t,,5 = 1.19,n9) responsibility for protection.
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Partially consistent with Hypothesis 5 (Table IXglifornians reported higher levels
than Washingtonians for hazard intrusivenegs $t3.64, p < .05), hazard experiencg,@
10.24, p <.05), and hazard adjustment adoptiga«t2.27, p < .05). In this year also, there
were no significant differences between the respotwdof the two states with respect to risk

perception @ = 1.20,n9).

Comparison of Results in 1997 and 1999

Federal government knowledge ratings did not diiferCalifornia and Washington
respondents in either year whereas perceptionsitef government, local government, employer,
friends and self-knowledge ratings were signifigahtgher for Californian respondents. In
both years, only news media ratings had a mixemaof statistically significant differences.

Perceptions dfederal government andedia trustworthiness were not significantly
different for California and Washington respondeéntsither year. By contrast, perceptions of
local government, friends, and family trustwortliseatings were significantly higher for
Californian respondents. In both years, state ampl@yer trustworthiness ratings had mixed
patterns with higher trust levels for Californiahan Washingtonians in 1999 but not in 1997.

New media and self/family ratings on responsibildy protection were not different for
California and Washington respondents in either pearatings for federal, state, local,
employer, and friends had mixed patterns in 19971899. In both years, Californians had
higher ratings of hazard intrusiveness, hazardreeqpee, and hazard adjustment adoption, but

not risk perception.
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4.5. Gender Differences in Risk Perceptions
1997Results

Partially consistent with Hypothesis 6, Table Vwhdemale respondents had higher
risk perceptionsr(= 0.19), and higher ratings on a few stakeholtiaracteristics. Female
gender showed significant correlations with newslim&nowledger(= 0.18), news media
trustworthinessr(= 0.14), and state government trustworthiness@.15). Additionally, female
gender had significantly higher correlations willhogher stakeholders’ protection responsibility
(average = 0.18) than themselves£ 0.13). Finally, although not hypothesized fengdader
showed significant correlations with personal coinfr = -0.13), and resource adequacy (-

0.13).

1999Results

There was very little consistency with Hypothesia$ Table VI shows female
respondents had higher risk perceptions 0.26), but showed higher ratings for only two
stakeholder characteristics namely, local governrrastworthinessr(= 0.17), and friend
trustworthinessr(= 0.14) ratings only. Finally, although not hypesized, female gender
showed significant correlations with personal coinfr = -0.18), and resource adequacy (-

0.15).

Comparison of Results in 1997 and 1999
In both years female respondents’ had significahitifner levels of risk perception than
male respondents. However, the pattern of coroglatof gender with stakeholder characteristics

was not consistent from one year to the next.



66

4.6. Hazard Intrusiveness and Hazard Experience
1997Results

Consistent with Hypothesis 7, Table V shows thapoadents’ perceptions of
stakeholder characteristics were positively coteglavith their hazard intrusiveness, hazard
experience and adoption of seismic hazard adjussné the 21 correlations with hazard
intrusiveness, 11 were statistically significan®@#5 level. Of the 21 correlations with hazard
experience, 9 were statistically significant ati0€vel. In both cases, only one would be
expected by chance. Consistent patterns were aabsbrtween hazard intrusiveness and hazard
experience ratings with some stakeholder charatitesi There were statistically significant
correlations of local government knowledge withdrdzntrusiveness & 0.20) and hazard
experiencer(= 0.17); of employer knowledge with hazard intvesiessi(= 0.18) and hazard
experiencer(= 0.16); of friend knowledge with hazard intrusiess ( = 0.14) and hazard
experiencer(= 0.17); and of self/family knowledge with hazamttusivenessr(= 0.27) and
hazard experience € 0.25). Respondents’ reports of their adoptiores$mic hazard
adjustments were positively correlated with hazandisivenessr(= 0.39) and hazard

experiencer(= 0.41).

1999Results

Consistent with Hypothesis 7, Table VI shows tlespondents’ perceptions of
stakeholder characteristics were positively coteelavith their hazard intrusiveness, hazard
experience, and adoption of seismic hazard adjugsn®f the 21 correlations with hazard
intrusiveness, 6 were statistically significan@4l5 level. Of the 21 correlations with hazard
experience, 13 were statistically significant @&0evel. Both exceed the chance expectation of

one significant correlation. Consistent patternsensbserved between hazard intrusiveness and



67

hazard experience ratings with some stakeholdeactaistics. There were statistically
significant correlations of self/family knowledgetiwhazard intrusiveness € 0.17) and hazard
experiencer(= 0.37); of local government trustworthiness witzard intrusiveness € 0.16)
and hazard experience% 0.14); of employer trustworthiness with hazamtsivenessr(=
0.14) and hazard experienece=(0.17); of friend trustworthiness with hazardusivenessr(=
0.17) and hazard experienee=(0.17); of self/family trustworthiness with hadantrusiveness
(r = 0.18) and hazard experience=(0.24). Respondents’ reports of their adoptiose$mic
hazard adjustments were positively correlated withard intrusiveness € 0.26) and hazard

experiencer(= 0.41).

Comparison of Results in 1997 and 1999

Although the number of significant correlationsstdkeholder characteristics exceeded
chance in both years, only the correlation of dalitily knowledge with hazard intrusiveness
and hazard experience was significant in both yaarmsddition, hazard intrusiveness and hazard
experience had significantly high positive cornelias in both years with the adoption of seismic

hazard adjustments.

4.7. Stakeholder Characteristics with Risk Perceptins
1997Results

Consistent with Hypothesis 8, Table V shows respatsd risk perceptions were
positively correlated with their perceptions ofk&holder characteristics but not with their
adoption of seismic hazard adjustments. Of thea2detations with risk perception, 14 were
statistically significant at 0.05 level (only onewd be expected by chance). There were

statistically significant positive correlations Ween risk perception and six of the stakeholders’
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knowledge ratings: state government knowledge @.15), local knowledge & 0.21), news
media knowledger (= 0.14), employer knowledge € 0.24), friend knowledge € 0.16), and
self/family knowledger(= 0.26). However, risk perception was positivelyretated with only
two stakeholders’ trustworthiness ratings: emplagpestworthinessr(= 0.13) and family
trustworthinessr(= 0.13). But risk perception was positively cortethwith all governmental
and social influentials protection responsibiliagyérage = 0.18) except self/family. As
hypothesized, risk perception did not show anytp@scorrelations with seismic hazard
adjustment adoption.

Of the 21 correlations with hazard adjustment adoptlO were statistically significant
at 0.05 level (only one would be expected by chpr@kthese, a common pattern emerged that
there were statistically significant correlatiorstveeen seismic hazard adjustment adoption and
peer group (employer, friend, and self/family) kiedge (average= 0.31), peer group
trustworthiness (average= 0.31), peer group responsibility (average0.18), and local

government knowledge € 0.14) ratings.

1999Results

Consistent with Hypothesis 8, Table VI shows reslenits’ risk perceptions were
positively correlated with their perceptions ofk&holder characteristics but not with their
adoption of seismic hazard adjustments. Of thed2fetations between stakeholder
characteristics and risk perceptions, 12 weressizdily significant at 0.05 level. There were
statistically significant correlations between rjgrception with governmental knowledge
(average = 0.22),news media knowledge € 0.29), and self/family knowledge (average
0.21). Risk perception was significantly correthtégth only two stakeholders’ trustworthiness

ratings: local government trustworthiness-(0.13) and family trustworthiness 0.13).
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However, risk perception was significantly correthtvith all stakeholders’ protection
responsibility (average= 0.17) except employer and friend responsibifisk perception did
not show any significant correlations with seistmézard adjustment adoption.

Of the 21 correlations with hazard adjustments grevstatistically significant at 0.05
level. There were statistically significant cortedas between seismic hazard adjustment
adoptions and peer group (employer, friend, seifitigd knowledge (average= 0.28), local
government knowledge € 0.13), employer trustworthinegs< 0.20), self/family

trustworthinessr(= 0.21), self/family responsibility & 0.23) ratings.

Comparison of Results in 1997 and 1999

The number of significant positive correlationsstitkeholder characteristics with risk
perceptions exceeded chance in both years. Riskp#on was consistently correlated with
state government, news media, and self/family kedgt; family trustworthiness; federal, state,
and local government, news media, and employeoresipility. Similarly, the number of
significant positive correlations of stakeholdeaidcteristics with the adoption of seismic
hazard adjustments exceeded chance in both yedjisstAent adoption was consistently
correlated with peer group (employer, friend, agldffamily) and local government knowledge;
employer and family trustworthiness; and self/fgm@sponsibility. However, risk perception

did not show any significant correlations with sdis hazard adjustment adoption in either year.

4.8. Fatalism, Personal Control, and Resource Adeqay
1997 & 1999 Results
Table X shows there was no support for the HypasHass predictions that respondents’

fatalism (luck or chance/God'’s will) will be sigiaéntly correlated with their risk perceptions
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and with their adoption of seismic hazard adjustiebhe only significant correlation was
between respondents’ belief in luck/ chance an@&Ctod in 19971(= 0.26) and 1999 =
0.24) respectively, but none with seismic hazajdsachent adoption.

Table X shows there was no support for the HypasHats predictions that respondents’
perceptions of personal control (whose actions gotleeir personal safety in an earthquake)
will be positively correlated with their adoptiofseismic hazard adjustments. There were
statistically significant negative correlationsweén personal control and risk perception in
1997 (r =-0.16) and 1999 (r = -0.17), respectivblyt none with seismic hazard adjustment
adoption.

Consistent with the Hypothesis 9@ble X shows respondents’ perceptions of
implementation barriers such as lack of requirdédrination and skills or other resources such as
tools and equipment and financial assets (i.e.gnexd resource adequacy) was negatively

correlated with their adoption of seismic hazaristthents in 1997r(= 0.52) and in 1999 =

0.54) respectively.

Comparison of Results in 1997 and 1999

In both years, there were statistically significpasitive correlations between
respondents’ perceptions of the hazard being aofd@abd with it being an act of luck/chance
and consistently nonsignificant correlations osthgariables with hazard adjustment adoption.
Perceived personal control had significant negatoreelations with risk perceptions and
consistently nonsignificant correlations with hakadjustment adoption. There were statistically
significant positive correlations between respomsigrerceptions of resource adequacy with

hazard adjustment adoption.



Table X. Means (M), Standard Deviations (SD) and Intercatiehs Between Personal Control, Resource
Adequacy, Fatalism and Risk Perception with HaZedflistment Adoption

1997

Variables M SD 1 2 3 4 5

1. PerCo 16.3 4.23 1.00

2. ResAd 8.98 3.02 0.16* 1.00

3. Actlu  2.79 1.41 0.06 -0.05 1.00

4. ActGod 2.75 1.67 0.06 -0.04 0.26* 1.00

5. RiskPe 2.81 0.86 -0.16** -0.02 0.12 -0.01 1.00

6. HazAdj 8.24 2.88 0.03 0.52* 0.07 0.00 0.10 1.00
1999

Variables M SD 1 2 3 4 5

1.PerCo 17.09 4.13 1.00

2. ResAd 9.32 3.22 0.00 1.00

3. ActLu  3.02 1.6 0.14*  -0.01 1.00

4. ActGod 2.79 1.74 0.23* 0.11 0.24** 1.00

5. RiskPe 2.76 0.85 -0.17* -0.16* 0.03 -0.12 1.00

6. HazAdj 8.56 2.73 -0.01 0.54* 0.02 0.05 0.12 1.00

Notes: *Correlations between r = 0.14 to 0.16 @gaiicant at the 0.05 level,
**Correlations r = 0.17 or greater are significaithe 0.01 level.

1. PerCo = Personal Control, 2. ResAd = Resour@agAdcy, 3. ActLu = Act of luck, 4. ActGod = Act Gdal
RiskPe = Risk Perception, 6. HazAdj = Hazard Adjustt Adoption

4.9. City Activity in Hazard Management

1997 & 1999 Results

There was no support for the Hypothesis 10a priediethat households in leader

71

communities in both regions will have greater lsva& hazard intrusiveness, perceptions of

seismic hazards, and hazard adjustment adoptianghlose in laggard communities. There

were no significant correlations observed.

There was no support for the Hypothesis 10b priedistthat ratings of stakeholder

knowledge, trustworthiness, and responsibilitydmtection, will be significantly higher for

respondents in leader communities than for thosagigard communities in both regions. There

were no significant correlations observed.
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4.10. Stability of Perceptions from 1997 to 1999

The similarity in the pattern of correlations withi997 and 1999 (see Tables V
& VI) suggests there will be an approximately linpbot if these correlations are
analyzed in the same way as they were for Fights iE indeed the case as indicated by

Fig.7 .
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Fig. 7. Cross-plot of interitem correlations for resportden Time 1 (1997) and Time 2 (1999).

On examination of the stability correlatiomghich are the correlations between the
measures of each variable at Time 1 and Timeig gibserved that the minimum stability
correlation is .23 and the maximum is .73 (see AgdpeA). All of these correlations are
statistically significant. The absolute value daflslity correlations for knowledge fell in the
range of .08 r <.49 and the resulting average correlation was37. For trustworthiness, the

stability correlations fell in the range of 00<.53 and the resulting average correlation was
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.45. For responsibility, the stability correlatidiedl in the range of .00r <.50 and the resulting
averagecorrelation was = 0.41. However, stability correlations for feddmaowledge ( =
0.23), state government knowledge=(0.24), friend responsibilityr = 0.26), and self/family
responsibility = 0.31) were relatively low.

There were only three statistically significantfeli€nces in means between Time 1 and
Time 2 (Table Xl). Firstly, respondents’ perceptaf local government knowledge{t= -
2.19, p < .05) ratings were higher in 1999 thahdA7. In addition, respondents’ perceptions of
federal government responsibility,t= 5.17, p < .05) ratings were lower in 1999 than997.
Finally, respondents’ adoption of seismic hazajdsithents @, = -2.40, p < .05) was higher in

1999 than in 1997.



TableXIl. Means (M), Standard Deviations (SD), t-value Gagdire
Stability of Perceptions from Timel to Time 2

Stakeholder Characteristics

Paired Differences

Pairs M SD t-value
Knowledge (Kn)
1. 97FedKn - 99FedKn -0.05 1.26 -0.54
2. 97StaKn - 99StaKn -0.06 1.23 -0.77
3. 97LocKn - 99LocKn -0.17 1.17 -2.19**
4. 97MedKn - 99MedKn -0.11 1.23 -1.26
5. 97EmpKn - 99EmpKn -0.01 1.33 -0.06
6. 97FrdKn - 99FrdKn -0.05 1.02 -0.74
7. 97SelKn - 99SelKn -0.14 1.07 -1.95
Trustworthiness (Tr)
8. FedTr97 - FedTr99 -0.09 1.15 -1.12
9. StaTr97 - StaTr99 -0.11 1.00 -1.67
10. LocTr97 - LocTr99 -0.11 1.13 -1.49
11. MedTr97 - MedTr99 -0.12 1.25 -1.40
12. EmpTr97 - EmpTr99 0.07 1.30 0.68
13. FrdTr97 - FrdTr99 -0.01 1.28 -0.16
14. SelTr97 - SelTr99 0.01 1.31 0.16
Responsibility (Re)
15. FedRe97 - FedRe99 0.56 1.60 5.17%**
16. StaRe97 - StaRe99 0.05 1.29 0.63
17. LocRe97 - LocRe99 0.08 1.33 0.92
18. MedRe97 - MedRe99 0.03 1.35 0.35
19. EmpRe97 - EmpRe99 0.00 1.47 0.00
20. FrdRe97 - FrdRe99 0.03 1.43 0.33
21. SelRe97 - SelRe99 -0.03 1.35 -0.35
Other variables
22. HazInt97 - HazInt99 -0.04 0.97 -0.56
23. HazEx97 - HazEx99 0.03 0.77 0.68
24. RisPe97 - RisPe99 0.05 0.82 0.88
25. Gender97 - Gender99 0.02 0.33 1.00
26. HazAd97 - HazAd99 -0.33 2.08 -2.4%

Notes: *p < 0.10, **p < 0.05, **p < 0.01
Fed = Federal government, Sta = State government

Loc = Local government, Med = Media, Emp = Employer

Sel = Self/family, HazIn = Hazard Intrusiveness,

HazdEx = Hazard Experience, RiskPe = Risk Perceptio

HazAdj = Hazard Adjustment Adoption
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CHAPTER V

DISCUSSION AND CONCLUSIONS

5.1 Discussion

The results of this study generally supported magtnot all, of the ten hypotheses. It
extends the results of previous studies, espectadise of Lindell and Whitney (2000), to a
larger more diverse sample of respondents’ at tiferdnt time frames in two different seismic
regions. The cross plot of inter-item correlatifmsselect variables (stakeholder knowledge,
trustworthiness, and responsibility, controllalgilitesource adequacy, hazard intrusiveness,
hazard experience, risk perception, gender, anartiadjustment adoption) for California and
Washington residents was approximately linear. Tdgated that respondents in these two
seismic regions were equivalent in their percepstimnd hence respondents from both these
regions were combined and treated as one datdsetdiual number of significant correlations
—190 in 1997 (Table V) and 183 in 1999 (Table VI)substantially exceeds chance
expectations and is an indicator that there iseddsability of perceptions from Time 1 to Time
2. This finding indicates that, in general, thémgé of the questionnaire items are stable
overtime and reflect real beliefs rather than pseaititudes. This is important for the study of
households’ seismic hazard adjustments becausd@sgtitudes cannot motivate adoption of
protective actions. By contrast, real beliefs tiefiect the salience of an issue in the minds of
people can motivate personal action and help tdeggommunity actions, especially political
legislative ideas.

Data relevant to Hypothesis 1a revealed significantelations (1997 average: 0.62;
1999 average = 0.57) of respondents’ perceptions of stakehsldezard knowledge with the

corresponding ratings of trustworthiness, whereaa televant to Hypothesis 1b and Hypothesis
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1c indicated protection responsibility had muchdoworrelations with hazard knowledge (1997
average = 0.30; 1999 average= 0.28) and trustworthiness (1997 average0.34; 1999
average = 0.33) than the latter had with each other. Tiffergnces in these correlations
suggest knowledge and trustworthiness are perceisédaing roughly equivalent because
ratings of hazard knowledge and trustworthinesgjaite similar in means and are highly
correlated. Thus, it is difficult to determine dismic hazard knowledge is inferred from
trustworthiness, trustworthiness is inferred fratsmic hazard knowledge, or both are inferred
from some other source characteristic(s). Howgu@tection responsibility is perceived as a
distinctly different characteristic—at least fons® stakeholders. As noted earlier, hazard
knowledge and trustworthiness seem to imply praieaesponsibility must be assumed to a
greater extent by local government than by empkged more by employers than by the news
media and friends. Conversely, self and family hanatection responsibility even when hazard
knowledge and trustworthiness are low. The compfefithese findings indicates further
research, possibly in different cultural settingshe world, is needed to replicate and explain
them.

The profiles of mean ratings for both years wendlar. Hazard knowledge ratings were
highest for the state government and lowest forleyep and friends. This partial support for
Hypothesis 2a is important because it confirms guwent agencies are likely to be considered
to be more credible information sources than p@aends and employer). The higher level of
governmental hazard knowledge is most likely teetfhouseholds when government claims
about hazards conflict with those of peers, paditywhen such peers attempt to pass on
erroneous information about seismic hazard (Whiteéwl., 2004). However, lack of stability in
whether government agencies are more knowledg#adueor only as knowledgeable as

self/family is important because there is a neaghiterstand whether households will accept
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initiatives from these agencies without questiothé agencies’ claims strongly conflict with
their own beliefs. The limitation of the presemiding is that it refers to both government
agencies in general and peers in general. It ikanbow a specific government agency (e.g., an
emergency management agency vs. a police depajtoresmspecific representative of an
agency would compare to a specific peer considerée knowledgeable about seismic hazard.

In addition, though not hypothesized, the prestrtysfound the news media were
considered to be as knowledgeable as the goverragenties and employers were judged little
more knowledgeable than friends. Overall, the lefalifferentiation among the levels of
government with respect to hazard knowledge foartflis study was less than that reported by
Lindell and Whitney (2000). Indeed, the level dfelientiation in hazard knowledge among all
stakeholders was smaller—2.9-3.7 (1997) and 3.80-.999) in this study versus 2.7-4.0 in
Lindell and Whitney. This lower level of differeation among stakeholders with respect to
ratings of hazard knowledge is noteworthy becalsetofile for this stakeholder characteristic
is virtually identical to that reported by Lindelhd Perry (1992) for volcano hazard. Moreover,
the latter data showed ratings of stakeholder kadgé of volcano hazards were quite different
from those for chemical and radiological hazardsi¢tv were similar to each other).

The similarity of the hazard knowledge profiles éarthquake (Lindell & Whitney,
2000 and the present study) and volcano (Linddegry, 1992) hazards versus the
corresponding profiles for radiological and cherhiwzards (Lindell & Perry, 1992) suggests
profiles of stakeholder knowledge for (more fanmlimatural hazards will be similar to each
other and different from profiles of stakeholdepWhedge for (less familiatechnological
hazards. Future research should use a varietynef bzards to determine if this conjecture is
correct. Such research should consider the findifig@ovic and his colleagues (1987, 1992)

regarding the degree to which hazards are knowgiemce and to those exposed. In the context
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of the present research, hazard knowledge by ttexrdegovernment is a reasonable proxy for
risks known to sciencevhereas hazard knowledge by self/family is edamatorisks known to
those exposedrrom this perspective, the present research @gtslovic's work in examining
the level of knowledge by important societal staltdérs intermediate in knowledge between
scientists and those exposed. It also extendsc&owork by examining stakeholders’ relative
levels of trustworthiness and protection respoligibneither of which dimensions is addressed
within the framework described by Slovic (1987, 29 hese data on hazard knowledge
support Lindell and Whitney’s (2000) conclusiontttesearch on optimistic bias is more
informative if it includes a variety of stakeholder his study also suggests optimistic bias is
limited to peers and supports Rothman, Klein andhgtein’s (1996) conclusion that optimistic
bias results from underestimating (some) otheriitials rather than overestimating one’s own.

The partial support for Hypothesis 2b is consisteittt thepartial support for
Hypothesis 2a in suggesting government sourcesamsdered to be more trustworthy, as well
as more knowledgeable, than pedraias surprising to find the family (recall thaetfamily
only, not self and family, was rated with respectrustworthiness) was considered to be no
moretrustworthy than the federal government and lasstwrorthy than the state and local
government. Trust in news media was also higher émaployer, friends and family. Given the
findings of public opinion polls revealing a perivaslack of trust in institutions (Slovic, 1997)
this needs to be pursued in future research.

The finding that mean ratings of protection resjality were highest for self/family,
next highest for government, and lowest for peerdioms Hypothesis 2c¢. This is a theoretically
significant result because it suggests peopleakiad more responsibility for seismic safety
than was found in earlier studies (e.g., Jacks®ry711981). This evidence of a major shift in

public thinking over the past 30 years means tffatial statements that earthquake victims
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must be prepared to survive without help for asié2 hours, are being heeded by the risk area
population (Lindell & Whitney, 2000). Interestilygthe nonsignificant differences between
California and Washington residents suggest ttgaraption of personal responsibility results
from something broader than messages from locsingeisafety officials, which would
presumably have been limited to the California darbpfore Washington’s 2001 Nisqually
earthquake. The source(s) of this pervasive inergagersonal responsibility should be
addressed in future research.

In addition, though not hypothesized, the presamdy found news media and
employers were considered to be slightly less mesipte than governmental agencies and
slightly more responsible than friends. This is antpnt because, even though governmental
agencies continue to be thought of as most redplensiey can widen their influence through
concentrated efforts in conjunction with the newedra, as well as with service organizations,
trade unions, industry groups, educational insting, and neighborhood organizations that
essentially form the employers’ pool. As was thsecwith hazard knowledge, the level of
differentiation among the government agencies fowuitld respect to protection responsibility in
this study was less than that reported by Lindadl @hitney (2000). Indeed, the level of
differentiation in protection responsibility amoal) stakeholders was smaller, ranging 2.5-4.1
in this study versus 2.2—4.4 in Lindell and Whitrf2900).Thus, the heuristics a respondent
uses to judge protection responsibility seem tditferent from the ones they use to judge
hazard knowledge and trustworthiness. This is ealbeclear for perceptions of federal
responsibility because theg*values for this variable were lower than for atlyers and Table
V & VI indicates this was due primarily to the rags of Washington residents. However, it is

unclear why there would be a difference on onlg thariable.
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The confirmation of Hypothesis 2d (mean ratingprotection responsibility were lower
than ratings of hazard knowledge and trustwortlsifiesall stakeholders except self/family,
which had higher ratings for protection responiipthan for hazard knowledge) is important
because knowledge and trust seem to form an umerdfor protection responsibility by
stakeholders other than self/family. In this reggaernment and employers are seen as having
a role relationship that is different from thatngfws media and friends. This difference raises
guestions about perceived role expectations ofr ataxeholders in other hazards, especially the
role expectations of facility operators in conneatwith radiological or toxic chemical hazards.

Data relevant to Hypothesis 3a did not find anypsup as there were no meaningful
correlations between hazard knowledge of the setakeholders and the 14 demographic
variables. The few that were reported were notisterst over both years. Hence, as the results
are not replicated using the same respondentsptiodably are chance fluctuations in the data.
Data relevant to Hypothesis 3b found very littiport in that females’ perception of trust was
positively correlated with the state government aed'smedia in 1997 but not in 1999. This
might be because the number of female househgbdmneents’ declined in 1999 (the household
member answering the questionnaire for the secawe w1 1999 was not necessarily the same
as who answered it in 1997).

The finding that demographic characteristics wextegood predictors of seismic hazard
adjustment adoption in this study is consistenhwindell & Perry’s (2000) review of the
literature. In one sense, this is a helpful findoegause demographic variables like ethnicity,
income, community tenure, homeownership, etc. aténstrumental variables that emergency
managers can change. Although demographic varial®@es not good predictors in both years,
future researchers should not ignore them becaisanportant to assess the degree to which

study samples are demographically representatitteegbopulations from which they are drawn.
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Data relevant to Hypothesis 4 revealed partial sctdpy finding perceptions of some
stakeholder characteristics were significantly kigior respondents in higher seismic risk area
(Southern California) than those in a moderatensieisisk area (Western Washington). Mean
ratings on hazard knowledge found respondents €aiifornia and Washington rated the
federal government’s knowledge equally but Califans generally rated the other six
stakeholders’ (state, local, news media, emplgyezrs, self/family) knowledge higher than
Washingtonians did. This corresponds with our etgiems that Californians have interpreted
the numerous earthquakes and advisories as inegethsiir hazard knowledge. Mean ratings on
trustworthiness found respondents from both theestated the federal government and news
media equallyBy contrast, perceptions of local government, liigrand family trustworthiness
ratings were significantly higher for Californiaespondentdifferences inmean ratings on
protection responsibility were not stable over time Californians gave governmental
influentials, employer, and friends higher ratifg4.999 but not in 1997. Only news media and
self-responsibility ratings were stable for botbioms. The differences in the findings across
stakeholder characteristics raise questions abbyttkey occurred. The pattern of differences
with respect to hazard knowledge can be interpra¢eiddicating California residents were more
confident than Washington residents (and reasors)lyhat all stakeholdevethin their state
were relatively knowledgeable about seismic hazdoidvever, it is unclear why both years’ data
indicated Californians have more confidence intthstworthiness of local government, friends,
and family than do Washingtonians. It might be thetades of earthquake advisories, confirmed
by numerous earthquakes, have created a generaénsé of confidence in the trustworthiness
of some sources of seismic hazard informatiors $imilarly unclear why Californians consider

all government agencies and employers and frieadsaxe responsible for their safety only in
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1999. An explanation of these findings is mostliike emerge from further research that
includes other environmental hazards, such as themicals release.

There was patrtial support for Hypothesis 5 in 1891099 — which posited respondents
from a higher seismic risk area (California) wobhblie greater hazard intrusiveness, hazard
experience, and risk perception than responderasnnderate seismic risk area (Washington).
Although, Californians did show significantly higheazard intrusiveness and hazard experience
ratings, these did not produce heightened riskgmtians. There were no significant differences
between respondents in the two states with respelbeir risk perceptions. This supports the
notion that having seismic hazard experience anigased hazard intrusiveness alone are not
the deciding variables for increased risk percestid here must be other antecedent variables
that increase risk perceptions, but none of themeveentified in this study.

The weak support for Hypothesis 6—which positeddiemmespondents would have
higher stakeholders’ hazard knowledge, trustwoeksn and protection responsibility as well as
perceptions of seismic risk—is interesting becaakbopugh females showed higher risk
perceptions in both years than male responderg,dial not show consistently high ratings on
all stakeholder characteristics. The 1997 data sdddemales actually had greater confidence in
the news media than in authorities and also wene fileely to believe stakeholders other than
self/family were responsible for their safety. Thason for this broader assignment of protection
responsibility should be pursued in future resedetause it might be related to gender effects
in the broader political arena. For example, wonesn to be more supportive than men for
government initiatives for family programs (Atkes&rRapaport, 2003; Shapiro & Mahajan,
1986). Thus the explanation might be that theynawee supportive than men of collective
(rather than individualistic) actions. Alternatiyelvomen may perceive a greater need for

protection in general, or their lower level of atop of hazard adjustments may be related to
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(lack of) control over enough financial resouragacthieve protection from seismic hazard
(Lindell & Prater, 2000). Although not hypothesizédth years’ results showed that female
gender had significant negative correlations wihcpived personal control (personal safety in
an earthquake being determined by the actionseofiskelves/family, friends, relatives, neighbors
and coworkers, local news media, local governmedtfaderal, and state agencies) and resource
adequacy (having all the information, tools andigapent, and financial assets: money, credit,
and insurance, needed to protect themselves agldearthquake). Thus, future research
should more carefully examine gender differencgseirteptions of individual hazard
adjustments. This could reveal if, for example,dggrdifferences are limited to the most
expensive hazard adjustments, those requiring apeals and equipment, or other gender-
relevant hazard adjustment attributes. Additionallgould inform us whether these differences
arise due to a gender-blind analysis in which wamparspectives are marginalized in the
dominant institutional practices. Women often mantge household budget and, if they are not
privy to important information, they cannot budg&penses differently to prepare for the event.
Consequently, they may continue to spend moneyowitregard to future situations. There are
also problems that arise from male-dominated infdiom networks. There is an increasing need
to encourage women'’s participation in communityreath programs both as community
educators and receivers. By making them responfsiblgeveloping public education and
awareness programs, we can increase the likelitteodeeds and roles of women will be taken
into consideration. It might be worthwhile for futuresearch on long-range sustainable risk
reduction programs to be more quantitative, usirgdgr equality indicators to disaggregate data
and findings that allow us to target female popatasegments and inform them better.

Data relevant to Hypothesis 7 revealed partial sttdpy finding anumber of significant

correlations of stakeholder characteristics withand intrusiveness, hazard experience, and
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hazard adjustment adoption that exceeded charmmlinyears. The correlation of self/family
knowledge with hazard intrusiveness and hazardreequee was significant in both years. In
addition, both years’ data showed hazard intrugserand hazard experience had significantly
high positive correlations with the adoption ofssgic hazard adjustments. These findings are
consistent with Lindell & Whitney’s (2000) studyggesting that increasing people’s
experience with a hazard will in turn encouragerthe think, speak and receive information,
about the hazard, thus increasing hazard adjustadeption. However, further analyses are
needed to assess the direction of causality anf@sgtvariables.

Hypothesis 8 revealed partial support by findinguanber of significant correlations of
stakeholder characteristics with risk perceptiat #xceeded chance in both years. Risk
perception was consistently correlated with stateegnment, news media, and self/family
knowledge; family trustworthiness; federal, stated local government, news media, and
employer responsibility. It wasurprising that trustworthiness ratings for stakeéis other than
family did not affect risk perception. This confBawith the findings for the 1997 sample as a
whole (N=532) and could be the result of a smalsbd panel sample data set. In recent years,
numerous articles and surveys have shown the negeffiects of extreme distrust in individuals,
industries, and institutions responsible for risknagement and linked it to risk perception
(Slovic, 2000). Studies have further shown thdtdhtrust influences interpretations of events,
thus reinforcing people’s prior beliefs. An explaaa of these differences is most likely to
emerge from further research. In any event, Hymash& was supported by the nonsignificant
correlation of risk perception with hazard adjusttredoption. This suggests stakeholder
characteristics affect hazard adjustment via tiigperal route rather than the central route
(Petty & Cacioppo, 1986). Weinstein and NicolicB43) have demonstrated that correlations

between risk perception and hazard adjustment maopbuld be spuriously low when tested
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with cross-sectional data. However, this longitadlipanel study suggests similar findings
indicating that risk perceptions alone do not predousehold hazard adjustments adoption.

There was no support in either yéar Hypotheses 9a & 9b. There were no significant
correlations between respondents’ perception oh#tzard being an act of God, or an act of
luck/chance with hazard adjustment adoption; owbeh perceived personal control and hazard
adjustment adoption, respectively. This coincidéh Farley et al.’s (1993ptalismstudies,
which showed inconsistent correlations with hazajistments. This is a contradictory to
previous research that suggests receiver chargtatergoverned by cognitive and attitudinal
processes are particularly important in increabiaard awareness, thereby increasing hazard
adjustment adoption (Mulilis & Duval, 1995). Futuesearch needs to look into the reasons for
these differences.

Data relevant to Hypothesis 9¢ found support in tespondents’ perception of
perceived resource adequacy was positively coeshaith hazard adjustment adoption. This
correlation confirms the theorizing of previousaashers (Mulilis et al., 1990; Mulilis &

Duval, 1995; Lindell & Perry, 2004) that perceiva@sence of implementation barriers—such
as lack of required information and skill, tooldaquipment, and financial assets—predicts
adoption of seismic hazard adjustments.

Data relevant to Hypothesis 10 found no supporabgse households in leader
communities in both regions did not show greateelkeof stakeholder knowledge,
trustworthiness, and responsibility for protectibazard intrusiveness, risk perception, and
hazard adjustment adoption than those in laggamhumities Hence, these findings did not
support previous research, which showmat City activity in earthquake hazard management
wasan important correlate to seismic hazard adjusten@ay & Birkland, 1994). This shows

that the commitment of communities to deal withileguake risks, local governmental capacity



86

for addressing earthquake risks, and the hazarxiohat establishes the tractability of
addressing earthquake risks, the three sets afrfalbised on which May and Birkland (1994)
classified the cities, did not influence the houdes' perceptions of hazard adjustments as
expected. There seems to be a gap between locatrgoent initiatives and communication with

the citizenry that needs to be examined in futasearch.

5.2 Stability of Perceptions over Time

The similarity in the pattern of correlations withHi997 and 1999 translated into an
approximately linear plot of interitem correlatioas seen in Figure 7. The correlations between
the measures of each variable at Time 1 and Tineeéals consistent stabilities, with a
minimum stability correlation of .23 and a maximom73 (see appendix). Stability correlations
for federal knowledger (= 0.23), state government knowledge: (0.24), friend responsibilityr (
= 0.26), and self/family responsibility € 0.31) were relatively the lowest and these is&iant
patterns of low correlations needs to be lookeal int

There were only three statistically significantfeli€nces in means between Time 1 and
Time 2 as seen in Table XI. Respondents’ perceptidhocal government knowledge,t= -
2.19, p < .05) ratings were higher in 1999 thah987. This difference could be due to special
earthquake management efforts carried out in @cpéat city or in a particular seismic region.
Research looking into these differences will infarsnof possible best practices in those areas
which can be translated to others.

In addition, respondents’ perceptions of federalegpment responsibility {; = 5.17, p
< .05) ratings were lower in 1999 than in 1997 sTimding is theoretically significant because it
supports the argument that people’s perceptiog®wérnmental protection responsibility have

been declining since Jackson’s (1977, 1981) andi&ar(1989) research. Significantly, only
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perceptions of federal protection responsibilitarged, while perceptions of state or local
government responsibility remained the same. Furdsearch is needed to replicate this finding
and explain why it occurred. Finally, respondeatiption of seismic hazard adjustmentg &
-2.40, p < .05) was higher in 1999 than in 1997sThuld have been because of improved city
activity or management initiatives that increasadand knowledge. Alternatively the increase
could have resulted from being part of the responpeol, which might have heightened their
hazard intrusiveness and thereby increased adoptioazard adjustments.

The variables predicting hazard adjustment ovee tieemed to follow a very interesting
pattern. Despite many significant stability cortielas between Time 1 and Time 2, the ones that
seem to really matter in protective action decisimaking were: employer knowledge, friend
knowledge, and self/family knowledge (peer groupwiedge average= 0.31); employer
trustworthiness, friend trustworthiness, and fartibstworthiness (peer group trustworthiness
average = 0.31); self/family responsibilityr = 0.21); hazard intrusivenegs< 0.36); hazard
experiencer(= 0.35) and location Washington< -0.15). Female gender, risk perception and
other stakeholder characteristics did not prediziaind adjustment adoption over time.

These are very interesting findings that suggegiestolder characteristics could affect
hazard adjustment adoption in one of two ways ra@adior direct. In this case, an indirect effect
on hazard adjustment might have occurred throughaspondent’s perception of peer group
knowledge and trustworthiness, which influence hiento accept information about a hazard
and hazard adjustments and this information, in,tcinanges their behavioral intentions and
actual behavior. This indirect effect corresporadshtanges in Fishbein and Ajzen’s (1975)
attitude toward the acPetty & Cacioppo’s, (198&entral route to persuasioand Chaiken’s
(1987)systematic processingin alternative direct effect is also possibleatployers, friends,

and family are very close to oneself as seen inathien model’ and thereby influence a
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person’s behavioral intentions and actual behawitirout affecting their acceptance of
information about the hazard and hazard adjustn@early, increased trust between peer group
and oneself leads to positive interactions (Slo200) and generates an increased probability of
changing the attitudes of others (Maass & Claril83)9 This direct effect corresponds, to
Fishbein and Ajzen’s (1975ubjective normPetty and Cacioppo’s (198p¢ripheral route and

Chaiken’s (1987heuristic processing

5.3 Research Limitations

It is important to acknowledge that this study hsdimitations. First, the response rate
for this panel was low (42%) and this raises qoestabout the generalizability of the results.
Despite the representation of both sexes, a witlgeraf ages, education, income, ethnicities,
and home ownership arrangements, the respondemsgtaphic characteristics did not exactly
mirror the population from which they were drawor(ared with 1990 census data for the
study communities). However, biases were founchig a few variables and even those were
not large (Lindell & Prater, 2000). The biases &htb be similar in the two states suggesting
that there is no net effect on differences in mdmata/ieen states (i.e. the tests of H4 & H5).
Moreover, as noted earlier, correlation coefficseste resistant to mean bias so tests of the other
hypotheses (H1, H2, H3, H6, H7, H8, H9 and H10ataken at face value).

Second, this study was a longitudinal panel stuched at overcoming the limitations of
cross-sectional designs related to causal infeserice data was collected only at two points in
time 1997 and 1999. Although the data made it ptssd test the stability of different measures
including, risk perception, stakeholder charactessand adoption of seismic hazard
adjustment, it would have been richer had it bedlected from multiple points in time. This

may not always be possible from a random samptlkeeopopulation because of reduction in
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panel sample size due to migration of an inherdndlysient population and funding limitations,
but may need to be looked into for future research.

Third, the questionnaires were administered duygrys when no earthquake hit either
region, possibly reducing the salience of the issube minds of the respondents. The same
guestionnaires could be administered to populaiiotizese regions immediately following a
major earthquake to test for differences in peioeptand adoption of seismic hazard
adjustments.

Fourth, the federal, state, and local governméhiéntials were not separated by
agency name (e.g. FEMA, California/ Washington Gowees Division of Emergency
Management, local planning commissions, police depnt etc.) leading to possible
unintentional generalizations of perceptions oséhstakeholders’ knowledge, trustworthiness
and responsibility. The same was the case with meadia (paper, TV, radio) being generalized
as one. Future research might want to identifydlaggencies by name and as individual

stakeholders and ask specific questions about them.

5.4 Practical Implications

In addition to its contributions to theory, thisidy also has practical implications.
Respondents agreed significantly in their percegt@bout the government agencies, especially
state government being most knowledgeable anduoudty despite self/family having the most
responsibility for personal safety. Self-reliansen admirable trait, but is problematic if people
are responsible for protecting themselves from iltsztihey don’t understand. The obvious
practical solution is for seismic hazard managatcsra@n-governmental organization
representatives, such as the American Red Croagdi@ss these needs by providing more

hazard knowledge to those exposed. Moreover, tteerdaealed respondents’ lack of confidence
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about the hazard expertise of their employersndiseand family, so knowledgeable
organizations should implement hazard educatiogrpros to inform employers about seismic
hazard adjustments. Once this pool is educatedraimeéd they can impart that knowledge to
their employees. Furthermore, by increasing speiformation of the various hazard
adjustments and their applicability to multiple &ads, and developing a portfolio of incentive
programs (tax breaks, % APR, loans, installmen¢sas) that reward adoption can help as well
(Peacock, 2003).

The data also indicate that females differ fromasah risk perceptions and protection
responsibility but, nonetheless, have only smdfeteénces in hazard adjustment. A better
understanding of these results will require a gesdlperspective (Fothergill, 1996). Hazard
managers can effect greater improvements in seisaziard adjustments if they use gender
mainstreaming—that is, targeting female populasegments with specific messages about

sustainable hazard reduction programs.

5.5 Conclusions

The findings indicate that risk perception, faaldj personal control, demographic
characteristics, and city activity in hazard mamaget do not predict hazard adjustment
processes. Both years’ data showed hazard intnesge hazard experience, and stakeholder
knowledge, trustworthiness, and responsibilitysagaificantly related to the increased adoption
of hazard adjustments by households. Particularfyortant is the role of peer groups’
(employers, friends and family) knowledge, trustthiotess and responsibility. These
stakeholders, which are the closest to oneselfaridnion model’ (Godschalk et al., 1994), seem
to influence households’ actions to take protectigtions. The news media, however, was

perceived to be different from the government agenand the peer groups and occupied their
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own ring of influence. This suggests that emerganapagers cannot count only on the federal,
state, and local government advisories put ouutingdhe news media to affect households’
decisions to adopt hazard adjustments. This woaldnfiorm the peer groups adequately.
Emergency managers need to get to the varioussarwjanizations, industrial groups, trade
unions, neighborhood organizations, and educatiosttutions to increase the knowledge and
trustworthiness of all in the peer group. By sandoithey will assure higher household hazard

adjustment adoption levels, thus facilitating auatbn in post disaster losses and recovery time.

5.6 Suggestions for Future Research

1. Apply structural equation modeling (LISREL) to thie city panel data by using the
results from this study to specify the models oéiiast. This will enable the testing of
the best model for the stability of perceptionsrdiree that affects seismic hazard
adjustment adoption behaviors.

2. Future research needs to address the connectwedretnass media and authority, and
if these perceptions have changed after the réeentanes Katrina and Rita
devastations.

3. Find out if there are differences between thosemonities that had Community
Emergency Response Teams (CERTS) and those thmett did

4. We have the household level data for the six céie$we need to do face-to-face
interviews with local authorities to find out withaey think of the hazard adjustment
processes. This will facilitate the extension ofi$ehold level data to the local
government level, which is where the policies aszlen

5. Most of the existing literature on gender and dievasfocuses almost exclusively on

impact and response and is mostly anecdotal. Tierelearth of research data
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disaggregated by sex for different environmentsaslier situations. This needs to be
pursued.

It will be worthwhile to model the adoption of hadadjustments by households’ facing
other natural disasters (e.g. cities along the GaoHst bearing the brunt of floods and
catastrophic hurricanes). Comparing data from thezards with the present data on
earthquakes will allow us to find commonalities alifferences that will better inform

policies at the jurisdictional and household levels
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APPENDIX A

Stability Correlationsr) Between Variables in 1997 and 1¢
Variables 1 2 3 4 5 6 7 8 9 10 11
99Knowledge (Kn)
1. FedKn 023 023 017 015 0.09 017 011 035 038 030 00.3
2. Stakn 012 024 031 026 014 017 014 023 040 044 902
3. LocKn 011 026 045 032 016 024 019 016 033 048 702
4. MedKn 015 024 024 040 012 027 017 016 026 033 004
5. EmpKn 012 022 023 022 039 029 015 017 023 024 102
6. FrdKn 010 017 027 019 028 040 026 009 023 027 202
7. Selkn 008 019 029 016 033 036 049 001 014 021 900
99Trustworthiness (Tr)
8. FedTr 019 023 014 013 011 013 0.02 045 046 032 702
9. StaTr 017 031 029 021 013 018 0.09 039 053 047 503
10. LocTr 008 025 032 027 017 018 012 021 039 046 260.
11. MedTr 0.16 026 017 034 009 017 014 030 042 031 420.
12. EmpTr 013 018 021 020 037 026 017 028 029 0.32 250.
13. FrdTr 0.0 018 021 017 018 029 020 014 022 025 180.
14. SelTr 006 014 018 014 022 033 033 012 017 023 110.
99Responsiblility (Re)
15. FedRe 008 015 015 025 006 005 001 010 013 01525 0.
16. StaRe 008 016 018 026 005 008 009 008 015 0.1926 0.
17. LocRe 002 009 011 021 001 004 007 003 010 0.14 19 0.
18. MedRe 000 008 016 028 008 009 010 -0.08 -0.01 0.08.24
19. EmpRe 003 011 016 018 022 020 015 003 010 01519 0.
20. FrdRe -002 011 011 020 014 024 013 -0.03 -001 00.10.13
21. SelRe 015 019 022 012 018 024 026 019 026 02120 0.
990ther variables
22.Gender 006 007 013 012 004 002 006 009 0.09 0.06.08 0
23.Locat -0.02 -026 -028 -0.12 -017 -0.24 -0.16 0.02 10.1-0.21 -0.08
24.Leader 002 004 000 008 000 003 -002 012 010 0.00.18
25.Laggard 002 007 006 002 007 -002 003 000 0.07 0.00.02
26.PerCo 003 -0.03 -004 -015 000 005 003 -010 -0.050.09- -0.18
27.ResAd -0.04 -0.05 003 -001 019 022 024 005 013 0.19.06
28.ActLu 006 -0.05 003 001 003 -0.04 004 000 0.01  0.000.03
29.ActGod -0.02 -0.09 -010 -0.12 -002 -0.06 -0.06 0.02 90.0-0.06 -0.10
30.Hazin 010 012 018 008 018 016 030 005 009 011 00.1
31.HazEx -004 012 019 002 016 024 024 -013 001  0.090.02-
32.RiskPe 010 016 021 022 020 012 022 005 012 014 18 0.
33.HazAd -007 -0.07 010 004 030 024 039 -004 002 0.110.06

Notes: N's ranged from 198 to 232
r = 0.18 or greater, significant at the 0.01 levekweenr = 0.13 and 0.17, significant at the 0.05 level.

Fed = Federal government, Sta = State government=LLocal government, Med = Media,

Emp = Employer, Sel = Self/family, Gender = Fen{alg Locat = Washington (1), Leader = Leader Qigggard = Laggard Cit
PerCo = Personal Control, ResAd = Resource Adequeartiu = Act of luck, ActGod = Act God,
Hazln = Hazard Intrusiveness, HazdEx = Hazard E&pee, RiskPe = Risk Perception, HazAdj = Hazargug@inent Adoption
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12 13 14 15 16 17 18 19 20 21 22 23 24
0.16 0.05 0.06 0.25 0.21 0.24 0.08 -0.01 0.02 0.04 0.07 -0.02 0.01-
0.20 0.04 0.09 0.20 0.22 0.28 0.08 0.02 0.00 0.11 0.14 -0.21 .05-0
0.25 0.11 0.12 0.15 0.13 0.20 0.11 0.12 0.10 0.16 0.15 -0.27 03 0.
0.17 0.07 0.10 0.23 0.22 0.26 0.30 0.19 0.15 0.10 0.17 -0.16 03 0.
0.44 0.15 0.13 0.08 0.08 0.14 0.03 0.13 0.07 0.06 0.13 -0.14 .12-0
0.30 0.24 0.24 -0.09 -0.08 0.00 -0.04 0.05 0.05 0.17 0.10 3-0.3 0.01
0.23 0.24 0.40 -0.06 -0.02 0.07 -0.06 0.08 0.08 0.25 0.06 0-0.3 -0.04
0.15 0.09 0.01 0.16 0.12 0.08 0.08 0.05 -0.03 0.07 0.10 -0.05 .02 0
0.18 0.16 0.11 0.12 0.18 0.21 0.10 0.06 0.00 0.19 0.15 -0.20 .03-0
0.18 0.12 0.10 0.06 0.10 0.18 0.08 0.11 0.02 0.19 0.21 -0.22 02 0.
0.23 0.23 0.16 0.17 0.19 0.22 0.16 0.14 0.11 0.13 0.13 -0.05 08 0.
0.48 0.29 0.21 0.07 0.08 0.13 0.05 0.22 0.10 0.16 0.08 -0.16 03 0.
0.23 0.38 0.34 0.02 0.04 0.08 0.05 0.04 0.11 0.14 0.10 -0.23 .06-0
0.25 0.34 0.46 0.01 0.03 0.03 0.01 0.12 0.10 0.20 0.02 -0.18 .02-0
0.08 0.11 0.05 0.44 0.41 0.41 0.43 0.16 0.21 0.05 0.16 -0.20 01 0.
0.09 0.16 0.09 0.45 0.50 0.51 0.46 0.15 0.21 0.10 0.19 -0.20 01 0.
0.05 0.12 0.05 0.43 0.48 0.49 0.42 0.15 0.20 0.12 0.17 -0.16 04 0.
0.05 0.10 0.06 0.25 0.29 0.34 0.48 0.16 0.22 0.01 0.16 -0.07 00 0.
0.24 0.15 0.09 0.22 0.19 0.26 0.25 0.39 0.20 0.07 0.17 -0.15 01 0.
0.15 0.21 0.15 0.17 0.14 0.16 0.22 0.14 0.26 0.06 0.13 -0.22 .04-0
0.24 0.23 0.27 0.17 0.24 0.23 0.02 0.14 0.12 0.31 0.03 -0.08 01 0.
-0.03 0.02 -0.03 0.11 0.13 0.13 0.23 0.12 0.15 0.07 0.76 0.03 .00 0
-0.12 -0.20 -0.18 0.00 -0.04 -0.09 0.04 0.02 -0.10 -0.11  40.0 1.00 0.16
0.07 0.03 -0.01 0.05 -0.03 -0.04  -0.03 0.08 0.04 -0.04 0.00 160. 1.00
0.02 -0.01 0.00 -0.09 -0.04 -0.03 -0.05 -0.06 -0.09 0.13 0.00 0.00 -0.42
0.05 -0.01 0.03 -0.28 -0.28 -0.33 -0.37 -0.15 -0.19 -0.05 160. 0.01 0.03
0.23 0.22 0.29 -0.10 -0.10 -0.06 -0.10 -0.03 0.03 0.17 -0.15 0.05 -0.01
-0.03 -0.07 -0.04 0.01 -0.02 -0.01 0.00 0.01 0.00 -0.09 0.05 0.07- -0.05
-0.02 -0.05 0.02 -0.13 -0.09 -0.11 -0.14  -0.01 -0.13 -0.10 .130 0.02 -0.01
0.13 0.13 0.19 0.10 0.11 0.09 0.07 0.17 0.06 0.21 0.06 -0.23 .02-0
0.12 0.20 0.28 -0.03 0.00 0.06 -0.06 0.06 0.07 0.18 0.03 -0.56-0.19
0.13 0.06 0.15 0.23 0.25 0.30 0.23 0.15 0.16 0.10 0.25 -0.08 01 0.
0.26 0.20 0.31 -0.04 -0.06 -0.01 -0.02 0.12 0.12 0.21 -0.09 .150 -0.06




25 26 27 28 29 30 31 32 33
0.05 -0.20 0.03 -0.06 0.01 -0.03 -0.06 0.16 -0.04
0.12 -0.14 0.05 0.02 -0.04 0.02 0.10 0.19 0.09
0.05 -0.14 0.04 0.04 -0.12 0.08 0.12 0.12 0.10
0.07 -0.29 0.03 -0.04 -0.16 0.06 -0.04 0.13 0.04
0.09 -0.03 0.26 -0.05 -0.09 0.17 0.10 0.17 0.19
0.04 -0.01 0.28 -0.14 -0.08 0.09 0.25 0.01 0.19
0.03 0.03 0.32 -0.12 -0.08 0.27 0.37 0.16 0.31
0.08 -0.12 0.09 -0.03 0.01 0.02 -0.06 0.07 -0.05
0.15 -0.07 0.15 -0.02 -0.08 0.07 -0.01 0.13 0.08
0.05 -0.06 0.16 -0.03 -0.14 0.10 0.08 0.07 0.08
0.03 -0.21 0.13 -0.08 -0.08 0.16 -0.09 0.09 0.03
0.07 -0.06 0.28 -0.04 -0.08 0.17 0.03 0.09 0.14
0.12 -0.13 0.19 -0.10 -0.08 0.18 0.15 0.08 0.09
0.07 -0.10 0.21 -0.08 -0.03 0.24 0.24 0.07 0.21
-0.02 -0.38 -0.15 -0.02 -0.09 0.10 0.04 0.20 -0.04
0.00 -0.36 -0.12 -0.04 -0.11 0.09 0.06 0.18 -0.04
-0.02 -0.36 -0.15 -0.09 -0.15 0.08 0.05 0.15 -0.03
-0.03 -0.36 -0.09 -0.15 -0.21 0.07 -0.01 0.13 0.01
-0.05 -0.20 0.02 -0.11 -0.03 0.10 0.11 0.17 -0.04
-0.02 -0.29 0.06 -0.04 -0.13 0.16 0.12 0.12 0.09
0.04 -0.03 0.14 -0.10 0.00 0.19 0.13 0.12 0.20
0.02 -0.05 -0.06 0.13 -0.10 0.05 -0.02 0.23 -0.02
0.00 -0.05 -0.06 -0.09 0.05 -0.20 -0.56 -0.09 -0.23
-0.42 0.04 -0.07 0.12 0.09 -0.03 -0.18 -0.04 -0.07
1.00 0.02 0.01 -0.02 -0.03 0.00 -0.16 0.00 -0.08
-0.04 0.40 -0.01 0.00 0.11 -0.10 0.01 -0.18 0.04
-0.05 0.02 0.56 0.03 0.05 0.24 0.24 -0.10 0.47
0.06 0.02 -0.05 0.50 0.10 0.02 0.01 0.11 0.02
-0.01 0.13 0.13 0.07 0.51 -0.10 0.04 -0.01 0.07
0.02 -0.11 0.18 0.04 -0.10 0.35 0.18 0.21 0.27
-0.15 0.03 0.19 0.05 -0.02 0.31 0.77 0.20 0.38
0.02 -0.26 -0.16 0.03 -0.12 0.23 0.04 0.54 0.07
-0.04 -0.02 0.44 0.03 -0.04 0.36 0.35 0.09 0.73
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